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DANH MUC CAC CHU VIET TAT VA THUAT NGU ANH - VIET

Tir viét tit

Tir géc

Nghia tiéng viét

AC
ACN
ALE
ALP
ALT
ARE
APCI
AST
CPC
CFU
cl

CR
CosY
COX-2
CP
CQA
cy
BPD
DCM

DEPT

DMSO
DPPH
PDKL

ELISA

eNOS
INOS
ESI-MS
EA
EtOH

Acid chlorogenic
Acetonitrile

Artichoke Leaf Extract
Alkalin phosphatase

Alanin aminotransferase
Antioxidant response element
Atmospheric pressure chemical ionisation
Aspartat aminotransferase
Chat d6i chiéu

Colony Forming Units
Confidence Interval
Cynaroside

Correlation Spectroscopy
Cyclooxygenase-2

Ché pham

Caffeoylquinic acid

Cynarin

B6 phan dung
Dichloromethane

Distortionless Enhancement by
Polarization Transfer

Dimethyl sulfoxide
1,1-Diphenyl-2-picrylhydrazyl
Do dong déu khdi luong

Enzyme-Linked ImmunoSorbent Assay

Endothelial Nitric Oxide Synthase
Inducible Nitric Oxide Synthase
Electro Spray lonization

Ethyl acetate

Ethanol

Acid chlorogenic (hop chat)
Acetonitril (dung moi)

Dich chiét 1a Actiso

Chi s6 men gan ALP

Chi s6 men gan ALT

Yéu td dap ng chdng oxy hoa
lon hoa hoa hoc & &p suat khi quyén
Chi s6 men gan AST

Chat d6i chiéu

Pon vi hinh thanh khuén lac
Khoang tin cay

Cynarosid (hop chat)

Pho COSY

Enzym thuoc nhdm oxygenase
Ché pham

Acid caffeoylquinic

Cynarin (hop chét)

B6 phan dung

Dichloromethan (dung méi)

Phé DEPT

Dung mdi DMSO
Thudc thir DPPH
Do dong déu khoi luong

Xét nghiém mién dich hap thuy lién
ket véi enzym

Enym tong hop oxit nitric noi mo
Enym tong hop oxit nitric cam ung
Ion héa phun dién

Ethyl acetat (dung moi)

Ethanol (Con)



Tirviéttat  Tirgéc Nghia tiéng viét

GOT Glutamic oxaloacetic transaminase Chi s6 men gan GOT

GPT Glutamat Pyruvat transaminase Chi s6 men gan GPT

GSH Glutathione Glutthion (chét chéng oxy hoa)
GST Glutathione S-transferases Chi s6 men gan GST

HDL High-Density Lipoprotein Lipoprotein ti trong cao (md mau)
HMBC Heteronuclear Multiple Bond Correlation ~ Phé HMBC

HO-1 Heme Oxygenase -1 Ezym bao vé té bao HO-1

HPLC High performance liquid chromatography ~ Sac ky long hiéu ning cao
HSQC Heteronuclear Single Quantum Coherence  Pho HSQC

IBS Irritable bowel syndrome Hoi chang rudt kich thich

ICs0 Inhibitory Concentration 50 % Nong do trc ché 50 %

IR Infrared Hong ngoai

KLPT Khéi lwong phan tur Khéi luong phan tur

LDL Low-density Lipoprotein Lipoprotein ti trong thip (m& mau)
LOD Limit of Detection Gi6i han phat hién

LOQ Limit of Quantitation Gidi han dinh luong

MDA Malonyl dialdehyde Malonyl dialdehyd

MPLC Medium pressure liquid chromatography ~ Sic ky long hiéu ning trung binh
MeOH Methanol Methanol (dung moi)

MS Mass spectrometry Phé khbi

NAFLD Non-alcoholic fatty liver disease Bénh gan nhiém m& khong do ruou
NASH Non-alcoholic steatohepatitis Viém gan khong do rugu

Bu n-Butanol Butanol (dung moi)

NMR Nuclear Magnetic Resonance Cong huong tir hat nhan

Nrf2 Nuclear erythroid 2-related factor 2 ;(r)é/l:htgrdatzrzrgl?gncgézr;guén goc tu
PDA Photo Diod Array Déy diod quang

PGE2 Prostaglandin E2 Prostaglandin E2

ppm Part per million Phan triéu

rDNA Ribosomal DeoxyriboNucleic Acid RNA ribosom

RSD Relative Standard Deviation Do léch chuan twong ddi

Rt Retention time Thoi gian luu



Vi

Tir viét tit

Tir gbc

Nghia tiéng viét

ROS

SCO

SKb
Semi-prep.
HPLC
SOD

TFA
TLTK
TNF-a
TT
UPLC
UV-Vis

Reactive oxygen species
Scolymoside
Séc ky dd

Semi-preparative HPLC

Superoxid Dismutase

Trifloroacetic acid

Tai liéu tham khao

Tumor Necrosis Factor - alpha

Thudc thi

Ultra-Performance Liquid Chromatography
Ultraviolet - visible

Céc gdc oxy héa hoat dong
Scolymosid (hop chat)

Séc ky dd

Séc ky long ban diéu ché hiéu ning cao
Superoxid Dismutase

(enzym chdng oxy hoa)

Acid trifloroacetic (dung moi)
Tai liéu tham khao

Yéu té hoai tir khéi u - alpha
Thudce thi

Sic ky long siéu hiéu ning
Tt ngoai kha kién
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PAT VAN PE

Actisd (Cynara scolymus L.) (dong danh 12 Cynara cardunculus L.) 12 loai cay
than thao thudc ho Asteraceae, co xuat Xt tir ving Pia Trung Hai. Actisd duoc dung
lam thudc va thuc pham chire nang dé tri cac bénh vé gan, mat va ha lipid méau. Do
vay, hién nay Actisd duoc tréng phéd bién & nhiéu noi trén thé gidi véi quy mo va san
lwgng 16N, nhiéu nhat 12 ¢ Y, Ai Cap, Tay Ban Nha,... 22. Tai Viét Nam, Actisd duoc
trng nhiéu & Da Lat, Sa Pa, Tam D4o. Chinh vi nhiéu tac dung c6 loi nén Actisd da
thu hat céc nha khoa hoc trén thé gisi quan tam nghién cuu.

Vé tinh hinh nghién ci#u trén thé gidi, co rat nhiéu cong trinh nghién cau vé
hoa va 14 Actisd, dién hinh cé cac nghién ciu vé thanh phan héa hoc, tac dung duoc
Iy, phwong phéap dinh lwong va mét sé thir nghiém 1am sang.

Vé tinh hinh nghién cizu trong nwéc, cac nghién ciu vé thanh phan hoa hoc
trong Actisd Da lat con han ché, cac hop chat da duoc céng b gdm hop chat sterol,
cynarin va flavonoid 34°. Mot s6 dé tai khac lién quan chii yéu dén nganh chin nudi
va ndng nghiép. Tai Viét Nam, viéc nghién cau phat trién thudc tir Actisd 12 hoan
toan phu hop véi chinh sach qubc gia vé thude va dinh hudng phét trién duoc lidu
cua Bo Y té vi Actisd 1a mot trong 40 cay thude dinh hudng wu tién dau tu phat trién.

Hién nay, thi truong Viét Nam va thé gigi co rat nhiéu ché pham tir Actiso, da
dang vé chung loai (tra tdi loc, vién udng bao duong, vién nang, dng nudc...). Tuy
nhién, mot s6 nghién ciu 1am sang cho thay c6 nhiéu két qua khong twong dong cua
cac két qua nghién ctru véi ciing mé hinh thir nghiém nhung trén céc ché pham Actisd
c6 nhan hiéu khac nhau. Mot trong nhitng nguy@n nhan duoc cho 1a do céc cao chiét
la Actisd (ALE) chua duoc tiéu chuan hda nén co sy khéac biét 16n giira cac ché pham
vi cdng nghé san xuét caa mdi ché pham khac nhau 78 va cac quy trinh nay déu
khong dugc cong b trén cac tap chi trong va ngoai nuéc. Qua khao sat so b vé ham
lwong 2 polyphenol chinh (cynarin va acid chlorogenic) trong cac ché pham trén thi
truong cho thay, ham luwong cac thanh phan nay trong céc ché pham rat khac biét, co
nhitng san pham c6 ham lugng hoat chat rat thap hoac tham chi khéng phéat hién dugc.

Bén canh d6, da sb cac ché pham trong nudc c6 ham lwong hoat chat thap hon so véi



ché pham Chophytol (Rosa-Phap) - 1 ché pham nhap khau tir Phap da duoc ban tai

thi truong Viét Nam. Do do, dé tai “Nghién ciru hoa hec, chiét xuat, bao ché va

kiém nghiém mét sé hep chat polyphenol trong nguyén liéu va thanh pham tir

1a Actiso Pa lat” dugc thuc hién vai 2 muc tiéu chinh:

1.
2.

Nghién ctiu tiéu chuan hoa dugc liéu 14 Actiso.
Nghién ctu quy trinh san xuat ban thanh pham (cao chiét) va thudc (thanh
pham) tir cao Actisé c6 ham lugng cynarin va acid chlorogenic twong dwong

hoic cao hon ché pham nuéc ngoai (Chophytol cia Phap).

Dé dat duwoc 2 muc tiéu trén, luan an duoc tién hanh véi cac ndi dung cu thé nhu sau:

v

Nghién ciru thanh phan hoa hec: Chiét xuat phan lap va xac dinh cau tric
cac hop chat trong la Actisd. Phan 1ap cac chat chinh véi luong 16n dé thiét 1ap
chat d6i chiéu.

Nghién ciru phwong phap kiém nghiém: Thiét 1ap chat d6i chiéu. Xay dung
quy trinh dinh lugng cac thanh phan chinh trong 14 va cao Actisd. Ung dung quy
trinh dinh luong dé so sanh ham lwogng hoat chat trong c4c cao chiét tir cac bo
phan cua 2 giéng cay Actisd va theo ddi dong thai tich liiy ham lugng hoat chat
chinh trong 14 Actisd. Bdng thoi, tng dung kiém tra chat lugng cac ché pham
trén thi truong.

Nghién ciru tac dung sinh hec: So sanh tac dung chéng oxy hda cua cac hop
chat chinh phan Iap va mot sé cao chiét Actiso.

Nghién cteu chiét xuit cao chuan héa: Nghién ciru phuong phép chiét xuat
lam ting ham luong cynarin va téng acid caffeoylquinic trong nguyén liéu
Actisd. Nang cap c& 16 chiét xuat cao Actisd & quy mo I6n (500 kg phién 1a/me)
Nghién ciru bao ché: Dya vao cong thicc va quy trinh bao ché d4 khao sat
trude ddy, nang cap cd 16 san xuat vién nén bao phim quy md 15.000 vién/Io.



Chwong 1. TONG QUAN TAI LIEU

1.1. Thuc vat hec
1.1.1. Phan loai thyc vat

Tén khoa hoc: Cynara scolymus L. Asteraceae

Dong danh: Cynara cardunculus L. subsp. scolymus (L.) Hayek; Carduus scolymus
(L.) Baill.; Cynara cardunculus L. °

Tén Vigt Nam: Actiso

Tén nwéc ngoai: Globe Artichoke, Artichoke (Tiéng Anh), Garten-Artischoke
(Tiéng Bic), Artichaut (Tiéng Phép).
Theo hé théng phan loai ciia A. L. Takhtajan cong bé nam 1987 va da sira doi nam

2009, vi tri cua chi Cynara thuoc ho Asteraceae nhu sau 1%

Gidi Thuc vat (Plantae)

Nganh Ngoc lan (Magnoliophyta, Angiospermae)
Lép Ngoc lan (Magnoliosida, Dicotyledones)
Phén 16p Cuc (Asteridae)

Lién bd Clc (Asterianae)

BO Cuc (Asterales)

Ho Cuc (Asteraceae)

Chi Cynara

Loai Cynara scolymus L.

Vé phan loai thuc vat, c6 khoang 69 danh phap khoa hoc cua cac loai thudc chi
Cynara dugc ghi nhan nhung chi c6 12 loai duoc chap nhan theo The Plant list 2 va 13

loai Theo Catalogue of life ° (Bang 1.1).

C. cardunculus (L.) var. sylvestris (Lamk) Fiori. duoc chia thanh hai phan loai
c6 nguon gen va phan bé dia ly khac nhau gom mat loai ¢ luu vuc Tay Pia Trung
Hai, c6 kha ning 1a t6 tién cua Cardoon tréng (var. altilis DC.) do viéc chon va nhan
gidng d6i vai cac 14 16n. Loai con lai ¢ Trung - Pong Pia Trung Hai, dugc cho 13 to

tién cua Actisd trong (var. scolymus L.) do viéc chon gidng hoa dau cé kich thuéc



I6n 131415 Dya vao rDNA, Sonnante va cong su (2007) 6 3 mé ta méi lién hé giita

loai C. scolymus va C. cardunculus nhu ¢ Hinh 1.1.

Bang 1.1. C4c loai thugc chi Cynara

Stt  Catalogue of life 2020 ° The plant list 2013 *
1  Cynara algarbiensis Coss. ex Mariz Cynara algarbiensis Mariz
2  Cynara auranitica Post Cynara auranitica Post
3 Cynara aurantiaca Post
4 Cynara baetica (Spreng.) Pau Cynara baetica (Spreng.) Pau
5  Cynara cardunculus L. Cynara cardunculus L.
6 Cynara cardunculus subsp. flavescens Wiklund
7  Cynara cornigera Lindl. Cynara cornigera Lindl.
8  Cynara cyrenaica Maire & Weiller Cynara cyrenaica Maire & Weiller
9  Cynara humilis L. Cynara humilis L.
10  Cynara makrisii Hand & Hadjik.
11 Cynara scolymus L. Cynara scolymus L.
12 Cynara syriaca Boiss. Cynara syriaca Boiss.
13  Cynara tournefortii Boiss. & Reut. Cynara tournefortii Boiss. & Reut.
14  Cynara gaditana Blanca & Sanch. Carr.
15 Cynara pacensis F. M. Vazquez

genes Cynara cardunculus +----;

Sylv Greece
Sylv Ttaly
Sylv Spain

Alt Spain
Alt Ttaly

ScolViolette
Scol Catanese

i Sco/Romaneschi
Scol Spinosi

C. baetica

_li C. cornigera

C. syriaca

C. humifis

Silybum marianum

Hinh 1.1. Méi lién h¢ giira cac loai trong chi Cynara véi C. cardunculus dwa vao rDNA

Chu thich: Sylv = var. sylvestris; Alt = var. altilis; Scol = var. scolymus

“Nguon: Sonnante et. al., 2007”16


https://www.catalogueoflife.org/data/taxon/6C6PX
https://www.catalogueoflife.org/data/taxon/6C6Q9
https://www.catalogueoflife.org/data/taxon/6C6Q9
https://www.catalogueoflife.org/data/taxon/6C729
https://www.catalogueoflife.org/data/taxon/6C729
https://www.catalogueoflife.org/data/taxon/6C6PZ
https://www.catalogueoflife.org/data/taxon/6C6PZ
http://www.theplantlist.org/tpl1.1/record/gcc-71354
https://www.catalogueoflife.org/data/taxon/6BV22
https://www.catalogueoflife.org/data/taxon/6BV22
https://www.catalogueoflife.org/data/taxon/6C6Q2
https://www.catalogueoflife.org/data/taxon/6C6Q2
https://www.catalogueoflife.org/data/taxon/339B8
https://www.catalogueoflife.org/data/taxon/339B8
https://www.catalogueoflife.org/data/taxon/339BC
https://www.catalogueoflife.org/data/taxon/339BH
https://www.catalogueoflife.org/data/taxon/339BH
https://www.catalogueoflife.org/data/taxon/339BM
https://www.catalogueoflife.org/data/taxon/339BM
https://www.catalogueoflife.org/data/taxon/339BN
https://www.catalogueoflife.org/data/taxon/339BN
https://www.catalogueoflife.org/data/taxon/339BQ
https://www.catalogueoflife.org/data/taxon/339BR

1.1.2. Pic diém thuc vat

a. Hinh thai thec vdt cia cay Actiso

Actis0 la cay than thao séng hai hoic 1au ndm, moc thang, c6 hoac khéng cé gai
tly theo gidng Actisd, cao 1 - 2 m (Hinh 1.2 a). R& to nac, nhiéu r& phu (Hinh 1.2 b).
Than ngan thang va cang, c6 khia doc, pha 16ng to trang. Cay c6 mét vong 1a moc so
le, xép thanh hinh hoa thi, 14 treéng thanh to dai c6 thé hon 1 m, rong hon 50 cm, xé
thly sau, mau tring nhat & mat duéi vi ¢6 nhiéu 16ng nhung, gan 1a ndi rd (Hinh 1.2
a, ¢). Khi cay truong thanh, tir gitra vong 14 c6 than moc 1én dén 1,5 m; phia dudi goc
than mang nhirng 14 to truong thanh, céc 14 nho dan tir géc dén ngon va tan cung la
nhiing 14 khdng c6 cudng, nho hon, hoi phan thily hoac gan nguyeén.

Cac hoa mau xanh tim, hinh éng, dat trén mot dé hoa nac pha day 1ong to cua
cum hoa dau (Hinh 1.2 f). Cum hoa to, hinh cau, moc & ngon than, duong kinh 6 - 15
cm, dugc bao boc boi mét bao chung 14 bac mau xanh hoac tim, hinh trang, céc 14
bac bau & gdc, nhon ¢ dinh (Hinh 1.2 ). Tuy nhién, tly theo loai gidng Actisd khac
nhau c6 thé ¢ cac dic diém hinh thai hoa dau khac nhau. Qua hinh trizng, nhan bong,
mau nau sam, bén trén c6 mao ldng trang 1718, Hat khong c6 ndi nhii *°.

Hinh 1.2. Pic diém hinh thai thuc vat cia cay Actisd
“Nguon: Plants For A Future va Riahi et.al., 2017 22! va iStock; LiveNaturally 222



b. Sw da dang di truyén cia loai Actisd

Cynara 1a loai ludng boi (2n = 2x = 34) nén chung da dang vé kiéu gen. Trong céac
phan loai cua C. scolymus, viéc lai tap c6 thé xay ra 242, Lanteri va cong su (2012)
26 d3 bao cao vé su da dang Kiéu hinh duoc tao ra & cac thé hé con nho lai héa kiéu
gen caa Actiso trong véi cay Cardoon trong va Cardoon dai (Hinh 1.4) 24, Viéc thuan
hoa Actisd bang cach nhan giéng sinh dudng theo truyén thong cé thé ¢ Sicily tir thoi
ky Dé qudc La M4, trong khi cay Cardoon tréng cé thé duoc thuan hoéa & Tay Ban
Nha vao thoi trung cd. Hién nay, hon 120 kiéu gen dwoc béo c&o nhung chi c6 11 -
12 kiéu gen duoc coi la quan trong do ¢6 nhiéu loi ich kinh té 27. Porceddu va cong
sur (1976)%8 @& xuat chia cac gidng cay Actisd thanh bén nhom dua trén thoi gian thu
hoach va dic diém hinh théi cia hoa dau (Hinh 1.3).

Spinosi group Catanesigroup Violetti group Romaneschi group
b S| —

- =

S

e v U $:.‘\ - 3 . !
Violetto di Toscana, VT Romanesco,C3

Violetto di Sicilia, VS

w\ ¥

spinosodl Palermo, s
Hinh 1.3. Pic diém hinh thai hoa dau cia 4 nhém giong Actisd
“Nguon: Porceddu et. al., 1976 %
% C&c thé hé lai F1 cia C. scolymus:

Thé hé lai F1 Thé hé lai F1
Hinh 1.4. Kiéu hinh cia thé hé lai F1 giira Actisd tréng véi Cardoon tréng va Cardoon dai

“Nguon: Lanteri et. al., 2012 %*




d. Céc giong Actisd ¢ Vigt Nam:

Tai Viét Nam, cho dén nay, 2 giéng Actisd A80 (“gidng tim”, ky hiéu AT) va
Actisd A85 (“giéng xanh”, ky hiéu AX) dang dugc trong va nhan gidng rong réi tai
Pa Lat 2. Theo phuong phap truyén thong, cay Actisd dugc nhan giéng cha yéu bang
céch tach chdi bén hozc sir dung lai goc cay me tir vu trudc 1. Tuy nhién, cac phuong
phép nay dé lay nhim cac ngudn bénh tir cdy me gay dém vong vang, gay thoai hoa
Actisd 3. Su lay nhiém céc loai virus nay thuong gy anh huong nghiém trong dén
ca chat lwong va san lugng cay Actisd thuong pham %,

Hoang Pic Khai va cong su (2021) 3! da khao sat 5 giong Actisd nhap noi so
véi gidng AX cua Pa Lat. Két qua nghién ctru cho thiy, ca 5 gidng Actisd nhap noi
déu ddng loat ra hoa cuing thoi diém tuong tu nhu gidng AX (7 thang sau khi trong
trén déng ruong) vai hinh thai va mau hoa ¢ Hinh 1.5. Nghién ciru nay chi ra rang ca
5 gidng Actisd nhap noi déu dat ning suit va chat luong cua hoa dau tét, trong d6
Actis6 Cardon Blanc Ivoire AB (hoa mau tim) va Actisd Green Globe (hoa mau xanh)

la 2 giéng cho niang suat hoa cao hon kém theo hinh thirc va mau sac hoa la mat. Cac

Green Global
Cardon Blanc
Ivoire AB

Violet de

Provence

Artichaut
imperial star

-Doi chirng

Chenopodiaceae
Artichoke A85

g B ) |
| NS i R 7 N K
Hinh 1.5. Pic diém hinh thai cia 5 giéng Actisd nhap ndi so sanh véi gidng Actisd xanh (A85)
“Nguon: Hoang Pac Khdi va céng si, 20217 3
1.1.3. Phan b, sinh thai
Actisd 1a giéng cay tu nhién c6 ngudn gdc tir Bia Trung Hai. Thé ky 15, loai

nay dugc dua tir Sicile vao Chau Au va dugc trong & Phap, Anh va Puc L. Dén dau thé
ky 16, Actisd duoc trong o khip cac qubc gia Pia Trung Hai, Trung Au va My 1.
Hién nay, loai nay duoc trong khap noi trén thé gidi. Theo sé liéu théng ké cua T


https://www.saveur.com/authors/karen-shimizu/

chic Luong thuc va Néng nghiép Lién Hiép Qudc (Faostat, 2018), tong dién tich
trong Actisd trén thé gisi 1a 127.368 ha, san luong dat 1.678.872 tan/nam. Actisd co
vi tri quan trong trong nganh néng nghiép ctaa viung Dia Trung Hai vai hon 800.000
ha va san luong thu hoach hang nam chiém 70 % san luong toan cau. Y din dau thé
giGi vé san lugng Actiso, tiép dén 1a Ai Cap, Tay Ban Nha, Peru, Phap, My 2.

O Viét Nam, Actisd dugc ngudi Phép di thyc tir thé ky 20, ban dau trong ¢ Sa
Pa, hién nay duoc trong & Muong Khuong (Lao Cai), Tam Pao (Vinh Phic) va nhiéu
nhat tai Pa Lat (Lam Déng); thuong trong ¢ do cao 1.000 - 1.500 m. Cay thich hop véi
dat day mau, thoat nudc va bon nhiéu phan. Ra hoa tir thang 12 dén thang 2 1°.
1.2. Thanh phan hoa hoc

Actisd 1a mot ngudn phong pht cac hop chat polyphenol, cha yéu Ia acid
caffeoylquinic, flavonoid va inulin dugc phan 1ap tir dich chiét phan cuc coa la va
hoa dau Actisd. Cac thanh phan kém phan cuc cd trong Actisd bao gdm cac
sesquiterpen lacton, c4c acid béo va céc triterpen duoc tim thay trong 14 Actiso, trong
d6 vi dang cua la Actiso la do thanh phan cynaropicrin. Cac sic t anthocyanidin chi

tim thay trong hoa dau cua Actisd. 143233

1.2.1. Polyphenol

Actisd rat giau cac hop chat phenol, cha yéu 1a cac dan xuét caffeoylquinic,
flavonoid. Polyphenol toan phan trong 14 nhiéu hon trong hoa dau, do d6 la Actisd
dugc xem 1a mot ngudn quan trong giau hop chét phenol ¢6 lgi cho sirc khoe. Acid
chlorogenic va acid 1,5-di-O-caffeoylquinic 1a cac dan xuat acid hydroxycinnamic
phong phd nhat. Céac flavonoid thugc khung flavon nhiéu nhat 1a scolymosid va
cynarosid. Theo cac nghién ctru, cac phan doan n-butanol va nude, phan doan ethyl
acetat cua 14 Actisd c6 ham luong polyphenol toan phan cao nhat va hoat tinh chéng
oxy hda manh nhat 34, Tuy nhién, ham lugng céc polyphenol con phu thuoc vao nhiéu
yéu t6 nhu mai truong, di truyén, thoi gian thu hoach, cac bo phan (14, dé hoa, vi tri

|4 bic cua hoa dau), 1432333536

1.2.1.1. Acid phenol

L4 va hoa dau Actisd duoc xac dinh c6 khoang 23 hop chat acid phenol (hop



chat 1 - 23) (Bang 1.2) véi thanh phan chinh 14 c4c acid mono-CQA (0,48 - 4,24 %),
ké dén 1a di-CQA va flavonoid (0,03 - 0,52 %) 3738, Mot s dan xuat CQA da duoc
phan 1ap gom 4 dan xuit mono-CQA [acid 1-CQA (11); 3-CQA (12); 4-CQA (13);
5-CQA hay acid chlorogenic (14)] va 6 acid diCQA [acid 1,3-diCQA (cynarin) (15);
1,4-diCQA (16); 1,5-diCQA (17); 3,4-diCQA (18); 3,5-diCQA (19) va 4,5-diCQA
(20)] 83233353940 C4c acid hydroxycinnamic nay chu yéu c6 cdu hinh dang trans, mac
di trong cac mo thyc vat tiép xuc nhiéu hon véi bic xa tia cuc tim ciing tao ra cac
ddng phan cis 3541, C4c acid phenol khac dugc xac dinh 2 acid caffeic (6), p-coumaric
(8), acid ferulic (10), vanillic (3), syringic (1)...dang tu do va dang két hop ciing duoc

tim thay trong 14 va 16i hay tim ciia hoa dau Actisd nhung véi ham lugng thap. 3%

Panizzi va cong su la nhirg nguoi dau tién phan lap va xac dinh dic tinh cua
cynarin trong dich chiét tir 14 Actisd. Luc dau, cau tric acid 1,4-diCQA dugc gan cho
cynarin %, vé sau dugc xac dinh lai 12 acid 1,5-diCQA (theo danh phap ngoai IUPAC
duogc sir dung trude nam 1960) 342, Sau d6, danh phap nay da thay doi theo IUPAC
1976 va vi tri ciia cachon trong khung acid quinic dugc quy dinh theo ciing chiéu kim
d6ng hd (Hinh 1.6). Két qua 1a cynarin (trude day 1a 1,5-diCQA) tré thanh 1,3-diCQA
cling nhu acid chlorogenic (trudc day la 3-CQA) va tro thanh 5-CQA theo IUPAC
3543 (Hinh 1.6). Tuy nhién, mot s6 it tac gia va chuyén khao dugc lidu caa WHO
(2009) ** van goi tén theo ngoai IUPAC.

6 OH 4 6 OCaf 4 6 OH 4
HOOC 2 HOOC 2 HOOC 2
1 3 1 3 1 3
OH OH OH OH OCaf OCaf
IUPAC 1976 Acid chlorogenic (5-CQA) Cynarin (1,3-diCQA)
2 OH 4 2 OCaf 4 2 OH 4
HOOC 6 HOOC 6 HOOC 6
3 5 1 5 3 5
OH OH OH OH OCaf OCaf
Non-IUPAC Acid chlorogenic (3-CQA) Cynarin (1,5-diCQA)

Caf: Acid caffeic

Hinh 1.6. Danh phap (IUPAC 1976 va non-lUPAC) cia cynarin va acid chlorogenic
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Mic du cynarin khong phai 1a thanh phan chinh nhung lai dwoc chd y nhat bgi

vi ¢6 nhiéu tac dung sinh hoc nhu lgi mat va bao vé gan 4546474849 Mot s nghién

ctru cho rang cynarin khong phai Ia chat nguyén thity trong Actisd ma 1a mot chat

duoc tao thanh tir sy ddng phan hda cua acid 1,5-diCQA trong qua trinh chiét xuat

Vv6i nuéce & nhiét do cao 750515253 Do vy, ham lugng cynarin trong hoa dau hoic 14

kho Actisd rat thip hoac khong tim thay . Nguoc lai, cynarin lai dugc tim thay voéi

ham lugng dang ké trong cac cao chiét hoac cac ché pham co chira cao chiét Actisd 3.

Bang 1.2. Céu tric cua cac hgp chét acid phenol trong Actisd

STT

Tén hop chat

Dan xuit acid hydroxy benzoic

CAu truc

CTPT
(KLPT)

BPD

TLTK

1 | Acid syringic (1)

2 Acid syringic-O-hexosid
)

3 | Acid vanillic (3)

4 Acid salicylic-O-hexosid
(4)

5 Acid protocatechuic-4-

O-B-hexosid (5)

uét acid hydroxycinnamic

o OH

Ry

R; Ry

Rs

R1 R2 Rs R4 Chat
H OCHs OH OCHz (1)
H 0O-0se OH OCHs; (2)
H OCHs OH H 3)
O-0s¢ H H H (4)
H OH O-0se H (5)

CoH1005 L4 33
(198,17)

CisH19010 | Hoa 54
(360,31) | (16i)
CoHOs | |, |
(168,14)

Ci3H1508 | Hoa 54
(300,26) | (I5i)
CisH1509 | Hoa 54
(316,26) | (16i)

R o CoH3sO
6 | Acid caffeic (6) . 1 \ (1:’3081 6“) Hl?;l’ 33,54
z OH !
C15H17,0
7 | Acid caffeoyl hexose (7) Rs (;221;0)9 ch;a, 33,54
Re CoH70
id n- H 9r7U3 Hoa, 33,54
8 | Acid p-coumaric (8) R: Ry Rs Re Chat (164.05) W
H OH OH H (6) CisH170s | Hoa
9 | p-coumaryl glucose (9) H OH O-ose H @) (a12.30) Ié’ 33,54
H H OH H (8)
C10H100
10 | Acid ferulic (10) H H  Oglc H © 11341284 HI‘:" 33,54
H H OH ocH, (0 | (%418
11 | 1-CQA (11) CisH170s | Hoa, 1350
14
12 | 3-CQA (12) (354,31)
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CTPT

STT Tén hop chit Céu trac (KLPT) BPD | TLTK
(A. neochlorogenic) . OR,
13 | 4CQA (13) 4 TORs
(A. cryptochlorogenic) HOOC-_! 2
14 | BCA (L) OR, OR,
(A. chlorogenic)
s 1,3-diCQA (15) R1 R2 Rs Rs  Chat
(Cynarin) Caf H H (11)
16 | 1,4-diCQA (16) H Caf H (12)
17 | 1,5-diCQA (17) H H Caf (13) CasH23012 | Hoa, | 3354
18 | 3.4-diCQA (18) H H H  Caf (14) (51645) | Ia
19 | 3,5-diCQA (19) Caf  Caf H H (15
_ Caf H caf H (16)
20 | 4,5-diCQA (20)
Caf H H  caf (17)
.. C16H1708
21 | 3-p-coumaroylquinic (21) H Caf  Caf H  (18) (33831)
Hoocaf  Hoocaf (9 [ H' S
22 | A. 3-feruloylquinic (22) H H Caf Caf (20) 1;381;39 Hoa, | 3354
f (368,33) | 1
H Co H H (1)
23 A.f?-p-(lzou_mgr(gg-;- H Fek H H (22 CasH23011
caffeoylquinic 500,45
H Co Caf (23) ( )

¢ Caffeoylquinic acid;

1.2.1.2. Flavonoid
Thanh phan polyphenol cua ALE da dugc xac dinh ¢ khoang 10 % flavonoid.

fCoumaroylquinic acid;

KFeruloylquinic acid

Céc flavonoid nay thuoc khung flavon (hop chat 24 - 35), chi yéu 1a cac dan xuat caa

luteolin, apigenin va cac anthocyanidin (cyanidin, peonidin va delphinidin) (hop chét

38 - 51) (Bang 1.3). Mot s6 hop chat thuoc khung flavanon (naringenin va /hoac

hesperetin) (hop chat 36 - 37) ciing da dugc xac dinh. 73714335

Cac flavon c6 trong ca 14 va hoa dau Actisd, trong khi cac anthocyanidin chi c6

trong hoa dau. Ham luong cac flavon giam theo do tudi cua hoa, trong khi ham luong

anthocyanidin ting cao hon & hoa truéng thanh °6. Flavon glycosid dugc xac dinh

trong 14 va hoa dau Actisd gom cynarosid (25); scolymosid (26); cosmosid (30) va

isorhoifolin (31). Céac anthocyanin chinh dugc xac dinh la cyanidin 3,5-diglucosid

(41), cyanidin 3-O-$-glucosid (44), cyanidin 3,5-malonyldiglucosid (45) va cyanidin




12

3-(3"-malonyl) glucosid (46). M6t sé hop chét anthocyanidin khac véi ham luwong
thap gém cyanidin 3-sophorosid (42), cyanidin malonylglucosid (48), cyanidin
malonyldiglucosid (43), delphinidin glycosid (47), cyanidin 3-(6"-malonyl) glucosid
(50), peonidin 3-O-p-glucosid (49) va peonidin 3-(6”-malonyl) glycosid (51) da dugc
xac dinh 273, Tong ham luong anthocyanin dao dong tir 8,4 - 1.705 mg/kg (khdi luong
khé) 1433, Trong sb cac flavonoid, cac dan xuat luteolin 12 nhiéu nhat. Bic biét, cynarosid
(25) ¢6 nhiéu trong 14 cua tit ca cac gidng cay Actiso. 57

Bang 1.3. CAu tric caa cac hep chét flavonoid trong Actiso

. £ PR CTPT Tai
Stt Tén hep chat Cau tric (KLPT) BPD ligu
Khung flavon
. Ci5HqOs La,
1 | Luteolin (24) (286,24) hoa
2 Luteolin-7-O-glucosid Co1H19011 La | 78014
(cynarosid) (25) (448,37) hoa 33,55
3 Luteolin-7-O-rutinosid CarHa9O015 | LG,
(scolymosid) (26) (594,52) | hoa
4 Luteolin-7-O- CaHi7012 | L4,
glucuronid (27) (462,36) | hoa
B 33,55
glucosid? (28) H OH (24) (624,12) | hoa
S glc OH (25) CisHsOs | La,
6 | Apigenin (29) . o e (270,05) | hoa
7 Apigenin-7-O-glucosid rutinose (26) C2tH19010 | L4,
(cosmosid) (30) glucuronic OH 27 (432,38) | hoa
8 Apigenin-7-O-rutinosid glucuronic-glc OH (28) CaH29014 | L4,
(isorhoifolin) (31) (578,52) | hoa | 7,37,14,
9 Apigenin-7-0- H H (29) CuHi7011 | L3, 33,55
glucuronid (32) glc H (30) (446,36) | hoa
10 | Apigenin-7-O- rutinose H (31) CsH210u | L4,
’ i 474,12 h
(6’acetyl) glucosid (33) glucuronic H (32) (474,12) oa
Aplger_un 4’-0-f-D- (6’acetyl) glc H (33) Cy7H27046 L4, 1433
11 | glucosid 7-O-4-D- ] (624.12) | hoa '
glucuronid (34) glucuronic O-glc (34) ’
.. rutinose glc (35) CssHaO20 | L4, 1433
12 | Cynarotriosid (35) 756,67 hoa
Khung flavanon
13 Naringenin-7-O- C27H31014 L4, 7,37,14,
rutinosid (Narirutin) (36) (580,53) hoa 33,55
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Rk . £ CTPT Tai
Stt Tén hgp chat Cau tric (KLPT) BPD ligu
_OH
R»]O O \\\\\\\\©/
> .
14 | Naringenin-7-O- CaH22010 | L4, 14,3337
glucosid (37) > (434,39) | hoa
OH O
R1 Chat
rutinose (36)
glucose (37)
Khung anthocyanidin
- Ci5H1106 14,33
15 | Cyanidin (38) (287,24) Hoa
. Ci6H1306 14,33
16 | Peonidin (39) (301,27) Hoa
T C15H1107 14’33
17 | Delphinidin (40) (338,69) Hoa
Cyanidin 3,5-diglucosid C27H31016 14,33
18 1 @) 61152) | @
R R R R
19 Cyanidin 3-sophorosid ' 2 ’ ) C27H31016 Hoa 14,33
(42) OH H OH OH (38) | (611,52)
Cyanidin OCHs OH OH  (39) | CasHaiOu 14,33
20 . e Hoa
malonyldiglucosid © (43) (535,43)
— OH OH OH OH  (40)
21 Cyanidin 3-O-4-D- C21H21011 Hoa 14,33
glucosid (44) OH H O-glc O-glc (41) (449,38)
9p | Cyanidin 3,5- OH H 0-s0 OH  (42) | CsHsOzz |\ | 1433
malonyldiglucosid (45) (697,16)
— O-mglc H O-mglc OH (43)
23 Cyanidin 3-(3”-malonyl) C24H23014 Hoa 14,33
glucosid (46) OH H O-glc OH (44) (535,40)
24 Delphinidin-3-0O-p-D- OH H O-mglc  O-mglc  (45) | CaH2101 Hoa 14,33
glycosid (47) (465,40)
. OH H 0-3"mglc OH (46)
25 Cyanidin CosH23014 Hoa 14,33
malonylglucosid (48) OH OH O-glc OH (47) (535,40)
26 Peonid_in 3-0-8-D- OH H O-mglc OH (48) | C22HaOn Hoa 14,33
glucosid (49) (463,40)
Cyanidin 3-(6*-malony) | ©CHs  H O-glc OH  (49) "C,\HxOw 1433
27 . Hoa '
glUCOSld (50) OH H O-6”mglc OH (50) (535,40)
Peonidin 3-(6”-malonyl) C25H25014 1433
28 glycosid (51) OCHs H  O-6"mglc  OH  (51) | (54950) Hoa

3chua xdce dinh thi ty lién két cua dwong; b Schura xdc dinh vi tri lién két

1.2.2. Sesquiterpen lacton

Vi ding dic trung cua Actisd chu yéu la do su hién dién cua cac sesquiterpen

lacton thudc khung guaianolid. Cac sesquiterpen lacton ndy da duoc xac dinh géom
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khoang 17 hop chat (52-68) dugc trinh bay ¢ Bang 1.4. Trong d6, hai thanh phan

chinh duoc tim thay 1a cynaropicrin (52) va grosheimin (54). Cynaropicrin la chat tao

vi ddng chu yéu cua 14 Actis 585960616263 \/j ding giam rd rét néu cau tric cua céc

sesquiterpen lacton nay mat di cac exomethylen hoac mé vong lacton %8, Cynaropicrin

duoc tim thay nhiéu nhit & 14 non hay 14 & ngon va 14 tredng thanh; thap hon ¢ 14 gia

va dé hoa; khdng phat hién & 14 biac ngoai, ré, hoa trudng thanh va qua. 333

Bang 1.4. Cac din xuit sesquiterpen lacton trong Actisd

STT Hop chét Chu tric (EI'FD,% BPD
i RE, 5859,
Ci9H220 a
1 Cynaropicrin (52) )\H/\OH 13946224 6 Itwhoaan’ 60,61,
(346.4) la 63,62,
wIOR O ‘
Phan
2 Dehydrocynaropicrin CioH2006  trén 61
(53) (344,4) mat
dat
58,59,
CisH180
3 Grosheimin (54) 1511184 . 60,61,
HO (262,3)  Phan 6
trén
m,git
CisH»0 dat, la
4 Cynaratriol (55) (12582223)5 61,62
55 '
CisH150
5 8-Epigrosheimin (56) (12562183)“ L& 64
Ci9H240 .
6 Aguerin A (57) 13932244 ’ Phan
0 (332.4) trén 61,62
CubzOs  ght
7 Aguerin B (58) 56 57 R=C(O)CH(CHa). 19M1225 dat, la
58 R=C(O)CCH:CHs (330,4)
118,13-
8 Dihydrodesacylcynaro ose o Ca1Hx00s L4 58,61
picrin-8-8-D-glucosid ° (426,5)
(59) S| OH
8-Deoxy-11,13- CieHo0O
9 dihydroxygrosheimin ;80201 L4 61,62
8-Deoxy-11-hydroxy- Ci:H1oCIO
10 13-chlorogrosheimin 1(5291§ " L4 61,64

(61)
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C16H22SO
11 Grosulfeimin (62) NS 2635;22) T La 61,64
3B,8a,11B,13-
12 Tetrahydroxy-10(14)- Ci5H206 L4 61
guaien-1a,48,5a,64-H- 61 Ri=H R,=OH R3=Cl 63 (298,4)
60,12-0lid (63) 62 R=OH R,=H Rs=S0,CH
CisH200
13 Cynarinin A (64) (12596203)6 L& 61,62
CisH19CIO
14 Cynarinin B (65) 12‘311: ) L4 61,62
HO iIOH HQne ~110Gle
cl o Phéan
CorHeO A 32,58,
15  Cynarascolosid A (66) o 5 (1128325)9 gg: 6261
65 66 ’ dit, 14
Phan
. Ca1H3209 trén
16 Cynarascolosid B (67) T o (4285) mat 61,62
dét
o o Phan

C21H3009 trén 32,58,
(426,5) mat 62,61

17 Cynarascolosid C (68)

67 68 dit, 14
1.2.3. Saponin triterpen
Bang 1.5. Céu tric caa cac saponin triterpen trong Actisd
p g CTPT Tai
STT Hop chat Cau trac (TPHH) BPD ligu

Khung ursan

Ca7H74015 | Toan 14,65

1 Cynarasaponin A (69) (927,1) cay

CasHes013 | Toan | 1465

2 Cynarasaponin B (70) (792,4) cay

CaoHes015 | Toan | 1465

3 | Cynarasaponin C (71) (811,0) cay

Cu7H74019 | Toan 14,65

4 | Cynarasaponin D (72) R1 R2 Rs R4 (943,0) cay
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STT Hep chit CAu trac (%DTHPL) BPD J:‘J
. Ara? GlcP H CH 69 X
5 | Cynarasaponin E (73) s C(‘nglﬁfig)lS 'I;:%an 14,65
Ara H H CHs 70 ' y
6 | Cynarasaponin F (74) | M Gle H CHs 71 C(471|€;|(§4£()))14 ch;?/n 14,65
Ara Gl H CH,OH 72 ’
Cynarasaponin G (75) | H CHs H CH,OH 73 ‘
7 CarH74019 | ToaN | 1465
Ara H OH CHs 74 (943]0) Cé.y
Ara Glc OH CH3s 75

Khung oleanan

Cu7H74018 | Toan | 1465

8 | Cynarasaponin H (76) (927,1) cay

9 | Cynarasaponin I (77) CuHe014 | Todn | 1465

(780,9) cay
R R R R R 5
10 | Cynarasaponin J (78) - : : : ° C(fg4"'§4%l9 TC%an 14,65
Ara Glc H CHs H 76 1 y
Ara H OH CHs H 77
i Ara Glc OH CH H 78 | CaHesOre | Toan | 65
11 | Chikusetsu IV (79) 3 (795.0) Gy
H Glc H CHs Ara 79

2 Arabinose  ° Glucose
Khoang 11 hop chat saponin triterpen (69 - 79) da duogc xac dinh trong Actisd
(Bang 1.5). Trong d6, 7 saponin thuéc khung ursan (cynarasaponin A—G) va 4
saponin thuoc khung oleanan (cynarasaponin H—J) lan dau tién dwgc phan lap tur
phan trén mat dat cua cay Actisd vao nam 1988 . Khac vai sequiterpen lacton céc
cynarasaponin c¢6 ham luong thap ¢ 14 nhung cao hon & than va 14 bac 333,
1.2.4. Céc thanh phan khac
Mot sb hop chét lignan trong 14 Actisd duoc xac dinh 1a cac dan xuit cua
pinoresinol gém: 1-hydroxypinoresinol 1-O-£-D-glucosid, pinoresinol 4-O-3-D-
glucosid, pinoresinol acetylhexosid, (+)-pinoresinol. Tinh dau ciing d duoc tim thay
trong hoa dau va la Actisd 339587, Trong 14, cac acid béo dugc xac dinh cha yéu la céc

din xuit coa acid hexadecanoic, acid octadecatrienoic, acid hydroxy-
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octadecatrienoic, acid hydroxy-9,12,15-octadecatrienoic va acid octadecadienoic,
...32. Mot s loai enzym ciing duoc tim thay trong Actisd nhu oxidase, peroxidase,
cynarase, ascorbinase va ribulose-1,5-diphosphat carboxylase 33. Ngoai ra, Actiso
chira ham lugng vitamin C cao cung cac vitamin khac nhu vitamin A, vitamin nhom
B, acid folic va nhiéu acid amin 3°%8, C4c thanh phan chinh dwoc xac dinh 1a cac -
selinen (40%) va caryophyllen (19%). 33.66.67

Phan an duoc ciia hoa dau Actisd ¢6 ham lwong inulin cao, chi yéu nam trong
dé hoa (khoang 75 % tng glucid) 37169,

1.3. Tac dung sinh hoc
1.3.1. Céac tac dung sinh hgc in vitro va in vivo
a. Tac dung chéng oxy hoa

Shabnam S. va cong su (2019) da phan tich tong hop cac nghién ciru vé tac
dung chdng oxy hoa cua Actisd bao gom 2 nghién ctru trén nguoi, 23 nghién cau in
vivo va 14 nghién ciru in vitro. Két qua cho thay cac nghién cau in vitro da gidp khang
dinh cho tac dung chéng oxy hda cia ALE. Céac nghién ciru in vivo ciing cho thay
viéc bo sung ALE gilip lam ting superoxid dismutase (SOD), catalase (CAT),
glutathion (GSH) va glutathion peroxidase (GPx), va lam giam malondialdehyd
(MDA) trong gan va huyét tuong ciia dong vat bi bénh so vai nhém chang 34, Phan
tich nay di cung cap bang chang thuyét phuc vé hoat dong chéng oxy hoa cua Actisd
trén in vitro va in vivo. Hoat tinh chéng oxy hoa cua ALE phu thudc vao liéu va co
loi trong diéu tri cac bénh vé gan tét hon so vai cac bénh khac 7. Hai thir nghiém 1am
sang lién quan dén hoat tinh chéng oxy héa van chua di manh do ¢& miu nho nén

can cd thém dir liéu dé khang dinh chic chan hon.

Vé co ché tac dang, Actisd co tac dong tc ché qua trinh peroxy héa lipid va
loai bo cac gbc tu do bang cach hoat dong nhu chat khtr, chat cho hydro, va chat
chelat héa kim loai ciing nhu diéu hoa tin hiéu té bao phu thuoc ROS tai mot s vi tri
quan trong "*. Hiéu qua diéu hoa co thé 1a do ngan chin cac goc tu do va ROS lién

quan dén céc protein kinase, phosphatase va cac yéu té phién ma khéc nhau 2. Actisd
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cd thé cai thién hé thdng bao vé chdng oxy héa va bao vé cholesterol khoi qué trinh
bi oxy hoa 73747576 Ngoai ra, ALE cd thé wrc ché stress oxy hda khi té bao nguoi hoac
dong vat tiép xdc véi chat doc ciing nhu bi kich thich bai cac tac nhan tao ra cac loai
Oxy phén 1:.[.ng 34,73,77,78,79,80,81,82,83,84,85,86,87,88.

\Vé céc yéu té anh hwéng dén tac dung chéng oxy hoa cria Actisd, hoat tinh
chéng oxy héa khac nhau ¢ bo phan ding va tly vao giai doan sinh trudng va cac
gidng cay Actisd 8. Bén canh d6, viéc ché bién ciing 1am anh huéng dén hoat tinh
chéng oxy hoa cua chiing. Cu thé, kha nang chéng oxy hoda cua Actisd duoc ghi nhan
tang 1én dang ké sau khi hap (gap 15 1an) va ludc (tang dén 8 1an) %*. Sy thay doi hoat
tinh chéng oxy hoéa dic biét 1a trén thir nghiém thu don géc tu do DPPH duoc chiing
minh c6 lién quan dén polyphenol toan phan vai hé sé twong quan Pearson (r = 0,87)
tuong dbi cao hon cac thir nghiém khac 3. Do vay, ham luong polyphenol trong

Actisd cang cao thi ALE thé hién hoat tinh chdng oxy héa cang manh.

b. Tac dung bdo vé gan

Elsayed E. G. va cong su (2020) da nghién ctru tac dong bao vé gan cua dich
chiét ethanol 70 % caa ALE (300 mg/kg), silymarin (200 mg/kg) va ALE (300 mg/kg)
+ silymarin (200 mg/kg) trén 40 con chudt bi ton thwong gan do paracetamol. Két
qua diéu tri trong 2 tuan bang ALE va silymarin déu gitp lam giam dang ké trong
lwong gan va men gan so véi nhom ching. Su két hop giira hai loai thudc 1am ting
tac dung bao vé gan thé hién qua két qua lam giam tén thuong gan va binh thuong
hoa cau tric mé hoc cua gan 2. ALE vdi liéu twong tu (300 mg/kg) ciing da duoc
ching minh lam giam ALT, AST va ALP xubng mirc binh thuong trén mé hinh chuot
bi nhiém doc chi 891 va mé hinh chudt bi tén thuong gan do CCla véi liéu sir dung la
1,5 g/kg x 2 tuan. Hon nita, két qua ciing cho thdy ham lwong MDA giam, superoxid
dismutase (SOD) va catalase (CAT) ting dang ké. Co ché dugc ching minh 1a do
ALE Iam giam mirc d6 phan manh DNA, p53 va caspase 3 dang ké nén gilp sira chira
t6n thuong DNA di vai doc tinh gan do CCly gay ra %2,

Téac dong bao vé gan chdng lai doc tinh CCls cua cynarin, acid caffeic va

cynarosid c6 trong ALE ciing di dugc bao céo. Trong dé, cynarin thé hién tac dong


https://scholar.google.com/citations?user=M-tUuQEAAAAJ&hl=en&oi=sra
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& lidu 3 mg/ml (giam 19 % GOT / 28 % GPT so vé&i nhém ching). O liéu thiap hon
(0,01 va 0,1 mg/ml) chi giam GOT nhung GPT khong bi anh huong. Cac tdc dong
cua cynarin va acid caffeic dugc cho 1a do tinh chéng oxy hda cua cac hop chit nay,
ngan can qua trinh oxy héa phospholipid trén mang té bao gan do CCla. Tac dong bao
vé gan cua acid caffeic & liu 1 mg/ml (giam 22 % GOT / 35 % GPT). Cuédi cung,
cynarosid gitp 1am giam GOT ¢ liéu 0,01 mg/ml (thdp hon 16 % so véi nhém chang)
% Nghién cau lién quan ciu tric cua cac dan xuat CQA dbi vai tac dong bao vé gan
cling da duoc ching minh, cho thiy nhém caffeoyl cé vai trd quan trong va khong cé

mdi twong quan véi vi tri gdn cua nhom caffeoyl trén khung acid quinic %.
c. Tac dung loi mdt

Luu lwong mat dugc gia ting dang ké (p < 0,001) ¢ chudt Wistar sau khi diéu
tri ngan ngay bang ALE véi liéu 200 va 400 mg/kg so véi nhdm ching. D6 pH cua
dich mat c6 su khac biét dang ké (p < 0,01) giita cAc nhdm ching so véi nhom diéu
tri bang dehydrocholic (DHCA) va ALE (400 mg/kg). Nong d6 acid mat tang dang
ké sau khi chudt duoc diéu tri ngan ngay va dai ngay véi ALE. N6i chung, hiéu qua

tang tiét acid mat do ALE gay ra r rét hon nhiéu so véi hiéu qua caa DHCA. %

Preziosi va cong su (1959) dd quan sat thdy méi lién quan giita liéu luong va
hoat dong lgi mat caa cynarin: 15 - 30 mg/kg cynarin 1am ting bai tiét mat twong tu
nhu khi dung Na-dehydrocholat véi liéu twong duwong. O liéu cao hon cta cynarin
(75 - 100 mg/kg), 1am tang Sy bai tiét mat cao hon 130 %, va do d6 lam gia ting dao

thai cholesterol trong mat .
d. Tac dung trén tim mach

ALE (100 pg/ml) va cao chiét (100 ug/ml) thu dugc tir lac phan b voi ethyl
acetat - butanol (2:1) duoc chimg minh 1am ting san xuat nitric oxid (NO) dan dén
lam gi&n mach mau ¢ cac té bao noi mé dong mach. Thir nghiém ciing chirng minh
rang luteolin va cynarosid (3 - 30 uM) c6 tac dung lam ting hoat tinh cua eNOS trong
té bao EA.hy 926 nguoi duoc nudi ciy. Sy diéu hoa tdng hop eNOS nay ¢4 lién quan

dén viéc giam hoat hoa tiéu cau ¥, cai thién chirc nang ndi mo, ting luu luong mau
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n&0 va ngin ngira dot quy 8%, Tuy nhién, viéc san xuat qua nhiéu NO bai iINOS c6
thé dan dén doc té bao gop phan tang phan tng viém, giam kha nang co bop va giam
tinh dap Gng cua co tim véi cac tac nhan p-adrenergic. Cac sesquiterpen lacton
(cynaropicrin va grosheimin) duoc ching minh c6 tac dung tc ché biéu hién iNOS manh
V6i ICs0 = 1,2 va 3,5 uM. 10

Ngoai ra, ALE di dugc chitng minh 1am giam muc cholesterol huyét twong
cua chudt hamster c6 ché do an chira ALE (4,5 g/kg) trong 42 ngay theo co ché lién
quan dén viéc tang tiét acid mat trong phan va sterol trung tinh. Trong d6, & chuot
duc va cai déu cd cholesterol toan phan thap hon dang ké (15 %), cholesterol LDL
(30 %) va triglycerid (15 - 22 %) so véi nhém chang. Acid mat toan phan va sterol
trung tinh ting dang ké (50 % va 53 %) trong mau phan cia con duc; 82,4 % va 25
% & con cai so v&i nhdm chiing 11, Nghién ctru ciing ching minh cynarosid va
aglycon cua né 12 luteolin cd vai trd quan trong cho tac dong tc ché cholesterol mau
101 'Ngoai ra, luteolin ciing ngan chan hiéu qua tac dong cua insulin dbi vai qué trinh
sinh téng hop cholesterol. Bén canh dé, luteolin va cynarosid lam giam déng ké ROS
do LDL gay ra ¢ 20 hoac 50 mM 192, Nho céc tac dung 1am ha lipid huyét, chéng oxy
hda va 1am tiang qua trinh phién ma cta cac gen téng hop nitric oxid noi sinh da gop
phan hd tro diéu tri cc van dé tim mach caa duoc liéu Actisé.

e. Tac dung trén h¢é tiéu hoa

Trén md hinh in vivo, cao chiét 1a Actisd vai lieu 125 - 500 mg/kg dwoc ching
minh c6 kha ning chéng lai tic hai caa ethanol trén hé tiéu hda. Mt khac, & liéu 1000
- 2000 mg/kg, Actisd c6 thé ngan can ton thuong niém mac da day do stress gay ra
103 Cynarin trong Actisd giup ting tiét mat, tro tiéu hoa, ting cam giac thém an 104105

Cao 14 Actisd con co6 hiéu qua lam giam cac triéu ching réi loan da day - rugt
nhu: Kho tiéu, truéng bung, budn nén, dau bung. Pic biét phan dich chiét
dichloromethan cho thay c6 hiéu qua nhat (ICso 0,49 - 1,77 mg/ml). Thanh phan c6
hoat tinh duoc xac dinh la sesquiterpen lacton cynaropicrin (ICso la 0,049 - 0,086
mg/ml) manh hon 14 1an so véi phan dich chiét dichloromethan toan phan va cé hiéu

luc twong tu véi papaverin. Két qua nay da minh chung cho viéc sir dung phd bién
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Actisd dé diéu tri réi loan tiéu hda, va khuyén khich cac nghién ciu méi vé hop chat

nay, nham thu duoc cac chat chdng co that mai. 196
f. Tac dung khang viém

Trén mé hinh in vitro, dich chiét 14 Actisd c6 kha nang wc ché AKR1B1 (enzym
thuoc ho aldo-keto reductase) do d6 c6 hoat tinh khang viém véi I1Cso = 5,122 pg/ml
(ching duong quercetin 1Cso = 4,473 pg/ml) 8. Trén in vivo, tdc dung khang viém
cua ALE dugc chirng minh qua thuc nghiém gay phu chan chuot do carrageenan gay
ra. Chuot duoc diéu tri bang cach tiém phlc mé véi cao chiét ethanol cua la Actisd
(400 mg/kg) va indomethacin (10 mg/kg). Két qua cho thay ALE lam giam phu né
17,3 % trong 1 gior dau tién (z < 0,001) so véi nhém tham chiéu (Indo) va phan trim
e ché viém 44,27 % so vaéi nhdm ching. Sau nam gio diéu tri, ti 1& nay tiang 1én 735
% va 832 %. Ty l¢ fibrinogen giam dang ké (z < 0,01) & nhém dung indomethacin
(16,55 %) va nhom dung ALE (22,90 %) so véi nhdm khong diéu tri; mic CRP (C-
reactive protein) ¢ 2 nhom nay ciing giam déng ké (» < 0,001) twong ung la 60,86 %
va 34,23 % so v6i nhom chang bénh ly. Nhiing két qua nay cho thay dich chiét ethanol
cua la Actisé co hiéu qua manh mé twong tu nhu indomethacin. Tac dung nay duogc
cho 14 do luteolin c6 hoat tinh tc ché su thanh 1ap COX-2, PGE2, lipopolysaccharid

(LPS), xanthin oxidase, lipoxygenase, va TNF-q, 107108,
1.3.2. Cé&c thir nghiém Iam sang
a. Piéu tri khé tiéu, ddy hoi, hgi ching ruét kich thich
ALE c6 tac dung lam giam dang ké cac triéu chung ruot kich thich IBS
(Irritable bowel syndrome) bao gom dau bung, sinh bung, day hoi va tao bon. Céac

triéu chang nay c6 thé tring I3p véi bénh kho tiéu, day hoi 109410411,

Nghién ctu cia Walker A. F. va cong sy (2001) vé khao sat thudc sau khi béan
ra thi truong (post-marketing surveillance study), mot nhém bénh nhan (n = 279) vai
c4c triéu chimg IBS di dugc chon tir mot ¢d mau gom 533 bénh nhan ¢ Puc. Cac
bénh nhan nay dugc diéu tri vai vién Hepar-SL-forte ciia Burc (320 mg ALE, udng 2

vién x 3 1an/ngay). Sau 6 tuan diéu tri cho thay ALE lam giam dang ké muc d6 nghiém
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trong cua céc triéu ching gom dau bung, day hoi va tdo bon. Sy cai thién & mic do
“t6t” dén “rat t6t” co y nghia thong ké da dugc danh gia boi ca bénh nhan (96 %) va
bac si (84 %) 1. Hiéu qua cai thién triéu ching IBS trén 1am sang cling duoc ghi nhan
bai nghién cau cua Holtmann G. (2003) 19 trén 247 bénh nhan va nhém nghién curu
Bundy R. (2004) ! trén 208 bénh nhan dung 1 - 2 vién nang Cynara™ cua cong ty

Lichtwer Pharma - Anh méi ngay, c6 chira 320 mg ALE.
b. Piéu tri réi loan lipid huyét

Téc dung ha lipid huyét caa ALE dugc ching minh qua it nhat 19 ther nghiém
Jam sang tir nam 2000 - 2020 7076112113114115116117 118119120 Trone d6, 14 thir nghiém
dugc phan tich tong hop. Di twong nghién ciu gdm 960 nguoi (505 ngudi nhém can
thiép va 455 ngudi nhom ddi chiing) ¢ d6 tuoi tir 18 - 70, gom nhimng ngudi bi ting
cholesterol mau, khdng hoac cd kém cac bénh 1y khac nhu ting huyét ap, dai thao
duong type 2, viém gan nhiém ma c6 hoic khong do rugu (NASH hoic NAFLD),
tang huyét ap, thira can va béo phi, réi loan duong huyét luc déi, bénh than man
tinh,... ALE duoc dung véi lidu tir 50 - 2.700 mg/ngay, 5 - 12 tuan, trong d6 liéu co
tac dung 1a 500 - 1.800 mg/ngay. Nhin chung, két qua cho thay cao chiét ALE lam
giam dang ké triglycerid, cholesterol toan phan va cholesterol LDL; khdng anh huwéng
dén cholesterol HDL. Két qua cho thay viéc bo sung Actisd cd thé gitup ngan ngtra bénh
tim mach bang cach lam giam lipid méu. Tuy nhién, hiéu qua diéu tri con phu thudc

vao chat lwong cua ché pham va mic d6 roi loan lipid mau caa nguoi bénh. 12
c. Piéu tri tang huyét dp

Tac dong ha huyét &p cua ALE duoc chirng minh trén 8 thir nghiém 1am sang
ngau nhién c6 ddi ching gdm 512 ngudi véi cac bénh ly khac nhau nhu ting huyét
ap 119122 hanh viém gan khong do rugu 112123124125: hanh dai thao duong type 2. Két
qua cho thay ALE chi anh huong dang ké dén huyét 4p & bénh nhan bi cao huyét &p
duogc diéu tri bang ALE véi lidu 100 - 500 mg/ngay c6 thé 1am giam huyét ap tam thu
(HATT) (-3,19 mmHg) va huyét ap tam truong (HATTY) (-2,33 mmHg). Tuy nhién,

viéc dung Actisd can it nhat 12 tuan dé giam HATTr. 126
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CAc tac dong ha huyét ap cua Actisd ciing co thé lién quan dén tac dung ha
cholesterol mau cua ALE. Ngoai ra, Actisd cé cac dac tinh chéng lai stress oxy hoa
thong qua viéc giam trong san xuét cac ROS noi bao va giam LDL trong té bao nguoi.
Vi stress oxy hoa di duoc xem la mot trong nhitng nguyén nhan chinh trong co ché
bénh sinh cua bénh ting huyét 4p. Bén canh dé, luteolin va cynarosid da duoc ching
minh 1am ting hoat dong vung khai dong gen ciing nhu ting biéu hién mRNA cua
eNOS, dan dén sy gia ting san xuat nitric oxid (NO). Thiéu hut NO g6p phan Iam
tang HA, Vi vy sy gia ting NO c6 thé gidp khic phuc nhiing anh huéng nay 2.

d. Piéu tri viem gan nhiém mé khéng do ruwou (NAFLD)

Tac dong bao vé gan cua ALE trén nguoi bi NAFLD d& dugc thuc hién trén 90
bénh nhan diéu tri bang metformin (1.000 mg/ngay), vitamin E (400 Ul/ngay) va
ALE (800 mg/ngay) va chia ngiu nhién thanh ba nhém gdm metformin-vitamin E
(ME), metformin-ALE (MA) va vitamin E-ALE (EA). Sau 12 tuan diéu tri, ty 1&
ALT va AST giam dang ké & ca 3 nhdm (p <0,05). Két qua siéu &m gan cho thay ty
& tich tu m& caa bénh nhan giam dang ké trong tat ca cac nhom nghién ciru va dac
biét 1a nhom MA (23,3 %). Nhin chung, viéc st dung ddng thoi ALE véi vitamin E
va metformin lam giam men gan tot hon so véi viéc sir dung dong thoi metformin voi
vitamin E va cai thién cac bién ching ¢ bénh nhan NAFLD 12, Mot s6 nghién ctu
1am sang khac ciing cho két qua twong tw gébm thir nghiém trén 60 ngudi bi NAFLD
(2.700 mg/ngay x 12 thang) 1*2; trén 100 ngudi NAFLD (600 mg/ngay x 2 thang) 124,

Téc dung c6 loi cua ALE ddi véi bénh NAFLD duoc cho 1a do tac dong lam
giam cholesterol va triglycerid 127128 tang d6 nhay insulin 12213, tang t6ng hop acid
mat %, giam hoat tinh cia HMG-CoA (enzym x(c tac sinh tong hop cholesterol) 13,
va chdng oxy hda 888132 Cac hoat tinh nay la cua luteolin, acid chlorogenic, acid
caffeic va cac dan xuat cua ching. Ngoai ra, luteolin 1am giam hap thu cholesterol
bang céch e ché protein Niemann-Pick C1-Like 1 (NPC1L1) - mét protein c6 trong
biéu md dudng tiéu hoa va té bao gan gidp hap thu cholesterol, cho thiy nhiing tac

dung dac biét c6 loi trong diéu tri viém gan NAFLD 1%,
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1.3.3. Boc tinh

L& Actisd thuong dugc coi 1a mét loai thude thao duge an toan va di duoc cho
phép sir dung diéu tri ching kh tiéu duoc chap nhan bai German Commission E
monographs - Ban ¢ van khoa hoc phé duyét cac chit va san pham tir thao duoc sir
dung trong y hoc ¢ truyén 134, Trong cac thir nghiém 1am sang, liéu ALE thuong
ding tir 200 - 600 mg/ngay, kéo dai tir 6 - 12 tuan cho nguoi tir 18 - 70 tudi, trong d6
cling c6 mot sé nghién ciru sir dung vai liéu kha 16n 1.250 - 2.700 mg/ngay, tuy nhién
ALE cho thay kha ning dung nap tot va ty 1¢ cac tac dung phu nhe va rat it, tham chi
Cé mét Sé) téC dung tl'ch cuc dlIC_)’C béo CéO 70,75,76,112,113,114,115,116,117,118,119,120,135'

Cao long Actisd (gom 70 % la va 30 % hoa, nguyén liéu tuoi dugc chiét xuat
V6i nude, cd dén cao long) khi dung dudng udng trong 4 tuan lién tuc véi 2 muc lidu
0,2 g/kg/ngay va liéu cao gap 5 lan (1,0 g/kg/ngay) khong giy doc tinh ban trudng
dién trén chudt cong trang thdng qua nghién ciu thuc nghiém cia Pham Thi Van Anh
cho thay khdng anh huong dén tinh trang chung, thé trong, cac chi sé huyét hoc, chic
ning gan, than va md bénh hoc gan than trén chudt cong trang 136, Liéu gay chét trung
binh (Medium Lethal dose - LDso) qua dudng ubng va tiém phic mé cua cao chiét
ethanol tir 14 Actisd & chudt 1an luot 12 1,0 va 2,0 g/kg thé trong. Liéu gay chét trung
binh caa cynarin bang duong udng & chuét 1a 1,9 g/kg. Bi véi tiém phic mé, cynarin
véi lidu tir 50 - 400 mg/kg mdi ngay, trong vong 15 ngay, nhan thay khong tao ra bt
thudng nao vé dai thé, huyét hoc hoic sinh hoa ¢ chuét. Tuy nhién, ¢ liéu 100 - 400
mg/kg tiém phic md trong 40 ngay 1am ting trong lwong co thé va than cua chuot, va
gay ra mot sb thoai hoa ¢ gan. Gan day, mot danh gia trén ALE cho thay khong c6
tac dung gay dot bién gen trén té bao chudt nudi cay. Tuy nhién, & liéu 2,0 g/kg, hoat
dong gay doc gen bat dau duoc quan sét thay 137,
1.4. Phuwong phap phan tich cac polyphenol trong Actisd
1.4.1. Mot s tiéu chuan kiém nghiém Actisd
a. Tieu chudn Dwoc dién Vigt Nam V (DDVN V)

Cac tiéu chuan kiém nghiém vé mat héa hoc cho 14 va cao dic Actisd theo
DDVN V duoc tom tit ¢ Bang 1.6 1%8
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Bang 1.6. C4c tiéu chuan kiém nghiém la va cao Actisé theo DBPVN V

La khd Actisod Cao dac Actiso
(Cynarae folium) (Cynarae folii extractum siccum)
Phan wng hoéa hoc: Phan &ng hoa hoc:
- Mau: Dich chiét EtOH 96 % - Mau: Dich chiét EtOH 96 %
- BT flavonoid: Khéng - DT flavonoid: Phan trng cyanidin
- BT polyphenol: NaNO> 10 % - BT polyphenol: NaNO> 10 %
Pinh
tinh Sic ky 16p méng: Sac ky lop méng:
- Thur: Dich chiét EtOH 96 % - Thu: Dich chiét EtOH 60 %
- Chuan: Cynarin - Chuan: Cynarin
- Dung méi: Butyl acetat - nuéc - AF - Dung méi: EA - nudc - AF khan - AA khan
(14:5:5) (100:10:5:5)
CanP Khéng <3%
Potro | <15% <35%
Py am | <13 % <20%
Do quang: Do quang:
- The: Chiét véi EtOH 96 %, taa bang - Thir: Hoa tan cao trong nudc, taa bang chi
chi acetat, giai phong phenol bing acetat, giai phong phenol bang H,SO., do
binh H,SO4, do quang & 325 nm. quang & 325 nm.
lwgng . . 2 .
- Chuan: Cynarin - Chuan: Cynarin
“Dwoc ligu phdi chira khong it hon 0,1 “Ham lwgng cynarin (C2sH24012) khong dwgc
% hogt chat tinh theo cynarin” 1% nhé hon 2,5 % tinh theo ché pham kho kigr” 18

AF: Acid formic; AA: Acid acetic; PT: Pinh tinh; °Cdn khéng tan trong nwéc

Nhan xét: Vé tiéu chudn la kho Actiso, chi tiéu “cynarin” trong dinh tinh Ia
chua phu hop véi Dugce dién cac nuéc trén thé gici (Anh, Phap, Y, Chau Au), ciing
nhu so voi mot s6 nghién ctiru da cong bd vé ham luong hoat chat nay trong 14 Actiso.
Vi céc nghién ctru truede ddy da bao céo rang cynarin khong ton tai tu nhién trong la
Actisd, hop chat nay chu yéu duoc tao ra bang cach dong phan hoa 1,5-diCQA trong
qua trinh chiét xuat 14 tuoi Actisd ¢ nhiét do cao 50515253 Do d6, cynarin khéng phat
hién dugc hoic c6 ham luong rat thap trong 1a khd Actisd, nguoc lai trong céc ché
pham Actisd déu c6 sy xuat hién cynarin voi ham luong dang ké 538, Chinh vi vay,
Duoc dién Chau Au chi yéu cau chi tiéu vé acid chlorogenic - thanh phan cha yéu
trong 14 Actisd. Vé chi tiéu “dinh lugng hoat chat tinh theo cynarin” cho thay quy
trinh chuan bi mau phuc tap nén do 13p lai va d6 phuc hdi cua phuwong phap khong

cao, hon nira thudc thir chi acetat khong an toan. Ngoai ra, phurong phap dinh lugng
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chua tiép cin voi phwong phap hién dai nhu HPLC duoc st dung phd bién hién nay
ctia Dugc dién cac nudc trén thé gigi. Vé tiéu chudn cao dic Actiso, chi tiéu vé dinh
tinh va dinh luong “cynarin” trong cao dac Actisd 1a phu hop vi ddy 1a thanh phan
dic trung va c6 hoat tinh sinh hoc cao hién dién trong cac cao chiét Actiso da dugc
chang minh qua nhiéu nghién ciu 931399, Tuy nhién, vé chi tiéu dinh luong cynarin
bang phuwong phap so mau c6 d6 chon loc khong cao do cac dong phan caa cynarin (di-
CQA) va mono-CQA déu cho ciing phd UV va ¢6 d6 hap thu cuc dai tai 325 nm.

b. Tiéu chudn Duwgc dién Chau Au (EP 10.0)
Cac tiéu chuan kiém nghiém cho 14 va cao dic Actisd theo Duoc dién Chau Au
(EP 10.0) twong ty nhu Dugc dién Anh, Phép va Y duogc tom tat & Bang 1.7 140,

Bang 1.7. CAc tiéu chuan kiém nghiém 14 va cao Actisd theo EP 10.0

La kho Actisd Cao kho Actisd @
(Cynarae folium) (Cynarae folii extractum siccum)

Phan ng hoa hec: Khéng Phan &ng hoa hec: Khéng

Sic ky 16p méng: Sic ky lop méng:
Er!]f;]h - Thir: Dich chiét EtOH 60 % - Thir: Dich chiét EtOH 60 %

- Chuan: Acid chlorogenic, cynarosid - Chuan: Acid chlorogenic, cynarosid

- Dung moi: EA - nudc - AF khan - AA khan | - Dung méi: EA - nuéc - AF khan - AA khan

(100:27:11:11) (100:27:11:11)

Potro | <20% <30 %
Pyam | <12% <6%

HPLC: HPLC:
pinh - Thur: Chiét véi MeOH, 70 °C, 1h - Thir: Hoa tan cao véi MeOH 70 %
lwgng | - Chuan: Acid chlorogenic (AC) - Chuan: Acid chlorogenic (AC)

- Ham lugng AC: > 0,8 % - Ham lugng AC: > 0,6 %

Nhan xét: Cac chi tiéu acid chlorogenic - mét thanh phan chinh trong 14 va cao
Actisd ca vé mat dinh tinh va dinh lwong 13 hoan toan phu hop. Ngoai ra, dinh luong
acid chlorogenic biang HPLC 1a phuong phap hién dai c6 do tin cay cao, cho két qua
ham luong kha chinh xac. Tuy nhién, dugc dién Chau Au khdng yéu cau kiém nghiém
cynarin - mot thanh phan dic trung, quan trong va c¢d nhiéu tac dung sinh hoc nhu tac
dung chdng oxy hda, loi mat, ha lipid va bao vé gan tét hon so véi acid chlorogenic

da duoc ching minh 685389,
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1.4.2. C4c phwong phap phan tich déng thoi nhiéu polyphenol trong ALE
Hausler M. va cong su (2002) d3 dinh lwong tong cac mono-CQA; tong di-CQA
va tong flavonoid trong cao Actisd bang phuong phap HPLC-DAD-MS , trinh ty rira
giai cua cac polyphenol trong la Actisd da dugc xac dinh (Hinh 1.7.). Pay la cong
trinh nghién cau dau tién sir dung ki thuat phan tich hién dai dé phan tich céc
polyphenol trong Actisd. Nghién ctru nay da phan tach dugc 10 polyphenol nhung
chua tach dugc hai ddng phan 1,5- va 3,5-diCQA. Wang M. va cong sy (2003) ciing
d3 xay dung quy trinh dinh lwong 7 polyphenol trong 14 Actisd bing phwong phap
HPLC-DAD-MS véi thoi gian phan tich ngan (25 phat) 8. Tuy nhién, nghién ctu
nay chua dinh lugng dugc cac dong phan 3-CQA, 4-CQA, 3,5-diCQA va 1,5-diCQA.
Schitz K. va cong su (2004, 2006) da dinh luong 19 polyphenol trong hoa Actisé
bang HPLC-EI/MS? véi thoi gian phan tich twong d6i dai (90 phat) 7. Céc cong trinh
nghién ciiu vé phan tich dinh tinh, dinh luong dong thoi cac polyphenol trong la
Actisd bang cac ki thuat sic ky long hién dai duoc tom tit & Bang 1.8. Trong do,
nghién ctru cua Schiitz K. "3, Negro D. * va Pinelli P. **! dinh lugng 14 - 19
polyphenol nhung chi sir dung 5 - 6 chat chuan, ham luong ciia cac polyphenol riéng
biét nay trong mau thir duoc tinh dua vao duong tuyén tinh cua cac chat chuan co
phd UV tuong dong. Cu thé, cac dan xuat mono-CQA; di-CQA; dan xuat luteolin,
apigenin va naringenin thuong duoc tinh ham luong theo chuan twong tng lan luot
la acid chlorogenic; cynarin; cynarosid; apigenin-7-O-rutinosid va narirutin 753141,
T6m lai, cac cong b vé phuong phap dinh lugng dong thai nhiéu polyphenol
trong Actisd tir nam 2002 - 2021 phan 16n déu ap dung k¥ thuat HPLC véi dau do
UV két hop véi khéi phd. Tuy nhién, quy trinh chuan bi mau (14 kho va cao Actisd)
chua duoc khao sat ddy du cac diéu kién nhu nhiét do, thoi gian va thé tich dung mai.

mAU

700 3 A Ghi chu:
1: 1-CQA, 2: 4-CQA, 3: AC,
4:3-CQA, 5: CY, 6: CR,
7: SCO, 8: 3,4-diCQA,
4 9: 1,5-diCQA va 3,5-diCQA
10: 4,5-diCQA

600
500
400
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200 2 o
6 7
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: ALA,_M \J\L___.ﬁ_
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Hinh 1.7. Sic ky dd phan tich cac hep chat polyphenol trong cao Actisd
“Nguon: Hausler M. et. al., 2002 %
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Bang 1.8. Tom tit cac cong trinh nghién ciru phan tich cac polyphenol trong Actisd biang sic ky 16ng hi¢u ning cao

STT | Nim Déi twgng phén tich dinh lugng Thiét bi Chuén bi miu Chuwong trinh dung méi aTL
. R HPLC-DAD-MS Thik: 80 mg cao kho Actisd + 2 ml MeOH 15 %, siéu A: TFA 0,03 %; B: ACN.
1 | 2002 ;gcgnrgiczjn&%@g‘ég:;ﬁ?g ,\ﬁ:tisé Phenomenex Luna Cis am 5 phut. Gradient: 10 % B — 36 % B (0,2 38
g (250x2 mm; 5 pum) Chuén: AC; CY:; luteolin ml/phat).
e Khao sat dung méi chiét tét nhat 13 EtOH 60 % A: HsPO,4 0,2 %; B: ACN.
7 polyphenol (1-CQA; AC; CY; HPLC-PDA-MS Thir: Can 500 mg I4/1 g hoa (Binh dinh mic) + 70 ml | Gradient: 6 % B, 6-30 % B (20°), | gg
2 2003 | narirutin; CR; SCO; apigenin-7 Phenomenex ODS3 Cis A s . , ,
rutinosid) trong 1& va hoa Actisd (150x3,2 mm; 5 pm) MeOH 60 %, sieu am 25 philt 30 % B (5°) (1,2 ml/phut)
g ' o H Chuan: 7 polyphenol
3 2004 | 19 polyphenol trong hoa Actisd T’hl”r: Hoa, 4 g hoa kho + MeOH 60 %, khu‘e‘iy 1gio,cd | A: AA0,2%;B: AAO5% - ACN 7
HPLC-PDA-MS" can, hoa lai trong nudc, dicu chinh pH7, dien BDM 25 (50:50). Gradient: 10-18 % B
19 polvohenol trona ché& phim tir hoa Phenomenex Cis ml. Tinh ché qua SPE. Ché pham: 1,5 g vién nén/0,7 g (20%), 18-24 % B (10°), 24-30 % B
4 | 2006 ActF:séyp g che pham tir (150x3,0 mm; 4 um) vién nang/4,2 g vién sui bot + 100 ml MeOH 60 %, 1gio. | (15°), 100 % B (8°), 100-10% (2°) | 53
) Chuan: CF; AC; CY; CR; narirutin; isorhoifolin. (0,4 ml/phat).
14 polyphenol (mono-CQA, di-CQA, HPLC-DAD-MS Thik: 2 g 1a khd + (3 x 50 ml) EtQH 70 %, pH 3,2; loai | A: FA (pH =3); B: ACN.
5 | 2007 | flavonoid, succinyl di-CQA) trong l4 | Phenomenex Luna Cs tap v6i n-hexan (4 x 20 ml), chuyén BDM 25 ml. Gradient: 0-20 % B (5°),20-30% | 141
cia loai Cardoon. (150x4,6 mm; 5 pum) Chuan: AC; CY; CR; SCO; isorhoifolin (13”), 30-100 % (12”) (0,6 ml/phat).
Thir: 0,5 g duoc liéu, chiét vai 5 1an thé tich aceton-
DAR. " o1 (7015 0. R A: TFA 0,01 %; B: ACN-0,01 %
14 polyphenol trong 14 va hoa Actiso | 1P LC-DAD-MS/MS ethanol-methanol (70:15:15) 1 gio (4°C); Baduoc | TrA Gradient: 10% B (0),50% | 3g
6 2012 \ 2 . Phenomenex Luna Cis chiét thém vai 5 lan thé tich EtOAc trong 1 gio (4 °C); , ,
cua 6 kiéu gen khéac nhau . PO s B (30”), 100 % B (35%) (1,0
(150%4,6 mm; 5 um) ¢d can dich chict va hoa lai trong MeOH. mi/pht)
Chuan: CF; AC; CY; 1,5-diCQA,; CR; isorhoifolin phub).
. P S A: H3POq; B: H3PO40,5% - ACN.
~ 7 . 0, ) '
7| 9oq7 | 6 dinxuit CQA (mono va di-CQA) HPLC-DAD (T;?]‘Ja :}92_”8%%0452%%? A"g?”é;_éSS"_“(:i'\C/'écA’H 47g_ % | Gradient: 8 % B (1), 8-25 % B 8
trong ché pham vién nén va vién nang Cis (250%4,6 mm; 5 pm) diCQA' ’ T T T (20°), 25 % B (7°), 25-100 % B (2°),
100-8 % B (5”) (1,2 ml/phat).
; , A IO R Thir: 25 mg cao ALE + 0,5 ml (MeOH 80 %, FA 0,1 %), | A: FA 0,1 %; B: ACN. Gradient: 5
Anh huong cua viéc che bién den ham | HPLC-MS-MS A A A . P Al o ) o > N
8 2021 | Tuong cua 31 polyphenol trong hoa Cortecs Cus 3 lan, siéu &m 90 phat, ly tdm, can chiét lai véi dung moi | % B (1,2°), 11,4 % B (7,6°), 11 % B | 142

Actiso.

(75%3 mm; 2,7 um)

nhu trén, siéu am 25 phut, ly tam.
Chuan: 16 polyphenol

(1,2%), 28 % B (20”), 100 % B (2°)
(0,35 ml/phdt).

aTL: Tai liéu; ACN: Acetonitril; AA: Acid acetic; TFA: Acid trifluoroacetic;

FA: Acid formic; BDM (binh dinh muc); isorhoifolin (apigenin-7-O-rutinosid)

CF (acid caffeic); AC (acid chlorogenic); CQA (caffeoylquinic acid); CY (cynarin); CR (cynarosid); SCO (scolymosid).
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1.4.3. Pic tinh phé khéi caa cac hep chat polyphenol trong Actisd

Nhitng nghién ctu gan day di tng dung k§ thuat LC-MS/MS trong viéc dinh

tinh va dinh lwong céc thanh phan hop chat phenol trong Actisd dya vao su khac nhau

vé s6 khdi hay phan manh cia chung. Cac dic tinh vé ion, phdé UV cua cac dan xuat

acid caffeoylquinic va cac flavonoid duoc trinh bay ¢ Bang 1.9 7.

Bang 1.9. Pic tinh vé ion va phé UV cia cac CQA va flavonoid trong Actisd

M1 . _)-M Q"
STT | Tén hop chit (Amax M) ['(\21 /Z')] :ZL(C%ES?V( (ﬂ) pl)\i/::schinh)
1. 1-CQA 233, 305sh, 328 353 MS? [353]: 191(100), 197(5),
MS? [353—191]: 127(100), 172(79), 85(79), 93(56)
2. 3-CQA 241, 303sh, 325 353 MS? [353]: 191(100), 179(49), 135(13), 173(3)
MS2 [353—191]: 127(100), 172(83), 85(74), 93(68)
3. 5-CQA 241, 305sh, 326 353 MS? [353]: 191(100), 179(3)
(acid chlorogenic) MS2 [353—191]: 127(100), 85(96), 173(85), 93(72)
4. 4-CQA 236, 303sh, 326 353 MS? [353]: 173(100), 179(53), 191(16), 135(12)
MS2 [353—173]: 93(100), 111(80)
5. Acid caffeic 237, 302sh, 323 179 MS? [178]: 135(100)
6. 1,3-diCQA (cynarin) 242, 307sh, 322 515 MS? [515]: 353(100), 179 (35), 335 (34), 191 (20)
MS2 [515—353]: 191(100), 179(45), 135(11), 173(2)
7. Cynarosid 254, 266sh, 347 461 MS? [461]: 285(100), 357(5), 327(4), 381(2), 355(2)
8 Acid dicaffeoylquinic | 246, 303sh, 327 515 MS? [515]: 353 (100), 203 (61), 299 (37), 255 (28)
MS2 [515—353]: 173(100), 179(50), 191(24), 135(6)
9. 3,4-diCQA 243, 303sh, 325 515 MS? [515]: 353(100), 173(23), 179 (14), 335(11)
MS2 [515—353]: 173(100), 179(68), 191(46)
MS* [515—353—173]: 173(100), 93(23), 111(17)
10. | 3,5-diCQA 243, 303sh, 327 515 MS? [515]: 353(100), 191(12), 179(5)
MS2 [515—353]: 191(100), 179(47), 353(12)
MS* [515—353—191]: 191(100), 173(43), 127(26)
11. | 1,5-di-CQA 243, 303sh, 329 515 MS? [515]: 353(100), 191(34), 335(5)
MS2 [515—353]: 191(100), 179(8)
MS* [515—353—191]: 191(100), 127(31), 173(25)
12. | Apigenin 7-glucuronid | 231, 267, 338 445 MS? [445]: 269(100), 175(20)
MS? [445—269]: 269(100), 175(29)
13. | 4,5-diCQA 243, 303sh, 327 515 MS? [515]: 353(100), 173(21), 203(13), 179(10)
MS3 [515—353]: 173(100), 179(57), 191(28), 135(8)
MS# [515—353—173]: 173(100), 111(21), 93(19), 71(7)
14. | Scolymosid 255, 266sh, 348 593 MS? [593]: 285(100), 593(6), 251(76), 281(100)
15. | Luteolin 7-glucosid 253, 266sh, 347 447 MS? [447]: 285(100), 447(4), 327(3)
MS? [447—285]: 243(100)
16. | Apigenin 7-rutinosid 229, 266, 339 577 MS? [577]: 269(100)
17. | Apigenin 7-glucosid 229, 266, 339 431 MS? [431]: 269(100), 431(8), 311(4)
sh (vai) MS?: MS/MS; MS3: MS/MS-MS “Nguon: Schiitz K. et. al., 2004”7
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1.4.4. Ham lwong céc polyphenol trong Actisd

Ham Iwong cac polyphenol trong 1& Actisd: Vé thanh phan acid caffeoylquinic,
cac acid mono-CQA c6 ham lugng cao nhat (0,48 - 4,24 %); ké dén 1a acid di-CQA
(0,03 - 0,45 %); va flavonoid (0,06 - 0,52 %) **3. Trong d6, acid chlorogenic c6 ham
luong cao nhat (0,35 - 18,34 mg/g); ké dén la cynarosid (0,04 - 10,65 mg/g); cynarin
rat thap hoic khong phat hién dugc (0,00 - 1,02 mg/g) 3353, Nghién ciru ciia Negro va
cong su (2012) ciing xac dinh acid chlorogenic va 1,5-diCQA 1a 2 thanh phan chinh
trong 14 Actisd nhung 1,5-diCQA cao hon acid chlorogenic trong ca 6 giéng Actisd
c6 thé 1a do dung mai chiét xuat khac nhau 38. V& thanh phan flavonoid, céc dan xuat
luteolin 12 nhiéu nhat, dic biét 1a luteolin-7-glucosid (cynarosid) c6 nhiéu trong 14
cua tat ca cac giong Actisd. Cac dan xuat apigenin rat thap ¢ hau hét cac giong. Ham
luong flavonoid cao hon khi cay ¢ thoi ky sinh dudng. Tuy nhién, ham luong caa
chaing con phu thudc vao gidng cay Actisd 3% (Bang 1.10, Muc 1.4.5).

Ham lwong polyphenol trong cac ché pham: Mot sé ché pham Actiso ciing da
duoc danh gia vé ham lugng cac polyphenol chinh 3, Tuong tu trong 14 Actiso, cac
acid mono-CQA 1a hop chét chinh trong tat ca cAc mAu phan tich, dic biét ham luong
cua ching trong c4c thuc pham chire niang hoi cao hon so véi cac dugc pham. Trong
d6, acid chlorogenic chiém chi yéu, ké dén 1a 3-CQA va 4-CQA, khdng phat hién
dugc 1-CQA. Khac véi trong 14 Actisd, cynarin dugc tim thay trong ché pham véi ti
1& cao hon céc diCQA khac. Diéu nay duoc cho Ia cynarin 1a mot chat duoc tao ra
boi su isomer hda acid 1,5-diCQA trong qua trinh chiét xuat voi nuéc. Do vay, ¢o
thé thay rang ham lugng acid 1,5-diCQA cao hon trong 14 Actisd nhung lai thap hon
dang ké & mot sb ché pham, va cynarin thi nguoc lai 7. Nhin chung, qua mét sé nghién
ctru khac déu cho thay ham lugng céc polyphenol ciia cac ché pham rat khac nhau 13
do quy trinh chiét xuat caa mdi ché pham khac nhau 878,

1.4.5. C4c yéu té anh hwéng dén ham lwong polyphenol
a. Mat @ tréng va sb 1an thu hoach
Thir nghiém tai Gross-Gerau trong 3 nim 2006 - 2008 cho thay chiéu cao va

ham luong polyphenol trong cdy giam dan khi ting mat do trong va sé lan thu hai.
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Mat d6 4 cdy/m2véi 3 1an thu hai trong ndm cho ham lugng polyphenol cao nhat, con
16 cay/m? v&i 6 1an thu hoach thi cho ham lugng cac chat nay thip nhat. Nguoc lai,

mat do trong va sb 1an thu hoach khong anh hudng dén ham lwong flavonoid 144,

b. Bo phan dung khac nhau caa Actisd
Ham luong CQA trong 14 1a cao nhat, trong khi hoa va hat thap hon trong 14 tir
3,5 dén 4,6 lan. Nguoc lai, ham luong flavonoid & 14 va hat cao hon & hoa . Ngoai

ra, 14 bac trong c6 ham luong cac CQA cao hon so vdi 14 bac ngoai 14°.

C. Qua trinh sinh trwéng cia la
Ham luong acid chlorogenic giam dan trong thoi ky sinh truong cua 14. Nguoc lai

ham lugng scolymosid, cynarosid, cynarin lai ting dan (xem Hinh 1.8) 46,

% H Acid chlorogenic

100 %
90 - H Scolymosid
80 I
70 - E i Cynarosid
60 A
50 A
40 A
30 A
20 A
10 A

0 T T T 1
L& non L& dang phat L& trwdng thanh L4 gia
trién
Gian doan sinh trwdng cha 13 Actisd

B Cynarin

Ti I8 % hoat chat

Hinh 1.8. Ham lwgng céac orthodiphenolic qua cac thoi ky sinh trwéng cia la

d. Anh hwéng thoi gian thu hai 1a Actisd

Nghién ctru cua llde Ricci va cong su (2013) da cho thay thoi gian thu hai anh
hudng dén chat lugng ciia Actisd. Thoi gian thu héi tét nhat vao khoang nhitng thang
lanh nhat trong ndm. Cu thé 12 ham lugng va hoat dong chéng oxy hoa cua cac hop
chat phenolic ting tir thang 12 dén thang 2 cia nam 4.
g. Anh hwéng caa gidng cay trong

Ham luong cua céc polyphenol trong Actisd con phu thudc vao gidng va BPD
cua cdy. Két qua phan tich ham lugng cac dan xuét acid caffeoylquinic va flavonoid

trong 14 va hoa cua 3 giéng Actisd 38 dugc trinh bay ¢ Bang 1.10.
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Bang 1.10. Ham lwong polyphenol (%, dwoc liéu kho) trong 14 Actisd lién quan dén BPD va giéng cay

Gibng B) phan caﬁgg;ollqll;inic chloa:'((:)igenic scolymosid  cynarosid  narirutin amgzrz:(;;; cynarin Tong
Imperial Star Laab 0,125 4,713 0,420 0,252 0 0 1,617 7,127
Violet La&b 0,310 1,519 0,339 0,197 0 0 1,689 4,054
Violet L4 ac 0,740 1,429 0,345 0,186 0 0 1,471 4,170
Green Globe LaaP 0,149 4,158 0,213 0,314 0 0 1,619 6,455
Green Globe L&ac 0,064 4,654 0,275 0,114 0 0 0,924 6,031
Imperial Star Hoa non P 0,092 0,540 0,015 0,045 0,150 0,042 0,918 1,802
Imperial Star Hoa non b 0,028 0,210 0,011 0,050 0,109 0,067 0,792 1,268
Violet Hoa non b4 0,034 0,371 0,017 0,047 0,243 0,050 0,585 1,347
Green Globe Hoa non &P 0,070 0,459 0,011 0,035 0,085 0,032 0,748 1,440
Green Globe Hoa non P4 0,039 0,276 0,022 0,061 0,108 0,063 0,847 1,416
Imperial Star Hoa truéng thanh 2P 0,045 0,229 0,023 0,025 0,146 0,054 0,424 0,945
Imperial Star Hoa trudng thanh 9 0,012 0,114 0,047 0,025 0,220 0,120 0,242 0,780
Green Globe Hoa truéng thanh P 0,020 0,186 0,025 0,024 0,182 0,050 0,309 0,795
Green Globe Hoa truéng thanh ¢ 0,018 0,102 0,040 0,026 0,182 0,076 0,242 0,687

aThu hoach ngay 3/10/2001; sy & 70 °C; ¢ déng khé; ¢ thu hoach ngay 5/9/2001

Chuan bi mau thi: 0,5 g 14 hodc 1 g hoa khé dwoc chiét xuat vai 70 ml methanol 60 %, siéu &m 25 phdt, 1am ngugi va loc, bé sung BBM 100 ml.

“Nguon: Wang M. et. al., 2003~ 8
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% Anh hwéng cia viéc ché bién dén ham leng cdc acid phenol trong Actisd

Mot s6 nghién ctu cho thay ham luong céc polyphenol va hoat tinh chéng oxy
hoa ctia hoa dau Actisd ting cao sau ché bién. Nghién ctru cua Ferracane R. va cong
sir (2008) 51148 y3 Lutz M. (2011) 52 déu cho thy sy thay doi ham lugng polyphenol
trong hoa dau Actisd khi ché bién bang 3 phuong phap khéac nhau (dun séi, hip va
chién). Ca 3 phuong phap st dung nhiét do déu lam tang ham lugng CQA toan phan
s0 V6i Actisd chua ché bién lan luot 1a 66, 94 va 71 %. Ca 5-CQA va 1,5-diCQA
cling ting sau khi hdp hodc chién. Ngoai ra, nghién ctiu ciing cho thay rd cé sy dong
phan héa va thity phan dan dén su phan phéi lai ndng do cac acid phenolic, dién hinh
la 3,5-diCQA va 4,5-diCQA c6 ham lugng rat thap trong Actisd luc chua ché bién va
tang cao sau ché bién. Tuy nhién, nghién ciru ciia Fernandez M. D. va cong sy (2021)
142 cho thay ham lwong polyphenol toan phan va téng di-CQA cua hoa Actisd giam sau ché
bién (xem Bang 1.11) nhung ciing cho thay c0 sy sap xép lai ham luong giita cac dong phan
ctia mono-CQA va di-CQA, két qua ciing cho thay sy ting dang ké mot s6 dan xuat di-CQA
gom 1,3-diCQA; 1,4-diCQA; 3,4-diCQA; 4,5-diCQA va giam dang ké ham lugng cua 5-
COA; 1,5-diCQA va 3,5-diCQA).

Bang 1.11. Ham lwong polyphenol (mg/g, khd) trong hoa dau Actisd truéc va sau ché bién

STT Hop chit Chuachébién® ., gzgr?éef Chign ¢
1 1-CQA 0,652 +0,02 2 0,603 +0,0192 0,339+0,022 0,302 + 0,011 2
2  3-CQA 0,186 + 0,007 ° 0,183+0,047°  0,284+0,012% 0,254 +0,004 2
3  4-CQA 0,053 +0,004 2 2,821+0,062° 0,817 +0,022°2 0,747 + 0,407 2
4 5-CQA 38,653+1,823° 23083+1,201° 15419+0588% 15127 +1,7712
5  1,3-diCQA (cynarin) 0,104 + 0,001 2 1,628+0,026°  0,262+0,013% 0,208 +0,002 2
6  1,4-diCQA 0,093 + 0,003 2 0,729 +0,008% 0,362 +0,0082 0,317 + 0,001 2
7 34-diCQA 0,141+0,008%  1,308+0014° 0555+001%®  0556+0,01%
8  15-diCQA 12,583+0,787°  11450+0,725° 9,111 + 0,263 2 8,401 +0,717 2
9  35-diCQA 14,745+0,949¢  4,892+0276%  4,981+0,333% 6,399 +0,197°

10 4,5-diCQA

11 Scolymosid
12 Cynarosid
13 Luteolin-7 glucuronid

14  Polyphenol toan phan

0,149 + 0,009 2

0,283+0,0132
0,305+0,0102
0,132 + 0,004 2
69,979 + 2,718 ¢

2,572 +0,004 ©

0,135 + 0,004 2
0,167 + 0,003 2
0,084 + 0,003 2
52,582 + 2,203 b

1,280 + 0,024 °

0,214 +0,010%
0,274 +0,0112
0,109 + 0,002 @

35,653 £0,9192

1,327 +0,022°

0,281 +0,009 @
0,267 +0,0102
0,094 + 0,003 2
34,683 £2,7712

1. 25 mg Actisd nroi déng khé, thém 0,5 ml methanol - acid formic 0,1 % (8 : 2, v/v), siéu am 90 phiit.
2: 225 g ActisO tuoi, thém 2 lit nuéc $6i (100 °C), dun 15 phiit.
3. 225 g Actiso twoi, nuwéng 180 °C, 10 phat.
4. 225 g Actis6 twoi thém 20 lit dau Oliu tinh luyén ¢ 170 °C, 7 phit.

a.b.c.ab: cac gid trj ¢6 ki ti theo sau khac nhau 12 khac biét ¢6 ¥ nghia théng ké (p < 0,05).
“Nguon: Fernandez M. D. et. al., 2021~ 142
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1.5. Quy trinh chiét xuét polyphenol tir 1a Actisd

Eich va cong su (2004) di ding ky sang ché (US 2004/0234674 Al) 1*° vé phurong

phap chiét xuat lam giau cac thanh phan CQA va flavonoid tir 14 Actisd (twoi hodc

kho). Két qua ctia sang ché da dé xuat cac quy trinh (QT) chiét xuit nhu sau:

Quy trinh 1 (QT1): 300 g 14 Actisd dugc ngam vai 4,5 lit nude ¢ 80-90 °C (2 1an
trong 5 va 3 gid). Dich chiét cua 2 1an ngdm chira khoang 124 g cin khé, gop dich
chiét va 1am bay hoi dén thé tich 2,5 lit.

Quy trinh 2 (QT2): 300 g 1a Actisé dugc ngam kiét 5 gio & 55-60 °C vai 5 lit
MeOH-nuéc (80:20), dich chiét chira 108 g chat khé, bdc hoi dich chiét con 1/3
thé tich va pha lodng véi nudc, sau d6 rira 3 1an véi 500 ml dichloromethan, loai
bo dich chiét dung méi hitu co. Phan dich chiét nuéc con lai chira 86 g cin khd.
Quy trinh 3 (QT3): Phan dich chiét nudc thu duoc & QT1 hoic QT2 duoc bdc
hoi dung méi dén khoang 1/3 thé tich va duoc chiét 5 1an vai 500 ml ethyl acetat/2-
butanol (60:40), c¢d thu hdi dung méi trong chan khdng & 40 °C, phan can sau do
duoc sdy khd trong chan khdng ¢ 60 °C thu duoc 16 g cao chiét khd (phan doan
A). Phan dich chiét nuéc con lai ciing duoc bdc hoi va sdy kho nhu trén thu duoc
61 g cao chiét kho (phan doan B).

Ké&t qua phan tich ham lwong cta cac mono-CQA, di-CQA va flavonoid trong cac

cao chiét tir c4c quy trinh chiét 1-3 dugc trinh bay ¢ Bang 1.12.

Bang 1.12. Ham lwgng polyphenol trong cac cao chiét thu dwgc tir cac quy trinh chiét

Phuong phap Cao chiét Téng Mono- Di-CQA | Flavonoid
chiét xujt CQA (%) | COA (%) (%) (%)
L Cao toan phén 9,74 5,39 4,35 2,20
Qui t;'zg(QT) Phindoan A | 2599 4,41 21,58 13,29
Phan doan B 6,32 4,83 1,49 0,76
R Cao toan phén 18,84 8,32 10,52 2,79
Qui t;'E'rhS(QT) Phandoan A | 47,62 6,38 41,24 10,9
Phan doan B 10,38 8,12 2,26 1,41

Cao chiét phan doan A va B c6 tac dung duoc ly rat khac nhau. Cao chiét phan

doan A c6 tac dung tc ché sinh tong hop cholesterol va chéng oxy hda manh hon

dang ké so véi cao chiét toan phan. Tuy nhién, cao chiét phan doan A khong co tac

dung hoic tac dung kém déi véi chiing kho tiéu. Nguoc lai, cao chiét phan doan B

c6 hoat tinh trén ching kho tiéu cao hon cao chiét toan phan nhung c6 hoat tinh chng

oxy hoa thap hon va khong c6 tac dung we ché su sinh tong hop cholesterol.



35

1.6. Téng quan vé dang bao ché

Hién nay, viéc phat trién thudc co ngudn géc tu nhién dugc cac nha nghién cau
trén thé gisi va trong nudc quan tam. Voi quan diém dong tay y két hop, phat trién y
hoc ¢6 truyén trén co s& ung dung y hoc hién dai, dang thuéc duoc lidu ra doi véi
thanh phan 1a c4c cao chiét chuan héa, dinh chuan tir duoc liéu dudi dang bao ché
hién dai nhu vién nén, vién nang, thudc tiém,...gop phan hd tro diéu tri va diéu trj
hiéu qua cac bénh tat dic biét 1a cac bénh man tinh. Viéc ang dung cac dang bao ché
hién dai nhu vién bao phim, bao duong, vién sui, vién nang, dang bot, hdn dich, sird,
V.v...cho thudc dugc liéu nham ting cudng do hoa tan, hap thu, sinh kha dung, hoat
tinh dugc ly, tinh 6n dinh, giam doc tinh va ting kha ning tuan thu gop phan nang
cao chat luong thudc va hiéu qua tri liéu 150

Cao khd Actisd 1a mot trong sb cac cao chiét tir duoc liéu da duoc chuan hoa va

trng dung 1am thudc duoc liéu vai nhiéu dang bao ché khac nhau dung tri liéu cac
bénh lién quan vé gan mat. Tir ché pham dau tién Chophytol (Rosa — Phéap) nhap vao
Viét Nam, dén nay Viét Nam c6 khong dudi 20 loai san pham chu yéu 1a vién nén
chira cao chiét tir 14 Actisd (Bang 1.13). Tuy nhién, ngoai trir cac doanh nghiép uy tin,
phan 16n cac co s¢ san xuat khong dua kém chi tiéu co sé; hodc co nhung céc chi tiéu
don gian, thiéu tinh khoa hoc cua cao chiét Actisé gay kho khin trong danh gia chat
lugng cua cac thanh pham.

Bang 1.13. Mgt s6 ché pham tir cao chiét 14 Actisd trén thi truwong Viét Nam

Stt  San phim Dang bao ché Noi san xuit Sttt San phim Dang bao ché Noi san xuit
. Vién bao duong, Chobil, Vién bao phim DHG
1 Boganic Vién bao phim Traphaco 9 Choliver Vién bao duong Pharma
2 Actisdplus  Viénsui, dngudng  Truong Tho 10  Sagophytol Cao dic Sapharco
. L. R O X
3  C-Barcool Vien Su," ADC Pharma 11 Betas!ph_on, ng uonkg, Nadyphar
Nang cting centhionin Nang mém
4 Altamin Nang mém Bidiphar 12 Actisd PV Nang mém PV Pharma
D-A-R Vién bao phim Domesco 13 B-A-R Vién bao duong Pharmedic
. , Duoc phém - Vién hoan.
6  Hephytol Vién bao duong rung wong 25 14 Actiso Ong uéng. Ladophar
A . Rosa Phyto Actisb Fito Nang cting \
7  Chophytol Vién bao duong Pharma (Phép) 15 Actish Vien sai Truong Anh
8  HD Actis6 Nang mém HD Pharma 16  Chophytin Vién bao duong PP Pharco

Vién nén 1a mét trong nhitng dang bao ché duong udng thuan tién va duoc ua

chudng nhat vi c6 nhiéu wu diém nhu d& sir dung, bénh nhan tuan tha cao, dé& van
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chuyén, bao quan va hiéu qua tét vé chi phi. Vién nén thudng dugc bao mét 16p mang
mong polymer (bao phim) chiém 3 - 4 % khéi luong vién nham tao cam quan dep,
che ddu mui vi, giap dugc chat va san pham 6n dinh, chéng lai nhimg diéu kién bat
loi nhu d6 4m, 4nh sang, oxy hoa khéng khi,...trong qua trinh luu théng, phan phdi
151 Bén canh d6 viéc bao phim c6 thé kiém soat su giai phong hoat chat dén dung vi
tri, ty 1¢ va thoi gian theo thiét ké 5,

Viéc bao phim cho vién nén dugc tién hanh trén thiét bi bao phim ph hop (noi
bao duc 18) véi thanh phan dich bao phim gém polymer tao mang phim, chat hda déo,
chat tao do duc (titan dioxid), chat mau, chat chéng dinh (talc, aerosol) va dung mai.
Ngoai ra con c6 mot sb chét phu gia khac nhu tinh bot, natrilauryl sulphat, ...):

- Polymer tao mang phim giup tao mang moéng, lién tuc bao quanh vién. Polymer
phai twong thich vai thanh phan cua vién, c6 d6 nhét phi hop, hoa tan hoac phan tan
dugc trong dung moi bao phim thuong la nudc, ethanol, isopropanol, aceton,
dichloromethan. Céc polymer thudng dung la cac dan chat cellulose: Hydroxypropyl
methyl cellulose (HPMC) duing chong am; cellulose acetat phthalat, hydroxylpropyl
methyl cellulose phthalat bao tan trong rudt; nhém polyvinyl alcohol (PVA) dung
chéng am; nhdm dan chat acrylat (cac Eudragit) nhu Eudragit E chéng am, Eudragit
RS/RL 100 bao phéng thich kéo dai. 15153

- CAc chat hda déo gilp ha nhiét do hda kinh, 1am cho mang phim bén chic,
khong bi don, nat gdy, bam chit vao bé mat vién nhan. Céac chat hda déo thuong
dung: Alcol da chuc (polyethylen glycol, propylen glycol,...); cac ester (glycerin
triacetat, triethyl citrat, ...); Cac glycerid (monoglycerid acetyl hoa,...); Cac dau béo
(dau thau dau, dau khoang). 151153

Muc dich cta viéc bao vién nham bao vé duoc chit, che ddu mui vi kho chiu,
gitip d& udng, phan biét san pham chdng gia mao, ting d6 bén co hoc, tranh nhiém
chéo trong san xuat, cach 1y cac chat twong ky, cai thién sinh kha dung (vién bao tan
trong rudt, vién phong thich kéo dai, cai thién phong thich hoat chit nhanh hay chim,
tao liéu khoi dau,...). Tuy nhién trong 3 phwong phap bao vién nén pho bién hién nay
1a bao dudng, bao dap, bao phim thi bao phim cho phép dat hau hét cac muc dich trén

va 1a phuong phap dugc 4p dung pho bién nhat hi¢n nay. 1511
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Chuwong 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twgng nghién ciru

La Actisd (gidng xanh) 1a nguyén liéu chinh dung trong nghién ctu chiét xuat,
phan l4p, xay dung quy trinh dinh lrgng va nghién ciru san xuit cao chuin hoa. Viéc
dinh danh va giam dinh tén khoa hoc dugc thyuc hién boi TS. VO Van Chi.

Cac bo phan dung khac (hoa, than, r&, gan 18) cua ca 2 gidng Actisd (gidng xanh
va gidng tim) duoc dung dé nghién ctu so sanh vé thanh phan héa hoc va tac dung
sinh hoc.

Céc mau duoc luu tai bo mon Duoc lidu, khoa Duge, PH Y Dugc TPHCM.

2.2. C& miu cia nghién ciu

Céc nguyén liéu duoc thu hai vao cac thoi diém khéac nhau, phuc vu cho tirng muc

dich nghién ciru, chi tiét xem & Bang 2.1.

Bang 2.1. Cac nguyén liéu dung trong nghién cau

Thai gian

thu mau Ghi chu

Nguyén li¢u

1. Chiét xuat — phan lap

200 kg la Actiso tuoi (giéng xanh), thu héi tai phuong 5 |  10/2014 | Pat tiéu chudn DDVN V
- Lam bong, Tp. Da Lat.

2. Kiém nghiém

2.1. Xay dung quy trinh dinh lwong la Actiso:

2,0 kg 14 Actisd tuoi (giong xanh) thu hai tai phuong 5
- Lam Dong, Tp. Da Lat. Mau sau khi xu 1y, phoi kho 3/2015
con 90 g phién I& khé.

2.2. Xay dun trinh dinh lwong cao Actiso: o ,
y Cung quty frinft dm feong Dat tiéu chuan co so

Cao kho Actisd phun suong (Ki hi¢u cao BV) dugc cung Tecs
cap boi cong ty BV Pharma (S 16 010114NC-1) 412014 | (TCCS)

2.3. Pdnh gid ham lwong hoat chdt tich liiy theo thoi Thu héi vao ngay 15 cua
gian thu hai: 6-12/2016 | mdi thang. Mau duogc

1,0 kg 14 Actist tuoi (giéng xanh) thu hai tai phuong 5 | 1.5/2017 | tron 1an sau khi lay tai 5
- Pa Lat. L4 gia & gbc, chiéu dai khoang 60 cm. vi tri tréng cach xa nhau.

2.4. So sanh ham lweng hogt chat theo giéng va BPD:

Ca cay Actisd tuoi cia 2 giong (“gidng xanh” - AX va

“giong tim” - AT). Ki hiéu c&c BPD cua 2 giong gom:

- L4 gidng xanh (X.L) va la gidng tim (T.L): Lagia ¢ | 3/2017 ) L
gdc, cach gdc cay 5 cm. Phuong phap chuan b

cao chiét 6 Muc 2.2.2.3

Xem hinh ¢ Phu luc 51

- Gan 14 (X.G va T.G): Gan giira va cudng la
- Than (X.T va T.T): Than gia ¢ géc (goi la than den)
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- Ré (X.R va T.R): Ré cay trusng thanh
- Hoa (X.H va T.H): Hoa gia chua né (toan b hoa dau)

2.5. Pinh lwong céc ché pham tra Actiso tdi lgc:
- 10 ché pham tra Actis6 tdi loc dwoc mua tai cac co s
ban Ié¢ 6 TP. HCM.

- L& nghién cau (gidng xanh), ki higu X.LNC

5/2017

11/2016

Xem thdng tin san pham
6 Phu luc 52

2.6. Pinh lwong cac ché pham tir cao Actisd:

- 8 ché pham nudc ngoai (Phép, My, Bic): N.CP1-8

- 8 ché pham mua tai Viét nam: Ki hiéu, V.CP9-16

- 3 ché pham nghién citu: Vién bao phim chira 200 mg
cao Actiso - la san pham cua dé tai, NC.CP17-19

2/2020

Xem thdng tin san pham
& Phu luc 53

3. Nghién ciru hoat tinh chéng oxy héa

- 9 chét tinh khiét: 4 mono-CQA (1-CQA; 3-CQA; 4-
CQA; AC); 3di-CQA (CY; 1,5-diCQA; 4,5-diCQA);
2 flavonoid (CR; SCO).

- 24 cao chiét tuong ty ¢ ndi dung 2.4

- 2 mau cao nghién cau (CNC): X.CNC va T.CNC

Phéan lap 6 Muc 3.1.1

4. Nghién ciu chiét xuat cao Actisd

La Actiso tuoi duoc thu hai ¢ phuong 5, 12 va Bao
Loc, Lam Dong, Tp. Pa Lat.

11/2015

5. Nghién citu bao ché

5.1. Chiét xudt cao chudn héa qui mé (500 kg 14/16):
L& Actisd cua 2 gidng thu héi tai phuong 5, Da Lat

12/2015

bat TCCS

5.2. Bao ché vién bao phim (15.000 vién/16):

Cao chuan hoa - San pham cua dé tai nghién ciu
Vién dbi chiéu - Ché pham chophytol (Rosa-Phap)
chtra 200 mg cao Actis6.

bat TCCS

2.2.2. Dung méi, hoa chat, thuéc thar
» Nghién ciu héa hec:

- Dung mdi ding trong chiét xuat va phan lap: Methanol, chloroform, ethyl acetat,

n-butanol, acid formic dat tiéu chuan tinh khiét phan tich.

- Dung méi dung cho phan tich HPLC/UPLC hoic HPLC ban diéu ché: Acetonitril
(Scharlau), acid formic (Merck), acid trifluoroacetic (Prolabo), nuéc cit 2 lan.

- Ban mong silica gel Fzs4 (day 0,25 mm, Merck) trang san

- Silica gel 60 (40 - 63 um, Merck); silica gel C1s (40 x 63 um); Sephadex LH-20.
- Thudc thir FeCls 5 %/EtOH, vanilin 1 %/acid sulfuric 10 % (VS).
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Chuéan so cap: Cynarin (96,0 %), acid chlorogenic (96,0 %) va cynarosid (96,0 %)
dugc mua tir cong ty Phytolab (Buc) (COA ¢ Phu luc 38, Phu luc 42, Phu luc 46).
» Thir tac dung sinh hgc:

Chat chuan: Silymarin (Sigma, s 16 31K1467), acid ascorbic (Sigma, s6 16 A92902)
Thi nghiém DPPH: Thubc thir DPPH (Sigma, sé 16 STBD1145V), methanol
(Labscan), DMSO (Merck).

Tha nghiém MDA: KCI 1,15 %; dém phosphat 50 mM, pH=7,4 (KH2POs,
K2HPO,); trichloroacetic (TCA) 10 %; acid thiobarbituric (TBA) 0,8 %.

DPong vat thi nghiém: Chuot nhat tring duc khoe manh, ching Swiss albino, trong
lugng 25 + 2 g, 5 - 6 tuan tudi, duoc cung cap bai Vién Vac xin va Sinh pham Y
té - TP. Nha Trang. Chuét duoc nudi 6n dinh bang thuc pham vién, rau xanh va
nuéc udng day du it nhat 1 tuan truéce khi thir nghiém. Chuét sinh 1y duoc mo lay
gan dung trong thtr nghiém MDA (malondialdehyd) (ex vivo).

> Nghién cizu bao ché vién nén bao phim Actiso:

Bang 2.2. Cac ta dwoc dung trong nghién citu bao ché

Stt T4 dwogc Tén thwong mai Xuét xir

1 Cao khd Actis6* Univerphytol Cao nghién cau

2 Microcrystallin cellulose MCC-102 Trung Québc

3 Silicon Dioxid Syloid® AL-1FP Grace - buc

4 Natri Croscarmellose Vivasol® GF JRS Pharma - An Bo
5 Magnesi carbonat Magnesium carbonate Scora-Phap

6  Glyceryl behenat Compritol 888 ATO Gattefossé - Phap

7 Magnesi stearat - Trung Québc

8  Vivacoat - JRS Pharma - buc

9  Mauniu Fiorio colori Y

*Cao nghién cuu chira 2,6 % cynarin va 2,3 % acid chlorogenic — Pat TCCS (Xem Muc 3.4)

2.3. Phwong tién nghién cau

Cac thiét bi dling trong chiét xudt - phan lgp: May c6 quay Biichi 20 lit - R220
va Biichi 1 Iit - 210S; bé siéu &m Sonorex RK - 1028H; bép cach thuy Memmert WB
-14; may dong kho (Martin Christ Alpha 1-4 LD); sac ky long ap suat trung binh -
MPLC (Biorad, diu do Quadtec UV- Vis); sic ky ban diéu ché &p suit cao -
semi.prep-HPLC (Shimadzu CBM-20A, dau do PDA); may do pho hong ngoai (IR)
(Nicolet iS500 NIR-FTIR); may do phd cong hudng tir hat nhan (NMR) (Bruker
Avance 500 MHz) cua Vién Han 1am khoa hoc Viét Nam - Ha Noi; may do khéi pho
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(MS) (Micromass micro™ API - Waters). Céac loai cot sac ky: Cot nhanh - VLC (7 x
40 cm), cot Sephadex LH-20 (2 x 60 cm), cot MPLC (2,5 x 50 cm), cot semi.prep-
HPLC Sunfire Cig (10 x 150 mm; 5 pm).
Céc thiét bj dng trong phan tich: Can phan tich 5 sb 1¢ CP-2250 (Sartorius);
sic ky 16ng hiéu ning cao - HPLC (dau do PDA 2996, Alliance 2695 XE - Waters);
sic ky long siéu hiéu nang - UPLC (dau do PDA, Acquity - Waters, M¥); may ly tam
lanh thuwong (CT15RE-Hitachi Koki); may xac dinh d6 4m bang hong ngoai MB-45
(Sartorius). Cac loai cot sic ky: Cot HPLC - Sunfire Cis (4,6 x 250 mm; 5 um);
ThermoFisher C1g (100 % 2,1 mm; 2,6 pum).
Céac thiét bi dung trong théz nghiém sinh hec: May do phd UV U-2010
(Shimadzu), méy do pH (HI210-Hana), may khudy gia nhiét (Arec-Velp), may nghién
dong thé (T25 Basic-1IKA), may doc ELISA (Multiskan Ascent, Thermo electro).
Céc thiét bj ding trong chiét xudt qui mé lén: May ria duoc liéu (Viét Nam),
NGi chiét xuat c6 ap luc 3.000 it (Viét Nam), thiét bi ¢6 quay tuan hoan ap suat giam,
cong suat 1.000 lit/gio (WJ1 L-Single-effect circulation concentrator, Trung Quéc),
May siy phun suong cong suat 50 lit/gio (Trung Quéc).
Céc thiét bi trong nghién cizu bao ché qui md Ién: Can phan tich 5 s6 1é
(Sartorius), may tron chit V 500 lit (VH500-Tianfeng, Trung Qudc), ti say
(Termarks), may dap vién 27 chay, 2 16p (Eco IV-Parle, An D), may bao phim tu
dong 150 lit (BG 150E, Trung Qudc), may dém vién va dong lo (KDV-5, Trung
Qudc), may do ty trong (Erweka), may do do chay (Erweka), can xac dinh d6 am
hong ngoai (Sartorius), may thir do cirng (Erweka), may thir d6 ra (Erweka), may thir
d6 mai mon (Erweka), may do pH (Oakton), may thir nghiém d6 hoa tan (Pharmatest).
2.4. Thoi gian va dia diém nghién ctu
- Khoa Dugc - Bai hoc Y Dugc TP. HCM: Cac bo mén (Duoc liéu, Dugc ly, Cong
nghiép duoc); Trung tim Pao tao va Nghién ctu phat trién thudc cd ngudn géc tu
nhién, duoc thuc hién tur 8/2015 — 7/2020.

- Vién Kiém nghiém thuéc TP. HCM: Khoa Thiét 1ap chat chuan va chat di chiéu,
thuc hién vao 7/2015 — 7/2016.

- Cong ty c6 phan BV Pharma: Co sé chiét xuat duoc liéu tai phuong 5, TP. Pa Lat;
Nha may BV Pharma - Ct Chi - TP. HCM, thuc hién vao 10/2014 va 12/2015.
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2.5. Quy trinh nghién cau

Noi dung nghién ctru cua dé tai dwoc tom tit nhu sau:

LA ACTISO
[ [ | \ |
‘ THANH PHAN HOA HOC ‘ | KIEM NGHIEM ‘ | CHIET XUAT ‘ ‘ TAC DUNG SINH HOC ‘
| Chiét xu#t, phin lsp — Thiét lap chat d6i chiéu Thé’lr’n db, Ch(:'!ng|0xy .
— Xéc dinh cdu tric *I Quy trinh dinh lwgng | phci%rjchsgfp t DPPH -
| Phan lap chat I Déng thai tich Ily [ VDA J

dai chiéu

|__Dinh lwgng cac cao chiét '>

——Dinh lwgng cac ché pham

4{ Chat tinh khiét }

BAO CHE

San xuat cao chuan héa
(500 kg phién 1a/mé)

San xuat vién nén bao phim
200 mg cao Actis6 (15.000 vién/I5)

Hinh 2.1. So’ @6 tom tit ndi dung nghién ciru

2.6. Phwong phap nghién ciru va phan tich dir liéu
2.6.1. Nghién ctru thanh phan héa hoc
2.6.1.1. Chiét xudt, phan lap
a. Chiét xuat

Quy trinh chiét xuat duoc tham khao tir c4c tai liéu va dugc khao sat so bo mot
s6 yéu to anh huéng dén ham lugng polyphenol trong 14 Actisd tuoi va kho véi cac
dung mai, nhiét do chiét xuat,. ... Tir 6, quy trinh dwoc &p dung va diéu chinh cho phu
hop véi nhu cau va quy mé thuc hién.

Phién 14 twoi Actisd (90 kg) dugc rira sach, hip & 100 °C, trong 10 phit. Sau d6
chiét bang phuong phap ngam noéng (80-90 °C) trong 4 gio vai ethanol - nuéc (1:1).
Dich chiét duoc o thu hdi dung méi dén cao long (5,2 kg), thém nudc va lic phan
bd lan lugt vai chloroform (4 x 3 lit), ethyl acetat (3 x 3 lit), n-butanol (3 x 5 lit). Thu
hdi dung mdi duge cac cao twong (tng gom 60 g cao chloroform (Cf), 30 g cao ethyl
acetat (EA) va 90 g cao n-butanol (Bu). Kiém tra cic cao phan doan bang HPLC-
PDA véi diéu kién da khao sat & Muc 3.2.2.
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b. Phan lap

Céc hop chat duoc phan 1ap cha yéu bang k§y thuat sic ky gébm sic ky cot chan
khdng (VLC), sic ky long &p suat trung binh (MPLC), sac ky ray phan tir (Sephadex),
cac phan doan duoc tinh ché hoic phan lap bang sic ky léng ban diéu ché hiéu ning
cao (semi-prep. HPLC). Cac ky thuat duoc tién hanh cy thé nhu sau:

Cét VLC: Mau duoc chuan bi truéc bang cach hoa tan hoan toan trong dung
mai thich hop, cho mot luong silica gel vira di dé mau c6 thé tron déu vao cac hat
silica gel, nghién min va say & 50 °C dén khi loai hét dung mdi (bot kho toi). Nhoi
cot bang phuong phap nhdi cot khd, khdi luong silica gel nhdi cot nhiéu hon gap 20
- 25 lan so véi khdi lugng mau thir, sau d6 cho dung méi nén chay qua cot, hut chan
khong dén khi khéng con dung méi. Mau dugc nap vao cot bang cach ric déu mau
lén bé mit silica gel, trién khai lan dau voi dung mdi nén, ké tiép 1a chuong trinh pha
dong da khao sat. Cao chiét EA c6 nhiéu thanh phan tir phan cuc dén phan cuc trung
binh, do d6 cao niy dugc dung dé phan tach trén cot VLC dé thu duoc cac phan doan
don gian hon.

Dbiéu kién cot VLC-(EA):

Cot sac ky: 7 x 40 cm (dudng kinh x chiéu dai), rira sach, siy khd.
Pha tinh: 800 g silica gel (40 - 63 um).
Pha dong: CHCls - EtOAc véi d6 phan cuc ting dan (10 : 0) — (1:9)
Mau: 30 g cao EA
Thé tich htng: 250 ml
Phén tich: SKLM vai hé dung méi CHCIs - EtOAc-FA (2:8:0,2)
Phat hién: UV2ss va UVsgs, thudce thir FeCls 5 %/EtOH
Cét MPLC: Sic ky long &p suét trung binh dugc thyc hién trén hé théng may
MPLC Biorad. Mau dugc hoa tan trong mét lugng tdi thiéu dung méi thich hop va
loc qua mang loc milipore 0,45 pum, sau dé tiém mau bang tay, lugng mau nap it hon
khéi lwgng pha tinh khoang 25 - 50 lan tly vao mic do phirc tap cua cac thanh phan
cd trong mau thir. Cai dat chuong trinh pha dong da dugc tham do trudc va tién hanh
trién khai. Qua trinh phan tach duoc theo ddi boi dau do Quadtec UV-Vis.
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Diéu kién cot MPLC-(EA-5, EA-16 va Bu):

Cot sic ky: 2,5 x 50 cm (duong kinh x chiéu dai), ria sach, say kho

Pha tinh: 170 g silica gel C1s (40 x 63 um)

Pha dong: Acetonitril - acid formic 0,1 %

Mau: Phan doan EA-5 (2,4 g); EA-16 (1,2 g); cao Bu (10 g). Napmau 1-25g.
Chuong trinh pha dong: Isocratic vai acetonitril 15 % (EA-5) va gradient vai ti 1€ &
Bang 2.3 (Bu) va Bang 2.4 (EA-16).

Téc do dong: 10 mi/phat

Thoi gian: 240 phut

Thé tich hing: 20 ml

Budc song phét hién: 254 nm va 323 nm

Bang 2.3. Piéu kién MPLC-Bu Bang 2.4. Piéu kién MPLC-EA-16
Phat % ACN % FA 0,1 % Phat % ACN 9% FA0,1%
0 8 92 0 15 85
4 8 92 30 15 85
74 15 85 70 25 75
104 15 85 120 25 75
194 30 70 180 30 70
224 30 70 230 30 70
240 100 0 240 100 0

Cét semi-prep. HPLC: Céc dan xuat acid caffeoylquinic ¢ nhiéu dong phan,
do vay thuong khong tach trén sic ky cot c6 dién vai silica gel pha thuan, trén HPLC
chung thuong co6 cac dinh gan nhau (xem Hinh 3.1.). Do vay, k§ thuat semi-prep.
HPLC thich hop dé phan tach cac hop chat nay. Ky thuat nay duoc ap dung dé phan
lap cac hop chat trong cac phan doan Bu-2, Bu-3, Bu-5 va Bu-9.

Diéu kién cot Semi-prep. HPLC-(Bu-2, Bu-3, Bu-5, Bu-9):

Cot sic ky: Sunfire Prep Cis (10 x 150 mm; 5 pm) cho Bu-2, Bu-3, Bu-5;

Phenomenex Luna Cis (10 x 250 mm; 5 um) cho Bu-9.

Pha dong: Acetonitril - acid formic 0,1 % (Bu-2, Bu-3, Bu-5);

Methanol - acid formic 0,1 % (Bu-9).

Mau: Bu-2 (100 mg), Bu-3 (250 mg), Bu-5 (83,5 mg), Bu-9 (44 mg); Hoa tan mau

trong methanol (50 mg/ml).

Tiém mau: 200 pl.
Téc d6 dong: 3 ml/phit.
Budc song phat hién: 323 nm
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Chuong trinh pha dong: Gradient ACN tir 8 - 30 % trong 25 phut (Bu-5) va diéu kién
cho Bu-2, Bu-3, Bu-9 xem ¢ Bang 2.5, Bang 2.6, Bang 2.7.
Bang 2.5. Piéu kién semi-prep.HPLC-Bu-2

Phut % ACN % FA0,1%
0 8 92
10 12 88
13 12 88
15 30 70
20 8 70
25 8 0

Bang 2.6. Piéu kién semi-prep.HPLC-Bu-3  Bang 2.7. Piéu ki¢n semi-prep.HPLC-Bu-9

Phut % ACN % FA 0,1 % Phut % MeOH % FA 0,1 %
0 8 92 0 30 70
5 10 90 15 30 70
10 12 88 20 33 67
15 12 88 57 35 65
16 12,5 87,5 60 35 65
21 14 86 61 37 63
25 8 92 62 100 0
30 8 92 72 100 0

Cat sephadex: Hat Sephadex LH-20 dugc ngam trurong nd trong dung moi da
chon réi nhéi vao cot sac ky. Pha dong trién khai la dung mdi don hoac hdn hop dung
méi. Mau dugc hoa trong lugng tdi thiéu véi pha dong va nap mau. Trién khai sic ky
bang pha dong theo isocratic. Ap dung ddi véi cac phan doan EA-6, EA-10 va EA-10.2.

Diéu kién cot Sephadex-(EA-6, EA-10, EA-10.2):

Cot sac ky: 2,5x 60 cm (duong kinh x chiéu dai)

Pha tinh: Sephadex LH - 20

Pha dong: Methanol

Mau: 100 mg, hoa tan mau trong 1 ml methanol, loc qua mang loc 0,45 pm

Phén tich: SKLM vai hé dung méi CHCIs - EtOAc-FA (2:8:0,2)

Phat hién: UV2ss va UVsgs, thudce thir FeCls 5 %/EtOH

Két tinh phén doan: Cac phan doan cd chira mot chat c6 ham luong 16n s& duoc
co thu hoi dung moi dén can, hoa tan can trong lwong vira da dung moi két tinh
(methanol, ethyl acetat hodc hdn hop dung méi), loc qua phéu thuy tinh xép. Dich loc
duoc 1am lanh va cho bay hoi dung méi tu nhién, loc va rira tinh thé bang dung moi
lanh thich hop.
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Kiém tra d¢ tinh khiét:
- SKLM: Céc chat tinh khiét dugc kiém tra trén SKLM véi 3 hé dung mdi khac nhau
sao cho Ry cuia vét phan tich ¢ 3 khoang gia tri (0,3; 0,5 va 0,8), phat hién bang UVzs4,
UVsgs, TT. FeCls 10 %/MeOH va TT. vanilin-sulfuric. Néu két qua phan tich chi cho
1 vét trén sic ky do thi duoc xem Ia tinh khiét SKLM.

- HPLC-PDA: Céc chit duoc pha trong methanol tinh khiét (1.000 ppm) dugc phan
tich trén HPLC ¢ diéu kién thich hop véi ti 16 dung mdi methanol hoic acetonitril
tang dan dén 100 % va chat phan tich duoc rira giai ¢ thoi gian luu khoang 1/3 téng
thoi gian phan tich; phat hién ¢ ché do maxplot. Str dung cong cu tinh tich phan ty
dong dé tinh ham luong % cua chat phan tich dua vao phan tram dién tich dinh va
cac dinh nay phai dat do tinh khiét pic (gi4 tri purity angle nhé hon purity thresold).
c. Chiét xuat, phan lap chat doi chiéu (CPC)

Sau khi phan 1ap cac hop chat tinh khiét & Muc 3.1.1, dua vao cac quy trinh
phan lap cac chat da thuc hién bang cac ki thuat sic ky dé lya chon nguyén liéu va
dua ra quy trinh phu hop va 6n dinh dé chiét xuat, phan lap cac CPC véi khéi luong
trén 500 mg va do tinh khiét HPLC trén 95 %.
2.6.1.2. Xdc dinh cdu tric

Chat tinh khiét dugc phan tich bang phuong phap phd khdi (MS), HPLC-PDA,
NMR, so sanh ddi chiéu véi céac dir liéu vé phd NMR, MS cua c4c chat tuong tu da
cong b trong tai liéu.

Phé cong huong tir hat nhan (NMR) duge do trén mdy BRUKER-AV-500, tai
Vién hoa hoc thuoc Trung tam Khoa hoc cong nghé Viét nam - Ha noi. Mau dugc
hoa tan trong CD3OD hoic CDsSOCD3 véi TMS Ia chét chuan ngi. Pho proton (*H-
NMR) duoc do & 500 MHz, phé carbon (3C-NMR) duge do & 125 MHz. D6 dich
chuyén hda hoc duoc tinh theo thang ppm (dtms = 0) véi chuan Ia tin hiéu cia TMS.
Cac hang s6 ghép (J) tinh bang Hertz (Hz).

2.6.2. Nghién ciru phwong phap kiém nghiém
2.6.2.1. Thiét Igp chdt déi chiéu (CPC)

Lua chon céc hop chat chinh c6 tac dung sinh hoc va da xac dinh cau trac, co
khéi lugng khoang 500 mg véi do tinh khiét HPLC > 95%, quy trinh phan lap 6n dinh
dé thiét 1ap CPC. Cac budc thuc hién theo hudng dan cua tai liu do ASEAN 4n ban
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vé quy trinh thiét 1ap CBC %4155 Cac budc tién hanh nhu sau:

a. Xay dung phuwong phip dinh gia nguyén liéu thiét 1ap CPC: Mbi CBC
dugc xay dung quy trinh dinh lwong ham lwong phan trim so véi chuan gbc hay
chuan so cap caa Phytolab - Puc bang phuong phap HPLC-PDA véi cac diéu kién
phan tich twong ng véi tirng mau. Quy trinh duoc khao sat tinh phi hop cua hé théng
va dugc danh gia d6 ding va do chinh xac theo ding yéu cau cia quy trinh phan tich
dinh luong bang HPLC theo hudng dan cua ICH %6,

b. Xay dwng tiéu chuan chat lweng danh gia nguyén liéu thiét 1ap CPC: Cac
chi tiéu va phuong phap thir bao gdm: Tinh chét, dinh tinh (phé UV, IR, MS, NMR),
dinh luong bang phuong phap HPLC-PDA d3 xay dung.

c. Pong go6i va danh gia dong nhat 10:

Péng g6i: CDC duoce dong trong lo thuy tinh nau, khéi luong dong mdi lo 12 10
mg va thyc hién trong Glove-box (khi nito 99,99 %, d6 4m twong ddi 40 %).

Bdnh gid dong nhat 16: Tong sb lo can danh gia (VN + 1, N 1256 lo dong). MJi
lo dwoc phan tich ham luong % hai 1an theo quy trinh da xay dung & Muc 3.2.1.1,
lay két qua trung binh. Cac lo dugc xem 1a dong nhét 16 néu co gia tri Fn < Fi khi
phan tich bang thong ké ANOVA mét yéu t. Sau khi dong, cac 6ng ddi chiéu duoc
bao quan & nhiét d6 6n dinh tir 2 - 8 °C.

Panh gia dé dong nhdt lién phong thi nghiém: Sau khi 16 CDC dat yéu cau vé
tinh dong nhat, chat d6i chiéu duoc tiép tuc danh gia dong nhat tai hai phong thi
nghiém (PTN) dat GLP hoac I1SO 17025.

Mbi PTN nhan 6 lo CBC duoc lay ngau nhién ciing bo ho so (cac dit liéu pho
hoc, quy trinh phén tich) dé tién hanh phan tich. Mdi lo CDC duoc phan tich hai lan
trén cing quy trinh, lay két qua trung binh.

e. Xac dinh gia tri an dinh - Gia tri cong bo:

Gié tri dén dinh: Puoc xac dinh tir 12 két qua ciia 2 PTN tham gia dénh gia. Xir
ly théng ké theo hudng dan cua 1SO 13528 157, cac budc tién hanh nhu sau:
- Sap xép két qua dinh lwong theo thir ty ting dan: X1, Xz,..., Xn.

- Goi gia tri trung binh (robust average) va d6 léch chuan (robust standard deviation)
caa cac két qua nay lan luot 1a Xva s™. Tinh gia tri khoi diém cia x'vas™.
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- Chu ky tinh cac gia tri moi cia x'va s™ duoc tinh 1ap lai d&én khi cac gia tri nay
khong doi ¢ sb tha ba sau dau phay. Chon x*va s™cudi cuing 1a gia tri an dinh
va do léch chuan cua gié tri 4n dinh.

*

S

Jn

Gia trj cdng bd: Puoc tinh trén cac sb lieu sau khi loai cac gia tri c6 [22 2.

- Do khong dam bao do px cua gia tri an dinh dugc tinh theo: u, =1,25x

2.6.2.2. Xay dwng quy trinh dinh lwong

> Xay duwng 3 quy trinh dinh lirong tiry vao déi twong nghién ciru:

L& kho Actisd: Pinh lugng dong thai 3 polyphenol gdm acid chlorogenic (AC), cynarosid
(CR), scolymosid (SCO) bang HPLC-PDA phuc vu cho tiéu chuan hoa dugc liéu.
Cao kho Actiso:

- Pinh luong dong thoi 4 polyphenol (AC, CY, CR va SCO) bang HPLC-PDA
phuc vu cho tiéu chuan héa cao chiét, ban thanh pham va thanh pham.

- Pinh luong dong thoi 12 polyphenol bang UPLC-PDA phuc vu cho nghién ctu
so sanh thanh phan hda hoc trong cac cao chiét caa cac BPD (14, gan, than, ré,
hoa) cua cay Actisd va so sanh cac ché pham tir cao Actisd trén thi truong.

» Phwong phdp xir ly nguyén liéu:

L4 kho: La tuoi cua 2 gidng tim va xanh dugc rira sach, phoi 4m can, xay nho, ray
qua 2 ¢& ray 0,3 mm va 0,125 mm, lay phan bot nam trén ray 0,125 mm. Trong do,
giong 14 xanh duoc ding lam nguyén liéu dé xay dung quy trinh dinh luong.

Cao kho BV: Cao chiét nudc cua 14 Actisd twoi duoc sdy phun swong do cong ty Co
phan BV pharma cung cap, dat tiéu chuan co so.
» Cac bwoc xay dung quy trinh dinh lwgng nhw sau:

a. Khdo sdt diéu kién sic ky (HPLC/UPLC): Khao sat buéc song phat hién,
pha dong (MeOH/ACN, cac loai acid gom acid formic - FA, acid acetic - AA, acid
trifluoroacetic - TFA va ti 18 % cua dung méi va acid), nhiét d6 cot, téc do dong va
chuong trinh trién khai sac ky sao cho pic can dinh luong dat yéu cau vé cac thong
s6 sac ky (do tinh khiét pic, hé sb kéo dudi va do phan giai).

b. Khdo sdt quy trinh chudn bi mdu thé (chiét xudt duret liéu/ hoa tan cao chiét):
Khao sat dung méi, nhiét o (trong bép cach thuy), thoi gian, sé 1an chiét xuat duoc
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liu hodc hoa tan cao chiét dé thu dugc cac chét can dinh lugng c6 ham lwong cao
nhét (so sanh dién tich dinh & cung diéu kién phan tich).

C. Panh gia quy trinh dinh lweng: Quy trinh dinh lugng da khao sat sé duoc
danh gia theo huéng dan caa ICH %8 bao gém: Tinh phi hop hé théng, tinh chon loc,
khoang tuyén tinh, gi¢i han phat hién (LOD), gidi han dinh lwong (LOQ), d6 lap lai
trong ngay, do chinh xéc trung gian va do dung.

- Khdo sét tinh ph hop hé thong: Thuc hién bang cach chay l3p lai 6 1an cho 1
mau chuan va 1 mau thir theo cac diéu kién da xac dinh. Tinh phu hgp hé théng dat
yéu cau khi cac pic can dinh luong c6 gia tri RSD % cua thoi gian luu (Ry) va dién
tich pic (S) nho hon 2 %; hé s6 ddi xang hay hé sb kéo duéi (As) tir 0,8 - 1,5; do phan
giai (Rs) cua pic can dinh luong so véi pic tap (lién trudc va lién sau) 16n hon 1,5.

- Khdo sat dg déc hiéu hay tinh chon loc: Phan tich 4 dung dich (mau trang, mau
thir, mau chuan va mau thir thém chuan) vai diéu kién da khao sat, quan sat va so sanh
thoi gian luu, phé UV va pic cta c4c chat can dinh lwong. Phuong phap dat yéu cau
khi thoi gian Iuu va phé UV cia thanh phan can dinh lugng trong mau thir va mau
d6i chiéu phai twong duong nhau, dong thoi mau trang khdng xuat hién pic nao tring
vé6i dinh cia thanh phan can dinh luong. Khi thém 1 luong chat ddi chiéu vao mau
thir, dién tich pic cua hop chat can dinh lugng phai ting 1én so vé6i trude khi thém
chat d6i chiéu va pic cua chat can dinh luong khong cé thanh phan nao khac khi st
dung chirc nang kiém tra do tinh khiét pic.

- Khao sat khoang tuyén tinh: Cac chat ddi chiéu ban dau duoc can 10 mg cho
vao binh dinh mtc 10 ml, thém dung méi thich hop hoa tan hoan toan va dién dén
vach, thu dugc dung dich chuan goc c6 nong d6 1 mg/ml. Sau d6, dung dich nay duoc
pha thanh 6 - 8 giai mau ¢ néng do giam dan (nong do6 du kién ban dau 1a 500; 200;
100; 50; 25; 10; 5 pg/ml). Tién hanh trién khai trén HPLC 2 lan cho mdi dung dich
chuan vai diéu kién sic ky da khao sat. Xac dinh su twong quan giita ndng do va dién
tich dinh cua cac dung dich bang phan mém Excel va bién luan sy twong quan dé dua
ra phuong trinh héi qui tuyén tinh.

- Gidi hgn phat hién (LOD) va gidi han dinh lwong (LOQ): Pi véi LOD, pha
lo&ing dung dich hdn hop chuan va phéan tich HPLC/UPLC dén khi tin hiéu cua chat
dinh phan tich trén sac ky d6 thu duoc ¢ ti 18 S/N (tin hiéu/nhiéu) = 2H/h dat khoang
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tir 2 - 3, trong d6 H 1a chiéu cao pic dinh phan tich, h 1a chiéu cao tin hiéu nhidu nén
I6n nhat. Nong do xac dinh duoc 13 gigi han phét hién (LOD) ctia phuong phap tng
Vvé6i tirng chét dinh phan tich. P6i véi LOQ, giéi han dinh lwong cia phuong phap
duogc xac dinh dya trén gidi han phat hién theo cong thuc (LOQ = 3,3 x LOD).

- Khdo séat dé lap lai va dé chinh xac trung gian: Thuc hién dinh luong trén 6
mau thir khac nhau trong cuing mot ngay phan tich (d6 lap lai) va 6 mau thir khac
nhau thuc hién trong 2 ngay (d6 chinh xac trung gian), tinh gia tri RSD % cta 6 mau
thir (46 1ap lai) va 12 mau (do chinh xac trung gian).

- Khdo sat @6 diing hay dé phuc héi: Xac dinh ham lugng céc chat can dinh
lwgng trong mau tha. Sau d6 thém chuan vao mau dinh luong. Luong chuan thém
vao & 3 muc phan traim ham luong khac nhau so véi nong d6 dinh luong, thyc hién 3
lan cho m&i ndng do. Cac mau duoc xir Iy va phan tich theo diéu kién sic ky da chon.
Tir d6 xac dinh ti 1 phuc héi Y duoc tinh theo cong thic:

Trong dé:  Xr: Lwong tim thay.
Xa: Luwong thém vao.

Y] = K% x 100

2.6.2.3. Mgt sé g dung cia quy trinh dinh lwong

Quy trinh dinh lwong dugc tng dung trong nghién ciru dong thai tich liy hoat chat
theo thoi gian thu héi trong nam va kiém nghiém ham luong ciia cac polyphenol chinh
trong cac ché pham tra tui loc Actisd hay céc vién uéng bao ché hién dai (bao phim,
bao duong, vién nang,...) duoc thu thap trén thi truong trong va ngoai nudc. Bén
canh dé quy trinh ciing &ng dung dé kiém tra chit lugng duoc liéu, ban thanh pham
(cao chiét Actisd) va thanh pham (vién bao phim Actisd) la cac san pham nghién cau
ctia dé tai cling nhu dé xuat cac tiéu chuan kiém nghiém cho DBVN VI.

a. Nghién cizu déng thdi tich liiy hoat chdt acid chlorogenic theo tirng théi gian
thu hai va ham lweng cynarin trong cac cao chiét twong ing: Pinh luong acid
chlorogenic trong 1& khd Actisé theo quy trinh da xay dung & Muc 3.2.2.1. Bén canh
d0, 14 twoi duoc chiét xuat voi nudc thanh cao dic theo quy trinh & Muc 3.4.2, sau d6
dinh Iugng cynarin theo quy trinh dinh lwong cao Actisé (Muc 3.2.2.2).

b. So sanh ham lweng hoat chdt trong c&c cao chiét tir cac BPD khac nhau (14,
gan 14, than, ré, hoa) cia 2 giong Actisd: Cac BPD cua 2 gidng Actisé duoc rira
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sach, phoi kho; riéng véi 1a Actisd duogc chiét xuat ¢ 2 dang (14 twoi va kho). Sau d6
chiét xuat véi nude ¢ 100 °C (ddi véi cao nudc); chiét siéu am voi ethanol & 80 °C
(d6i véi cao EtOH 40 % va 96 %). Chiét 2 1an (60 phat va 30 phat), thu dich chiét va
dich ép ba sau mdi lan chiét, cd thu hdi dung méi dudi 4p suit giam dbi véi dich chiét
con va dong kho ddi véi dich chiét nude thu duoc cac cao chiét twong wng. CAc cao
chiét duoc xac dinh ham am va bao quan mau ¢ -18 °C (Thong tin d6 am, khéi luong
va hiéu suat cua cao chiét duoc trinh bay ¢ Phu luc 56). Céc cao chiét nay duoc ding
dé dinh lugng 12 thanh phan polyphenol theo quy trinh dinh lwong cao Actisd (Muc
3.2.3) va thir nghiém hoat tinh chdng oxy hoa theo quy trinh & Muc 3.3.2.

Dinh luong ham luong cac polyphenol chinh trong cac cao chiét theo quy trinh
da xay dung. Tinh toan két qua bang phan mém Excel. Cac s6 liéu duoc hién thi bang
tri s6 trung binh + SD va dugc phan tich théng ké bang phuong phap One-Way
ANOVA va phép kiém dinh Tukey bang phan mém Minitab 19. Su khéc biét gitra
C4c gia tri trung binh dugc xem 13 ¢6 ¥ nghia théng ké khi p < 0,05 véi d tin cay 95
%. Két qua duoc trinh bay & dang biéu d6 cot (dung Excel) hoic biéu do Heatmap.
Ung dung mé hinh phan tich da bién bing phuong phap binh phwong tdi thiéu ting
phan PLS-DA (partial least-squares discriminant analysis) dé phan tich su khac biét
giita cao nudc va cao con dong thoi phan tich du doan diém quan trong cua bién -
VIP scores (Variable importance in projection scores) va hé sb twong quan Pearson
(r) bang phan mém online MetaboAnalyst 5.0.

¢. Pinh lwong cac ché pham tra tai loc Actisd: Do mot sé ché pham con ¢6 cac
thanh phan duoc liéu khac ngoai Actisd (xem thanh phan ché pham & Phu luc 52). Tat
ca cac ché pham duoc xac dinh do am va can 100 mg ddi véi céc loai tra ¢ thanh
phan 100 % Actiso (14, hoa, ré, than); d6i voi cac loai tra c6 thém cac duoc liéu khac
s& dugc can trén 100 mg tly theo ti 18 % Actisd c6 trong ché pham (da trir khdi lwong
c4c thanh phan khac) dé dam bao khéi luong can twong tng 100 mg duoc liéu Actisd
dong déu gitra cAc loai tra khi dinh luong. Sau dé, cac ché pham duoc chiét xuat theo
quy trinh dinh lugng 1a khdé Actisd (Muc 3.2.2.1).

d. Pinh Iwong c&c ché pham vién uéng Actisd: Cac ché pham duoc lya chon dé
danh gia c6 chira cao Actisd (han ché ¢ thém cac cao chiét duoc liéu khac) (Phu luc
53). Cac ché pham duoc nghién min, déng nhit, xac dinh d6 4am va can mot luong
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twong ung véi 20 mg cao Actiso tuy theo ham lugng cao Actisd ghi trén nhén cua

mdi ché pham (da trir khéi lwong cua ta duoc) dé dam bao lugng can twong wng 20

mg cao Actisd dong déu giita cac ché pham khi dinh lwong. Sau d6 quy trinh dinh
lwong cao Actisd bang HPLC hoic UPLC-PDA dugc ap dung dé dinh luong ché pham.

e. Cong theec tinh ham lweng ciia cdc polyphenol dinh Iwong trong mau the (14

khé, cao khd va ché pham):
X :g x Cc x
Sc m (1-h)

Trong d6: X : Ham lwong cua chat dinh lwong c6 trong mau thir (%)

x p %100

Sc: Dién tich dinh thu dgC ciia mau chudn (uV % s)
St: Dién tich dinh thu dwoc ciia mau thir (uV x s)
Cc: Nong d Iy thuyét cia mau chudn (mg/ml)
k: D¢ pha loang cia mau do (ml)
m: Khéi lwong mau thir (duoc lidu/ cao chiét/ ché pham) (mg)
h : HJ am cia mau thir
p : B¢ tinh khiét cua chat chuan hoge CDBC (%)
2.6.3. Nghién citu hoat tinh chéng oxy héa (HTCO)
2.6.3.1. Phuwrong phdp chudn bi mdu thi

Chudn bj cao chiét mdu thi: Cac chat tinh khiét va chat déi chiéu (acid
ascorbic va silymarin) dugc hoa tan trong methanol. Cac b phan dung khac nhau cua
2 gidng Actisd duoc chiét xuat theo Muc 2.2.2.3b.

Khdo sdt d¢ hoa tan cia cac cao chiét dung thi nghigm sinh hec: Dung moi
hoa tan mau dugc tham do ty 1é cac thanh phan gom DMSO, nuéc va MeOH dé hoa
tan c&c cao chiét dung trong thir nghiém khao sat hoat tinh chéng oxy hoa. Két qua
nhan thay hdn hop dung méi hoa tan tét nhat (co hd tro siéu am) cho tat ca cac cao
chiét 1a: 20 % DMSO, 60 % H»0 va 20 % MeOH.
2.6.3.2. Phwong phap thir nghiem HTCO

> Khdo sét hogt tinh thu den géc te do bang thi nghiém DPPH:

Nguyén tic: DPPH (1,1-diphenyl-2-picrylhydrazyl) 1a mot géc tu do c6 budc
s6ng cuc dai Amax = 517 nm va ¢6 mau tim. Cac chat chéng oxy hda s& trung hoa goc
ty do DPPH bang céch cho hydro, 1am giam d¢ hap thy tai budc song cuc dai va mau
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cua dung dich chuyén tir tim sang vang.

Cé4ch tién hanh: M6 hinh thir nghiém duoc thuc hién boi Kulisic va cong su
(2004), b sung boi Obeid va cong su (2005) 1%°. Quy trinh nay da duoc danh gia lai
vé budc song hap thu cuc dai, nong do cia DPPH, dong hoc phan tng, tinh twong
thich hé théng, va do 1ap lai béi Huynh Anh Duy (Luén vin Thac st Duoc hoc - 2014)
duogc thuc hién ¢ cung diéu kién thi nghiém (noi thuc hién va trang thiét bi) vai nghién
ctru nay 1%°. Do d6, quy trinh ap dung & diéu kién twong tu gdm nong d6 DPPH 1
0,08 mM, budc séng phat hién 12 517 nm, thoi gian do do hap thu Ia 30 phat sau khi
phan &ng. Thi nghiém duoc lap lai 3 1an va lay gié tri trung binh + SD. Acid ascorbic
va silymarin duoc sir dung lam chat ddi chiéu.

> Khdo sat hogt tinh chéng oxy hoa ex vivo bang phwong phip MDA

Nguyén tic: MDA (Malonyl dialdehyd) 1a chat dugc sinh ra trong qué trinh
peroxy hoa lipid mang té bao, khi phan tng véi thudc thir acid thiobarbituric (TBA)
tao ra phtc hop trimethin c6 mau hong, ¢ hap thu cuc dai (Amax) & budc song 532
nm. Phan (ng xay ra & moi truong pH tur 2-3, nhiét d6 90-100 °C trong 10-15 phdat.
HTCO cua céc chat thir nghiém thé hién qua viéc 1am giam mau caa phac hop nay do
lam giam lugng MDA c6 trong mau dan dén giam do hap thu & buéc song 532 nm. 161

Céch tién hanh: Nghién dong thé gan chudt sinh Iy trong dung dich KCI 1,15%
(ti 16 1 g/10 ml) & nhiét @6 0 - 5 °C. Dung 50 pl mau thir & cac ndng do khac nhau
phan &ng voi 250 pl dich dong thé gan. Thém dém phosphat (pH = 7,4) vira du 1 ml,
1 hdn hop phan tng 60 phit & 37 °C va dirng phan &ng bang 500 il acid trichloroacetic
(TCA) 10 %. Sau khi ly tam (3.000 vong/10 phut), Iy 500 pl dich phia trén cho phan
ung véi 500 pl acid thiobarbituric 0,8 % & 100 °C trong 15 phat. Lam lanh va do do
hap thu ¢ budc séng 532 nm. Str dung dia 96 giéng va do do hap thu bang may Elisa.
Thuc hién 2 lan, lay gia tri trung binh + SD. Silymarin dugc dung Iam chat déi chiéu.

Hoat tinh chéng oxy héa (% HTCO) cua 2 phuong phap duoc tinh theo cong
thirc: % HTCO = [(ODehing - ODini)/(ODehing - ODring] X 100. Trong dé: OD: Optical
density (P¢ hdp thy). Thong qua phuong trinh hoi quy, xac dinh 1Cso cia mau thir.

Khdo sat khodng tuyén tinh ciza HTCO: Cac mau nghién ciru duoc tién hanh
thir nghiém véi cac nong do khac nhau. Sau khi thém céc thanh phan phan @ng, nong
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d6 khao sat dy kién ddi voi mau cao chiét (2,5 - 250 pg/ml); ddi véi mau chat tinh
khiét va di chiéu (0,25 - 100 ug/ml). Tiép tuc thir & cac ndng do khac dé tim duoc
khoang ndng do tuyén tinh véi hoat tinh chéng oxy héa trén tirng mau.

Xdc dinh 1Cso: Dya vao nong d6 giai mau ciia mau thir da pha va % HTCO tinh
toan duoc, lap phuong trinh hoi quy y = ax + b thé hién méi twong quan gitra %
HTCO (y) va ndng d6 (x). Tir d6, xac dinh 1Cso bang cach thé y = 50 vao phuong
trinh hdi quy. Mau thir néu c6 nong do 1Cso cang thap tirc 1a c6 HTCO cang manh.

Ddnh gid két qud: Cac sd liéu duoc hién thi bang tri s6 trung binh £ SD va dugc
phan tich thdng ké bang phuong phap One-Way ANOVA va phép kiém dinh Tukey
bang phan mém Minitab 19. Sy khac biét giira cac gia tri trung binh dugc xem 1 c6
¥ nghia thong ké khi p < 0,05 véi do tin cay 95 %.

2.6.4. Nghién ctu chiét xuat cao chuan hoa
2.6.4.1. Xay dung TCCS cho nguyén liéu 1a Actisd

Kiém tra nguyén liéu 14 Actisd theo tiéu chuan cia DDVN V. Riéng di véi cac
chi tiéu vé dinh tinh va dinh luong biang HPLC-PDA duoc thuc hién theo quy trinh
d3 xay dung 6 Muc 3.2.2.1. Trén co so két qua khao sat mot sé6 mau dé dwa ra TCCS
cho nguyén liéu 14 Actisd phuc vu cho nghién ctiru va dé xuat “Dur thao tiéu chuan 14
Actis6 cho DBVN VI”.

2.6.4.2. Khdo sat phwong phdp chiét xudt

a. Khdo sat nhigr dé chiét xudt: Dya theo cac nghién ctru vé sy thay doi ham
luong cynarin va cac polyphenol khi ché bién ¢ cac nhiét do khac nhau 14814°. Do d6,
dé tai khao sat cac diéu kién chiét xuat 14 Actiso tuoi & mot s6 nhiét d6 tang dan. Tién
hanh: 200 g phién 13 Actis6 twoi dugc cit nho, thém 500 ml nude sbi, dun trong bép
cach thuy & cac nhiét do khao sat (60, 80, 100 °C) trong 45 phut. Loc dich chiét va co
thanh cao dic. Xac dinh d6 4m cua cao va tién hanh dinh luong acid chlorogenic va

cynarin trong cao theo quy trinh da xay dung & Muc 3.2.2.2.
b. Khdo sat mét sé phwong phdp lam ting ham lwong cynarin:
Quy trinh 1: La tuoi dugc dun s6i véi nude (Quy trinh dya theo cic nghién ciru

vé sy gia ting ham lwong cynarin khi ché bién Actisd véi nudc s6i 148:149). Tién hanh:
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Duoc liéu twoi duoc rira sach, loai bo phan gan chinh, cit nho. Can 200 g duoc liéu,
thém 500 ml nuéc, dun séi 30 phut, loc dich chiét va co thanh cao dic.

Quy trinh 2: L4 twoi dugc hap cach thuy (Quy trinh dwa theo cac nghién ciru vé
su gia ting ham luong cynarin khi ché bién Actisd bang cach hap 14814%). Tién hanh:
Can 200 g phién 14 twoi, hip cach thuy 30 phut, ép lay dich, loc va ¢6 thanh cao dic.

Quy trinh 3: La tuoi duoc ép trudc, sau do dun véi nudc sOi (Quy trinh dugc
thuc hién nham khao sat viéc giam thé tich duoc liéu dé giam thé tich dung méi st
dung). Tién hanh: Can 200 g phién 14 twoi dugc ép dé giam thé tich, thém 100 ml
nudc vao bd, dun sdi trong 30 phut, loc va c6 thanh cao dac.

Quy trinh 4: L4 tuoi dugc hap véi nude soi, sau do chiét véi con (Quy trinh
dugc thuc hién & giai doan dau dé gia ting ham lugng cynarin, sau d6 chiét con nham
1am tang hiéu suat chiét flavonoid va giam ham luong mudi c6 trong 14 Actiso). Tién
hanh: Can 200 g phién 14 tuoi, thém 50 ml nudc s6i va hap trong 5 phat. Thém 160
ml con 96 %, dun céach thuy trong 30 phdt, loc dich chiét, c6 thanh cao dic.

Quy trinh 5: L4 tuoi hap véi con 96 %, sau d6 chiét véi nudc (Quy trinh dugc
thuc hién dya vao nghién ciru trude day vé viéc can phai diét men trude khi chiét xuat
14 Actisd dé 1am tang ham luong cynarin 12). Tién hanh: Can 200 g phién 14 tuoi,
thém 50 ml nuéc con 96 % va hap trong 5 phat. Thém 160 ml nudce s6i, dun cach
thay trong 30 phut, loc dich chiét, c6 thanh cao dic.

c. Khdo sat thei gian chiét xudt: Thuc hién twong tu nhu trén ¢ nhiét do da
chon, vai thoi gian dun khao sat (30, 45, 60, 90, 120 va 150 phuat).

TAt ca cac cao chiét thu duoc & trén s& duge xac dinh d6 Am, sau d6 tién hanh
dinh lugng acid chlorogenic va cynarin theo quy trinh da xay dyng ¢ Muc 3.2.2.2.
2.6.4.3. Nang cdp cé'16 cao chiét 14 Actisd (500 kg/mé)

Quy trinh chiét xuat: La twoi Actisd 1.000 kg, roc bé gan chinh thu dugc 500
kg phién 14, rira sach (2 1an) véi nudc, vét ra va nap vao long chiét. Pua 16ng chiét
cd phién 14 vao trong ndi chiét xuat c6 ap luc bang hé théng rong roc, diéu khién bang
dién. Thém 400 lit nudc vao nodi, dun s6i & 100 °C, trong 60 phdt. Rut dich chiét, ba
duoc ép va chiét thém véi 200 lit nude dun nong 100 °C trong 30 phat. Gop dich chiét

cua 2 1an, loc va co dac trong thiét bi cd tuan hoan chan khéng. Dich chiét Actisd
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duoc bay hoi dung méi trong thiét bi sdy phun swong dé thu dwoc cao khd Actisd
nguyén chét (khong don ta duoc).

Viéc chiét xuat va cd chan khong thanh cao long dugc thyuc hién tai co s san
xuit duoc liéu CTCP BV Pharma (Lam Déng). Cao chiét duoc siy phun suong va
dong goi tai nha may san xuéat dong dugc cua CTCP BV Pharma (Cu Chi) véi diéu
kién sy phun nhu sau: Tdc do bép phun 20 vong/phdt; nhiét 6 dau vao 150-170 °C,
dau ra 70 °C; cong suat may (50 lit/gid). Cao khé sau khi siy phun duogc dé trong
phong lanh, can va dong goéi trong tdi nhém, dan nhan (xem Phu luc 1); bao quan &
nhiét d6 duai 25 °C.
2.6.4.4. Xay dwng TCCS cho cao chiét Actisd

Kiém tra cao kho Actisd da chiét xuat & cac quy mo Ién theo tiéu chuan cua
DDVN V. Riéng d6i véi cac chi tiéu vé dinh tinh va dinh luong bang HPLC-PDA
duogc thuc hién theo quy trinh da xay dung & Muc 3.2.2.2. Dya trén két qua khao sat
mot sé mau cao chiét nghién ctiru dé dwa ra TCCS cho cao khd Actisd (cao ban thanh
pham) cua nghién ctru va dé xuat “Duy thao tiéu chuan cao khd Actisd cho DDVN VI”.
Cac chi tiéu vé kim loai nang, do nhiém khuan va du lwong thudc bao vé thuc vat duoc
giri mau va thuc hién boi phong kiém tra chét lugng thuoc CTCP BV Pharma.

Kiém nghiém tiéu chudn cao chiét véi cac chi tiéu:

MO0 ta - Cian khong tan trong nudc
Do tro (tro toan phan...) - Kim loai ning
Pinh tinh CY va AC bang HPLC-PDA - Pinh lugng AC va CY bing HPLC-PDA

Mat khéi lugng do 1am kho - P nhiém khuén

2.6.5. Nghién citu bao ché vién nén bao phim chira 200 mg cao khd Actisd
2.6.5.1. Xay dwng cong therc, quy trinh bao ché vién bao phim chira cao khd Actisd
qui mo 3000 vién

a. Nghién cizu vién bao phim Actiso cé' 16 450 vién: Can ctr vao vién d6i chiéu
Chophytol va dia vao tinh chat cao khd Actisd nghién ciu & dang bot siy phun kém
bén véi nhiét 6 va dd am, c¢d kha ning dinh tét, ham luong cao trong vién nghién
ctru 12 200 mg chiém khoang hon 1/2 khéi luong vién, 4p dung phwong phap dap

thang dé bao ché vién nhan. Tién hanh thim do cac ta dugc don, ta duoc dinh, ta duoc
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tron bong va ta duoc rd voi ¢& 16 450 vién, khéi lwong vién 350 - 360 mg, dap vién
bang may dap vién xoay tron, chay tron 10 mm, hai mit khum. Thuc hién sang loc
va chon lya ty 1¢ ta duoc ti wu hoa theo mo hinh thuc nghiém Box Wilson. Bao ché
vién nhan theo cong thirc va quy trinh da duoc lya chon vaéi ¢ 16 450 vién (thuc hién
316). Panh gia tinh chat vién cua 3 16 vé cam quan, d6 cing, khdi luong, d6 mai mon,
d6 hoa tan lam co s¢ cho viéc danh gia nang 16 qui mo6 3.000 vién.

b. Nang 16 3.000 vién va kiém tra chdt lirong vién theo tiéu chudn khdo sat:
Tién hanh bao ché 3 16 qui md 3.000 vién theo quy trinh mé ta & Hinh 2.2. Thanh
phan c6ng thirc tuong tu ¢& 16 phong thi nghiém (450 vién). Khao sat cac thong sé
trong yéu va danh gia chat lugng vién nhan cua c& 16 nang cap theo tiéu chuan xay
dung. Cac théng s trong yéu can khao sat d6i véi vién nhan bang phuong phap dap
thang gom thai gian trén, tinh chat caa cém, tinh chat caa vién.

Thoi gian trén: Thong sé tron s& dugc khao sat ¢ 03 thoi diém, qua trinh 1ay
mau duoc thuc hién theo phuong phap ngau nhién, mdi thoi diém lay & 6 vi tri khac

nhau bén trong thiét bi dé cé thé dam bao duoc tinh dai dién cho mau chung.

Tinh chdt com: Panh gia ¢ am, goc nghi, téc do chay, chi s6 nén, ty sé6 Hausner.
- G6c nghi: Can m (g) bot cho chay qua phéu loc duong kinh trong cudng phéu va
chiéu dai cudng phéu lan Iwot 1a 10 mm va 10 cm. Thu dugc hinh nén. Géc nghi

a duogc tinh theo cong thic:

tOL—Z—h—E CE
& D r

- Téc dg chay cua khoi bét: Trong thi nghiém tién hank do goc nghi, téc dg chay
|a thoi gian dé khoi lwong bét chay hét qua phéu.

Toc d6 chay = Khdi lwong hat (g) / Thoi gian chay hét khéi hat (s)

- Chisé nénvaty so Hausner: Canm (g) bot, d6 vao ong dong, doc thé tich bot trudc
khi g6 (Vo). GO dng dong theo chiéu thang ding xudng mat nhin dén khi thé tich bot
khong ddi, doc thé tich (V). Chi s6 nén va ty sé Hausner duoc tinh theo cong thirc:

Chi 56 nén = 100 x &2 T§ 56 Hausner = %2
0
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Bing 2.8. Cac thong s6 danh gia géc nghi, chi s6 nén va ty s6 Hausner
Goc nghi (°) Chi s6 nén (CI %) Ty sé Hausner (HR)  Panh gia

25 - 30 <10 1,00-1,11 RAt t6t
31-35 11-15 1,12-1,18 Tét
36 - 40 16 - 20 1,19-1,25 Kha
41 - 45 21-25 1,26 - 1,34 Trung binh
46 - 55 26 - 31 1,35 - 1,45 Kém
56 - 65 32-37 1,46 - 1,59 RAt kém

> 66 > 38 > 1,60 RAt rat kém

Kiém tra vién nhan theo tiéu chuan DPVN V: Cam quan, do dong déu khéi lugng
vién (PL-11.2); b6 ra (PL-11.6); D6 hoa tan (PL-11.4). Ham lugng cynarin va acid
chlorogenic (theo TCCS).

Vién nhan 16 3.000 vién dat yéu cau s& duoc tiép tuc tién hanh bao phim chéng
am theo qui trinh khao sat va dénh gia tiéu chuan vién bao phim chaa 200 mg cao
Actisd va dé xuat TCCS cho ché pham. Viéc dé xuat TCCS cuaa ché pham duogc dua
vao chuyén luan vién nén trong DDVN V va dua trén cac két qua nghién cau khi xay
dung c6ng thac va kiém nghiém san pham gém: Cam quan, do ddng déu khéi luong,
d6 hoa tan, dinh tinh, dinh luong.
2.6.5.2. Nang cdp c¢' 16 15.000 vién va kiém tra chdt lweng vién theo TCCS

Tinh toan c& 16, tién hanh bao ché theo quy trinh dugc tom tit & Hinh 2.2:

- Can riéng tirng nguyén liéu theo cong thirc pha ché 16.
- Réay riéng cac nguyén liéu qua rdy 0,5 mm (magnesi carbonat qua ray 0,25 mm).
- Trdn bot dap vién: Tron so b cac bot theo trinh ty gom tron cao khd Actisd
Véi ta duoc chdng am trudc (silicon dioxid), tron tiép véi ta duoc don (magnesi
carbonat va MCC 102) rdi cho vao thing tron chit V, tron tiép khoang 7 pht,
tbc d6 20 - 30 vong/phut. Lay bot ra, tron so bd voi ta dugc rd (natri
croscarmellose), tron tiép vai ta duoc tron (glyceryl behenat) réi cho hdn hop
vao may tron chit V, tiép tuc tron trong 3 phut vai cing toc do trén.
Kiém nghiém bgt ddp vién: Lay mau kiém tra cac théng sb dic trung, kiém nghiém
ban thanh pham (cam quan, d6 am, toc do chay, goc nghi, dinh tinh, dinh luong).
Ddp vién: Vién tron, 2 mat 16i, duong kinh 10 mm, khéi lwong trung binh 352 mg.
Kiém tra trong qua trinh dap vién bao gdbm tinh chat vién, d6 dong déu khéi luong,
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do cting, do ra, d6 mai mon va cac chi tiéu dinh tinh, dinh luwgng, do hoa tan. Vién
sau khi dap xong duoc chira trong thing kin véi 2 16p bao PE va chuyén sang phong
biét trit cho bao phim.

Quy trinh bao phim: Phan tan toan bo ta dugc bao phim vivacoat va mau nau (tan
trong nudc) véi luong cén nuéc (1:1) vira du tao dich c6 nong d6 10 %. Khudy voi
tbc do 600 vong/phut cho téi khi dich bao ddng nhit thu dwgc dich bao phim. Kiém

tra va diéu chinh céc théng sé bao phim nhu sau:

- Nhiét do gid vao: 55 °C - 60 °C - Nhiét dé san pham: 42 °C - 45 °C
- Luwu lwong gid vao: 12 - 16 cm®/giay - Ap sudt stng phun: 2,5 bar

- Nhiét do gid ra: 48°C - 52 °C - Téc d@é bom dich: 7 - 8 vong/phut
- Luu lwong gi6 ra: 10 - 14 cm®/gidy - Téc @6 néi bao: 8 vong/phut

Tién hanh: Lam noéng vién nhan khoang 15 phit ¢ 0 °C, khi d6 nhiét do vién dat
khoang 42 - 45 °C bat dau phun dich bao. Khi phun hét dich bao (khéi lugng vién
tang khoang 4 %), tién hanh say vién 15 phat & nhiét do 55 °C, lam ngudi vién & nhiét
d6 phong. Pung trong thung kin véi 2 16p bao PE va chuyén sang phong biét tri.

Pong gbi cap 1 — dong chai: San pham duoc dong trong lo thuy tinh nau, 120

Dich bao
Bao phim

vién/ lo, nhan dung qui ché (xem Phu luc 1).

Cao kho Ta duogc Ta dugc
Actisd don 1,2,3 tron bong

PSSR / | F ean £ Bt £ fon FAN

/ Trén | ’li"rr?n / Trén \ da { Vien ' { Vien { Thanh }
—H déu i U, { deu ; i dap > nhan | " bao i pham

\ ! \ / \ / U en | ; | L

v (A) / y (B) [/ \ (C) ) vien \ / \

, i \\_‘ ';' ‘\‘ '1' X, .

Ta dugc . . .
z 3 A 5 A ~ D
chéng &m Ta dugce ra Dap vién ong goi

Hinh 2.2. Se' @6 qui trinh bao ché vién nén bao phim chira 200 mg cao khd Actisd

2.6.5.3. Khdo sat dé én dinh ciia ché pham
Do 6n dinh ciia san pham nghién ctu dugc khao sat ¢ 2 diéu kién (Bang 2.9) trong
khoang thai gian phu hop. Danh gia cam quan, khéi luong, d6 hoa tan, ham luong.

Bang 2.9. Piéu ki¢n danh gia d¢ on dinh caa ché pham

Piéu kién Dai han L&o hoa cap toc
Nhiét do 30£2°C 40+2°C
Po am 75 + 5% 75 + 5%

Thoi diém lay mau 0,3, 6,9, 12 thang 0,1, 2, 3, 6 thang
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Chuong 3. KET QUA

3.1. Nghién citu thanh phan héa hec
3.1.1. Chiét xuat, phan lap
3.1.1.1. Chiét xudt

L& Actisd duoc xir Iy va chiét xuat theo quy trinh & Muc 2.2.1.1. Cao chiét Cf,
EA va Bu thu dugc bang phuong phéap chiét phan bd long - long véi dich chiét 1a
Actisd, quy trinh va két qua dugc tém tat & Hinh 3.1. Két qua phan tich trén HPLC
cho thay pic CY (pic 6) va AC (pic 4) c6 nhiéu ¢ cao Bu. Cao EA c6 nhiéu thanh
phan polyphenol khéc 1a cac dan xuit CQA (duoc xac dinh do chling cé cung phd
UV véi CY va AC). Ngoai ra, cao EA va Bu da dugc chitng minh c6 thanh phan cha
yéu 1a cac acid phenol ¢ nhiéu tac dung sinh hoc déng cha ¥ 163, Do vay, 2 cao chiét
nay duoc ding dé phan 1ap cac hop chat. Céc chat phan lap caa luan an dugc danh sb

theo trinh ty rira giai trén HPLC tuwong (ng véi cao toan phan (xem Hinh 3.1).

L4 tuoi Actis6 (90 kg) " Cao toan phan .

Chiét vdi ethanol - nwdc (1:1) 2°

507
403
030
20~

Cao 1dng (5,2 kg)

CHCl5 (12 Iit)

]

Cao Cf (60 g) Dich con lai

EtOAc (9 lit)

Dich con lai Cao EA (30 g)
n-BuOH (15 Iit) :;}
o HBn hop chudn N
Dich con lai Cao Bu (90 g) 2:':; gﬂ =[1
)

. "o ' . . R
0.00 00 15100 20100 2500 30.00 as'00 4000
Miutes

Hinh 3.1. So @6 chiét xuat va SKP phan tich cao EA va Bu bang HPLC-PDA & 330 n

Chd thich: Cac dinh danh s6 tir 1 - 13 1a c&c chdt diroc phan Idp cia dé tai, xem ¢ bang tém tat cac chat
phan Igp (Muc 3.1.1.2 va 3.1.1.3). Piéu kiégn HPLC: Xem Muc 3.2.2.2
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3.1.1.2. Phan Igp céc chat tir cao n-butanol (Bu)
13 hop chat gém chét 1-2, 4-12 va 14-15 dugc phan 1ap theo quy trinh tém tit & Hinh
3.2 va Bang 3.1. Két qua phan tich cac phan doan bang HPLC-PDA & Hinh 3.3.

CaoBu(10g)

| mpiC
[ Buz | [ Bu3 |[ Bua || Bus || Bu6 || Bu7 || Bus || Bug | |
semi-prep.HPLC l két tua
j/ tinh S
B
cynarin T
Bu21 Bu22 (83,5 mg) Scolymosid cynarosid  3,4-diCQA | &  acid succinic
(6) (197,8 mg) (20mg) (50 mg) = (133,5 mg)
8 9 10 5
M
1-CQA 3-CQA feruloylquinic
(12,36 mg) (13,43 mg) (9,49 mg)
(1) (2) (7)
acd  4-COA (Bu93| [Buoa4| |Buos]
chlorogenic (21,7 mg) l l l
(49,4 mg) (5)
(4) 3,5-diCQA  1,5-diCQA Apigenin 7-rutinosid
(63,3 mg) (74,4 mg) (2,4 mg)
(11) (12) (15)

Hinh 3.2. So' @6 phan Iap cé4c hop chét tir cao Bu
Chu thich: Cac char duwoc xdc dinh cdu tric bang phé NMR (xem ¢ Muc 3.1.2)

Cao Bu (10 g) dugc hoa trong methanol thu dugc taa, tua nay duoc loc ria vai
methanol lanh thu duoc hop chét 14 (133,5 mg); phan dich con lai duoc loc va co dén
can, hoa can trong lugng téi thiéu nudc cat dé tién hanh phan l1ap cac hop chat bang
MPLC (diéu kién cot MPLC-Bu & Muc 2.2.1.1) thu dugc 10 phan doan, ky hiéu (Bu-
1 dén Bu-10). Trong d6, 8 phan doan Bu-2 (0,35 g), Bu-3 (0,43 g), Bu-4 (0,45 g),
Bu-5 (0,083 g), Bu-6 (0,5 g), Bu-7 (0,11 g), Bu-8 (0,06 g) va Bu-9 (2,5 g) duoc diing
dé phan lap céc hop chat.

Phén doan Bu-2 (0,35 g) va Bu-3 (0,43 g) duoc phan tach trén cot sic ky long
ban diéu ché ap suat cao (diéu kién cot semi-prep. HPLC-Bu-2 va Bu-3 & Muc
2.2.1.1) thu duoc céc hop chat 1 (12,36 mg) va 2 (13,43 mg) tir Bu-2; hop chét 4 (49,4
mg) va 5 (21,7 mg) tir Bu-3. Tur phan doan Bu-4 (0,45 g) thu dugc tua vo dinh hinh,
taa nay duoc két tinh lai trong methanol - nuéc thu duoc hop chét 6 (83,5 mg). Phan
doan Bu-5 (0,083 g) duoc tinh ché trén cot semi-prep. HPLC (xem diéu kién & Muc
2.2.1.1) thu duoc hop chat 7 (9,49 mg). Tir phan doan Bu-6 (0,5 g) va Bu-7 (0,11 g)
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thu duoc tia mau vang nhat; taa tir Bu-6 duoc két tinh lai trong chloroform - methanol

thu dugc chat 8 (197,8 mg); loc rira tua tir Bu-7 véi methanol lanh thu duoc hop chat

9 (20 mg). Phan doan Bu-8 duoc cd loai acetonitril va dong khé thu duoc hop chat

10 (50 mg). Phan doan Bu-9 (1,5 g) duoc phan tach tiép trén cot semi-prep.HPLC
(diéu kién & Muc 2.2.1.1) thu duoc 6 phan doan (Bu-9.1 dén Bu-9.6); trong d6 phan
doan Bu-9.3, Bu-9.4 va Bu-9.6 duoc cd loai acetonitril va dong kho thu dugc cac

hop chit twong ung 13 11 (63,3 mg), 12 (74,4 mg) va 15 (2,4 mg).
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Hinh 3.3. SKP cac phan doan ct MPLC cua cao Bu (MPLC-Bu) dung aé phan Iap cac chat

Bing 3.1. C4c hop chét phan lap tir cao Bu

Nhém Chat  KL®*  Tén hgp chat Chat KL? Tén hop chat

1 12,36 1-CQA 6 83,5 cynarin
2 13,43 3-CQA 10 50,0 3,4-diCQA

CQA 4 49,4  acid chlorogenic 11 63,3 3,5-diCQA
5 21,7 4-CQA 12 74,4 15-diCQA
7 9,49  3-feruloylquinic

Flavonoid 8 197,8 scolymosid 15 2,4  apigenin-7-rutinosid
9 20,0 cynarosid

Acid hitu co 14 133,5 acid succinic

aKL: Khéi liwong (mg). CAc pic ddnh s6 1 - 12 1& cac hop chat phan ldp, thi tu ddnh sé dua vao thir t rira gidi
S0 Véi cao Bu va cao toan phan. Cac chat ¢6 ham lrong thap khdng xudt hién pic trén SKD duwoc danh sé theo
trinh te phan Idp va nai tiép vai cac char di phdn ldp. Céc chat dirge xdc dinh cdu tric bang phé NMR (xem

¢ Muc 3.1.2).
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3.1.1.3. Phan Idp céac chat tir cao ethyl acetat (EA)
10 hop chat gom chét 3, 8-10, 13, 16-20 duoc phan 1ap theo quy trinh tém tit & Hinh
3.4 va Bang 3.2. Két qua phan tich cac phan doan bang HPLC-PDA ¢ Hinh 3.4.

Cao EA (30 g)
| VLC
| | | | | | |
| a2 || EA3 || EA4 | | Eas | | eas | | Eea10 | | eAl6 [
két tia MPLC 5 tia|  sephadex
tinh ‘ ‘ 'g ,74|
Cynaratriol Luteolin ‘EA_5'2| | EA'S'?" % ‘ Sl | [ B ‘ o
(180,7 mg) (16,7 mg) sephadex %‘
(16) 170 acid 4-hydroxy Cynarosid <— Scolymosid
protocatechuic benzaldehyd (552,3 mg) (225,4 mg)
(13,2 mg) (6,2 mg) (9) (8)
(19) aldehyd acid caffeic (20)
protocatechuic (49,9 mg) ‘
(48,6 mg) (3) | |
(18) ‘ EA-16.2 ‘ \ EA-16.6 ‘
! !
3,4-diCQA 4,5-diCQA
(35,2 mg) (43,1 mg)
(10) (13)

Hinh 3.4. So' @6 phan Iap cé&c hop chét tir cao EA

Chd thich: Cac chdt duoc xdc dinh cdu tric bang phé NMR (xem ¢ Muc 3.1.2).
Cao EA (30 g) dugc phan lap bang sic ky cot VLC (diéu kién cot VLC-EA ¢
Muc 2.2.1.1) thu dugc 16 phan doan, ky hiéu (EA-1 dén EA-16). Trong dé, 6 phan
doan EA-2 (1,12 g), EA-3 (0,27 g), EA-4 (0,35 g), EA-5 (2,4 g), EA-6 (0,32 g), EA-
10 (1,1 g), EA-16 (10 g) duoc dung dé phan lap cac hop chat. Cac phan doan khac

khong nghién ciu do c6 khéi lwong it va c6 thanh phan tring véi cao Bu.
Phan doan EA-2 (1,12 g) dugc hoa trong methanol va loc, thu dugc tia tréng
nga; tia nay duogc két tinh lai trong chloroform - methanol thu dugc hop chat 16
(180,7 mg). Phan doan EA-3 (0,27 g) duoc hoa trong methanol, c6 thu hdi dung moi
thu duoc tia, rira tia voi chloroform - methanol lanh thu dugc hop chat 17 (16,7 mg).
Phén doan EA-4 (0,35 g) duoc két tinh lai trong methanol thu duoc hop chat 19 (13,2
mg). Phan doan EA-5 (2,4 g) duoc tiép tuc phan tach trén ¢t MPLC (diéu kién cot
MPLC-EA-5 & Muc 2.2.1.1) thu duoc 3 phan doan (EA-5.1 dén EA-5.3); trong do,

cac phan doan EA-5.2 va EA-5.3 duoc ¢ loai acetonitril va dong kho thu duoc cac
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hop chit trong Gng 14 18 (48,6 mg) va 3 (49,9 mg). Phan doan EA-6 (0,32 g) dugc
phan tach trén cot Sephadex LH-20 (diéu kién cot sephadex-EA-6 & Muc 2.2.1.1) thu
dugc 5 phan doan, tir phan doan EA-6.3 thu dugc hop chat 20 (6,2 mg). Phan doan
EA-10 (1,1 g) duoc hoa trong methanol thu dugc tia mau vang, ttia nay duogc két tinh
lai trong methanol thu duoc hop chat 9 (520,3 mg); phan dich con lai sau khi loc 1ay
tia dugc co thu hdi dung moi va tiép tuc phan tach trén cot Sephadex LH-20 (diéu
kién cot sephadex-EA-10 ¢ Muc 2.2.1.1) thu dugc 4 phin doan (EA-10.1 dén EA-
10.4); tir phan doan EA-10.4 thu duoc hop chat 9 (32,0 mg); phan doan EA-10.2 (520
mg) tiép tuc duoc tinh ché trén cot Sephadex LH-20 thu dugc hop chit 8 (225,4 mg).
Phéan doan EA-16 (10 g) duoc dung mot phan (1,2 g) dé phan tach tiép trén cot MPLC
(diéu kién cot MPLC-EA-16 6 Muc 2.2.1.1) thu dugc 6 phan doan; phan doan EA-
16.2 va EA-16.6 duoc cb loai acetonitril va dong kho thu duoc cac chat tuong tng 1a
10 (35,2 mg) va 13 (43,1 mg).

Bang 3.2. Cac hop chit phan lap tircao EA [ caoea oo
Nhém  Chit KL® Tén hgp chit - L
on 3 a 6 s 10
3 499 acid caffeic oo A A e
CQA 10 352 34-diCQA - eas
13 431 45-diCQA - e
18 ag Clewd o™ 3
protocatechuic T A_
18
Dan xuét 9 13p aid e T T TN
acid benoic ’ protocatechuic S
. 20
4-p-hydroxy \ \
20 6,2 benzaldehyd D S o e s wm | wew  wer e wdeo
| EA-10 8
8 225,4  scolymosid JL
Flavonoid 9 552,3 cynarosid -3;-::'“" B
‘““ EA-16 10-12
17 16,7 luteolin h
Sesquiterpen 16 180,7  cynaratriol N R R L“‘ T
lacton
. — Hinh 3.5. SKD cac phén doan cft VLC-EA dung di
KL?1a khoi luong (mg); CQA: Caffeoyquini acid phan Iap cac chét

Ghi cha: Céc pic ddnh sé 1 - 13 1a céc chat duwoc phan lap, thir tir ddnh so duwa vao thi t riza gidgi so véi cao
EA va cao toan phan. Céc chdt c6 ham hrong thdp khong xudt hién pic trén SKD duwoc danh sé theo trinh tir
phan I@p va néi tiép véi chdt da phan Iap. Céc chat dwpe xdc dinh cdu trac bang phé NMR (xem Muc 3.1.2).
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Két qua kiém tra tinh khiét cho thy céc chat phan lap déu dat tinh khiét SKLM
va c6 d¢ tinh khiét HPLC-PDA trén 95 % (ngoai trir 3,4-diCQA va 3,5-diCQA). Do
vay, c4c chat ndy duoc dung dé tién hanh do phd NMR (xem Bing 3.3).

Bang 3.3. Tong két cac hop chat phan lap tir cao EA va Bu

STT hﬁ%ﬁ:t Nhém KL Tén hop chét © SKLNT 'nhﬁs:f:: )
1 1 12,36  1-CQAP + 99,17
2 2 1343 3.cQAP + 97,78
3 3 onocon 499 acid caffeic b * 97,53
4 4 49,4 acid chlorogenic® + 98,69
5 5 21,7 4-CQAP + 97,16
6 7 9,49  3-feruloylquinic® + 99,67
7 6 83,5 cynarin + 98,60
8 10 852 3,4-diCQAP + 90,47
9 11 di-CQA 633 3,5-diCQAP + 91,22
10 12 744 15.diCQAP + 95,99
11 13 43,1  45-diCQAP + 96,39
12 18 . o 48,6  aldehyd protocatechuic + 95,99
13 19 bD eannzgzjcat acid 13,2 acid protocatechuic ° + 97,36
14 20 6,2  4-p-hydroxy benzaldehyd ° + 95,24
15 4232 scolymosid ™ © + 99,61
16 9 . 572,3 cynarosid " + 97,70
17 17 Flavonold 16,7  luteolin " + 95,61
18 15 2,4 apigenin-7-rutinosid © + 96,47
19 16 i\iigﬂ'terpen 180,7  cynaratriol ¢ + -d
20 14 Acid hitu co 133,5 acid succinic + 97,21

a: Khai heong (mg); °: Hop chdt lan dau tién dwoc phan lap trong loai Actisd tai Viét Nam.
¢: Cac hop chdt da dwpc xdc dinh bang phé NMR (xem Muc 3.1.2)

d: Khong kiém tra tinh khiét HPLC do kém phan cuc va kém nhay véi dau do PDA.

e: Trung Véi cac chat da duoc phan lgp nam 2011 164

3.1.1.4. Phan lgp chdt déi chiéu

Acid chlorogenic (AC), cynarin (CY) va cynarosid (CR) la cac thanh phan
chinh va c6 tac dung sinh hoc da duoc ching minh cua 14 Actisd. Do d6, cac chat nay
s& duoc lya chon 1am nguyén liéu thiét lap CDC.

Cao kho Actisd (S6 16 CNC1.1 ¢6 ham lugng CY 2,6 %; AC 2,3 %) da nghién

ctru diéu ché & Muc 3.4.3 duogc lya chon 1am nguyén liéu chiét xuat phan 1ap cac chat
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CDC (acid chlorogenic, cynarin va cynarosid). Ethanol 20 - 40 % da dugc khao sat
la dung mdi c6 kha ning hoa tan tot nhat véi ham lwong hoat chét cao nhat di véi
cao khé Actisd (xem Muc 3.2.2.2). Sau khi dugc hoa tan, cao long Actisd duoc loc va
tién hanh loai tap bang céch lic phan bé long - 1ong (Hinh 3.6) va tiép tuc duoc phan
lap bang céac ky thuat sac ky nhu sau:

Phan ldp CPC cynarosid va phin tach cdc phéin doan giau AC va CY bang
sic ky cgt chan khong (Cér CPC.VLC-Bu): 100 g cao n-butanol (46 am 25 %) dugc
trién khai trén VLC vai cot 7 x 40 cm, khéi lwgng 600 g silica gel 0,04-0,063 mm,
pha dong ethyl acetat va methanol véi lugng methanol ting dan (xem Bang 3.4). Kiém
tra cac phan doan trén SKLM, gom céc phan doan cd thanh phan gidng nhau. Két qua
thu duoc 9 phan doan (Bu-1 dén Bu-9). Tir Bu-6 thu duoc 4,0 g két tia mau vang,
taa nay dugc két tinh lai 2 1an trong methanol thu dwgc cynarosid (2,0 g). Phan doan
Bu-6 sau khi hét tia duoc cd thu hoi dung méi. Bu-6 dén Bu-9 la cac phan doan c6
khdi lugng 16n va c6 nhiéu AC va CY nén dugc 1am nguyén liéu dé phan lap céc hop
chat nay trén MPLC (xem Hinh 3.7).

Phan Idp cynarin va phan tach phén doan giau acid chlorogenic bang sdc ky
léng &p sudt trung binh (CPC.MPLC-Bu-9): Trién khai phan doan Bu-9 (1 g x 24
lan) trén hé théng may MPLC, cot siac ky 2,5 x 50 cm, 170 g silica gel Cis (0,04 x
0,063 mm), pha dong gom acetonitril (dung mdi B) va acid formic 0,1% (dung mai
A) véi chuong trinh gradient nhu sau: 8 % B (4 phut) 8 - 15 % B (70 phat), 15 % B
(30 phut), 15 - 30 % B (90 phut), 30 % B (30 phut), 30 - 100 % B (15 phut), tdng thoi
gian la 240 phut, téc do dong 10 ml/phut, thé tich himg 20 ml va budc song phét hién
323 nm. Két qua cho thdy c6 3 phan doan chinh (Bu-9.1 dén Bu-9.3) (Hinh 3.7),
trong d6 PP Bu-9.3 dugc kiém tra trén HPLC-PDA ¢ thoi gian luu va phod UV tring
Vvé6i cynarin chuan, gop tat ca cac phan doan nay caa 24 cot, ¢d thu hdi dung méi, 1am
lanh, xuat hién tua, loc taa dudi 4p suat giam thu dwgc cynarin (450 mg) c6 dang bot

v6 dinh hinh mau trang.

Phan Idp acid chlorogenic bang semi-prep. HPLC (Cgt CPC.Semi-prep.HPLC-
Bu-9.2): Phan doan Bu-9.2 ciia cot MPLC duoc hoa tan trong nudc Véi nong do 35
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mg/ml sau d6 duoc trién khai nhiéu 14n (107 1an, mdi lan 15 phat) trén cot sic ky long
ban diéu ché &p suat cao véi pha dong gom acetonitril (B) va acid formic 0,1% (A)
vé6i chuong trinh isocratic ti 16 12 : 88, téc d6 dong 3 ml/phdt, thé tich tiém mau 80
ul, va budc song phat hién 323 nm. Két qua cho thay c6 2 pic chinh (Hinh 3.7) trong
d6 pic 1 c6 thoi gian lwu va phd UV tring vai acid chlorogenic chun, gop tat ca cac
lan hing pic 1 sau nhiéu lan trién khai, c6 dudi ap suat giam dé loai acetonitril, dong
khd va thu dugc acid chlorogenic (1,0 g) va chat 4-CQA (550 mg). So d6 chiét xuat
phén lap cac nguyén li¢u CDC dugc trinh bay ¢ Hinh 3.6.
Cao khé Actisd (3,0 kg)

- Thém Ethanol 20 % (20 lit)
- Loc, ¢6 thu hdi dung méi

Cao l6ng (9 kg)

- Ldc phédn bé 16ng - Idng

l+ CHCl, (9 Iit x 3 Ién) + EtOAc (9 lit x 2 lan) l+ n-BuOH (9 lit x 3 lén)
Cao CHCl, (150 g) Cao EA (90 g) Cao Bu (200 g)
VLC (n*=2) |
Bu-62 (55 g) Bu-7,89 (52 g) Bu-99 (32 g)
MPLC (n = 24)
Két tinh lqi J Bu-9.2 (5 g) Bu-9.3 (12 g)
Cynarosid (2,0 g) } ?:r:!lg-;jp HPLC Loc, rika tia
Acid chlorogenic (1,0 g) Cynarin (450 mg)

Hinh 3.6. So' @6 chiét xuat va phan lap cac nguyén ligu ChC
Ghi cha: *n: Lgp lgi n lan véi cing diéu kién sac ky (n=2, méi ¢t VLC thyc hién 1-2 ngay; n=24, mai cét
MPLC thyec hién 3 gio; n=107, méi cét semi-prep.HPLC thuc hién 15 pht)
@Cdc PP giau CY va AC, c6 thé dung phan ldp tiép cac hop chdt nay bang MPLC

EA -H.O - FA (8:0,5:0,5) A — o ]

fprissugens 1391 AC 4_CQA ey
Cot CPC.VLC-Bu AR N A Cét CPC.Semi- ™~ =]
. gu. Bu- Bu- Cot CBC.MPLC- 1 prep.HPLC-Bu-9.2
91 92 93 Bu-9 :
g :
# W AC+CY+CR
- & i i e :
- SEaEe \ -

Hinh 3.7. Két qua phan lap CPC bang cac ky thuat sic ky
Ghi chu: AC (acid chlorogenic); CY (cynarin); CR (cynarosid)
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Bang 3.4. Két qua phan tach cac phan doan cia ct CPC.VLC-Bu

PD Hé dung moi Binh V(lit) Pi(@ P2(9) P (9)
1 EA 1 0,5 0,3 0,2 0,5
2 EA - MeOH - H,0 (6:0,5:0,5) 2 05 05 05 1,0
3 EA-MeOH - Hz0 (6:0,5:0,5) 3 0,5 1,0 0,8 18
4  EA-MeOH - H20 (6:0,5:0,5) 4 0,5 1,2 0,9 2,1
5 EA - MeOH - H;0 (6:0,5:0,5) 5-8 2,0 3,1 2,9 6,0

EA-MeOH-H,0 (50505 9-16 40 270 280 550

®  EA-MeOH - H:0 (2:05:05) 17-24 40 toa tia  taa (4 g)
EA - MeOH - H.0 (2:0,5:05) 25-27 15 6,3 6,7 13,0
EA - MeOH (1:1) 28-31 20 20,8 184 39,2

9 EA-MeOH (2:8) 32-50 9,0 11,0 10,0 21,0

P1: khoi lirong thuec té thu duroc tir cot VLC 1

P2: khoi lirong thuec té thu duroc tir cét VLC 2

P: khoi Leong thuec té thu dieoc tir 2 cot VLC
Céc nguyén liéu thiét lap CDC duoc phan lap gom acid chlorogenic (1,0 g),
cynarin (450 mg) va cynarosid (2,0 g) s& dugc thiét 1ap chuan thir cap (xem Muc 3.2.1).

3.1.2. Xac dinh céu tric
3.1.2.1. Ddn xudt acid benzoic

Hop chét 18, 19 va 20 1a dang bot vo dinh hinh, tan t6t trong methanol, cho phan
g duong tinh véi thudc thir FeCls.

Pho UV Amax (MeOH): Hop chat 18 c6 3 dinh hap thu cuc dai ¢ (230,8; 279,2
va 311,3 nm); hop chat 19 ¢ 3 dinh & (220,2; 259,1 va 293,5 nm); hop chat 20 chi
¢6 1 dinh hap thu cuc dai & 250,8 nm (xem Hinh 3.8).

PR T2 { %04
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AR 2/792\ Chat18 Chat 19 ] Chat 20
Vo 313 P 1

weh S / it 259.1 i
.\J./ \ / N \\ Ll X

2 10] | / A 2. 3

| \ 1
I L \ 100 s i j
Vo \ i i 5 N 15—

151 \/ \\ 050 T

4] M om s oo =
i ] i [ " i R gt | ! | L b " I
20K W00 00 0K WOM WM MM BLH R0 200 40 K00 B0 W00 WO KO KO B0 M0 AW 60 MO 0O M M0 %00 B0

Hinh 3.8. Phé UV cua hep chit 18 - 20

Pho ESI-MS (ES") m/z: Hop chat 18, 19 va 20 c¢6 ion [M-H] véi m/z tuong
ung la 137,0; 153,0 va 121,1. Do d6, KLPT va CTPT du doan cua cac chét 13 138,0
(C7Hs0s, chat 18), 154,0 (C7HsO4, chat 19) va 122,1 (C7HsO2, chat 20) (Phu luc 9).

Pho 3C-NMR: C6 7 tin hiéu cong huong caa carbon, trong d6 ¢6 1 nhom
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carbonyl acid & dc 168,4 (C-7) cua hop chat 19 hozc carbonyl aldehyd ¢ dc 190,9 -
197,3 (C-7) cua hop chat 18 va 20. Sau tin hiéu cong husng con lai déu tap trung &
ving dc 114,2 - 161,4 dic trung cia vong thom. Riéng hop chat 20 c6 2 tin hiéu
carbon ¢ oc 131,4 (C-2 va C-6) va oc 115,0 (C-3 va C-5) c6 cuong dd6 manh goi y
vong thom c6 cau tric ddi xang qua truc (Phu luc 31, Phu luc 32, Phu luc 33).

Pho 1H-NMR: Hop chat 18 va 19 c6 3 tin hiéu proton tai [on 7,22 - 7,32 (1H,
d, 2,0); 51 6,73 - 6,89 (1H, d, 8,0) va 617,25 - 7,25 (1H, dd, 8,0; 2,0)] va cac proton
nay twong tic voi nhau theo hé ABX ching té vong thom bi thé & céc vi tri 1, 3, 4.
Hop chat 20 c6 2 cap tin hiéu proton ¢ Jn 6,80 (2H, d, 8,0) va on 7,77 (2H, d, 8,0)
phu hop vai dit liéu thu duoc tir phd 1*C-NMR gilp khing dinh ciu tric doi xang cua
chat nay (Phu luc 31, Phu luc 32, Phu luc 33).

So sanh dir lieu pho (*H-NMR va 3 C-NMR) vai tai lidu da cong bd, cac hop
chat 18, 19 va 20 duoc x4c dinh twong ung la aldehyd protocatechuic %5; acid
protocatechuic 1% va 4-hydroxybenzaldehyd 6. C4u triic va dit liéu pho *H va 13C-
NMR cua cac hop chat dugc trinh bay ¢ Bang 3.5 va Bang 3.6.

Bang 3.5. Dir ligu phé H va 3C-NMR ciia hop chat 18-20

) Chat 182" Chat19&°b Chat20®b
;ﬁ (aldehyd protocatechuic) (acid protocatechuic) (4-hydroxy benzaldehyd)
dc on (J) dc on (J) dc on(J)
1 128,6 | - 1239 | - 1219 | -
2 114,2 | 7,22d (2,0) 115,1 | 7,32d (2,0) 131,4* | 6,80d (8,0)
3 146,0 | - 1449 | - 115,0* | 7,77 d (8,0)
4 152,5 | - 1496 | - 1614 | -
5 | 1155 | 6,89d (8,0) 117,0 | 6,73d (8,0) 115,0% | 7,77.d (8,0)
6 | 1245 |7,26dd (8,0;2,0) | 121,5 | 7,25dd (8,0; 2,0) | 131,4* | 6,80d (8,0)
7 190,9 | - 168,4 | - 197,3
oc,H (ppm); J (Hz); 500 MHz; b. po trong DMSO-ds; *carbon doi ximg qua truc;
Bang 3.6. Cu trdc cia cac dan xuit acid benzoic phan l1ap 18 - 20
Kihigu  Tén hop chit R: R.
18 Aldehyd protocatechuic OH H
19 Acid protocatechuic OH OH

20 4-hydroxy benzaldehyd H H
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3.1.2.2. Dén xudt acid caffeic

11 hop chat gém 1 - 7 va 10 - 13 ¢6 dang bot vo dinh hinh mau tring tan tdt trong
methanol, cho phan tmg dwong tinh véi thudc thir FeCls,

Phd UV Amax (MeOH): Cac hgp chat déu cé hinh dang phdé UV vaéi 3 dinh hap
thu cuc dai twong tu nhau. Riéng hop chat 6 (cynarin) c6 hinh dang vai cua phd UV
hoi khac hon so véi cac hop chat con lai (xem Bang 3.7).

Bang 3.7. Pic diém phé UV va MS caa chét 1-7 va 10-13

Phé ESI-MS (ES’) (m/z) .
Nhom P - : UV (MeOH) Hinh dang phé UV
chat  m-HY Phan manh ion (Amax nM)
3 1796 - - - 1354 217,9; 240,2; 324.4
1 3531 - 1911 - - 217,9:242,6: 3255
mono- 2 3531 - 1911 1791 - 217524243255 | cpinlswar
CQA 4 3531 - 911 - - 2177;2424;3253 T AR
5 3531 - 1911 1791 1731 217,5:242,2:3245 L IX
7 3672 - 1911 1791 - 218,0:242,7:326,9 -
6 5154 3532 1911 1791 -  216,8;243:8;3231 | Chit6 (cynarin)
10 5153 3531 191,01 - 1731 2175 2436:3254 g
di-CQA 11 5151 3531 1915 1795 -  217,9;242,6: 328,0
12 5151 3531 1911 - - 216,7,2438;3256 ..
Chat 10 - 13
13 515,2 353,2 1911 - 173,1 217,8;242,4; 325,6 “mrramme s e de we e e

Pho ESI-MS (ES") m/z: Dya vao dic diém phé UV va dic tinh phan manh trén
phd ESI-MS (ES") cua cac chat (xem Bang 3.7, Phu luc 6, Phu luc 7), so sanh vai tai
licu 17 ¢ thé dy doan cac chat nay la dan xuat cua acid caffeic va cac hop chat nay
duoc chia lam 3 nhém cau tric gom:

- Nhom 1 (acid caffeic): Hop chat 3 c6 [M-H]~ véi m/z 179,1 [caffeoyl — H]. Do

d6 khéi lugng phan tir 12 180 véi CTPT dur doan 1a CoHgOs.

- Nhém 2 (acid quinic + 1 acid caffeic): Hop chat 1, 2, 4, 5 va 7 duoc du doan
la cac mono-CQA do ching déu c6 cac manh ion [M-H]~ véi m/z = 353,1 va
cac phan manh ion dic trung gom m/z = 191,1 [acid quinic — H]" hay [M —
caffeoyl — H]- va m/z 179,1 [caffeoyl — H]~. Do d6, hop chat 1, 2, 4 va 5 ¢6
KLPT la 354 phu hop véi CTPT la Ci6H1s0s. Hop chat 7 c6 m/z = 367,2 ¢6
cac phan manh ion ciing tuong tu nhu hop chat 1, 2, 4 va 5. Do d6, hop chat 7
c6 KLPT la 367 phu hop véi CTPT la C17H2009 (xem Phu luc 6).
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- Nhém 3 (acid quinic + 2 acid caffeic): Hop chat 6, 10, 11, 12 va 13 déu c6
ion [M-H]" vé&i m/z = 515,1 va cac ion dic trung gdm m/z = 353,1 [M — caffeoyl
— H] cung cac phan manh ion tuong tu nhu ¢ nhdm 2 (Bang 3.7, Phu luc 7).
Do d6 cac hop chat nay duoc dir doan 1a di-CQA véi CTPT phi hop 1a CasH24012.
Phé 3C-NMR: Tir Bang 3.7 cho thay hop chét 1 - 7 va 10 - 13 duogc chia lam 3 nhém
C4u trac nhu sau:
- Nhoém 1 (Chét 3): C6 9 tin hiéu carbon cia 5 nhém CH va 4 carbon bac 1V [1
nhom carbonyl c6 dc 165,3 - 168,7 (C-9°); 2 carbon oxymethin vong thom ¢
oc 145,1 - 149,5 (C-3° va C-4’) va 1 tin hiéu con lai & ¢ 125,3 - 127,8 (C-17)].
- Nhoém 2 (Chat 1, 2, 4, 5 va 7): C6 16 tin hiéu carbon gom 9 tin hiéu tuong tur
véi nhom 1 va 7 tin hiéu khac [1 tin hiéu ¢ oc 171,1 - 177,1 (C-7) cta nhdm
carbonyl va 6 tin hiéu ¢ vung trudong cao & dc 73,1 - 81,2]. Riéng hop chat 7
c6 thém 1 tin hiéu cuong d6 manh & dc 51,7 goi y 1a 1 nhém methoxy.
- Nhom 3 (Chat 6 va 10 - 13): C6 25 tin hiéu carbon gém 16 tin hiéu twong tu
v6i nhém 2, nhiéu hon nhém hai 9 tin hiéu tuong tu nhém 1.
Khung acid caffeic ciia hop chat 3 va cac hop chat nhdm 2 (1, 2, 4, 5 va 7), nhém
3 (6 va 10 - 13) duoc xéac dinh duya trén sy xuat hién cua 2 cap tin hiéu dinh do6i caa 2
proton lan luot ¢ on 7,37 - 7,55 (J = 16,0) va 6,11 - 6,28 (J = 16,0) goi y 1a 2 proton
olefinic H-7°(H-7") va H-8(H-8”) c0 lién hé trans vai nhau caa mot hoac 2 nhom
acid caffeic. Ngoai ra, 3 tin hiéu proton ctia vong thom tuwong tac véi nhau theo hé
ABX [H-2(H-2”) d (2,0); H-5’(H-57) d (8,0); H-6’ (H-6) dd (2.0; 8,0)] chung to
vong thom c6 3 vi tri thé ¢ 1, 3 va 4. Tur két qua cua pho MS, phdo NMR (*3C, H,
COSY, HMBC), két hop véi so sanh dit liéu pho trong tai liéu 8, hop chat 3 duoc
xé4c dinh 1 acid caffeic 1. Céac hop chat thusc nhoém 2 va 3 déu c6 nhém thé acyl 1a
acid caffeic, trong d6 nhém 2 va 3 dugc du doan 1an luot 12 mono-CQA va di-CQA.
Hop chat 7 c6 thém 1 tin hiéu caa carbon methoxy ¢ dc 51,7 va 3 proton cua nhoém
OCH3 & 01 3,56. Két hop véi cac mdi tuong quan trong phé HMBC giita cac proton nay
VGi dc 145,1 (C-57) ¢6 thé xac nhan hop chét 7 c6 nhom thé acyl 12 acid ferulic.
Khung acid quinic caa cac hop chat nhém 2 (1, 2, 4, 5, 7) va nhém 3 (6; 10 -
13) duoc xac dinh dua trén 7 tin hiéu cong huang trén phd 3C-NMR [3 oxymethin &
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oc 63,9 - 77,0 (C-3, C-4 va C-5); 2 methylen & dc 33,0 - 40,8 (C-2 va C-6); 1 carbon
bac 4 oxy hoéa ¢ oc 72,9 - 81,2 (C-1) va 1 nhdm carbonyl ¢ 6¢ 173,1 - 178,2 (C-7)].
Phé H-NMR cho thay su cong huong ddi véi ba proton oxymethin & on 3,31 - 5,34
(H-3, H-4 va H-5) va hai cap proton methylen ¢ 6n 1,76 - 2,25 [(2H) H-2 va (2H) H-
6]. Cau hinh cua acid quinic duoc xac dinh dya trén hang s6 ghép J ctia H-4 va H-5
(Hinh 3.9). Hang sé ghép 3J (H-4, H-5) cta cac hop chat nhdm 2 va 3 c6 gia tri tir 8,0
- 11,5 Hz, do vay cac hop chat nay phu hop véi cau hinh A cua acid quinic 16°.

oH . "o ° OH
WOH Ho:/% i
Cau hinh A Cau hinh B
3] (H-4, H-5) = 9,25 Hz 3] (H-4, H-5) = 3,95 Hz
Hinh 3.9. C4u hinh caa acid quinic

Pho H-NMR: Phan tich tin hiéu cac proton cua acid quinic ¢ ving trudng cao
6 on 3,31 - 5,63 (H-3, H-4 va H-5) bang cach quan sat tin hiéu downfield rd cua cac
proton nay so véi phd cua acid quinic ching to tai vi tri nay c6 lién két véi nhom acyl
167.170.171 (xem Bang 3.8 va Bang 3.9, Phu luc 10, Phu luc 11).

Phé 2D-NMR (COSY, HMBC): Dix liéu phé COSY ghi nhan duoc cac tuong
tac cua céac proton ké can cua acid quinic giup xac dinh vi tri cac proton nay trong
cau tric. Phd HMBC cho thay su tuong tac gitta (H-2” va C-7°); (H-7" va C-9”) gitip
khang dinh sy lién két ctia vong thom vai mach nhanh Cs - olefinic.

C4u trdc cua cac hop chat nhom 2 (1, 2, 4, 5 va 7): So sanh dix liéu phd (*H-
NMR va 3C-NMR) cua cac hop chét nay voi cac tai liéu di cong bd, cac hop chat
nhoém 2 duoc xac dinh tuong @ng lan luot 14 acid 1-caffeoylquinic 72, acid 3-
caffeoylquinic 172173, 5-caffeoylquinic (acid chlorogenic) 1’3, acid 4-caffeoylquinic
172173 yva 3-feruloylquinic * (Phu luc 14, Phu luc 15, Phu luc 17, Phu luc 18).

Cau trdc caa cac hop chat nhom 3 (6 va 10 - 13): So sanh dir liéu phd (*H-NMR
va 13C-NMR) cua cac hop chat nay voi céc tai lidu di cong b, cac hop chat nhom 2
duogc x4c dinh twong ung la acid 1,3-dicaffeoylquinic (cynarin) 7>, acid 3,4-
dicafeoylquinic 1”3, acid 3,5-dicaffeoylquinic 13, acid 1,5-dicaffeoylquinic 173 va
4,5-dicaffeoylquinic 1’3 (Phu luc 19, Phu luc 23, Phu luc 24, Phu luc 25, Phu luc 26).
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Bang 3.8. Dir liéu pho 'H-NMR caia chat 1 - 5 va 7 so véi acid quinic tir tai liéu

Vi tri

2a*

2b*

6a*
6b*

>

5

6

7

g’
OCHs
3-OH
4-OH
5-OH
3’-OH
4-OH

Chat1ac Chat2ac Chat 4 2d Chat5ac Chat7ac Chat 324 Acid quinic ¢
(1-CQA) (3-CQA) (5-CQA) (4-CQA) (3-FQA) (Acid caffeic) 169
o (J) on(J) o1 (J) oH(J) o1 (J) o (J) on(J)
2,06-2,13% m 1,842 m 2,18-2,27%m 1,81-1,88%m 2,07-2,13% m - 1,60-1,70 dd (13,0; 3,3)
2,06-2,13% m 1,852 m 2,18-2,27%m 1,81-1,88%m 2,07-2,13% m - 1,60-1,70 dd (13,3; 3,3)
3,84 m 517 m 419m 4,10 brd 5,01 m - 3,80 td (3,3; 2,2)
3,31° 3,532 d (3,0) 3,74dd (8,5;35) 4,66dd(8,0;30) 357m - 3,20 dd (7,8; 2,2)
3,95 brd 3,86dd (11,5;6,0) 534m 4,00 m 3,87m - 3,70 td (7,8; 4,0)
2,21-2,25% m 2,00%m 2,05-2,122 m 1,92-2,022 m 1,76 m - 1,70-1,80 dd (7,8; 4,0)
2,21-2,25°m 1,892 2,05-2,122 m 1,92-2,022 m 1,94 m - 1,78-1,80 dd (7,8; 4,0)
7,02d (2,0) 7,02d (2,0) 7,06 d (2,0) 7,04d (1,5) 7,02d (1,5) 7,06 d (2,0) -
6,76 d (8,0) 6,76 d (8,0) 6,80 d (8,0) 6,77 d (8,0) 6,76 d (8,5) 6,79d (8,5) -
6,97 dd (8,0;2,0) 6,97dd (8,0;2,0)  697dd(8,5;20) 7,00d(80;15)  6,90dd (85;1,5) 6,95dd (8,5;2,0) -
7,41d (16,0) 7,46 d (16,0) 7,57 d (16,0) 7,50 d (16,0) 7,37 d (16,0) 7,55 d (16,0) -
6,18 d (15,5) 6,20 d (16,0) 6,27 d (16,0) 6,28 d (16,0) 6,11 d (16,0) 6,24 d (16,0) -
- - - - [3H] 3,56 s - -

1,77 s - - - - - -
4,56 4,87 d (4,0 - 4,90d (6,5) 472 4,72s -
4,25d (3,5) - - 3,82s ; ; )
9,165 9,17 s - 9,17 s 9,20 s 9,20 s -
9,57s 9,535 - 9,535 9,60s 9,585 -

on (ppm); J (Hz); 2500 MHz; °: 300 MHz;  ©: Do trong DMSO-ds; % Po rrong CDsOD; brd: tin hiéu réng; °tin hiéu chong chdp;

“gi& trj c6 thé hodn doi cho nhau
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Bang 3.9. Dir liéu phé *H-NMR caa chét 6, 10 - 13 so véi acid quinic tir tai liéu

Chit62¢ Ché4t 10 b Chat 11 ¢ Chit 12 24 Chat 13 ¢ Acid quinic & ¢
Vi trt (cynarin) (3,4-diCQA) (3,5-diCQA) (1,5-diCQA) (4,5-diCQA) 169
i on (J) on(J) on(J) on(J) on(J) on (J)
2a* 1,86 m 2,04-2,13 m 2,15-2,32 m 2,26-2,36 'm 2,04-2,15m 1,60-1,70 dd (13,0; 3,3)
2b* 2,33 m 2,04-2,13 m 2,15-2,32 m 2,26-2,36 'm 2,04-2,15m 1,60-1,70 dd (13,3; 3,3)
3 5,39 brd 5,63 m 5,48 dd (3,6; 3,3) 4,06 m 4,18 m 3,80 td (3,3; 2,2)
4 3,65 dd (9,5; 3,5) 5,09 dd (7,4; 2,9) 3,95 dd (8,5; 3,3) 3,60 dd (8,2; 3,1) 4,96 dd (7,8, 3,1) 3,20dd (7,8; 2,2)
5 4,25m 4,25 m 5,42 dd (8,5; 3,8) 5,22 td (9,0; 4,0) 5,36 d (4,2) 3,70td (7.8; 4,0)
a* 2,54 m 2,25-2,29 'm 2,13-2,34'm 1,87-1,91m 1,98-1,81 m 1,70-1,80 dd (7,8; 4,0)
6b* 2,90m 2,25-2,29 'm 2,13-2,34'm 1,87-1,91m 1,98-1,81 " m 1,70-1,80 dd (7,8; 4,0)
2" (27 6,84 (6,95) d (2,0) 7,02 (7,03) d (2,0) 7,07 (7,06) d (2) 7,04 (7,05) d (2,0) 7,01 (7,02) d (2,0) -
5 (57) 6,54 (6,66) d (8,0) 6,89 (6,91) d (8,0) 6,78 (6,76) d (8,2) 6,78 (6,78) d (8,0) 6,74 (6,75) d (8,0) -
6’ (67) 6,61 (6,77) dd (8,0; 2,0) 6,74 (6,75) dd (8,0; 2,0) 6,97 (6,96) dd (8,2; 2,0) 6,98 (6,99) m 6,96 (6,98) dd (8,5;2,0) -
7(7”) 7,48 (7,51) d (16,0) 7,52 (7,56) d (16,0) 7,61 (7,57) d (16,0) 7,45 (7,48) d (16,0) 7,43 (7,49) d (15,0) -
8’ (8”) 6,14 (6,21) d (16,0) 6,24 (6,27) d (16,0) 6,34 (6,24) d (16,0) 6,20 (6,21) d (16,0) 6,14 (6,24) d (16,0) -
3-OH - - - 452s - -
4-OH - - - 4,90s - -
5-OH - - - - 450 -
3’ (3”)-OH - - - - 9,58 (9,58) s -
4’ (4”)-OH - - - - 9,10 (9,10) s -

o (ppm); J (Hz);

fTin hieu chong chap;

3500 MHz; °400 MHz; ©300 MHz; ¢ Do trong DMSO-de;

“vi tri a,b c6 thé hodn déi cho nhau

¢ Po trong CD30D;

brd Tin hiéu réng
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Bang 3.10. Dix liéu phé *C-NMR ciia chat 1 - 5 va 7 so véi acid quinic tir tai liéu

Vi Chat12¢  Chit2®¢ Chit42¢ Chat52¢ Chat72° Chit3*¢ Acid quinic®°®
et (1-CQA) (3-CQA) (5-CQA)  (4-CQA)  (5-FQA) (a. caffeic) 169
Joc dc oc oc oc Jc oc
1 81,2 72,9 76,2 74,1 73,0 - 747
2 39,0 39,0 38,2 40,8 37,2 - 40,7
3 67,5f 71,0 71,3 63,9 71,0 - 69,3
4 74,2 71,2 72,0 77,0 69,3 - 74,8
5 66,4 67,3 73,5 66,6 66,8 - 66,9
6 34,4 35,1 38,8 37,7 35,1 - 37,6
7 173,1 176,1 1771 175,3 173,6 - 175,8
I 125,5 125,7 127,8 125,6 125,3 127,9 -
2 114,6 115,1 116,5 114,7 114,6 116,5 -
3 145,6 145,6 147,1 145,6 145,1 146,8 -
4 148,3 148,2 149,5 148,3 148,4 149,4 -
5 115,8 115,8 115,3 115,8 115,8 116,5 -
6’ 121,2 121,1 122,9 121,2 121,2 122,9 -
7 145,0 144,4 146,8 1448 145,1 147,0 -
8’ 114,7 114,6 115,2 114,6 113,8 115,7 -
9 165,3 166,1 168,7 166,3 165,3 171,2 -
OCHs - - - - 51,7 - -

2125 MHz; ® 75 MHz; © Do trong DMSO-ds; ® Po trong CDs0D; ¢ (ppm); fSuy ra tir phé HSQC

Bing 3.11. Dir ligu phé *C-NMR ciia chat 6 va 10 - 13 so véi acid quinic tir tai ligu

Chat6 ¢ Chat10°¢ Chit11°¢ Chat 12 ¢ Chat132¢  a. quinic

Vi tri (cynarin) (3,4-diCQA)  (3,5-diCQA)  (1,5-diCQA)  (4,5-diCQA) 169
Jc Joc Jdc oc oc oc

1 81,2 77,8 74,29 79,6 734 747

2 33,0 37,6 35,2 34,2 37,4 37,6

3 73,0 70,0 70,8 67,6 66,2 69,3

4 75,3 75,6 70,31 71,0 77,2 74,8

5 67,8 66,8 72,1 70,0 69,6 66,9

6 41,3 40,4 37,6 35,9 37,0 40,7

7 174,6 177,3 178,2 172,7 174,6 175,8
1’(1”) 127,4(1275) 126,3(126,4) 127,8(128,0) 1255(1255) 1254 (125,4) -
2°(2’) 116,1(1155) 114,7(113,8) 1158(115,8) 114,8(114,9) 114,8 (114,8) -
3°(37) 146,5(146,7) 1454 (1454) 146,8 (146,8) 1456 (1456) 1455 (145,5) -
4 (47) 149,2(149,6)  148,1(148,2) 1495(149,6) 1484 (148,4) 1484 (148,4) -
5°(5’) 1166 (116,6) 1151 (115,1) 116,5(116,5) 1158(115,9) 1158 (115,7) -
6’ (6) 122,0(122,9) 121,7(121,8) 123,0(123,0) 121,2(121,3) 121,4 (121,4) -
7°(77) 147,1(147,7) 1458 (1459) 146,9 (147,1) 1451 (145,1) 1455 (145,4) -
8 (8°) 1154 (1155) 113,6 (113,6) 1151 (1153) 114,2(114,2) 113,8(113,6) -
9°(9) 167,8(168,8)  167,1(167,0) 168,6(169,1) 1650 (166,2)  165,9 (165,5) -

4125 MHz; 100 MHz; °75 MHz; ®Po trong DMSO-ds; ¢ Do trong CDs0D; 6c (ppm);

" Gia tri duoc suy ra tir pho HSQC; 9 Gid tri duroc suy ra tir phé HMBC
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Bang 3.12. C4u tric ciaa cac hep chat 1-7 va 10-13

6 OR, 4
OR3
HOOC 1 2 A
OR, OR,
acid quinic acid ferulic
Ki higu Tén chat R1 R2 Rs R4
1 1-caffeoyl quinic caffeoyl H H H
2 3-caffeoyl quinic H caffeoyl H H
4 5-caffeoyl quinic (a. chlorogenic) H H H caffeoyl
5 4-caffeoyl quinic H H caffeoyl H
7 3-feruloylquinic H feruloyl H H
6 1,3-dicaffeoylquinic (cynarin) caffeoyl caffeoyl H H
10 3,4-dicaffeoylquinic H caffeoyl caffeoyl H
11 3,5-dicaffeoylquinic H caffeoyl H caffeoyl
12 1,5-dicaffeoylquinic caffeoyl H H caffeoyl
13 4,5-dicaffeoylquinic H H caffeoyl caffeoyl

3.1.2.3. Hop chat flavonoid
CA4c hop chit 8, 9, 15 va 17 ¢6 dang bot vo dinh hinh mau vang, tan tét trong

methanol, ethanol, ethyl acetat, cho phan tmg dwong tinh véi thuéc thir FeCls va AICIs.

Pho UV kmax (MeOH): Cac chat déu c6 hinh dang phé UV vai 3 dinh hap thu

cuc dai twong ty nhau. Hinh dang phd UV cua hop chit 17 hoi khac hon so véi cac

chat con lai (xem Bang 3.13).

(xem Bang 3.13, Phu luc 8) duoc phan tich nhu sau:

Hop chat 17 m/z 285,1 [M — H]

Hop chét 9: m/z 447,6 [M — H]; 285,5 [M — glc — H]-
Hop chét 8: m/z 593,3 [M — H]; 447,4 [M — rha — H]

Phé ESI-MS (ES)~ m/z: Céc ion phan tir va phan manh ion m/z ctia 4 hop chét

Hop chat 15: m/z 577,0 [M — H] ; 269,3 [M — glc — rha— H]
Tir két qua phan tich phd ESI-MS cho thay hop chat 8 va 9 duge du doan 1a hop chat

glycosid c6 cuing khung aglycon v&i hop chat 17. Hop chat 15 ciing dugc du doan 1a

mot glycosid co 2 phan tir duong 13 glucose va rhamnose twong tu hop chat 8 nhung
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khac khung aglycon. KLPT cua cac hop chit dugc dy doan lan luot 1a CisH100s
(M=186, chit 17); CaH2011 (M=448, chét 9); Cz7Hz0O1s (M=594, chit 8);
C27H30014 (M= 578, chit 15).

Bang 3.13. Pic diém phé UV va MS cia chat 8, 9, 15 va 17

Hop Phd ESI-MS (ES") (m/z) UV (MeOH) ;:\ sars
chat  'M-HF Phan manh ion (Amax M) NS \ /
17 285,1 - - - 211,7:254,3:347,2  ..| chéts, 9,17

9 4476 2855 279,7 2557 211,6;254,2;3491 . 1/\

8 593,4 5153 4474 - 211,6; 254,2; 347,9

Wi Chét 15

||||||||||||||||||||

15 5770 4293 269,3 2556 197,9;267,4; 3375

Pho *C-NMR: Phan tich 15 tin hiéu cong huong cua carbon trong viing dc 98,9
- 184,0 [6 carbon bac 111, 8 carbon bac IV va 1 nhém carbonyl]. Tat ca cac carbon
bac I1I va IV déu xuat hién & ving trueong thip dic trung cua cac carbon sp? cua ndi
d6i va vong thom goi ¥ cac hop chat nay c6 phan genin 1a mot flavonoid. Hon nixa,
ca 4 hop chat déu c6 1 tin hiéu cong huong & ving trudng thap ¢ oc 181,7 - 184,0
(C-4) dac trung ctia khung flavon. Riéng hop chat 15 ¢6 2 tin hiéu cong huong manh
& dc 115,7 va dc 128,3 la dau hiéu cua vong B ¢6 ciu trac dbi xing, ching to vong
B chi ¢ 1 nhdém thé hydroxy. Ngoai ra, hop chat 8, 9 va 15 ¢6 thém céc tin hiéu cong
huong & dc 60,6 - 77,8 goi ¥ 1a cé4c tin hiéu cua dudng. Trong d6, hop chat 9 14 mot
mono-glycosid va hop chat 8 va 15 1 di-glycosid do c6 nhiéu hon 4 tin hiéu cong
huong & viing nay so véi hop chat 17. Két qua ciing phd hop vai cac tin hiéu quan sat

duoc trén phé MS ciia cac hop chét nay (Phu luc 21, Phu luc 22, Phu luc 28, Phu luc 30).

Phd 'H-NMR: Phan tich cac tin hiéu ¢ on 6,18 - 7,80 cho thay hop chat 8, 9 va
17 ¢6 5 tin hiéu proton cta vong thom gdm 2 proton & vi tri meta tai oy 6,18 - 6,79
(1H, d, 2,0) thuoc vong A va 3 proton thugc vong B cua khung flavon tai [6n 7,39 -
7,42 (1H, d, 2,0); 6n 6,87 - 6,93 (1H, d, 8,5) va 6n 7,39 - 7,80 (1H, dd, 8,5; 2,0)] va

c4c proton nay tuong tac véi nhau theo he ABX chuang to vong B bi thé & cac vi tri
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1°, 3%, 4’. Hop chat 15 ¢6 cac tin hiéu vong A twong tu hop chat 8, 9 va 17, tuy nhién
vong B c6 2 cap tin hiéu ¢ 0w 6,87 (2H, d, 8,0) va 6+ 7,80 (2H, d, 8,0) la 2 cap proton
ciia nhom CH vong thom ddi xang qua truc, phi hop vai két qua thu duoc tir phd
13C-NMR. Nhu vay, hop chat 15 chi ¢6 1 nhém OH ¢ vong B.

Phan dwong cua hop chat 8, 9 va 15 duoc xac dinh dya trén tin hiéu cong huang
ctia cac proton ¢ o 3,27 - 5,08 trong phd *H-NMR. C4c hop chét nay déu c6 tin hiéu
dinh d6i & 014,96 - 5,08 (1H, d, 7,5) gan véi carbon ¢ 6c 99,9 - 101,7 goi y 1a proton
anomer cua duong hexose, trong d6 hang sé ghép khoang 7,5 Hz nén c6 thé xac dinh
cau trlc c6 lién két O-4-D-glycosid 176, Két hop véi 5 tin hiéu cong huong ¢ dc 60,1
- 77,9 va 1 tin hiéu ¢ 6c 99,9 - 101,7. Trong dd, c6 1 tin hiéu tai dc 60,61 la mot
carbon methylen dic trung cta dudng glucose. Do d6, phan duong duoc du doan
la g-D-glucopyranose. Phan tir duong tha 2 ciia hop chat 8 va 15 duoc xac dinh 12
duong a-L-rhamnopyranose dua trén tin hiéu cua proton ¢ on 4,62 (1H, d, 1,5) hoac
tin hiéu dinh don rong (1H, s, brd) va mot tin hi¢u dinh d6i cua proton nhom methyl
& on 1,08 - 1,21 (1H, d, 6,4) (Phu luc 21, Phu luc 22, Phu luc 28).

Pho 2D-NMR (COSY va HMBC): Vi tri lién két cua phan duong ¢ C-7 cua
hop chat 8, 9 va 15 dugc xac nhan boi tuong tac ciia proton anomer (H-17) ciia duong
Vvé6i carbon nay trén phé HMBC. Ngoai ra, tin hiéu tuong tac gita & on 4,74 - 4,62
(1H, d, 1,5, H-1"") va ¢ 66,0 - 67,5 (C-6") cho phép xac dinh lién két gitra 2 duong
1a (1—6). Chuyén dich hoa hoc cua cac carbon duoc xac dinh bang cach so sanh
véi pho cuaa cac chat trong tu dd cdng bd va dugc xac nhan bai cac twong tic quan
sat dugc trong phd COSY va HMBC (Phu luc 21, Phu luc 22, Phu luc 28).

So séanh dit liéu phé (*H-NMR va 3C-NMR) véi céc tai liéu di cong b, cac
hop chat 8, 9, 15 va 17 duoc xac dinh tuong ung la luteolin-7-O-[f-D-
glucopyranosyl-(6—1)-a-L-rhamnopyranosyl]  hay luteolin-7-O-rutinosid
(scolymosid) 17, luteolin-7-O--D-glucopyranosid (cynarosid) 18, apigenin-7-O-
[#-D-glucopyranosyl-(6—1)-a-L-rhamnopyranosyl] hay apigenin-7-O-rutinosid
(isorhoifolin) 17° va luteolin 8. Cau triic va dit liéu pho *H va 3C-NMR cua cé4c hop

chat duogc trinh bay & Bang 3.14 va Bang 3.15.
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Bang 3.14. Dix liéu phé *C va 'H-NMR cia chat 8, 9, 15 va 17

) Chat 17 ©© Chat9ce® Chitgc® Chat15%f

:?I (Luteolin) (Luteolin 7-glucosid) (Luteolin 7-rutinosid) (Apigenin 7-rutinosid)
& Q) .1 0)) o () éc on (J)

2 164,0 - 1644 - 166,9 - 1655 -

3 102,9 6,655 1031 6,745 1043 6,59s 102,6 6,585

4 181,7 - 181,8 - 1840 - 182,7 -

5 161,5 - 1611 - 162,9 - 161,6 -

6 98,9 6,18d(2,0) 99,5 6,44d(2,0) 101,2 6,52d(2,5) 99,6 6,44d(1,7)

7 164,2 - 162,9 - 164,7 - 1633 -

8 939 6,44d(2,0) 947 6,79d(2,0) 96,2 6,73d(2,0) 948 6,69 brd

9 157,4 - 156,9 - 158,9 - 1575 -

10 1038 - 1053 - 1071 - 1057 -

1216 - 1214 - 1236 - 121,7 -

2 1134 7,41d(20) 1135 7,42d(2,0) 1144 739"m 128,3* 7,80d (8,0)

3’ 1458 - 1457 - 1470 - 115,7* 6,87d (8,0)

4 1498 - 149,9 - 151,1 - 161,5 -

5 1161 6,89d(8,5) 116,0 6,90d (8,5) 116,9 6,93d (9,0) 115,7* 6,87d (8,0)

6° 1191 7,39dd(8,0;2,0) 1191 7,45dd(8,520) 1206 7,41"m 128,3* 7,80d (8,0)

1 - - 99,9 5,08d(7,5) 101,7 5,05d (7,5) 100,1  4,96d(7,2)

27 - - 731 327m 748 351"m 734 339m

3” - - 764 3,32m 772 3,69"m 764  3,40m

4 - - 69,6 3,191(9,0) 714 342m 69,8 3,321(8,0)

5 - 771 344dd (9,555 778 353"m 757 358"m

67a - - 60,6 3,71d(10,5) 67,5 4,07d(9,0) 66,0 3,96 d(9,6)

6"b - - 60,6 3,50t (5,5) 675 3,69m 66,0 3,57"m

Il - - - - 102,1 4,74d(1,5) 100,7 4,62 brd

27 - - - - 721 393dd(3,520) 705 3,81 brd

3 - - - - 725 3,75dd(9,5;35) 71,0 3,61dd(9,5;3,3)

4 - - - - 741 3,361t(9,5) 726 3,24d(9,5)

57 - - - - 69,8 3,69"m 684  3,56"m

6 - - - - 179 [3H]1,21d(65) 16,5 [3H]1,08d (5,0)

dc, H (ppm); J (Hz); ¢: 500 MHz; 9: 800 MHz; ©: Po trong DMSO-ds; - Po trong CDsOD;
h: Tin hiéu chong chdp; *carbon doi xirng qua truc; brd: Pic rong
Bang 3.15. Céu truc c4c hep chat 8, 9, 15va 17

S-D-glucopyranosyl a-L-rhamnopyranosyl
(Glc) (Rha)
Kihiégu  Tén hop chat R1 R2 Rs
17 Luteolin OH H -
9 Luteolin 7-glucosid OH gle (17) -
8 Luteolin 7-rutinosid OH gle (17) rha (6”—17)
15 Apigenin 7-rutinosid H gle (17) rha (6”—1"’)

Gle (17): Glucose lién két & 1”; Rha (6”—1"’): Rhamnose lién két véi glucose ¢ 6” (Glc) va 17 (Rha)
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3.1.2.4. C4c hop chdt khac
a. Cynaratriol

Hop chét 16: La tinh thé khdng mau, tan tdt trong chloroform, kém tan trong
methanol, khong phat hién dugc & UVass va UVses, cho mau tim véi thude thir VS.

Phé APCI-MS (APCI*): CG6 tin hiéu ion phan tir & m/z 283,3. Do d6 c6 khéi
lugng phén ti 1a 282,3 véi cong thic nguyén dy doan 1a CisH220s (Phu luc 9).

Phé 3C-NMR: C6 15 tin hiéu cong husng carbon. Két hop véi phé DEPT c6
thé xac dinh hop chat 16 ¢6 3 nhém carbon bac IV trong d6 ¢6 1 nhom carbonyl c6
oc 178,6; 6 carbon bac Ill, 5 carbon nhém methylen; 1 nhém methyl c6 Jc 18,3. Céac
tin hiéu cua carbon bac III trong ving truong cao Jc 76,86 - 83,75 dac trung cho cac
carbon caa nhém oxymethin. Ngoai ra, c6 1 tin hiéu cua carbon bac 11 xuat hién trong
ving truong thap ¢ dc 111,43 duoc gan cho carbon nhém methylen olefin va 1 tin
hiéu & dc 63,12 duoc gan cho carbon nhém oxymethylen. Tir phd 1*C-NMR va tong
quan thanh phan héa hoc (Muc 1.2.2), hop chat 14 duoc di doan 1a 1 sesquiterpen
lacton thugc khung guaianolid (Phu luc 29).

Pho 'H-NMR: Hop chat 16 c6 sy hién dién cua 2 cap tin hiéu caa proton
methylen ¢ o 3,42 - 4,82 (2H, m) duoc gan lan luot cho cac proton cua nhom
oxymethylen va methylen olefin; 3 tin hi¢u cua proton methylen con lai c6 Jn 1,49-
1,94 (3H, m). Hop chat 16 c6 6 tin hiéu proton cuia nhom methin, trong d6 2 tin hiéu
c6 on 3,42 - 3,98 (1H, m) duoc gan cho céac proton caa nhém oxymethin, 4 tin hiéu
con lai & vung tir truong cao hon ¢6 on 1,49 - 2,69 (1H, m) duoc gan cho cac proton
methin con lai khdng oxy hda (xem Bang 3.16, Phu luc 29).

Pho 2D-NMR (COSY, HMBC): Cac tuong tac trong phd COSY giita céc
proton cua nhdm methin ciing nhu nhém methylen gitp xac dinh vi tri lién két cua
chdng trong vong cyclopentan va cycloheptan cua khung guaianolid. Ngoai ra, dua
vao phé HMBC dé quan sat cac twong tac giita proton ciia nhém hydroxy véi cac
carbon ciing nhu twong tac gitra cac nhom olefin va ceton vaéi proton tuwong trng gilp
xéac dinh chic chan vi tri lién két ciia ching trong cau tric (xem Phu luc 29).

So sanh dit lieu phd (*H-NMR va 3C-NMR) cua hop chat 16 véi hop chat
cynaratriol tir tai liéu da cong bd 18! (Bang 3.16). Két qua cho thay hop chat 16 kha
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pht hop. Do vay, ciu trdc cia hop chat 16 duoc xac dinh 1a cynaratriol (Hinh 3.10).

Hinh 3.10. Céu tric cia hep chat 16

Bang 3.16. So sanh dir ligu phé NMR ciia 16 va cynaratriol tir tai li¢u

] 3¢ Chat 16 b.¢ Cynaratriol 8
Vitri  DEPT
i oc on (3) oc on (J)
1 CH 414 2.69dd (17,5, 11,0) 42,7 3.30-3,60 m
20 1,49-1,61°m
s CHe 383 TR 394 [2H] 1,430 m
3 CH 837 398t(10,5) 852  3,30-3,60 m
4 CH 463 1,49-161°m 476 14-30m
5 CH 511 173-181dd (19.1; 10,4) 526 14-30m
6 CH 766 3.42-350°m 781 4041(9,0)
7 CH 541 2,08m 558 1,4-30m
ga 1,49-1,61°m
s CH 284 Tmel 280 [2H] 1,4-3,0m
9a* 1,73-1,81 dd (19,1; 10,4)
ope  CH: 365 ol 378 [2H] 1,430 m
10 C 1502 - 1509 -
11 c 769 - 786 -
12 C=0 1786 - 1803 -
oAl CH, 631 [2H]342350°m 648 [2H]3:30-3,60 m
142> 4,865
e CHo 1114 790 1121 485 brd
15 CH, 183 [3H] 1,084 (6.5) 190 [3H] 1,13d (6,0)
3OH - . a71d(5.7) _ 471d (60)
13-0H - . 510t(45) . 501s
110H - . 5635 . 5555

dc, v (ppm); J (Hz); %500 MHz; b 400 MHz; ©: Do trong DMSO-ds;
€. Tin hiéu chong chdp; *gia tri c6 thé hodn doi cho nhau; brd: Pic réng

b. Acid succinic

Hop chat 14: La tinh thé khdng mau, ¢é vi chua, tan tét trong nudc.

Pho APCI-MS (APCI") m/z: Hop chat 14 ¢6 ion [M-H] véi m/z 12 117,0. Do do,
KLPT 12118 va CTPT du doan la C4HsOs.

Phé 13C va 'H-NMR (500 MHz, DMSO-ds): Hop chét 14 chi ¢6 2 tin hiéu cong
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huong caa carbon c6 cudng d6 manh goi y hop chat 14 ¢é cau trac ddi xtng. Trong
d6 gdbm 1 tin hiéu cua carbon nhém carbonyl acid & dc 173,5 va 1 carbon nhém
methylen c6 dc 28,8. Trén phd *H-NMR cho thay c6 tin hiéu ¢ 5u 12,1 (1H, s) duoc
gan cho proton cua nhdém carbonyl acid va 1 tin hiéu c6 cuong d6 manh cua proton
nhom methylen & 61 2,42 (2H, s). Tur dit liéu thu duoc cua phdo MS va NMR c6 thé
xac dinh hop chét 14 12 acid succinic (xem Phu luc 27).

OH

HO

(0]
Hinh 3.11. Céu tric cia hep chit 14

3.2. Nghién ciru phwong phap kiém nghiém
3.2.1. Thiét lap chat d6i chiéu (CPC)
Cac hop chit dugc chon dé thiét lap chat ddi chiéu (CBC) gom: (1) acid

chlorogenic, (2) cynarin va (3) cynarosid hay luteolin-7-glucosid.

Nguyén liéu thiét 1ap CPC dugc danh gia ham luong trén HPLC-PDA bang
cach so sanh v&i chat chuan so cap (acid chlorogenic, cynarin va cynarosid) dugc
cung cip boi Phytolab - Birc v6i ham luong cua ca 3 chit chuan déu dat 96 %.
3.2.1.1. Xay dung phwong phdp ddnh gid nguyén ligu thiét ldgp CPC
a. Xay dwng quy trinh dinh lwgng nguyén liéu thiét 1ap CPC bing HPLC-PDA
Diéu kién sdc ky:

- Cot: Cig Sunfire (150 x 4,6 mm; 5 um)

- Nhiét do6 cot: 25 °C

- Budc song phét hién: Xem Bang 3.17

- Tbc do dong: 1 ml/phat

- Mau thir: va nguyén liéu CDC (100 pg/ml) pha trong MeOH (xem Bing 3.17).
- Mau chuan: Chuan so cap (acid chlorogenic, cynarin, cynarosid) (100 pg/ml)
- Thé tich tiém mau: 10 pl

- Pha dong: Acetonitril - acid formic 0,1 % (Ti I¢ xem Bang 3.17)
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Bang 3.17. Piéu kién HPLC phan tich cac nguyén liéu thiét 1ap CPC

Tén chat Dung méi hoa Ty lé Téng thoi gian  Bwéc song

khao sat tan mau pha dong phan tich (nm)
A. chlorogenic MeOH 10:90 12 phat 325
Cynarin MeOH 17 : 83 15 phat 325
Cynarosid MeOH 20% 20:80 10 phat 349

b. Panh gia quy trinh dinh lwong nguyén liéu thiét lap CPC:

Tinh phu hep hé thong: Quy trinh phan tich cac nguyén liéu thiét 1ap CDC bang
HPLC-PDA déu dat tinh phd hop hé thdng véi thoi gian luu va dién tich dinh cua pic
dinh luong ¢ RSD = 0,15 - 1,22 %:; Do phan giai (Rs) = 1,6 - 8,8 va hé sb bat doi
(As) =1,11- 1,16 (xem Bang 3.18).

Bing 3.18. Két qua khao sat tinh pht hgp h¢ thong ciia quy trinh dinh lwgng nguyén ligu thiét
lap CPC (n = 6) bing HPLC-PDA

Thai gian luu (Ry) Dién tich dinh (S) b9 phin giai (Rs) | He¢ s6 bat doi

Tén chat _
Ri(phit) RSD (%) | (UVxgidy) RSD (%) @ Taptruéc  Tap sau (As)
A.chlorogenic 9,4 0,15 2650704 1,08 2,2 3,0 1,12
Cynarin 10,9 0,41 3797253 0,41 - 1,6 1,11
Cynarosid 58 1,22 2489836 0,16 34 8,8 1,16
Yéu cau RSD <2 RSD<2  Rs>15 Rs>15 | 08<As<l,5
Tinh dac hiéu:

- Mau trang khong xuat hién pic tai thoi gian luu 5,8; 9,46 va 10,93 phit.

- Thoi gian luu (tr) va phé UV cua chat dinh lugng trong mau thir (nguyén lidu
CPC), chuan so cap (acid chlorogenic/ cynarin/ cynarosid), thir + chuan tuong
duong nhau. Thoi gian luu cua cac chat dugc xac dinh lan luot 1a 9,4 pht (acid
chlorogenic); 10,9 phat (cynarin) va 5,8 phit (cynarosid). Cac pic chinh dat 6
tinh khiét (gia tri purity angle-PA < purity threshold-PT).

- Pic caa chat trong mau thir + chuan cao hon trong mau thir.

Khodng tuyén tinh, dg chinh xdc va dé ding: Quy trinh xac dinh do tinh khiét
cta 3 nguyén liéu lam CDC bang phuong phap HPLC-PDA cé tinh dic hi¢u, d6 chinh
xéc, d6 dung cao va khoang tuyén tinh rong. Két qua dugc trinh bay ¢ Bang 3.19. Do
d6, quy trinh nay c6 thé &p dung dé tién hanh xac dinh do tinh khiét ciing nhu ham
lugng cua cac nguyén liéu thiét 1ap CBC (xem Bang 3.20).
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nguyén ligu CPC bang HPLC-PDA

Chi tiéu danh gia Acid chlorogenic Cynarin Cynarosid
Phuong trinh hdi quy y = 14828 x Y = 36824 x y = 12962 x
Hé s tuong quan 0,999 0,999 0,999
Khoang tuyén tinh

15,63 - 1000 7,81 -500 15,63 - 1000
(ng/ml); (n=2)
b6 chinh x&c trong ngay (n=6) 92,17 £ 3,74 94,28 + 0,80 92,06 £ 0,96
(ham lugng £ SD %); (RSD %) (1,40) (0,85) (0,94)
b dang % (n =9) 94,4-101,0 102,7 - 104,9 96,2 - 104,0
(RSD %) (1,0-1,4) (1,1-18) (15-2,2)

Bang 3.20. Két qua dinh lweng ham lwong % cia nguyén ligu CPC bang HPLC-PDA
Ham luwgng ? (%) (so véi CSC)

stt Tén CPC

% (n=6) RSD %
1  Acid chlorogenic 92,17 1,40
2 Cynarin 94,28 0,85
3 Cynarosid 92,06 0,94

CSC (chudn so cdp); *Ham heong (%) tinh trén nguyén trang

3.2.1.2. Xay dng tiéu chudn chdt lwong dinh gid cdc nguyén ligu CPC

Dua vio tinh chat Iy héa va muyc dich sir dung ctia cac nguyén liéu thiét 1ap chat
d6i chiéu duoc dung cho phép thir dinh luong cac hop chat ty nhién. Ap dung két qua
xay dung quy trinh dinh luong nguyén liéu CDC so véi chuan goc bang HPLC-PDA
& Muc 3.2.1.1 va tham khéo chimg chi phén tich cua cac chat ddi chiéu gbc. Du kién
tiéu chudn co s¢ (TCCS) cila cac nguyén liéu lam CPC hoéa hoc 14 cac hop chat ty
nhién gdém cac chi tiéu va phuong phap thir duoc tom tit & Bang 3.21.

Bang 3.21. TOm tit chi tiéu chat lwgng va phwong phap thir cia CPC

Chi tiéu Phwong phap thir Yéu cau

1. Tinh chét Cam quan, do tan Ap va CY: Dang bot vo dinh hinh, mau
trang, tan trong MeOH.
CR: Dang bt vé dinh hinh mau vang nhat,
tan trong MeOH 20 %.

2. Ham am DSC (DBVN 'V - Phu luc 6.12) CY: Khdng qua 3,0 %
AC va CR: Khong quéa 1 %

3. Pinh tinh:

-Ph6 UV-Vis DDVNV - Phu luc 4.1 AC: 217,5; 241,2; 325,7 (nm)
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Chi tiéu Phwong phap thir

Yéu cau

- Nong d6 mau: 100 pg/ml

(Amax) - AC va CY: Hoa trong MeOH
- CR: Hoa trong MeOH 20 %
- Quét phd 200 - 800 nm

-Phd IR DDVNV -

(KBr,vcm?)  Dap vién KBr. X4c dinh dao dong

CY: 216,7; 243,8; 323,0 (nm)
CR: 211,6; 254,2; 347,9 (nm)
Hinh dang pho UV va 3 dinh hap thu cyc dai
phai phu hop b6 dir liéu chuan va khong léch

gua £ 2 nm (xem Muc 3.1.2)

Phu luc 4.2 AC: 1489; 1687; 1710; 2900; 3375

CY: 1533; 1683; 1716; 3398; 3598

déc trung. CR: 1250; 1489; 1610; 13450
Bang dao dong ddc trung va ving van tay
phai phu hop vai bo dir liéu chuan (xem Phu
luc 37, Phu luc 41, Phu luc 45)
- Phé MS Do phd ESI-MS (ES)- [M-H]- m/z:

Xac dinh pic co ban [M-H]™ m/z

- Phé NMR Do phd H va 3C-NMR (DMSO-dg)
hoac CDsOD

4. Pinh lwgng:

-HPLC-PDA  Xac dinh ham luong biang HPLC
theo quy tri
- Tinh phu hop hé théng (n=6)

- Tinh ham

CSC (n=6)

AC (353,1); CY (515,1); CR (447,6)

Dir ligu phd NMR (°C, H, COSY, HSQC) phai
pht hop vai bo dix liéu chuan (Phu luc 19, Phu

luc 17, Phu luc 22), dit liéu phd da cong bd.

- Tinh pht hop hé théng: RSD % (tr, S) cua

nh & Muc 3.2.1.1c: cac pic trén SKD thu dugc phai < 2%. Rs

gitra pic chinh va pic tap > 1,5.

lugng % cia CBC so voi - Khong duoc thap hon 92 % (CY) va 90 %

(AC, CR) tinh theo ché pham nguyén trang.

CY (cynarin); AC (acid chlorogenic); CR (cynarosid); CSC (chudn so cdp); CPC (chudn déi chiéu)

3.2.1.3. Pdng gdi va danh gid dong nhat 16

Ham luong cua cac CPC trong cac lo dong goi déu co gid tri Fin < Fi. Do vay,

cac lo CPC dong nhat 16. Két qua dugc trinh bay ¢ Bang 3.22.

Bang 3.22. Két qua dong goi cina cac CPC

bong goi A. chlorogenic  Cynarin Cynarosid
Khéi lwong ban dau (mg) 1000 450 2000

Khéi luong dong mdi lo (mg) 10 10 10

Tong s6 lo déng géi (lo) 76 44 173

S6 lo can danh gia (lo) 10 7 14

Ham luong (so voi CSC) (%)  92,18-92,74  93,75-94,43 91,31 -92,00
(nlo) (n=20) (n=14) (n=28)
Phan tich ANOVA 1 yéu t6

(Ftn) 0,409 1,412 1,111

(Flt) 4,413 3,866 4,225

CSC: Chudn so cdp
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3.2.1.4. Pdnh gid dong nhdt lién phong thi nghigm
Bing 3.23. Két qua danh gia ddng nhit lién phong thi nghigm

Ham lugng (%) A. chlorogenic  Cynarin Cynarosid
PTN 1 (%) (n=6) 92,19 - 92,68 93,66-94,69 91,23-91,91
(Trung binh) (92,48) (94,20) (91,60)

PTN 2 (%) (n = 6) 92,10 - 92,86 94,07-94,72  91,27-92,09
(Trung binh) (92,35) (94,33) (91,36)
Trung binh (%) (n =12) 92,42 94,27 91,56

RSD % (n = 12) 0,28 0,31 0,32

Phéan tich ANOVA (N=12)

Ftn 0,736 0,584 2,606

Flt 4,965 4,965 4,965

PTN 1: Khoa Thiét lap chat chudn — chat déi chiéu, Vién Kiém nghiém thuéc TPHCM
PTN 2: Khoa Vit Iy do lwong, Vién kiém nghiém thuéc TPHCM

Két qua danh gia lién phong thi nghiém (PTN) dugc trinh bay ¢ Bang 3.23 cho
thiy ham luong cua cac CDC c6 gia tri Frn < Fit khi phan tich ANOVA mot yéu té.
Do d6, két qua trung binh caa 2 phong thi nghiém khéac nhau khéng y nghia (p <
0,05), phuong phap phan tich c6 d6 lap lai cao (RSD < 2 %). Phiéu kiém nghiém cua
cac PTN duoc trinh bay & Phu luc 36, Phu luc 40, Phu luc 44.

Két luan: Két qua ham lwong % cta cac nguyén liéu CDC khong phu thudc vao

2 PTN tham gia danh gia, nghia la phuong phap phan tich c6 d6 chinh xac cao.

3.2.1.5. Xdc dinh gia tri dén dinh va gia tri cong bé
Két qua ham luong cong bd ciia cac CDC ghi trén chimg chi phan tich va s6
luong chat chuén thiét 1ap duogc trinh bay & Bang 3.24, Phu luc 36, Phu luc 40, Phu
luc 44). Ca 03 nguyén liéu dung thiét 1ap CDC (acid chlorogenic, cynarin va
cynarosid) du diéu kién dé dang ky chuan quéc gia véi ham lugng dugc Xac dinh trén
91 % theo nguyén trang, cac CDC bao quan ¢ nhiét do 2 - 8 °C, tranh anh sang.
Bang 3.24. Két qua xac dinh gia tri 4n dinh cia cac CPC sau khi déng géi.

(n=12) A. chlorogenic Cynarin Cynarosid

Ham lugng TB tinh trén
nguyén trang (%)

Po lach's 0,22 0,21 0,24
Do khong dam bao do 0,088 0,086 0,097

92,39 94,26 91,53
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3.2.2. Xay dwng quy trinh dinh lwong
3.2.2.1. Pinh lwong dong thoi 3 polyphenol trong 14 khd Actisd bang HPLC-PDA
a. Khdo sdt diéu kién sdic ky
Cac thanh phan polyphenol chinh duoc lya chon dé kiém nghiém 14 Actisé gom
acid chlorogenic (AC), scolymosid (SCO) va cynarosid (CR).
Két qua khao sat budc song phat hién va chuong trinh pha dong da duoc lya
chon cho quy trinh dinh lwong dong thoi AC, SCO va CR duoc trinh bay ¢ Hinh 3.12.
Phé UV ciia AC c6 3 dinh hap thu hip thu cuc dai (Amax) tai budc séng 218,7; 241,2;
325,6 nm. Pho ctia SCO ¢6 3 dinh hap thu tai 211,6; 254,2; 349,1. Ph6 ctia CR ¢6 3
dinh hap thu tai 211,6; 254,2; 347,9 (Hinh 3.13). Chon budc séng 325 nm dé dinh
lugng AC va 349 nm dé dinh lugng SCO va CR vi cac dinh hap thu nay c6 tin hiéu
6on dinh, d6 nhay cao va khéng bi anh huong boi duong nén. Piéu kién sac ky da lya
chon (Hinh 3.12 va Bang 3.25) dé dinh luong ddng thdi AC, SCO va CR cho thay
c4c pic can dinh lugng tach hoan toan véi cac tap ké can, ngoai ra cac pic nay ciing
dat do tinh khiét pic (purity angle - PA < threshold - TH).

325 nm

Ad chlorogenic - 15852

o=| Mau thir 14 Actisd

g
d>Sco1ymosid -238%8
[ d>Cynarosid 26054

0.14 <
0.12 % § % 349 nm
0.10] w = &
& g B
2 - =3 = %
0.06-] g [ &
=
] 8
o024 Mau thtr 14 Actisd = M
0.00F—— — 3 e T
e 349 nm

== Mau hén hop chuan A \

Hinh 3.12. Sic ky d6 HPLC dinh lwong AC, SCO va CR trong la Actisd
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Hinh 3.13. Phé UV caa AC, SCO va CR trong hdn hep chuin

Piéu kién sic ky cho quy trinh dinh lugng d6ng thoi AC, SCO va CR trong 14
Actisé duoc dé nghi nhu sau:
- Cot SunFire C1g (25 cm x 4,6 mm, 5 um)
- Detector PDA: 325 nm (AC); 349 nm (SCO va CR)
- Tbc @6 dong: 1 ml/phiat
- Thé tich tiém: 10 pl
- Pha dong: Acetonitril - acid formic 0,1 %
- Tién hanh sic ky theo chwong trinh dung méi nhu sau:
Bing 3.25. Chwong trinh dung mdi dinh lrgng ddng thoi AC, SCO va CR trong la Actisd

Thoi gian Acetonitril Acid formic 0,1 %
(phit) (% tt/tt) (% tt/tt)
0 8 92
15 20 80
18 25 75
23 30 70
25 30 70
26 95 05
31 95 05
32 8 92
37 8 92

b. Khdo sdt diéu ki¢n chiét xudt ld Actisd

Két qua khao sat dung mai chiét, nhiét do chiét, thoi gian chiét va sb lan chiét
duogc trinh bay ¢ Hinh 3.14. Két qua cho thay dung méi chiét la ethanol 50 % va
methanol 50 % déu 1a dung madi chiét xuat tét nhat cho ca 3 polyphenol; nhiét d 70
- 80 °C phu hop dé chiét ca 3 hop chét nay. Déi vai thoi gian chiét xuat 20 phit c6
xu huéng gia ting ham luong hoat chit cua ca 3 polyphenol, nhung & phit 45 tré di
cho thiy ham lugng cia AC va CR c¢6 xu huéng giam dan nhung SCO c¢6 xu huéng
ting. Do d6, quy trinh chiét thuc hién & 20 phat dé tranh bi phan hay AC va CR.
Ngoai ra, qua khao sat sé lan chiét cho thay ¢ lan chiét 1 cho hiéu suat caa céc pic
AC, SCO va CR lan luot 1 99,2; 98,8 va 99,0 %, ¢ cac lan chiét sau pic AC, CR va
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SCO c¢6 hiéu suat dudi 1,2 % khong dang ké. Do do, quy trinh dinh lwong duoc lya
chon chiét 1 lan.
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Hinh 3.14. Két qua khio sat diéu kién chiét xuat 1a Actisd dé dinh lwong bang HPLC
Et: Ethanol; Et20: Ethanol 20 %; Et50: Ethanol 50 %; Me: Methanol; n.d: Khdng phat hién
Mau dé thé hién diéu kién chiét xudr dwoc lwa chon
A (0,1 g 13, chiét ¢ 95 °C, 60 phat, 15 ml dung mdi x 1 lan); B (0,1 g 14, chiét 60 phat, 15 ml Et50 x 1 lan)
C (0,1 g 14, chiét ¢ 70 °C, 15 ml Et50 x 1 lan); D (0,1 g I4, chiét ¢ 70 °C, 20 phat, 15 ml Et50 x 1, 2, 3 lan)

Quy trinh chuén bi miu thir dwec dé nghi nhw sau: Can chinh xac khoang
0,1 g bot duoc liéu (qua ray sé 355) vao binh nén 100 ml, thém 15 ml ethanol 50 %
(TT), dun cach thay ¢ 70 °C trong 20 phut, loc vao binh dinh mac 25 ml, trang binh
nén va ba duoc liéu vai 8 ml ethanol 50 % (TT), thém ethanol 50 % (TT) vira dii dén
vach, lac déu, loc qua mang loc PTFE 0,45 pum (xem quy trinh dinh luong & Phu luc 34).
c. Danh gia quy trinh dinh luong

Khao sét tinh phtl hop hé thong: 6 1an tiém lién tiép mau thir 1a Actisd cd két qua
d6 léch chuan tuong d6i (RSD %) cua cac thdng sb sac ky nhu dién tich pic, thoi gian
lwu khong qua 2 %; d6 phan giai (Rs > 1,5) va hé s bat dbi cd gia trj tir 0,8 - 1,5 nén
quy trinh dat tinh phd hop hé théng (xem Bang 3.26, Phu luc 48).
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Tinh ddc hiéu: Két qua khao sat tinh dic hiéu cho thdy mau trang khéng c6 pic
cua cac chat can dinh luong; phé UV va thoi gian luu (tr) cua AC (15,6 pht), SCO
(23,7 phat), CR (24,8 phit) trong mau thar, mau chuan va mau thi thém chuén twong
duong nhau; c4c chat dinh luong déu dat do tinh khiét pic (xem Phu luc 48).

Khodng tuyén tinh, LOD, LOQ, dé chinh xdc va dé diing: Két qua khao sat duoc
trinh bay ¢ Bang 3.26, Bang 3.28, Bang 3.29, Phu luc 48. Quy trinh dinh lugng AC,
SCO, CR trong 14 Actisd bang HPLC-PDA di xay dung c6 d6 lap lai cao véi RSD = 0,9 -
1,2 %; do diing ctia phuong phap ¢ ti 1é phuc hoi 96,3 - 103,5 % (RSD = 1,3 - 3,7 %).

Bing 3.26. Két qua khio sat tinh phl hgp hé théng ciia quy trinh dinh lugng AC, SCO, CR
trong 14 Actis6 bang HPLC-PDA (n = 6)

tr (phut) (RSD %) S (nV x s) (RSD %) aRs As
MAU CHUAN (100 pg/ml)
A.chlorogenic 15,6 (0,3) 2287533 (0,3) - 1,42
Scolymosid 23,7(0,2) 1127785 (0,6) 32,70 1,08
Cynarosid 24,8 (0,2) 1675783 (1,1) 5,36 1,17
MAU THU

A.chlorogenic 15,7 (0,4) 2051301 (0,9) 6,32 1,04
Scolymosid 23,8(0,2) 174985 (0,7) 3,25 1,01
Cynarosid 24,9 (0,2) 150881 (1,1) 5,36 1,00
Yéu cau RSD <2 RSD <2 Rs>15 0,8<As<l,;5

aP¢ phan gidi ciia pic dinh lirong s0 Véi pic lién trudéce

Bang 3.27. Pwong tuyén tinh, LOD va LOQ cia AC, SCO, CR cua quy trinh dinh lugng 1a
Actisb bang HPLC-PDA

Hop chat e gutyr;nh R Kho?ﬂg/?npl)dung (uLg(/)n?l) (55131)
Acid chlorogenic y = 23255x 0,9986 1-200 0,025 0,083
Scolymosid y = 11028x 0,9992 1-200 0,06 0,198
Cynarosid y = 16424x 0,9991 1-200 0,06 0,198

2 Phuwong trinh hoi quy ¢0 tinh twong thich (F > Fogs), hé $6 b khéng cé ¥ nghia thong ké

Bang 3.28. B¢ chinh xac caa quy trinh dinh lwgng AC, SCO, CR trong l4 Actisd

Hopchdt X £SD(n=g) Hamlwong P4 chinh xac
(mg/g) (%) RSD % (n=6)*> RSD % (n=12)°
Acid chlorogenic 23,96 £ 0,29 2,40 1,2 1,1
Scolymosid 4,33+ 0,05 0,43 1,0 1,1
Cynarosid 2,63 +0,02 0,26 0,9 1,2

8D lap lgi trong ngay; b pg chinh xac trung gian;



90

Bang 3.29. B¢ dung cia quy trinh dinh lwgng AC, SCO va CR trong |4 Actisd
Ty 1& phuc hdi (n = 9)
50 % (RSD %) 80 % (RSD %) 100 % (RSD %) TB %

Tén hop chiat

Acid chlorogenic 102,14 (2,9) 98,58 (3,5) 102,51 (2,9) 101,1
Scolymosid 100,80 (1,9) 100,46 (3,1) 99,74 (2,7) 100,3
Cynarosid 96,28 (2,2) 96,95 (1,3) 103,47 (3,7) 98,9

3.2.2.2. Pinh lwong dong theéi 4 polyphenol trong cao khod Actisd bang HPLC-PDA

a. Khado sat diéu kién sac ky
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Hinh 3.15. Sic ky d6 HPLC dinh lwgng AC, CY, SCO va CR trong cao khd Actisd (Cao BV)
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Hinh 3.16. Phé UV ciia AC, CY, SCO va CR trong hén hgp chuin

\

Céc thanh phan poyphenol chinh duoc lya chon dé kiém nghiém cao Actisd gom
acid chlorogenic (AC), cynarin (CY), scolymosid (SCO) va cynarosid (CR).

Chuong trinh pha dong da duoc khao sat va lua chon cho quy trinh dinh lugng
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ddng thoi AC, CY, SCO va CR duoc thé hién qua SKP phan tich mau thir va mau chuan
trinh bay & Hinh 3.15. Budc song (Amax) da duoc lya chon dé dinh luong AC 1a 325
nm va 349 nm dé dinh luong SCO va CR (Muc 3.2.2.1). Cynarin (CY) c6 hinh dang
phd UV va 3 dinh hap thu cuc dai twong ty AC, do d6 CY va AC duoc dinh luong &
325 nm (Hinh 3.16). biéu kién sic ky da lua chon (Bang 3.30) dé dinh lugng dong
thai AC, CY, SCO va CR cho thay cac pic can dinh lwong tach hoan toan véi cac tap
ké can, ngoai ra cac pic nay ciing dat do tinh khiét pic.

Diéu kién sic ky cho quy trinh dinh lwong dong thoi AC, CY, SCO va CR trong
cao khd Actisd dugc dé nghi nhu sau:

- Cot SunFire C1g (25 cm x 4,6 mm, 5 um)

- Detector PDA: 325 nm (AC, CY); 349 nm (SCO, CR)

- Tbc @6 dong: 1 ml/phiat

- Thé tich tiém: 10 pl

- Pha ddng: Acetonitril - acid formic 0,1 %

- Tién hanh sac ky theo chuong trinh dung méi nhu sau:

Bing 3.30. Chwong trinh dung méi dinh lwgng ddng thoi AC, CY, SCO va CR trong cao Actisd

Thoi gian Acetonitril Acid formic 0,1 %
(phut) (% tt/tt) (% tt/tt)
0 8 92
20 15 75
21 15 75
30 30 70
35 30 70
36 8 92
45 8 92

% tt/tt: % thé tich/thé tich

b. Khdo st diéu ki¢n chudn bi mdu cao kho Actisd

Két qua khao sat dung mai, nhiét do, thoi gian va thé tich dung méi hoa tan cao
kho Actisd dé thu duoc ham lwong cac chat dinh lugng tot nhat duoc trinh bay & Hinh
3.17. Két qua cho thay cac dung mdi phan cuc nhu nuéc, ethanol va methanol 20 - 60
% déu cd kha niang hoa tan tot cao khd Actisd ciing nhu 4 polyphenol dinh lwong;
nhiét do siéu am & 50 °C hoa tan tét nhat ca 4 polyphenol ma khong lam anh huéng
dén ham lugng cac chat, trong khi trén 60 °C bt dau c6 su giam dang ké ham luong

AC va CY do céc chat nay kém bén véi nhiét hon so véi flavonoid (SCO va CR).



92

Thoi gian siéu am 10 phat nhan thiy c6 thé hoa tan duoc tdi da ham luong cac chat,
tir phat 15 tro di cho thay ham lugng cua cac polyphenol ¢6 xu huéng giam dan. Do
d6, thoi gian siéu am hoa tan mau duoc thyc hién & 10 phat dé tranh bi phan huay cac
chat. Qua khao sat lwong dung mdi hoa tan mau (20 mg cao Actisd, can trong ong ly
tam 1,5 ml) cho thiy ¢ lan hoa tan dau tién véi 1 ml methanol 40 % cho hiéu suat cua
c4c pic AC, CY, SCO va CR tir 97,5 - 99,0 %, & lan hoa tan sau voi 1 ml dung mai
cho cac pic ¢6 ham luong tir 0,98 - 2,24 %. Do do, cao khd Actisd dugc hoa tan vai
2 ml dung mdi dé tién hanh phan tich dinh lugng 4 hop chat nay bang HPLC.
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Hinh 3.17. Két qua khao sat diéu kién chuan bi cao Actisd ciia quy trinh dinh lwgng
Et: Ethanol; Et20: Ethanol 20 %; Et40: Ethanol 40 %; Me: Methanol; n.d: Khdng phét hi¢n
Moau ds thé hién diéu kién chiét xudt duoc lira chon
A (20 mg cao, siéu am 60 °C, 15 phat, 1 ml dung mdi x 1 lan); B (20 mg cao, siéu am 15 phat, 1 ml Me40 x 1 lan)
C (20 mg cao, siéu &m 50 °C, 1 ml Me40 x 1 lan); D (20 mg cao, siéu &m 50 °C, 10 phit, 1 ml Me40 x 1, 2, 3 lan)

Quy trinh chuan bi miu thir: Can chinh xéac khoang 20 mg (can 5 sé 1¢) cao
kho Actisd cho vao 6ng eppendorf (1,5 ml), thém 1 ml methanol 40 % (TT), tron déu,
siéu am 10 phat ¢ nhiét d6 40 °C, ly tam ¢ toc d6 12.000 vong/phut trong 2 phdit,
chuyén dich chiét vao binh dinh mac 5 ml. Phan can con lai duoc chiét tiép lan 2 véi

1 ml methanol 40 % (TT) twong tu nhu trén. Gop chung dich chiét cua 2 Ian chiét vao
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binh dinh mirc 5 ml va diéu chinh methanol 40 % (TT) vira du dén vach, lic déu, loc
qua mang loc PTFE 0,45um (xem quy trinh dinh lugng & Phu luc 35).
c. Danh gia quy trinh dinh lwong

Khdo sat tinh phi hop hé théng: Mau thir cao kho Actisd véi 6 lan lién tiép c6
d6 léch chuan twong ddi (RSD %) caa cac thong so sac ky gom dién tich pic (S), thoi
gian luu (tr) khdng qué 2 %; do phan giai (Rs > 1,5) va hé sé bat dbi c6 gia tri tir 0,8
- 1,5 nén quy trinh dat tinh pht hop hé théng (xem Bang 3.31, Phu luc 49).

Tinh ddc hidu: Két qua khao sat tinh dic hiéu cho thdy mau trang khéng c6 pic
cua cac chat can dinh luong; phé UV va thoi gian luu (tr) cua AC (16,2 phit), CY
(24,2 phat), SCO (31,1 phut), CR (32,2 pht) trong mau thtr, mau chuan va mau thir
thém chuan twong dwong nhau; cac chat dinh luong déu dat d6 tinh khiét pic. Do do,
quy trinh dinh lugng 0 tinh dac hiéu cao (xem Phu luc 49).

Khodng tuyén tinh, LOD, LOQ, dé chinh xdc va dé ding: Két qua khao sat dugc
trinh bay ¢ Bang 3.32, Bang 3.33, Bang 3.34, Phu luc 49. Quy trinh dinh lugng AC,
CY, SCO, CR trong cao khd Actisd bang HPLC-PDA c6 d lap lai cao voi RSD =
1,5 - 2,3 %; do dang 6 ti 1& phuc hdi tir 93,0 - 103,9 % (RSD = 0,78 - 3,72 %).

Bing 3.31. Két qua khio sat tinh phii hep hé théng ciia quy trinh dinh lwgng AC, CY, SCO, CR
trong cao khoé Actisd bang HPLC - PDA (n = 6)

tr (phat) (RSD %) S (uV x s) (RSD %) aRs As
MAU CHUAN (100 pg/ml)
A.chlorogenic 16,5 (0,64) 1893752 (1,73) - 1,20
Cynarin 24,8 (0,82) 1942917 (0,63) 15,0 1,09
Scolymosid 31,1 (0,76) 835688 (0,62) 13,1 1,10
Cynarosid 32,4 (0,91) 1203502 (0,29) 4,1 1,15
MAU THU

A.chlorogenic 16,2 (0,80) 6105349 (0,27) 5,7 1,11
Cynarin 24,2 (1,03) 1066846 (0,78) 12,1 0,98
Scolymosid 31,1 (0,87) 1401178 (0,64) 235 1,06
Cynarosid 32,3 (0,69) 850031 (1,10) 55 1,04
Yéu cau RSD <2 RSD <2 Rs>15 0,8<As<l;5

aP¢ phan gidi cia pic dinh lirong s0 Vi pic lién truéc
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Bang 3.32. Pwong tuyén tinh, LOD va LOQ cia AC, CY, SCO, CR ciia quy trinh dinh luwgng cao
kho Actiso bang HPLC-PDA

Hop chat i :qgutyramh R Kho?ﬂgfiﬁ)dung egmd ()
Acid chlorogenic y = 82344x 0,9994 5-300 0,125 0,417
Cynarin y = 81150 x 0,9994 5-300 0,125 0,417
Scolymosid y = 16857 x 0,9991 5-300 0,062 0,206
Cynarosid y = 22762 X 0,9993 5-300 0,031 0,103

2 Phwong trinh héi quy cé tinh twong thich (F > Fqgs), hé sé b khong c6 y nghia thong ké

Bang 3.33. B¢ chinh xac ciaa quy trinh dinh lwgng AC, CY, SCO, CR trong cao Actisd

Hap chit Y +SD (n=6) Ham lwong P chinh xac
i (mg/g) (%) RSD % (n=6)*  RSD % (n=12)"
Acid chlorogenic 8,69+ 0,16 0,87 1,88 1,73
Cynarin 4,77 £ 0,23 0,47 1,57 1,83
Scolymosid 5,43 +0,08 0,54 1,55 2,19
Cynarosid 3,23 £ 0,05 0,32 1,45 2,26

8D lap lai trong ngay; b pg chinh xac trung gian;
Bang 3.34. B¢ dung ciia quy trinh dinh lwgng AC, CY, SCO va CR trong cao Actisb
Ty 1& phuc hdi (n = 9)
80 % (RSD %) 100 % (RSD %) 120% (RSD%) TB %

Tén hop chat

Acid chlorogenic 95,80 (1,85) 96,17 (1,39) 98,02 (255) 96,66
Cynarin 93,02 (2,77) 97,60 (2,28) 102,00 (0,78) 97,54
Scolymosid 103,97 (2,71) 102,76 (1,84) 104,50 (0,82) 101,
Cynarosid 103,37 (3,72) 93,94 (2,19) 97,88 (1,99) 101,8

3.2.2.3. Pinh lwong dong thei 12 polyphenol trong cao khd Actisd bang UPLC-PDA
a. Khao sat diéu kién sdic ky

Dinh lugng 12 thanh phan poyphenol chinh trong cao kho Actisd gom: Acid 1-
caffeoylquinic (1-CQA) (1); 3-CQA (2); acid caffeic (CF) (3); 5-CQA hay acid
chlorogenic (AC) (4); 4-CQA (5); cynarin (CY) (6); cynarosid (CR) (7); scolymosid
(SCO) (8); 3,4-diCQA (9); 3,5-diCQA (10); 1,5-diCQA (11) va 4,5-diCQA (12). Céc
chat chuan sir dung cho phuong phap dinh lwong gom 8 chuan, trong d6 co 3 chat
chuan (AC, CY va CR) di duoc thiét 1ap chat ddi chiéu, 5 chuan con lai duoc xac
dinh d¢ tinh khiét bang HPLC-PDA (Phu luc 50). Do cé4c hop chit 3-CQA; 4-CQA
phan 1ap c6 khdi luong it va 3,4-diCQA; 3,5-diCQA c6 d6 tinh khiét chua cao nén

cac thanh phan nay trong mau thir duoc tinh ham luong dua theo chat di chiéu co



95

c4u tric va phd UV tuong dong. Cu thé, ham lwong cua cac mono-CQA (3-CQA va

4-CQA) duogc tinh theo acid chlorogenic; cac di-CQA (3,4-diCQA va 3,5-diCQA)

dugc tinh theo cynarin.

Xdc dinh 12 hop chdt polyphenol cdn dinh lwong trong mau thir nhu sau:

- 8hop chit 1-CQA, acid caffeic, acid chlorogenic, cynarin, cynarosid, scolymosid,
1,5-diCQA va 4,5-diCQA trong mau thir duoc xac dinh dwa vao viéc tién hanh
khéo sat do chon loc dé so sénh thoi gian luu va phd UV véi chit d6i chiéu. Két
qua duoc trinh bay ¢ Bang 3.37, Hinh 3.18 va Phu luc 50.

- Cac chat 3-CQA, 4-CQA, 3,4-diCQA, 3,5-diCQA trong mau thtr dugc xac dinh
dua vao két qua phan 1ap cac hop chit nay tir cao Bu va cao EA (¢ Muc 3.1.1).
Hon nira, dya vao trinh ty rira giai cia cac mono-CQA lan luot 12 1-CQA, 3-CQA,
5-CQA, 4-CQA va cac di-CQA (1,3-diCQA; 3,4-diCQA; 3,5-diCQA; 1,5-
diCQA; 4,5-diCQA) ciing pht hop v&i nhiéu nghién cau trén thé gigi 7:8:53.89.143.182
Khdo sat buée song dinh heong: Di voi cac mono-CQA va di-CQA c¢6 dinh hap

thu cuc dai tai cac budc song duoc trinh bay ¢ Hinh 3.19 va Bang 3.35, trong do tai

buéc séng 321-328 nm, c4c chat nay déu c6 do hap thy cao nhat va khong bi anh
huong bai duong nén. Vi vay, chon budc séng 325 nm 1am budc séng phat hién dong
thoi cac acid mono-CQA va di-CQA. Déi véi 2 flavonoid (CR va SCO) ¢c6 hinh dang

phd UV gidng nhau va c6 3 dinh hap thu cuc dai tai 205,8 va 348 nm nén chon 348

nm 13 budc séng dinh luong dong thoi CR va SCO. Két luan: Chon budc séng 325

nm dé dinh lugng cac acid mono-CQA (1-CQA, 3-CQA, AC, 4-CQA, CF) va di-

CQA (CY; 3,4-diCQA, 3,5-diCQA; 1,5-diCQA; 4,5-diCQA). Budc song 349 nm dé

dinh lugng 2 flavonoid (CR va SCO).

Khdo sat chuwong trinh trién khai sac ky: Pha dong da duoc khao sat va lwa chon
cho quy trinh dinh lurgng ddng thai 12 polyphenol dugc thé hién qua SKD phan tich
mau thtr va mau chuan trinh bay & Hinh 3.18. Biéu kién sic ky cua UPLC da lya chon
(Bang 3.36) dé dinh lugng dong thoi 12 polyphenol trong cao khd Actisd cho thay
c4c pic can dinh luong tach hoan toan vai cac pic ké can va céc pic nay ciing dat do
tinh khiét pic (xem Phu luc 50).
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Hinh 3.18. Sic ky @6 UPLC-PDA dinh lwgng 12 hop chit polyphenol trong cao khd Actisd
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Hinh 3.19. Phé UV cia 8 polyphenol trong hdn hgp chuan

Ghi chu: CQA (caffeoylquinic acid); CF (acid caffeic); AC (acid chlorogenic); CY (cynarin);
CR (cynarosid); SCO (scolymosid)

Bang 3.35. Gia tri @9 hip thu cuc dai (Amax) cia 8 chét ddi chiéu

Amax 1-CQA CF AC CY CR SCO 1,5-diCQA  4,5-diCQA
Amaxi 217,5 217,5 217,5 216,4 205,8 205,8 217,5 217,5
Amax2 - - - 241,2 254,2 254,2 241,2 2424
Amax3 326,9 322,1 324,5 320,9 3479 347,9 328,1 326,9

Do d6, diéu kién sic ky UPLC-PDA cho quy trinh dinh lugng dong thoi 12
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polyphenol trong cao kho Actisd duoc dé nghi nhu sau:
- Cot ThermoFisher C1g (10 cm x 2,1 mm; 2,6 pm)
- Detector PDA: 325 nm (mono-CQA va di-CQA); 349 nm (SCO, CR)
- Téc do dong: 0,8 ml/phut
- Thé tich tiém: 5 pl
- Nhiét do cot: 35°C
- Pha dong: Acetonitril (ACN) - acid trifluoroacetic (TFA) 0,1 %

- Tién hanh sic ky theo chuwong trinh dung méi nhu sau:
Bing 3.36. Chwong trinh dung méi dinh lwgng déng thoi 12 polyphenol trong cao Actisd

Thai gian ACN TFA 0,1%
(phut) (% tt/tt) (% tvtt)
0 0 100
20 3 97
22 3 97
25 10 90
27 10 90

29,5 12 88
32 12 88
34 15 85
38 15 85
39 90 10
42 90 10
43 0 100
50 0 100

b. Khdo sdt diéu ki¢n chudn bi mdu cao kho Actiso:

Cao khé Actis6 da duoc khao sat do hoa tan @ Muc 2.2.4.1. Qua SKP cua UPLC
phan tich cin sau khi duoc hoa tan 1an 3 vai 1 ml methanol 40 % cho thay 12 pic cua
polyphenol dinh luong c6 ham lugng khong dang ké hoizc khong phét hién. Do vay,
phuong phap chuan bi mau thir ciia cao khd Actisd cia quy trinh dinh luong bang
HPLC va UPLC tuong ty nhau.

Quy trinh chuan bi miu thir dwoe dé nghi nhw sau: Can chinh xac khoang
20 mg (can 5 s 1&) cao khd Actisd cho vao éng eppendorf (1,5 ml), thém 1 ml
methanol 40 % (TT), tron déu, siéu &m 10 phat ¢ nhiét do 40 °C, ly tdm & toc do
12.000 vong/phut trong 2 phat, chuyén dich chiét vao binh dinh mac 5 ml. Phan can
con lai duoc chiét tiép lan 2 vai 1 ml methanol 40 % (TT) twong tu nhu trén. Gop

chung dich chiét caa 2 Ian chiét vao binh dinh mac 5 ml va diéu chinh bang methanol
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40 % (TT) vira da dén vach, lic déu, loc qua mang loc PTFE 0,22 um (xem quy trinh
dinh luvong ¢ Phu luc 50).
c. Danh gia quy trinh dinh luong

Khdo sat tinh phu hep hé thang: Khi tiém mau thir cao kho Actisd 6 lan lién
tiép, két qua c6 do léch chuan twong ddi (RSD %) cua cac thdng sb sac ky gom dién
tich pic (S), thoi gian Iuu (tr) khdng qua 2 %; d6 phan giai (Rs > 1,5) va hé sb bat doi
cd gia tri tir 1,0 - 1,4 nén quy trinh dat tinh pht hop hé théng (Bang 3.37, Phu luc 50).

Béng 3.37. Két qua khio sat tinh pht hep h¢ thong ciia quy trinh dinh lwgng 12 polyphenol
trong cao khé Actisd bang UPLC - PDA (n =6)

STT Ténchat tr (phut) (RSD %) S (uV x s) (RSD %) aRs As
MAU THU
1 1-CQA 4,09 (0,85) 46485 (0,26) 1,6 1,17
2  3-CQA 6,35 (1,17) 1259407 (0,16) 8,4 1,27
3 CF 10,79 (0,99) 117937 (0,90) 13,3 1,08
4 AC 17,48 (0,64) 1645049 (0,29) 1,7 1,39
5  4-CQA 18,65 (0,61) 1328070 (0,24) 33 1,31
6 CY 26,16 (0,12) 763895 (0,12) 2,8 1,12
7 CR 31,21 (0,19) 191058 (0,21) 37.1 1,08
8 SCO 31,85 (0,19) 294700 (0,23) 3,4 1,08
9  34-diCQA 32,93 (0,20) 491672 (0,31) 41 1,07
10  3,5-diCQA 33,87 (0,14) 243745 (0,35) 48 1,04
11 1,5-diCQA 34,35 (0,12) 128857 (0,14) 2,9 1,00
12 4,5-diCQA 36,31 (0,13) 571698 (0,18) 10,4 1,11
Yéu ciu RSD <2 RSD <2 Rs>15 0,8<As<l;5

aP¢ phan gidi cia pic dinh lirong s0 Véi pic lién truéc

Tinh dgc hiéu: Két qua khao sat tinh dic hiéu cho thay mau trang khong co pic
cta c4c chat can dinh luong; phd UV va thoi gian luu (tr) cua 12 polyphenol dinh
lugng trong mau thtr, mau chuan va mau thir thém chuan tuong dwong nhau; cac chat
dinh lwong déu dat do tinh khiét pic (xem Phu luc 50). Do d6, quy trinh dinh luong
c6 tinh dac hiéu cao. Tén va thoi gian luu cta 12 hop chéat polyphenol trong mau thir
da duoc xac dinh (xem Bang 3.37).

Khodng tuyén tinh, LOD, LOQ, dé chinh xdc va dé ding: Két qua khao sat duoc

trinh bay ¢ Bang 3.38, Bang 3.40, Bang 3.39, Phu luc 50). Quy trinh dinh lugng 12
polyphenol trong cao khd Actisd bang UPLC-PDA da xay dung c6 do lap lai trong ngay
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cao vai RSD % tir 0,57 - 1,17 %; do chinh x&c trung gian c6 RSD = 0,90 - 2,51 %; d6 dang
ctia phuong phép c6 ti 1é phuc hoi ciia 8 CDC tir 90,0 - 106,3 % (RSD = 0,39 - 2,53 %).

Bing 3.38. Pudng tuyén tinh, LOD va LOQ ciia 8 chat doi chiéu ciia quy trinh dinh lwgng cao
kho Actis6 bang UPLC-PDA

z Phwong trinh Khoang ap dun LOD LO
Hop chat hai §uyﬁ R (ug/n?l) i (ng/ml) (ug/rgl)
1-CQA y = 13433 x 0,9999 1-500 0,125 0,412
CF y = 25533 x 0,9998 1-500 0,125 0,412
AC y = 17659 x 0,9999 1-500 0,125 0,412
CY y = 17657 x 0,9998 1-500 0,050 0,165
CR y = 16497 x 0,9999 1-500 0,0625 0,206
SCO y =12151 x 0,9998 1-500 0,0625 0,206
1,5-diCQA y = 22109 x 0,9999 1-500 0,0625 0,206
4,5-diCQA y = 20950 x 0,9999 1-500 0,0625 0,206

2 Phuwong trinh hoi quy cé tinh twong thich (F > Fo0s), hé 86 b khéng cé ¥ nghia thong ké

Bang 3.39. B¢ chinh xac cia quy trinh dinh lwgng 12 polyphenol trong cao Actisd

. Y 4 _ Ham lwong P chinh xac
STT  Hopchit X _(i][;/g; 6) ) RSD 9% (16)®  RSD %6 (1=12)
1 1-CQA 8,902 + 0,02 0,089 0,70 0,91
2  3-CQA 18,261 + 0,41 1,826° 0,78 1,20
3 CF 12,803 + 0,03 0,128 0,84 2,01
4 AC 23,972 +0,58 2,397 0,96 1,24
5 4-CQA 19,384 + 0,03 1,938° 0,62 1,05
6 CY 10,57 0,20 1,057 0,76 1,27
7 CR 4,253 +0,13 0,425 1,16 2,38
8 SCO 8,374 +0,22 0,837 1,09 1,59
9  34-diCQA° 6,930 + 1,03 0,693¢ 0,62 1,60
10  3,5-diCQA° 3,331 0,05 0,333¢ 0,71 1,22
11  1,5-diCQA 1,423 +0,03 0,142 0,90 1,24
12 4,5-diCQA 6,890 + 0,15 0,689 0,83 1,36

aTinh theo 1-CQA; *Tinh theo AC; °Tinh theo 1,5-diCQA; %P4 Idp lai trong ngay; ¢Pé chinh xac trung gian;

Bang 3.40. b§ dung cia quy trinh dinh lwgng 8 polyphenol trong cao Actiso

il Ty 18 phuc héi (n = 9)
thémvao  1.cQa CF AC cY CR SCO  1,5-diCQA  4,5-diCQA
80 % 90,02 103,07 9475 9561 9140 102,81 94,88 91,74
(RSD%) (051) (0,63) (0,59) (1,21) (2,78)  (0,51) (1,17) (1,87)
100 % 9522 106,34 9194 96,12 9440 103,57 97,90 95,26
(RSD%) (0,67) (0,46) (0,88)  (1,10) (1,83)  (0,87) (0,68) (1,33)
120 % 100,41 106,11 93,49 95,66 95,09 105,07 101,07 92,59
(RSD%) (2,53) (0,91) (1,28) (0,39) (1,75)  (1,70) (0,60) (0,73)
TB % 95,13 105,17 93,39 95,79 93,63 103,82 97,95 93,19
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3.2.3. Nghién ctru dong thai tich liy
3.2.3.1. So sanh thanh phdn hogt chdt trong c4c cao chiét cia 2 gigng Actisd

L4 tuoi va 14 khd Actisd gdm gidng xanh (AX) va gidng tim (AT) duoc xu ly
va chiét xuat theo quy trinh & Muc 2.2.2.3b (Théng tin do am, khéi lugng va hiéu suat
cua cao chiét duoc trinh bay ¢ Phu luc 56). C4c cao chiét nay dwoc tién hanh dinh
lwong ddng thai 12 hop chit polyphenol theo quy trinh di xay dung & Muc 3.2.2.3.
Két qua duoc trinh bay & Bang 3.42 va Hinh 3.20.

5.00

b b [ < Cao chiét nwéc
4.00 d | 3633.60 - .
32| + 352 O Giéng xanh B Gidng tim
O\o e e o [ {
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027 9 056 ’*‘. 043 043 0%7 032 | 0.29
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11 thanh phan polyphenol trong cac cao chiét
Hinh 3.20. Biéu dd so sanh ham lweng polyphenol ciaa cao chiét 2 gidng 14 Actisd & Pa Lat
Ghi ch: Céc cét c6 ki tr khac nhau thi khac biét c6 y nghia thong ké (p<0,05; Tukey)

Nhin chung giéng AX va AT c¢d thanh phan polyphenol twong di giéng nhau,
khac nhau vé ti 1& cia mot s6 thanh phan nhu CY, AC va 4,5-diCQA tly thudc vao
dung madi chiét xuat. O cao chiét con chu yéu co cac thanh phan gom AC (3,64 - 4,10
%) va cac di-CQA (0,72 - 0,96 %), trong khi d6 ¢ cao chiét nude c6 cac thanh phan
cha yéu 12 CY (0,56 - 3,52 %) va cac mono-CQA (0,11 - 3,69 %). Flavonoid (CR va
SCO) c6 ham luwong twong duong & ca 2 gidng, va & cao con co flavonoid cao hon so
V6i cao nude. Ngoai ra, ¢ cao nudc 14 Actisd tuoi, cac thanh phan khac biét chu yéu

& 2 giéng 12 AC, CY va 4,5-diCQA, trong d6 gidng AX c¢6 ham luong CY cao hon
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dang ké, nguoc lai giong AT c6 AC va 4,5-diCQA cao hon giong AX. Tong
polyphenol ciia cao chiét AX twong duong hodc hoi cao hon so AT & cao chiét nudc.
Dbi véi cao con, cac thanh phan polyphenol turong ddi giéng nhau & ca 2 gidng, trong
d6 giéng AT c6 ham lugng polyphenol hoi cao hon so v6i giéng AX (xem Hinh 3.20).
3.2.3.2. So sanh thanh phan hogt chdt trong cac cao chiét tir cac bg phdn ciia cay

Két qua phan tich ham luong 12 thanh phan polyphenol trong cac bo phan dung
(BPD) gém rg, than, 14, gan va hoa Actisd trong cac cao chiét nudc va con cho thay
than va 14 c6 nhiéu polyphenol nht, bao gom céc polyphenol chinh nhu acid AC,
CY, CR va SCO,...Cac bd phan khac nhu ré, gan 14 va hoa c6 ham lugng polyphenol
rat thap tir 0,00 - 0,43 %. Phuong phap chuin bj cao chiét con 96 % va nude duoc
trinh bay & Muc 2.2.2.3, két qua xem & Bang 3.42 va Bang 3.41.

Bang viéc tong hop toan bo dir liéu thu thap duoc. Ban do Heat map mang dén
cai nhin tong quat vé ham luong ting polyphenol trong cac bd phan dung khac nhau

cuia cay Actisd trong cac dung méi chiét nudc va con (Hinh 3.21).
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Hinh 3.21. Bén dé heat map biéu dién ham lwgng polyphenol trong cac cao chiét caa cac by
phan khéc nhau ciia cay Actisd gidng xanh va giéng tim

Chu thich: BPD (G- gan; H- hoa; L - 14 khd; R- ré; T- than; LT - ld twoi) - Dung mdi chiét xudt
(H20 - nuréc; 96 - ethanol 96 %). Vi du: G.96 (gan 14 - cao chiét ethanol 96 %).
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Bang 3.41. So sanh ham lwgng % polyphenol trong cao nwéc va ethanol 96 %

Thanh phan

Cao cbn 96 %

Cao nuwéc

Cynarin (1,3-diCQA)
Acid chlorogenic
Flavonoid (SCO va CR)
1,5-diCQA

Téng mono-CQA

Téng di-CQA

Polyphenol toan phan

Than* (0,46-0,70)

L& kho*** (3,64-4,10)
L& kho*** (1,87-2,36)
Than*** (1,13-7,71)
L& kho* (3,82-4,24)
Than*** (9,99-11,25)

L& kho** (7,20-9,96);
than*** (11,91-12,86)

Than**

Than***

La twoi** (0,56-3,52); than*** (1,48-5,02)

L4 tuoi** (1,71-3,69)
L& kho** (1,11-1,56)
<03

L4 tuoi*** (5,60-9,51)
Than** (3,35-7,19)

La tuoi*** (8,4-13,51); than* (5,94-8,72)

La twoi***; 1a khd*; than**

La twoi***; 14 kho**; than**

Két qua thir nghiém HTCO cua cac cao chiét duoc trinh bay ¢ Muc 3.3.2 (xem Bing 3.42)
So liong (*) cang nhiéu thé hién ham hrong cang cao hay HTCO cang manh
ABPD (ham lirong %); "BPD (1Cso ug/ml)

Ung dung mé hinh phén tich da bién bang phwong phap binh phuong tbi thiéu
ting phan PLS-DA (partial least-squares discriminant analysis) cho thay su khac
nhau rd rét gitra cao nudc 14 twoi va cao con 96 % va phan tich du doan diém quan
trong cua bién - VIP scores (Variable importance in projection scores). Trong do,
thanh phan hop chat c6 su khac biét nhiéu nhat giita cac bo phan dung cua Actisd (ca

2 gidng) trong cao chiét con 96 % la 1,5-diCQA, trong khi cao chiét nuéc I cynarin

(1,3-diCQA) (Hinh 3.22).
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Hinh 3.22. Phan tich VIP score cac polyphenol trong cac b phan cay Actisd gidng xanh
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Bang 3.42. Ham hrgng ciia cac hop chit polyphenol va két qua thir nghi¢m DPPH va MDA (TB + SD, n = 3) ciia cac cao chiét Actisd

Ham lwong (TB = SD, n = 3) (%) 1Cso (pg/ml)

Mau cao
chiet 1-CQA | 3CQA |CF| AC | 4CQA | cY SCo CR 15 34 3,5 4.5

diCOA | diCQA | dicQA | dicoa | TOM DPPH MDA

X.LT 0,27+0,014 | 2,39+0,024 | nd 2,04+0,02 | 3,620,008 | 3,52+0,001 | 0,70+0,006 | 0,48+0,005 | 0,10+0,001 | 0,08+0,002 | 0,07+0,002 | 0,29+0,007 | 13,51+0,06 13,27+0,08 119,83+3,90

X.L 0,19+0,002 | 0,50+0,004 | nd | 1,27+0,007 | 0,58+0,009 | 0,51+0,005 | 0,52+0,006 | 0,59+0,006 | 0,31+0,002 | 0,27+0,004 | 0,15+0,004 | 0,460,005 | 5,360,027 21,91+0,30 114,00+2,79

X.G 0,05+0,001 | 0,10+0,000 | n.d | 0,37+0,001 | 0,11+0,000 | 0,08+0,000 | 0,02+0,000 | 0,010,001 | 0,09+0,001 | 0,09+0,000 | 0,03+0,000 | 0,08+0,001 | 1,03+0,004 62,76x0,77 580,04+18,03

XT 0,270,009 | 0,29+0,013 | nd 0,59+0,03 | 0,37+0,023 | 5,02+0,353 n.d nd 1,15+0,096 | 0,10+0,002 | 0,360,001 | 0,56+0,018 | 8,72+0,463 17,91+0,47 122,97+3,04
XR 0,11+0,001 | 0,130,001 | n.d | 0,28+0,002 | 0,14+0,01 1,13+0,01 n.d nd 0,64+0,007 n.d nd 0,220,018 | 2,65+0,017 35,22+0,34 360,32+10,10
X.H 0,05+0,002 | 0,07+0,001 | n.d | 0,09+0,002 | 0,06+0,001 | 0,08+0,002 | 0,01+0,000 | 0,01+0,000 | 0,03+0,002 n.d 0,02+0,001 | 0,11+0,008 | 0,52+0,013 224,25+4,35 | 1192,22+60,95
Ca,o X.CNC | 0,64+0,018 | 1,64+0,044 | nd | 2,33+0,062 | 1,71+0,053 | 2,61+0,075 | 0,70+0,017 | 0,60+0,016 | 0,54+0,014 | 0,27+0,003 | 0,24+0,003 | 0,24+0,007 | 11,51+0,299 20,05+1,05 434,48+9,26
e TLT 0,11+0,011 | 2,39+0,033 | nd | 3,32+0,042 | 3,69+£0,041 | 0,56+0,006 | 0,78+0,006 | 0,43+0,004 | 0,05+0,000 | 0,06+0,002 | 0,32+0,004 | 1,23+0,021 | 12,95+0,085 16,71+0,28 135,59+2,93
TL 0,06+0,002 | 0,44+0,031 | nd | 1,02+0,033 | 0,58+0,017 | 0,15+0,006 | 1,11+0,045 | 0,45+0,016 | 0,08+0,003 | 0,06+0,002 | 0,06£0,002 | 0,27+0,014 | 4,29+0,150 30,80+0,23 227,78+4,76
T.G 0,06+0,001 | 0,14+0,002 | nd | 0,38+0,005 | 0,14+0,002 | 0,03+0,001 | 0,03+0,001 | 0,01+0,000 | 0,06+0,001 | 0,06+0,002 | 0,02+0,001 | 0,09+0,001 | 1,02+0,010 70,62+1,63 709,32+12,56
TT 0,18+0,003 | 1,12+0,029 | n.d | 0,80+0,006 | 0,49+0,014 | 1,48+0,011 n.d n.d 0,24+0,001 | 0,24+0,004 | 0,46+0,006 | 0,93+0,004 | 5,94+0,041 19,43+0,127 161,90+7,31
T.R 0,03+0,004 | 0,11+0,006 | nd | 0,16+0,003 | 0,09+0,001 | 0,14+0,004 n.d nd 0,07+0,005 | 0,06+0,001 | 0,13+0,002 | 0,220,011 | 1,00+0,012 84,92+0,446 603,03+12,59
TH 0,07+0,010 | 0,12+0,001 | n.d | 0,19+0,003 | 0,11+0,003 | 0,17+0,002 | 0,04+0,001 | 0,03+0,000 | 0,08+0,001 | 0,06+0,002 | 0,02+0,000 | 0,08+0,001 | 0,96+0,011 | 129,941,786 625,58+9,72
T.CNC | 0,080,001 | 1,63+0,09 nd | 2,130,011 | 1,760,012 | 0,67+0,003 | 0,670,003 | 0,33+0,002 | 0,11+0,002 | 0,09+0,003 | 0,44+0,009 | 0,51+0,003 | 8,40+0,047 29,78+0,27 671,36+16,34
X.L96 | 0,06+0,001 | 0,05+0,002 [ n.d | 3,64+0,027 | 0,07+0,003 | 0,03+0,002 | 0,89+0,017 | 0,98+0,015 | 0,70+0,004 n.d nd 0,78+0,018 | 7,20+0,085 44,18+0,061 712,18+21,65
X.G9%6 | 0,04+0,001 | 0,010,001 | nd | 0,16+0,002 | 0,01+0,000 | 0,01+0,000 | 0,02+0,001 | 0,01+0,001 | 0,17+0,003 | 0,84+0,018 | 0,81+0,018 | 0,05+0,001 | 2,13+0,029 92,89+5,259 | 1644,02+55,61
X.T96 | 0,20+0,002 | 0,06+0,001 | nd | 1,28+0,011 | 0,08+0,001 | 0,70+0,005 n.d nd 7,71+0,038 | 0,97+0,024 | 0,910,024 | 0,96+0,009 | 12,86+0,067 | 15,06+0,132 75,02+3,47
X.R96 | 0,13+0,003 | 0,04+0,001 | nd 0,67+0,03 | 0,04+0,002 | 0,18+0,002 n.d n.d 3,06+0,219 n.d nd 0,51+0,005 | 4,63+0,260 27,11+0,569 259,03+3,80
X.H9% | 0,07+0,003 | 0,03£0,003 | nd | 0,58+0,023 | 0,04+0,004 | 0,03£0,001 | 0,03+0,004 | 0,05+0,002 | 0,61+0,029 | 0,50+0,012 | 0,11+0,002 | 0,07+0,002 | 2,11+0,021 | 134,211,288 | 1689,92+52,69
E(t:g(:-l X.L40 | 0,150,003 | 0,30+0,007 | n.d | 1,66+0,037 | 0,32+0,008 | 0,21+0,005 | 0,77+0,015 | 0,98+0,018 | 0,48+0,009 | 0,42+0,011 | 0,150,002 | 0,48+0,009 | 5,930,094 26,890,248 287,30+10,76
T.L96 | 0,03+0,000 | 0,050,001 | nd | 4,10+0,038 | 0,07+0,002 | 0,04+0,001 | 1,40+0,023 | 0,96+0,015 | 0,84+0,016 | 0,79+0,021 | 0,72+0,005 | 0,95+0,016 | 9,960,047 34,24+1,042 662,26+14,55
T.G96 | 0,020,000 | 0,02+0,000 | n.d | 0,16+0,002 | 0,010,000 n.d 0,05+0,001 | 0,02+0,001 | 0,08+0,001 | 0,08+0,002 | 0,007+0,003 | 0,05+0,001 | 0,56+0,002 | 149,95+2,282 | 1764,38+22,67
T.T96 | 0,13+0,001 | 0,230,002 | n.d | 1,32+0,009 | 0,24+0,002 | 0,46+0,003 n.d n.d 1,13+0,007 | 5,43+0,018 | 0,93+0,002 | 2,04+0,017 | 11,91+0,041 | 18,040,285 178,9246,20
T.R96 | 0,07+0,004 | 0,07+0,006 | n.d | 0,37+0,012 | 0,05+0,005 | 0,04+0,001 n.d nd 0,24+0,007 | 0,21+0,002 0,38+0,01 0,55+0,014 | 1,98+0,026 60,29+0,857 618,73+9,89

T.H96 | 0,030,004 | 0,02+0,004 | nd | 0,44+0,009 | 0,44+0,015 | 0,02+0,001 | 0,02+0,001 | 0,07+0,002 | 0,60+0,001 | 0,47+0,001 | 0,19+0,001 | 0,10+0,003 1,97+0,04 118,311,310 | 1275,23+34,99

T.L40 | 0,07+0,001 | 0,28+0,011 | nd | 1,95+0,032 | 0,32+0,006 | 0,09+0,002 | 1,08+0,027 | 0,70+0,016 | 0,31+0,010 | 0,20+0,002 | 0,15+0,002 0,65+0,02 5,80+0,109 27,48+1,152 341,43+14,32

- n.d: Khong phat hién diroc; Giong xanh (X) hodc tim (T) - BPD (G- gan; H- hoa; L - l&; R- ré; T- than; LT - ld fuwoi; LK - 14 khd) - Dung méi chiét xudt (H20 -nudc; 96
ethanol 96 %). Vi du: XG.96 (Giong xanh - gan - cao chiét ethanol 96 %). X.CNC va T.CNC (Cao nghién citu giong xanh va tim). Bé dm cao xem ¢ Phu luc 56
- CQA (caffeoylquinic acid); CF (acid caffeic); AC (acid chlorogenic); CY (Cynarin); SCO (scolymosid); CR (cynarosid)
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Hinh 3.23. SKP phan tich c4c thanh phan trong cao nwéc cia Actisd (2 gidng)

Ghi chi: CQA (caffeoylquinic acid); CF (acid caffeic); AC (acid chlorogenic); CY (Cynarin);
SCO (scolymosid); CR (cynarosid)

3.2.3.3. Pdnh gid hoat chit tich liiy theo thoi gian thu hdi trong nim

Acid chlorogenic (AC) va cynarin (CY) duoc chon 1a dbi twong dé danh gia
ham luong tich lily theo thoi gian thu hai ciia chiing trong 14 kho va cao Actisd (giong
xanh). La Actiso tuoi dugc thu héi, xir Iy va phoi kho theo quy trinh xtr 1y 1a kho da
khao sat & Muc 2.2.3, phan con lai duoc xtr Iy va chiét xuat cao dic theo quy trinh ¢
Muc 2.2.3 va tién hanh dinh luong biang HPLC-PDA (xem Muc 3.2.2.1). Két qua duoc
trinh bay ¢ Bang 3.43.

Két qua cho thay AC trong 14 Actis6 ¢ ham lugng tir 1,17 - 4,94 % va CY trong
cao Actisd 1a 1,34 - 3,58 %. Trong d6, ham luong AC va CY tich lily cao nhat vao
thang 10 - 12 (AC = 4,22 - 4,94 %; CY = 3,1 - 3,58 %) va ham luong thip nhit vao
thang 9, 4,5 (AC = 1,17 - 1,24 %; CY = 1,34 - 1,57 %).
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Bang 3.43. Ham lweng tich liiy cia AC va CY theo thai gian thu hoach nam 2016-2017

Thang Nhiét do* | So g ning* Lrgng Ham lwong % (TB+SD, n=3)
(°C) (giv) mua® (mm) AC** CY*
Th.6* 19,3 152 226 1,679+ 0,02 2,05% + 0,03
Th.7 19,0 140 209 2,64¢ + 0,05 2,56% + 0,03
Th.8 19,3 150 83 2,74¢ + 0,04 2,67%9+ 0,03
Th.9 18,6 98 499 1,21"+ 0,09 1,42' + 0,04
Th.10 18,5 194 377 4,70°+ 0,12 3,10° + 0,06
Th.11 18,5 203 116 4,22°+ 0,06 3,08° + 0,06
Th.12 17,4 231 174 4,942+ 0,13 3,582 + 0,04
Th.1 17,1 143 13 2,017+ 0,04 2,53%F + 0,04
Th.2 16,8 205 37 3,399+ 0,05 2,42"+ 0,04
Th.3 18,5 224 25 3,524+ 0,05 2,75 + 0,06
Th.4 19,0 170 205 1,24"+ 0,03 1,341 + 0,02
Th.5 20,4 161 259 1,17"+ 0,02 1,57"+ 0,04

* Po tai tram quan trdc Pa lat *7; *thang thu hoach dau tién

**AC: Ham luong % trong la Actisd kho; # CY: Ham luong % trong cao dac Actisd
Cac gia tri ham lwong c6 ki t theo sau khac nhau thi khac biér cé y nghia théng ké (Tukey, p<0,05)

3.2.4. Pinh lrgng cac ché pham

3.2.4.1. Pinh lrong cac ché pham tir 14 tra khd Actisd

Bang 3.44. Két qua ham lweng % 4 polyphenol chinh cia ché pham tra tdi loc trén thi trudng

Ham Ché pham tra tai loc (n = 3)
lwgng
% Trl Tr2 Tr3 Trd Tr5 Tr6 Tr7 Tr8 Tr9  Trl0 XLNC T.LNC
AC 0,121 0,05 0,042 0,040 0559 0,120 0,026 0,040 0,013 0,093 2,540 4,320
CcY n.d nd nd n.d n.d 0,011 n.d nd n.d n.d 0,070 nd
SCO n.d n.d n.d n.d 0,459 0,070 n.d n.d n.d 0,010 0,540 0,710
CR n.d n.d n.d n.d 0,315 0,050 n.d n.d n.d 0,015 0,320 0,520
Téng 0,121 0,005 0,042 0,040 1,333 0,251 0,026 0,040 0,013 0,118 3,870 5,550

Tr: Tra tai loc Actisd, thanh phan tra va dé dm dwoc trinh bay ¢ Phu luc 52
LNC: L4 Acitsd nghién cizu (Giong xanh — X.LNC va giong tim — T.LNC) duwoc xi Iy ¢ diéu kién thich hop

(xem Muc 3.2.4.1).

n.d: Non-detected (Khéng phét hién)

6.00
5.00
4.00
3.00
2.00

Ham lwong %

1.00

Trl

0.00

Tr2

B%AC m%CY % SCO % CR
. M
Tr3 Trd Tr5 Tré Tr7

Tr8 Tr9

Ché phdm tra Actisé dang tdi loc

Tr10 X.LNC T.LNC

Hinh 3.24. Ham lweng % cia 4 polyphenol chinh cia ché pham tra Actiso trén thi truong
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10 ché pham tra ti loc Actisd c6 thanh phan khac nhau (14, ré, than, hoa, c6
hoac khong c6 duoc liéu khac) (xem Phu luc 52) dugc so sanh ham lugng AC, CY,
SCO va CR theo quy trinh di x4y dung & Muc 3.2.2.1 va Muc 2.2.2.4, két qua duoc
trinh bay ¢ Bang 3.44 va Hinh 3.24. Ham lugng cua cac polyphenol chinh trong céac
ché pham tir Actisd bao gom: AC (0,013 - 4,32 %), CY (0,00 - 0,47 %), SCO (0,00 -
0,71 %) va CR (0,00 - 0,52 %). Tong 4 polyphenol chinh trong cac ché pham c6 ham
luong tir 0,005 - 5,550. Trong d6, cac 14 Actisd cua dé tai nghién ciu (X.LNC va
T.LNC) c¢6 ham luong ca 4 polyphenol cao nhat gdm AC (2,54 - 4,32 %), CY (0,00
- 0,07 %):; SCO (0,54 - 0,71 %), CR (0,32 - 0,52 %), tong 4 polyphenol (3,87 - 5,55 %).

3.2.4.2. Dinh lwong cac ché pham tir cao chiét Actisd

Tam ché pham tir cao chiét Actisd caa nudc ngoai (My, Phap, Btic — xem thong
tin ché pham & Phu luc 53) (N.CP1 - 8) va 6 ché pham cua Viét Nam (V.CP9 - 14),
so sanh végi 3 ché pham nghién cttu (NC.CP17 - 19) (xem Muc 3.5) duoc tién hanh
so sanh ham lugng 12 polyphenol theo quy trinh dinh lugng da xay dung & Muc
3.2.2.3. Két qua duoc trinh bay & Bang 3.45.

Nhin chung, cac mono-CQA (0,04 - 7,14 %) la thanh phan chiém chu yéu trong
cao chiét Actisd (nguyén liéu san xuat ché pham), ké dén 1a di-CQA (0,02 - 3,58 %)
va sau cling 1a céac flavonoid (0,02 - 1,87 %) (ngoai trir 3 ché pham cua nudc ngoai la
N.CP2, 4 va 8 c6 ham luong flavonoid cao hon di-CQA). Thanh phan chiém ti I¢ cao
nhét trong c4c mono-CQA 1a acid chlorogenic c¢6 ham luong tir 0,01 - 2,73 %. Thanh
phan chi yéu trong cac di-CQA la cynarin (0,01 - 2,61 %); trong flavonoid Ia
scolymosid (0,06 - 1,1 %) va cynarosid (0,009 - 1,32 %). Ham lugng % cua céac
polyphenol trong cac ché pham dugc so sanh ¢ Hinh 3.25.

So sanh ham lweng ciia tong cac polyphenol trong nguyén li¢u cia ché pham,
ham luong cua tong cac dan xuat CQA (TCQ) gom [4 dan xuat mono-CQA (1-CQA;
3-CQA; AC; 4-CQA) va 5 di-CQA (CY; 1,5-diCQA; 3,4-diCQA; 3,5-diCQA; 4,5-
diCQA)] va téng polyphenol (TPC) (gém 12 thanh phan polyphenol dinh luong) c6
su twong quan véi nhau, TPC chi cao hon TCQ tir 0,2 - 2,0 % vi cac dan xuat CQA
(gom mono-CQA va di-CQA) la thanh phan polyphenol chinh trong cao chiét ALE.
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Céc ché pham c6 ham lwong TCQ tir 0,08 - 10,71 % va 0,13 - 12,59 % TPC, twong
g véi 0,37 - 27,29 mg TCQ va 0,17 - 32,96 mg trong 1 don vi ché pham. Trong do,
6/8 ché pham nuéc ngoai (N.CP1, 3-7) c6 ham lwong TCQ va TPC cao (4,66 - 32,96
mg), va 2 ché pham (N.CP2 va 8) c6 ham lugng kha thap 0,37 - 0,46 mg/vién. Ddi
Vvé6i 6 ché pham trong nudce dugc khao sat, chi c6 1 ché pham (V.CP14) c6 ham luong
TCQ va TPC tir 5,83 - 6,49 mg/vién, cac ché pham con lai c6 ham luong kha thap tir
2,62 - 3,37 mg (V.CP10, 11, 13) va rat thap chi tir 0,17 - 1,16 mg/vién (V.CP8, 9,
12). Ca 3 ché pham nghién ciu (NC.CP17-19) déu c6 ham luong TCQ va TPC rit
cao, tir 13,58 - 25,17 mg/vién. Ham luong phan trim ctia TCQ va TPC duoc so sénh
giita cac ché pham & Hinh 3.26.

8.00

7.00 W% Téng mono-CQA 1% Téng di-CQA  © % Téng flavonoid
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Hinh 3.26. Biéu dd so sanh ham lwong % tdng polyphenol trong cac ché pham Actisd
CP nueéc ngoai (N.CP1-8); CP trong nuéc (V.CP9-16); CP nghién ciiu (NC.CP17-19)
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. Db Ham lwgng (TB £ SD, n = 3) (%)
st O im
pham o 1.CQA 3-CQA  CF AC 4COA CY SCO CR 15 34 35 45 g
diCOA diCQA diCOA diCQA

1 N.CP1 5,15 0,38+0,001 0,87+0,004 0,01+0,002 1,49+0,037 1,12+0,008 0,92+0,002 0,39+0,011 0,74+0,002 0,20+0,001 0,09+0,001 0,04+0,003 0,360,000 6,60+0,032
2 N.CP2 5,16 0,01+0,000 0,014+0,001  0,002+0,00 0,013+0,001  0,008+0,00 0,018+0,00 0,14+0,002 0,060,001 0,005+0,00 0,006+0,00 0,002+0,00 0,004+0,001  0,27+0,002
3 N.CP3 5,65 0,20+0,003 0,40+0,001 0,004+0,001 0,52+0,012 0,39+0,008 0,51+0,014 0,22+0,001 0,310,004 0,100,003 0,050,004 0,030,003 0,12+0,021 2,86+0,058
4 N.CP4 5,62 0,11+0,002 0,42+0,002 0,003+0,001 0,57+0,026 0,38+0,023 0,22+0,008 0,33+0,002 0,760,006 0,06+0,003 0,01+0,001 0,070,000 0,04+0,000 2,91+0,065
5 N.CP5 5,50 0,10+0,002 0,09+0,004 n.d 1,68+0,294 0,23+£0,012 0,07+0,002 0,150,001 0,10£0,001 nd 0,050,002 0,08+0,003 0,04+0,002 2,60+0,320
6 N.CP6 6,21 0,14+0,001 0,52+0,002 n.d 0,67+0,003 0,51+0,003 0,40+0,002 0,18+0,001 0,42+0,002 0,070,002 0,030,001 0,070,001 0,030,001 3,00+£0,014
7 N.CP7 512 0,150,003 0,51+0,002 0,01+0,002 0,750,017 0,50+0,009 0,29+0,003 0,49+0,014 1,3240,027 0,09+0,006 0,02+0,002 0,02+0,003 0,030,002 4,20+0,057
8 N.CP8 5,53 nd 0,03+0,001 n.d 0,03+£0,004 0,02+0,001 0,01+0,001 0,07+0,004 0,04+0,004 nd nd nd n.d 0,20+0,005
9 V.CP9 3,08 0,003+0,001 0,018+0,003 0,001+0,00 0,052+0,008 0,022+0,003 0,016+0,002 0,016+0,003 0,009+0,005 0,006+0,001 0,019+0,003 0,005+0,001 0,010+0,002 0,18+0,026
10 V.CP10 5,96 0,050,001 0,23+0,001 n.d 0,33+0,004 0,23+0,003 0,1940,001 0,1040,002 0,040,000 0,02+0,000 0,01+0,001 0,01+0,002 0,008+0,00 1,20+0,010
11 V.CP11 2,06 0,07+0,002 0,24+0,008 n.d 0,33+0,008 0,32+0,007 0,26+0,007 0,16+0,010 0,06%0,002 0,003+0,001  0,03+0,003 0,01+0,008 0,032+0,004  1,54+0,049
12 V.CP12 2,68 n.d 0,03+0,000 nd 0,034+0,001 0,026+0,001 0,010+0,00 0,017+£0,001 0,007+0,001  0,001+0,00 0,002+0,00 0,001+0,00 0,001+0,00 0,13+0,001
13 V.CP13 2,78 0,04+0,001 0,18+0,004 n.d 0,41+0,007 0,23+0,008 0,14+0,002 0,06+0,001 0,15+0,045 0,03+0,001 0,03+0,003 0,02+0,001 0,03+0,001 1,30+0,036
14 V.CP14 1,59 0,04+0,001 0,45+0,080 n.d 1,11+0,042 0,63+£0,024 0,29+0,007 0,23+0,006 0,10£0,002 0,09£0,004 0,11+0,002 0,07£0,005 0,130,005 3,25+0,080
15 V.CP15 11,29  0,12+0,001 0,87+0,006 0,02+0,001 2,650,016 1,20+0,010 0,50+0,003 0,46+0,009 0,230,002 0,30+0,001 0,25+0,002 0,14+0,001 0,330,003 7,08+0,041
16 V.CP16 11,59 0,13+0,007 0,70+0,003 0,04+0,001 0,91+0,003 0,89+0,003 0,69+0,003 0,32+0,002 0,700,004 0,06+0,000 0,11+0,000 0,05+0,009 0,11+0,004 4,72+0,019
17 NC.CP17 8,42 0,950,014 1,27+0,037 n.d 2,33+0,019 2,18+0,022 2,610,036 0,74+0,002 0,50£0,004 0,38+0,007 0,16%0,005 0,12+0,005 0,12+0,003 11,39+0,082
18 NC.CP18 7,56 0,59+0,006 1,32+0,011 n.d 1,530,019 1,2140,016 1,66+0,025 0,86+0,005 0,570,002 0,200,006 0,12+0,003 0,09+0,003 0,070,003 8,224+0,073
19 NC.CP19 8,21 1,09+0,021 1,94+0,015 0,14+0,001 2,73+0,016 1,9740,001 2,02+0,034 1,10£0,002 0,770,003 0,71+0,002 0,34+0,002 0,19+0,001 0,33+0,001 12,73+0,052

Chu thich: Ché phdm nuéc ngoai (N.CP1 — N.CP8);

Ché phdm trong miréc (V.CP9 — V.CP16);

CQA (caffeoylquinic acid); CF (acid caffeic); AC (acid chlorogenic); CY (cynarin); SCO (scolymosid); CR (cynarosid);

Ché pham nghién cizu (NC.CP17 — NC.CP19)
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3.3. Téc dung sinh hoc
3.3.1. Hoat tinh chéng oxy hoa ciia cac chat tinh khiét
So sénh hogt tinh chong oxy hoa (HTCO) cua 9 hop chdt phan Idp tir 14 Actis:

Két qua thir nghiém DPPH va MDA cua 9 hop chét duoc trinh bay ¢ Hinh 3.27 va
Bang 3.46 cho thiy phan 16n c&c hop chat déu cho HTCO héa manh hon chtng dwong
silymarin. Péi vdi phwong phdp thu don géc tw do DPPH, 5 hop chit c6 HTCO
manh gom CY, AC, SCO, CR, 1,5-diCQA va 4,5-diCQA (véi ICso = 5,71 - 7,79 pM) s0
vai acid ascorbic (ICso= 33,53 uM, p<0,05). Cac polyphenol nay I thanh phan chinh
cua la Actisd. Poi vdi phwong phdp thir nghigm MDA, 2 hop chat c6 HTCO manh nhét
la cynarin va cynarosid (ICso = 24,7 - 66,8 uM) so vai silymarin (ICsp = 1115,8 uM,
p<0,05). HTCO cua cac chat tinh khiét duoc sap xép nhu sau:
- Thtr nghiém DPPH: Cynarosid* > 4,5-diCQA > 1,5-diCQA = cynarin* = scolymosid

> 4-CQA > acid chlorogenic* > vitamin C > 3-CQA > 1-CQA > silymarin
- Tha nghiém MDA: Cynarin* > 1,5-diCQA > 4,5-diCQA > cynarosid* > scolymosid

> acid chlorogenic* > 4-CQA > 3-CQA > silymarin > 1-CQA.
Trong d6, cac chat AC, CY va CR duoc lya chon 1am chat marker trong kiém nghiém
14, cao chiét va ché pham Actisd.

Bing 3.46. ICso pM (TBxSD) ciia 9 hop chit phan lap bang thir nghiém DPPH va MDA

- Tén ‘ Thir nghiém DPPH (n = 3) ‘ Thir nghiém MDA (n = 2)

X 0 0 + 0 0 +

epchit | Ty K G Gemd R

1 1-CQA 1,0-40 0999  61,62°+063 | 200-700 0,998 1820,8% + 75,9
2 3-CQA 1,0-175 0981  2558'+0,12 | 100-450 0,999 1060,9° + 36,4
3 AC 05-10 0,999  1588°+0,08 = 25-500 0,996 637,79+ 29,7
4 4-CQA 05-10 0,989  1359'+0,02 & 50-400 0,980 772,3° 36,5
5 Cynarin 05-75 0,990 7,779+0,11 2,5-50 0,981 24,7"+0,81
6 sco 025-75 0,994 7,799 £ 0,06 10 - 200 0,985 253,2° + 6,49
7 CR 0,25-50 0,988 5,71' + 0,06 10 - 150 0,996 171,67+ 6,39
8 1,5-diCQA 05-75 0,997 7,519 + 0,03 10 - 80 0,987 66,8"9+ 219
9 45-diCQA | 0,25-50 0,996 6,65" 0,16 10 - 150 0,980 127,39 +5,30

Silymarin 0,998 87,332+ 0,54 | 100 - 800 1115,8° + 25,7

Vit.C 0,993 33,53°+0,18 = -

CAc gia tri trung binh cua ICso ¢ cac ky tu theo sau khac nhau thi khac biéz ¢é ¥ nghia thong ké (p<0,05; Tukey)
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9 polyphenol tinh khiét phan lap 9 polyphenol tinh khiét phan l3p

Hinh 3.27. ICs, pM (TB = SD) ciia 9 hep chit tinh khiét phan Iap tir 1a Actisd

Ghi chl: Céc gia tri 1Cs c6 céc Ky ti theo sau khac nhau 1a khac biéz cé y nghia thong ké (p<0,05). Biéu do
biéu dién ICso theo mite dé tang dan tir trai sang phai dong nghia véi HTCO giam dan.

3.3.2. Hoat tinh chéng oxy héa (HTCO) ciia cac cao chiét

Cac bo phan dung khéac nhau caa cay Actisd (14, gan 14, than, ré, hoa) duoc chiét
Xuit v&i dung méi nudc, ethanol 40 va 96 % thu dwoc cac cao chiét tuong tng (xem
& Muc 2.2.2.3). Cac cao chiét nay dugc dinh luong cac polyphenol chinh va dong thoi
dugc danh gia tac dung chdng oxy héa bang phuong phap thu don gbc ty do DPPH
va MDA, céch tién hanh thtr nghiém duoc trinh bay & Muc 2.2.4. Két qua duoc trinh
bay ¢ Hinh 3.28 va Phu luc 60.

Nhin chung, HTCO cua cac cao chiét theo md hinh DPPH va MDA ¢ su tuong
quan khé tbt, nghia 13 cao chiét c6 ICso ¢ thir nghiém DPPH thap thi ciing ¢ ICso
thip ¢ thir nghiém MDA. Diéu nay duoc thé hién & biéu dd Hinh 3.28 cho thay sy
tuong quan gitra cic cot cua Hinh 3.28-A, B (ICso, thir nghiém DPPH) va céc cot ¢
Hinh 3.28-C, D (ICso, thir nghiém MDA).

Qua biéu do & Hinh 3.28 cho thay gié tri ICso cua cac cao chiét 14 va than & ca
2 phuong phap thir nghiém déu thap hon cac BPD khac, cao hon ICso ciia vitamin C
(DPPH: 5,96 pg/ml) va thap hon silymarin (DPPH: 42,13 va MDA: 538,3 pg/ml),
cho thay hoat tinh chdng oxy héa (HTCO) cua cao chiét la va than 1a manh nhat so
Véi cac BPD khac, thap hon vitamin C nhung cao hon silymarin. Gi4 tri ICso Ciia C4c
cao chiét nuge 1a (DPPH: 13,2 - 224,3 va MDA: 136 - 1192 pg/ml) va cao chiét con
la (DPPH: 15,1 - 150,0 va MDA: 75 - 1.764 pg/ml). Cao chiét nugc c6 HTCO manh
nhét, ké dén 1a cao ethanol 40 % va sau cling 1a cao ethanol 96 %. O cao chiét nuéc,

1a tuoi (& ca 2 gidng) déu c6 HTCO manh nhat. Gidng xanh c6 HTCO manh hon so
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Vi gidng tim thé hién qua ca 2 phuong phap DPPH va MDA..
KET QUA THU NGHIEM DPPH
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Hinh 3.28. Biéu db so sanh 1Cso (ug/ml, n=3) ciia c4c cao chiét Actisd (gidng xanh va tim) trong
thir nghiém DPPH va MDA

Chu thich: - Cao chiér nuéc: LT — ld twoi; LK — 14 kho; T —than; G — gan; R—ré; H —hoa
- Cao chiét con: Chit cdi dau 1a ki hi¢u BPD twong tw cao chiér medc. Ki hiéu sau la
dung méi chiét xuat (EtOH 40 va 96 %).
- Biéu do duwoc sdp xép theo ICso tang dan (HTCO giam dan)
- Sur khac biét giiza cAc Mdu c6 y nghia thong ké (Tukey, p<0,05) (xem Phu luc 61)
3.4. Nghién ciru chiét xuat cao Actisd
3.4.1. Xay dwng tiéu chuan co sé (TCCS) cho nguyén liéu la Actisd
3.4.1.1. Kiém nghiém nguyeén ligu 14 Actisd
a. Vi phdu:
Dic diém vi phau cua 14 Actisd chua duoc md ta trong DDVN V. Do vy, vi
phau cua 14 Actisd (gidng xanh va tim) dugc khao sat & phuc vu cho xay dung TCCS.
Gan la; Mat trén 16m hinh chit V, mat dudi 16i c6 nhiéu chd udn lugn. Biéu bi
mang nhiéu 16ng che ché da bao mot day, thuong c6 4 - 5 té bao, nhiéu 1dng dai ubn
luon, dan xen nhau; rai rac c6 cac 1dng tiét don bao dau tron. Sat 16p biéu bi 1a mo
day goc, gom 2 - 3 16p té bao. M6 dan gom 3 - 5 b6 libe - g roi nhau, hinh tring

thudn dai: Bo & giira 16n, cac bo hai bén nho dan, gb trén - libe dudi va c6 md day bao
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quanh (xem hinh & Phu luc 5).

Phién 14: Biéu bi trén va biéu bi duéi gdm 1 16p té bao hinh chir nhat dai, mang
nhiéu 16ng che chd da bao va long tiét trong ty nhu & phan gan 14. M6 mém giau
gom 2 hang té bao hinh chix nhat to thuén dai, xép sit nhau va thang goc véi biéu bi
trén, ké dén 1a mé mém khuyét (xem hinh & Phu luc 5).

b. Bt dwec ligu: Pat theo tiéu chuan DBDVN V

Két qua: Manh biéu bi phién 14 gdm nhiing té bao hinh nhiéu canh, mang 15 khi
va ldng che chd dai. Manh biéu bi gan 14 gém té bao hinh chit nhat, thanh méng. Soi
riéng 1¢ hay tap trung thanh ting bo. Long tiét don bao, dau tron. Manh mach xoan,
mach mang, mach vong va mach vach. Manh mé mém. Nhiéu khéi nhua mau nau,
kich thuéc to nho khong nhat dinh (xem hinh & Phu luc 5).

c. Dinh tinh:
Theo tiéu chudgn DPVN V- Phan tng hoa hoc va SKLM
Két qua: Pat (xem hinh & Phu luc 5)
Theo TCCS: Phan tich bang HPLC-PDA (theo diéu kién & Muc 3.2.2.1)
Két qua: Pic AC (thir) c6 tr = 15,6 vd AC (chuan) c6 tr = 15,7 (pht)
Pic CR (thir) ¢ tr = 23,7 va CR (chuan) c6 tr = 23,8 (phut)
d. B¢ dm: Theo tiéu chuan DDVN V (Phu luc 9.6) (Khong qua 13 %)

Két qua (TB + SD, n=12): Pat 10,84 + 0,32 % (xem & Phuy luc 5)

e. Tro toan phan: Theo tiéu chuan DDVN V (Phy luc 9.8) (Khéng qué 15 %)

Két qua (TB + SD, n=12): Pat 13,8 + 0,13 % (xem & Phu luc 5)

f. Tap chdt: Theo tiéu chuan DDVN V (Phu luc 12.11) (Khéng qua 0,5 %)

Két qua (TB % SD, n=12): Pat 0,32 + 0,003 %

g. Dinh lwong:
Theo tiéu chudgn DAVN V- Pinh luong cynarin bang UV-Vis (Khong dudi 0,1 %)

Két qua: Gidng xanh = 11,78 + 0,63 %; Gibng tim = 12,45 + 0,54 %

Theo TCCS: Pinh luong acid chlorogenic bang HPLC-PDA (Khong dudi 2,5 %)

Két qua: Gidng xanh thu hoach thang 7-12/2016 va 2-3/2017 c6 AC tir 2,64 -
4,94 % nén dat TCCS. Cac la thu hoach thang 1/2017 va 4-6/2017 ¢6 ham lugng AC
khong dat TCCS (duéi 2,5 %). Do d6, cac 14 nay khong duoc dung dé chiét xuat cao
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chuan hoa. Khong khao sat ham lugng AC trong 14 tim theo thoi ky thu hai, tuy nhién
qua mot s6 khao sat ham lugng polyphenol trong céc cao chiét & Muc 3.2.3 cho thay
gidng tim thudng ¢6 ham lwgng AC cao hon giéng xanh.

3.4.1.2. Xay dwng tiéu chudn co s¢ (TCCS) ciia nguyén ligu & Actisd

Bang 3.47. Tiéu chuén co sé (TCCS) caa nguyén liéu la Actisd

Chi tiéu Phwong phap thir Yéu cau
1. Vi phiiu® Soi kinh hién vi Gan la va phién 1a giong véi mé ta ¢ Muc
35.1a

2. Soi bot Soi kinh hién vi Bot co cac cAu tir nhu mo ta & Muc 3.5.1.a

3. Do am? DDVN V (Phu lyc 9.6) Khéng qua 12 %

4. Pinh tinh? HPLC-PDA: Thuec hién theo Pat @6 dic hiéu cua pic acid chlorogenic va
-1 diéu kién 6 Muc 3.2.2.1 cynarosid.

5. Tro toan phan® DDVN V (Phy luc 9.8) Khong qué 15 %

6. Tap chat DDVN V (Phy luc 12.11) Khong quéa 0,5 %

7 Dinh lwona® HPLC-PDA: Thuec hién theo Ham luong acid chlorogenic khoéng duoc
T ong diéu kién & Muc 3.2.2.1 thap hon 2,5 % tinh theo duoc liéu kho kiét.

aChi tiéu cd muc y8u cau cao hon DPVN V va twong ti EP 10.0
bCac chi tiéu c6 phurong phap thir cao hon so véi DDVN V va mitc ham heong cao hon so véi EP 10.0
°Chi tiéu ¢6 mirc yeu cau twong tw DPNV V va cao hon EP 10.0

Tir cac két qua khao sat & Muc 3.4.1.1, tiéu chuan caa nguyén liu 14 Actisé duoc
mo ta & Bang 3.47. Trong d6, cac chi tieu phan 16n gidng véi DPVN V, khac biét &
chi tiéu “vi phéu, dinh tinh va dinh lugng”. Ham luong acid chlorogenic dugc dé nghi
cho TCCS téi thiéu 12 2,5 % dua trén cac két qua khao sat dong thai tich lity hoat chat
theo thai gian thu hai & Muc 3.2.3, d6ng thoi khao sat mot sé mau 14 Actisé dugc thu
thap & nhiéu viing khac nhau tai Ba Lat. Muc chi tiéu d6 tro van gitr nguyén “khong
qua 15 %” twong ty DDVN V, cao hon so véi EP 10.0 (khdng qué 20 %). Chi tiéu vé
do tro cua 1a kho Actiso ciing da khao st trén mot s mau ciia 2 giéng Actisd xanh va
tim déu dat tr 13,6 - 14,0 %.

3.4.2. Khio sat phwong phap chiét xuit cao Actisd
3.4.2.1. Khdo sat phwong phdp chiét xudt

Cynarin duoc chon 1am muc tiéu nghién cau chiét xuat. Cac yéu té anh huong
dén ham luong CY can duoc khao sat bao gém: Phuong phéap lam ting ham luong
CY, nhiét d6 chiét, thoi gian chiét, ti 1¢ duoc liéu va dung mai chiét xuat (chua duoc
khao sét trong khudn khé cua dé tai).
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La tuoi Actisd (giéng xanh) duoc lva chon 1am nguyén liéu chiét xuat cao do
cao chiét 14 twoi c6 ham luong CY va cac thanh phan polyphenol khéc cling nhu tac
dung chdng oxy hoa cao hon cao chiét 14 khd di dwgc chitng minh & Muc 3.3.2.

a. Khao sat nhiét do chiét xudt lam tang ham lwong cynarin:

Trong khudn khé cua dé tai chi khao sét nhiét do chiét xuét tir 60 - 100 °C. Két
qua cho thay cao chiét & 60 °C c6 nhiéu AC va cac dong phan caa CY (céc di-CQA
khac). O nhiét @6 chiét xuat cang cao co sy gia ting CY va cac dong phan cia AC
(c&c mono-CQA khac), dong thoi ¢ su gia ting cta cac flavonoid (CR va SCO) (xem
Hinh 3.29). Do d6, nhiét d¢ 100 °C duoc lya chon cho quy trinh chiét xuat 14 tuoi Actiso.

o.ze
o.2a] AC
o.22]
o.20-

o.1=

2z'oco

12co 16 00

Hinh 3.29. SKD cao chiét 14 twoi & 60 va 100 °C

1s’oo zoloco

b. Khao sdt phwong phdp lam tang ham lwong cynarin:
Bing 3.48. Ham lrgng AC va CY trong cac cao chiét I4 twoi Actisé khao sat
Cao chiét tir Ham lwong % (TB + SD, n=2)

STT Quy trinh chiét xuat AC cY
1 Quy trinh 1 (QT1) 2,91° + 0,05 2,832+ 0,34
2 Quy trinh 2 (QT2) 1,73°+0,16 1,20P¢ + 0,06
3 Quy trinh 3 (QT3) 1,70°+ 0,21 1,26°¢ + 0,14
4 Quy trinh 4 (QT4) 3,207 + 0,04 0,98¢ + 0,003
5 Quy trinh 5 (QT5) 2,75° + 0,01 1,56° + 0,005

CAc gia tri c6 ki tu theo sau khac nhau la kh&c biét cé y nghia thong ké (p < 0,05)
QOTI1: La twoi dwoc dun s6i voi nuwoC

OT2: Ld twoi droc hap céch thiy

QT3: La twoi dwoC ép trude, sau doé dun véi nudc sOi

OT4: Ld twoi dioC hap nude séi, sau dé chiét véi con

QTS: L twoi hdp Véi con 96 %, sau do chiét Voi nwoc

La tuoi Actisé dugc chiét xuat cao theo 5 quy trinh dwgc mé ta & Muc 2.2.3.1.
Két qua cho thay cao chiét 14 twoi cta quy trinh 1 (QT1) ¢6 ham lugng CY cao nhét.
Mic du, cao chiét & QT4 c6 ham lugng AC cao hon QT1 nhung ham luong CY thap
hon dang ké, va tong ham luong cua AC va CY thap hon QT1 (xem Bang 3.48). Do
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d6, QT1 duoc lya chon dé tiép tuc nghién ctiu chiét xuat. Ngoai ra, tir phuong phap
chiét cia QT1 cho thdy dung méi nudc va nhiét do 1a yéu t6 c6 anh huong I6n dén
ham lugng CY trong qué trinh chiét xuat. Do d6, nude duoc lya chon lam dung méi chiét
Xuat, cac yéu té nhiét do va thoi gian dun sé tiép tuc duoc khao sat.

c. Khdo séat thoi gian chiét xudt:

La tuoi Actisd dugc dun ¢ 100 °C trong khoang thoi gian 30 - 150 phdat (Hinh
3.30). Két qua cho thdy ham lugng AC c¢6 xu huéng giam dan theo thoi gian, tuy
nhién ham luong CY ciing nhu tdng ham luong caa AC va CY ting tir 30 - 60 pht,
sau d6 giam dan sau 90 phat. Do dé, thoi gian dun 60 phut duoc lya chon dé chiét
Xuat do c6 ham lwgng CY cao nhit.

mmm AC mmmm CY —@—Tdong (AC+CY)

o6 285
2.36 >
1.98 I I11I 1.9 95

30 phut 45 phut 60 phut 90 phut 120 phut 150 phut

Ham lugng %
N
o = N w = (9] (o)}

Thoi gian dun soi

Hinh 3.30. Két qua thim do thoi gian chiét xuat 1a twoi Actisd
< Quy trinh chiét xuat quy mé phong thi nghiém:

Tir két qua tham do, quy trinh chiét xuat 14 twoi Actisd & quy mé phong thi nghiém
(PTN) nhu sau: 200 g phién 14 twoi duoc cat nho, thém 500 ml nude s6i, dun s6i trong
60 pht, loc dich chiét va ¢ cach thuy dén cao dic.

Tién hanh chiét xuat thar nghiém trén 3 mau 14 Actisd (gidng xanh va tim) thu hai
tai cac viing trong khéac nhau. Két qua duoc trinh by & Bang 3.49.

Bang 3.49. Két qua chiét xuét cao 14 Actisd thir nghiém quy mé PTN

Noi thu miu c::‘t’l‘“ll“’gggc Poim  %AC  %CY
Phuong 5 11,78 068 291 2.72
Gibngxanh  Phuong 12 12,16 1233 243 2,02
Bao Loc 7.43 1237 223 262
Phuong 5 12,70 11,67 3,82 0,78

Giong tim
Phuong 12 13,22 12,01 3,10 1,66




116

3.4.3. Nang cap c& 16 cao chiét 14 Actisd (500 kg/mé)

Tién hanh chiét xuat 4 me 14 Actisd (giéng xanh) trén quy mé Ién theo quy trinh
& Muc 2.2.3.3. M&i mé gom 1.000 kg 14 tuoi, twong (ng véi khoang 500 kg phién 14
sau khi d3 loai bo gan chinh. Khéi lugng cao thu duoc trung binh 12 8 kg/mé. Két qua
kiém nghiém cynarin va acid chlorogenic cua céc 16 chiét xuat va so sanh véi cac cao
mém va cao khd Actisd hién dang phan phdi trén thi truong Viét Nam (Bang 3.50).

Dong goi: Cao khd Actisd dugc dong trong tai nhdm 1 kg hodc 2 kg/tai, dan
nhan, bao quan noi mat, tranh anh sang (Xem hinh ¢ Phu luc 1)

Bang 3.50. Khéi hrgng cao va ham lwgng AC, CY trong cao chiét nghién ciru

«t K hisy ’ Chiét xuét’ cao (500 kg/mé) Ham lwong® %
: So 16 Phién la (kg) m cao?® (kg) AC CYy
1 CNC.1 NCL1.1 1 500 7,4 2,30 2,57
2 CNC.1 NCL1.1 2 500 8,0 2,32 2,61
3 CNC3 NCL1.2 450 7,0 1,66 1,47
4 CNC4 NCL.1.3 540 9,6 1,61 1,48
So sanh véi cac cao chiét nguyén liéu Actisd trén thij truong
5 C1 - - - 2,29 0,77
6 C2 - - - 1,91 0,02
7 C3 - - - 0,07 0,07
8 C4 - - - 0,05 0,03
9 BV1 - - - 0,87 0,47
10 BV2 - - - 2,40 1,06

aCa0 kho (d6 am <5 %); C1-C4 la cao mém duoc thu thdp ¢ thi rrieong Viét Nam
BV1-2: Cao khé phun swong diwoc cung cdp bgi Cong ty BV Pharma; C1: Cao sdn xudat béi Ladophar
CNC.1-4 1a cao nghién cizu;  °Ham lirong % tinh trén ché pham kho kiét;

3.4.4. Xay dung tiéu chuin co sé¢ (TCCS) cao kho Actisd

Céc 16 cao khd Actisd nghién ctu (CNC1.1 - 1.3) san xuat & Muc 3.4.3 sau khi
dong goi duoc kiém tra chat luong theo TCCS (Bang 3.51). Pdi vai TCCS duoc xay
dung dya trén céc chi tiéu, phuong phap cuia DDVN V. Riéng chi tiéu dinh tinh va
dinh Iuvgng ham lwgng cua cynarin va acid chlorogenic dugc dua vao TCCS voi
phuong phap thuc hién duoc tién hanh theo quy trinh da xay dung & Muc 3.2.2.2.
C4c chi tiéu vé do nhidm khuan duoc giri mau kiém tra.

Dua vao két qua khao sat ham lugng cynarin trong cac cao chiét 14 Actisd thu
hai vao céc thoi diém khéc nhau trong nam 2016-2017 (Muc 3.2.3.3) két hop vai viéc
khao sat so bd ham Iwong acid chlorogenic va cynarin trong mot sé6 ché pham trong
va nudc ngoai (Muc 3.2.4) dé dua ra mac ham lwong cua 2 hop chat nay cho TCCS.
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Bing 3.51. TCCS va két qua kiém tra chat lwgng cia cac cao chiét nghién ciru

stt Chi tiéu Yéu ciu Két qua ¢

1 Mota B4t vang xam, ddng nhat, dé hat Dat
am, ¢ mui dac trung cua Actiso,
Vi man, sau dang

2 Pinhtinh

Cynarin va acid chlorogenic Pat @6 déc hiéu cua pic cynarin Dat

bang HPLC-PDA va acid chlorogenic
3 Cin khéng tan trong nwéc <3% Pat (0,31-2,03 %)
4 Ppam <6,0% Dat (4,0-4,5 %)
5 Tro toan phan® <30°% Pat (20,8-25,1 %)
6 Giéi han kim loai nangP <20 ppm Dat
7  DPinh lwgng®

Bing HPLC-PDA

- Ham luong (%) CY°® (trén ché >1,0% Dat (1,47-2,6 %)

pham khé kiét)

- Ham lugng (%) AC (trén ché > 1,5° % Dat (1,61-2,3 %)

pham kho kict)
8  Giéi han nhiém khuén®

- Tong s vi khuan hiéu khi /g <10% CFU/g bat (20-2.300 CFU/q)
- Tong sé ndm men va méc/g <102 CFU/g Pat (10-60 CFU/qg)

- Enterobacterial/g <500 CFU/g Pat (<10 CFU/qg)

- E. coli, P. aeruginosa, S. Khong dugc ¢ Khong phét hién

aureus, Salmonella/g

aCh/ tiéu 6 yéu cau cao hon DPVN V, twong tir EP 10.0

bChi tiéu duwoc thuc hién bgi Phong kiém tra chdt lirong — CTCP BV Pharma
°Chi tiéu c6 yéu cau cao hon DPVN V va EP 10.0

9K ét qua kiém nghiém cuia 4 mé cao chiét Actisd nghién ciu

3.5. Nghién ciru bao ché vién nén bao phim chira 200 mg cao khd Actisd
3.5.1. Cong thirc, quy trinh bao ché vién bao phim Actisd qui mé 3.000 vién
Cong thtrc va quy trinh bao ché vién nén bao phim chira 200 mg cao khd Actisd
qui mé 450 - 3.000 vién da duoc khao sat va xay dung boi cac thanh vién cia nhém
nghién ctru (Pé tai So KH & Cong Nghé) (xem Phu luc 2), da dugc béo cao boi
thanh vién ciia nhém nghién ctiru (Luan van Thac si Dugc hoc) 18, Két qua duoc trinh
bay trong Bang 3.52.
Ngoai ra, két qua khao sat thoi gian tron bot cho thay 10 phut 1a thoi gian ngan
nhat ma hoat chat phan tan déu trong toan khéi. Tang thoi gian tron thém 5 phut c6

su phan ly nén do phan tan c6 xu hudng ting hao phi vé ning luong khi dra vao san Xuét.
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Bang 3.52. Thanh phan cong thikc t6i wu cia vién bao phim chira 200 mg cao kho Actisd

. X Cong thuc @ Cong thuc L6 450 vién L6 3.000 vién
STT Thanh phan 01 v?én (%0) 01 vié?n (mg) (9) (9)
1 Cao kho Actis6 ® (CNC1.1) 57 200 90,0 600
2 Silicon dioxid 4 13 5,85 39
3 Cellulose vi tinh thé 14 49 22,05 147
4 Magnesi carbonnat 11 40 18,0 120
5 Glyceryl behenat 3 10 4,5 30
6 Natri croscarmellose 11 40 18,0 120
7 Vivacoat - 15 6,75 45
8 Mau nau - 8 3,6 24
9 Ethanol 50 % ¢ - 71 3,95 213
Tong 375 168,75 1.125

aT71é cdc td dirpc trong cong thike da dirpc nghién cizu téi wu héa theo md hinh Box Wilson ©
b Cao nghién citu (S6 16 CNC1.1) ¢6 ham leong 2,3 % AC va 2,6 % CY
¢ Dung méi cua dich bao bj mdt di trong qud trinh bao phim

Bang 3.53. Két qua kiém nghiém céc 16 qui mo 450 vién va 3.000 vién

ML _Chi tiéu Yéu L6 450 vién L6 3.000 vién
kiém nghiém cau L61 L6 2 L6 3 L6 1 L6 2 L6 3
Cam quan ) Pat Pat Pat Pat Pat Pat
Do am (%) <4 333 326 345 3,24 3,56 3,24
Bét dap = Goc nghi (<°) <35 335 335 332 33,1 33,6 33,5
vién  Chisd nén (n = 3) 1535 17,07 19,04 194 16,2 17,9
Ty s6 Haussner (n = 3) 1,18 120 124 1,22 1,19 1,22
Toc d6 chay (g/s) (n = 3) 5,1 5,2 4,9 5,2 4,9 4.9
Do cung (N) _40 1421 1470 1432 1410 1454 1433
(n=6) = 2174 2201 2182 2153 2189 2212
Pomamen () (1=3) <08 1 0T on o1 ol on
Dong déu khoi lugng 375+  369,7 3624 3636 3685 3616 3642
vien  (mg) (n = 20) 5% 376,01 3758 3772 3772 3742 3754
thanh ok e 6,25 6,66 6,50 6,25 6,66 6,50
phim D018 (phit) (1=6) <715 724 732 | 713 727 803
Do hoa tan (%) (n = 6) > 80 %/ 45 phut
- Acid chlorogenic 97,8 98,5 99,1 © 98,98 97,65 98,20
- Cynarin 982 994 943 9904 99,07 99,00
Ham luong (mg/vién) (n = 3)
- Acid chlorogenic >4,10 4,56 4,50 4,66 4,69 5,00 4,89
- Cynarin >470 495 527 516 5,19 528 521

* Mau vang ndu dong nhdt, khé toi, khong c6 bui den hay vit la

Tir két cac két qua trén, dé xuat TCCS cho kiém soat vién bao phim chira 200

mg cao kho Actisd cu thé nhwr sau:

Yéu cdu ky thudt: Cong thirc cho mét vién nén bao phim Actisé 200 mg:

- Cao kho Actiso (hai tram milligram) 200 mg

- Ta duoc (ta duge don, ta dugc gay tham, chat 6n dinh, aerosil...) vira da 375 mg

Tiéu chudn nguyén liéu: Cao khod Actisd dat tiéu chuan co s, ta dugc (t4 duge don,
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ta dugc gay tham, chat 6n dinh, aerosil...) dat tiéu chuan DDVN V.

Tiéu chudn ky thudt:

Tinh chat: Vién nén tron mau nau, canh vién lanh l3n

Do ddng déu khdi lugng: 375 mg +5 %

Do hoa tan: Khong dudi 80 % acid chlorogenic va cynarin, so vai ham Iugng ghi
trén nhan dugc hoa tan trong 45 phat.

Dinh tinh, dinh luong: Mbi vién phai chira acid chlorogenic va cynarin tir 90 - 110
% so0 v&i ham lugng ghi trén nhan.

Phuwong phap thu

Tinh chdat: Bang cam quan ché pham phai dat cac yéu cau da néu
D¢ dong déu khoi leong: Thir theo DDVN V - PL 11.2
¢ hoa tan: Theo DDVN V - PL 11.4, mdi trudng dém pH 6,8 (500 ml), thiét bi
kiéu canh khuay (kiéu 2), toc do khudy 100 vong/phut. Yéu cau khong dudi 80 %
acid chlorogenic va cynarin dugc hoa tan trong 45 phut.
Dinh tinh va dinh luong: Thuc hién theo quy trinh da xay dung ¢ Muc 3.2.2.2
Dé xudt tiéu chudn co sé (TCCS) vién nén bao phim Actisé 200 mg: Qua c4c
thir nghiém da thuc hién trén vién nén bao phim Actisd 200 mg, TCCS cua ché
pham dugc dé nghi nhu sau:

Bang 3.54. Tiéu chuin co sé (TCCS) ciia ché pham

Yéu cau Phwong phap thir Tiéu chuan

o \ Vién tron duong kinh 10 mm, mau nau, hai mat

MO ta Cam gquan . < A
vién nhan, khum Ioi.

Pinh tinh HPLC Tfen SKD cua .rpau thu pha[ co Eh01 gian _l}ru (RY)

: cua pic chinh giong vai Rt ctia mau doi chiéu.
Pong déu khdi lwong DPVN V + 5 % so0 véi khdi lugng trung binh
Pj hoa tan HPLC Khong dudi 80 % ham lugng AC va CY so vai ham
(sau 45 pht) lugng ghi trén nhan
Pinh lugng HPLC 90 - 110 % so v&i ham lugng ghi trén nhan

3.5.2. Néng ¢ 10 & quy mo 15.000 vién (5,6 kg/mé)

Sau khi khao sat tinh 13p lai cua quy trinh bao ché trén c¢& 16 3.000 vién, tién

hanh san xuat 3 16 véi ¢& 16 15.000 vién/Id. Thanh phan cong thirc vién duoc trinh bay

& Bang 3.55. Vién bao phim chira 200 mg cao Actisd (khéi Iugng trung binh 1 vién la



120

375 mg) duoc dat tén 12 Univerphytol. Quy trinh bao ché dugc thyc hién nhu mé ta &
Muc 2.2.5.6 va tom tit & Hinh 3.31. Ché pham va béan thanh pham duoc kiém tra qua
ting cong doan va danh gia cac thong sd dic trung duoc trinh bay trong Bang 3.56.

Bang 3.55. Thanh phan cong thirc ciia vién Univerphytol (cé 16 15.000 vién = 5,3 kg vién nhan)

Céng thuc Cong thuc
1vién (mg) 15.000 vién (g)

Thanh phan (mg) Tiéu chuén

Cao kho Actisd (CNC1.1) 200 3.000 TCCS
Silicon dioxid i 13 195 USP
Vién nhan Cellulose vi tinh thé 49 735 USP
MgCOs3 40 600 USP, EP
Glyceryl behenat 10 150 USP, EP
Natri croscarmellose 40 600 NF, EP, JP
Khéi lweng vién nhan 352 5.280
. Vivacoat 15 225 USP, EP
chﬁisqao Mau nau (Fioric colori) 8 120 USP, EP
P Ethanol 50 % ) 71 1.065 TCCS
Khéi lrgng vién thanh pham 375 5.625

* Cao nghién citu (S6 16 CNC1.1) ¢6 ham heong 2,3 % AC va 2,6 % CY
“* Dung mdi cua dich bao bj mdt di trong qud trinh bao phim

Bang 3.56. Két qua kiém tra cac chi tiéu cia ban thanh pham va thanh pham caa 16 15.000 vién

Cé' 16 15.000 vién  Chi tiéu kiém nghiém Yéu cau L1 L2 L3
Cam quan ) Pat Pat Pat
Do am (%) <4 3,21 3,25 3,26
N Gac nghi (°) <35 32,5 32,4 32,6
Bot dap vien Chi sé nén (n = 3) 18,9 17,4 175
Ty s6 Haussner (n = 3) 1,20 1,22 1,22
Tdc do chay (g/s) >3,0 4.8 5,2 5,0
Cam quan ) Pat Pat Pat
Vien nhan g cang (n = 6) (N) > 100 155,3 151,6 152,2
Actiso 200mg) 22 mai mon (n = 20) (%) <05 0,35 0,33 0,33
DPDKL (n=20) (mg) 375+5 367,1-376,8% 365,4-372,6 = 366,8-380,1
Do rd (n = 6) (phut) <15 7,01 6,99 6,42
Cam quan ) Pat Pat Pat
Vién bao phim Gidi han nhiém khuan DDVN V Dat Pat Pat
nt D¢ hoa tan: AC 98,92 97,85 98,30
Actiso (200 mg) cY 2 80 99,05 99,08 99,04
UNIVERPHYTOL ’ ’ :
Ham lwong: AC (90 110%)" 101,95 108,69 106,52
(n=3)% cY 99,81 101,34 100,57

“ Bét mau vang ndu, dong nhat, khé toi, khong c6 bui den hay mau lg; ™ Vién nén dang tron, 2 mat 16i, mau
vang nhat, cgnh va thanh vién nguyén ven; ™ Vién nén bao phim mau nau, 2 mgt I6i va nhdn; @ Max — min;
b T7 ¢ ham lwong Ciia a. chlorogenic va cynarin do diroC cua Vién so Véi ham heong trén nhan

Thanh phan ghi trén nhan: Vién nén bao phim Actisd chiza 5,2 mg cynarin va 4,6 mg acid chlorogenic

Nhan xét: Két qua cho thy vién bao phim Actisd 200 mg & 3 16 nghién ctu
(15.000 vién/I6) khdng khac biét dang ké va dat TCCS. Do d6, quy trinh bao ché thé

hién su 6n dinh va c6 tinh lap lai. Ham luong hoat chat cynarin va acid chlorogenic
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trong vién Univerphytol dugc so sanh véi cac ché pham trong va ngoai nudc dugc
trinh bay ¢ Muc 3.2.4.2.

| Cao kho Actisd |

can, réy (0,5 mm). MgCO3 (0,25 mm)
Thém silicon dioxid va magnesi carbonat

Cao kho Actisd
Silicon dioxid
Magie carbonat

Trén déu
v
| H&n hop bt trén |
Cén, rdy (0,5 mm) Natri croscarmellose
Glyceryl behenat
Trén déu
— Thém dinh déng déu
Bot ddp vién ham lrong
Dép vién
- | Kiém nghiém bdn
Vién nhén thanh phdm
Bao phim
| Vién bao I—u Kiém nghiém thanh phdm
Pong goi

Thanh pham
Hinh 3.31. So' dd quy trinh bao ché vién nén bao phim chira 200 mg cao khd Actisd

3.5.3. So sanh ham hrong cynarin va acid chlorogenic ciia cac ché pham

Tam ché pham caa nudc ngoai (My, Phap, Bac - xem Phu luc 53) (N.CP1 - 8)
va sau ché pham san xuat tai Vit Nam (V.CP9 - 14), so sanh véi 3 ché pham nghién
cttu (NC.CP17 - 19) duoc tién hanh dinh lwgng cynarin va acid chlorogenic theo quy
trinh dinh luong da dugc xay dung & Muc 3.2.2.3. Két qua duoc thé hién & Hinh 3.32
va Bang 3.57, ham luong cua AC va CY trong cac ché pham nuéc ngoai (N.CP1-7)
lan luot 12 0,013 - 1,68 % va 0,01 - 0,92 %, trong d6 6/8 ché pham c6 ham luong AC
tuong ddi cao 12 0,52 - 1,68 % va 5/8 ché pham ¢ CY 120,22 - 0,92 %. Sau ché pham
trong nudc (V.CP8-13) c6 AC (0,01 - 1,11 %) va CY (0,01 - 0,29 %), trong d6 c6 4
ché pham c¢6 ham luong AC (0,33 - 1,11 %) va CY (0,14 - 0,29 %). Nhin chung, c4c
ché pham trong nude c6 ham lwong phan trim cua AC va CY thip hon so véi cac ché
pham nuéc ngoai. Cac ché pham tir cao chiét Actisd trén thi truong trong va ngoai
nuéc cling c6 mot s6 ché pham kém chat luong voi ham lugng AC va CY rat thap (<
0,2 %). Tuy nhién, ham lugng AC va CY trong ca 3 ché pham nghién ctiu (NC.CP17-
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19) déu kha cao véi AC (1,53 - 2,30 %) va CY (1,66 - 2,61).

3

i 2.5 % AC 0% CY 24132.02
En 2 |14 1'_6:3 L 55166
o 15 111
E 1 0.92 gy 075 A
£ 0.5 w 052 o7 2 0.2 0052 033 03526 o IOTZQ
y 0.013 . .
. 0018 ﬂ L 0.07 h IT 00301 0016 0.19 m 00_(3)f‘_()1 0.14
%dw %6% ¢ &’ %d eéb é"z ¢ & 4@0 460 49‘30 A.é& ﬁ”v Q.C‘Q 995& S
S
Hinh 3.32. Biéu d6 so sanh ham lwong % ciaa AC, CY trong cac ché pham Actisd
Ghi chi: % AC va % CY (Ham hrong mg/100 mg cao chiét Actisd trong ché pham)
Bang 3.57. Két qua ham lwgng acid chlorogenic va cynarin trong cac ché pham
Sit Théng tin ché pham (CP) Ham lwong AC | Ham lwong CY Téng CQA
Kihiéu | Cao¢ Liéu dung % mg/vién % mg/vién mg/vién
1 N.CP1* 500 1vién/ngay | 1,49°¢ 7,45 0,92 4,60 27,29
2 N.CP2* 600 2 vién/ngay | 0,01° 0,08 0,02 am 0,11 0,46
3 N.CP3* | 200 3-6vién/ngay | 052" | 1,04 0,51 1,02 4,66
4 N.CP4# 200 3-6 vién/ngay | 0,571 1.14 0,22 % 0,44 3,63
S N.CP5* | 350 3 vién/ngay | 1,68¢ 5,88 0,07 0,25 8,20
6 N.CP6* | 700 2 vién/ngay | 0,57 4,69 0,344 2,80 16,81
7 | N.CP7* | 550 2vién/ngay | 0587 | 4,13 0,22 @ 1,60 13,07
8 N.CP8* 400 1-2 vién/ngay | 0,03" 0,12 0,01 0,04 0,37
9 V.CP9* 100 8-18 vién/ngay | 0,05" 0,05 0,02 am 0,02 0,15
10 | V.CP10* | 280 2-46ng/ngay | 0,33™ | 0,92 0,194 0,53 2,98
11 | V.CP11* | 200 1-3 6ng/ngay | 0,33 ™ 0,66 0,263 0,52 2,62
12 | Vv.CP12% | 900 2-4 6ng/ngay | 0,03" 0,31 0,01 0,09 0,95
13 V.CP13% | 200 2-4 6ng/ngay 0,41k 0,82 0,14 0,28 2,20
14 V.CP14% | 200 2-4 6ng/ngay 1,111 2,22 0,29 0,58 5,83
15 | v.cP15® | - -| 265° - 0,50 & - -
16 | V.CP16° - - 091" - 0,69 - -
17 | NC.CP17° | 200 2-3 vign/ngay | 2,30° | 4,60 2,61 5,22 20,30
18 | NC.CP18° | 200 2-3vién/ngay | 1,53°¢ 3,06 1,66 2 3,32 13,59
19 | NC.CP19° | 200 2-3vién/ngay | 2,13°¢ 4,26 2,022 4,04 21,43
*Vién nang cing; *Vién bao duwong; “Khéi lwong caolvién; TCQ (téng céc acid caffeoylquinic)
3Dang dng nuréc chira cao long; °Cao mém/ cao khd; Vién bao phim

CP nuéc ngoai (N.CP1-8),; CP trong nuéc (V.CP9-16); CP nghién cizu (NC.CP17-19)
CP1-16 duwoc khao sat trong thoi han si dung. CP17-19 dwoc danh gid sau 4 ndm ké tir ngay san xuat.
Cac gia tri ham lirong % c6 ki tir theo sau khac nhau thi khac biér c6 y nghia thong ké (p<0,05; Tukey)

3.5.4. Khio sat @ on dinh cia thudc vién bao phim

Do 6n dinh cia san pham vién nén bao phim chwa 200 mg cao khd Actisd
(Univerphytol) dugc khao sat & 2 diéu kién: Dai han (nhiét d6 30 +2°C, do 4m 75 + 5
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%) trong 12 thang va |40 hoa cap téc (nhiét 6 40 + 2 °C, d6 am 75 + 5 %) trong 6 thang.
Két qua céc chi tiéu danh gia dugc trinh bay ¢ Bang 3.58 va Bang 3.59.

Bang 3.58. Két qua khao sat dd 6n dinh ciia ché pham Univerphytol ¢ diéu kign dai han

N L Thang
Stt Chi tiéu Yéu cau
0 3 6 9 12

1 Camquan ) Pat Pat Pat Pat Pat

2 | PDKL (n = 20) (mg) 375+5% @ 378-369 ™  379-367 = 376-369 @ 379-368 | 375-369

3  Pinhtinh TCCS Dat Dat Dat Dat Dat

4 Py am (n=6) (%) <5,0 2,89 3,01 3,20 3,04 3,23

5 | P9 ra (n=6) (phat) <15 6,91 6,81 6,91 7,24 7,32
D9 hoa tan (n = 6) (%)

6  a. chlorogenic >80 101,5 98,2 99,1 98,7 98,5
cynarin >80 100,5 99,2 98,8 99,4 98,7
DPinh lwong: (n = 3) (%)

7 chI(_)rogenic 90 - 110 107,84 107,54 106,74 106,04 105,48
cynarin 103,58 103,14 102,48 102,05 101,34

* \/ién nén bao phim hinh tron, mau ndu den, dwong kinh 10 mm, hai mat 16i, nhan; ** Max — min

Thanh phan ghi trén nhan: Vién Univerphytol chiza 5,2 mg cynarin va 4,6 mg acid chlorogenic

Bang 3.59. Két qua khao sat d9 on dinh cia ché pham Univerphytol & diéu kién 140 hoa cap toc

Stt Chi tiéu Yéu cau 0 thang 1thang | 2thang | 3thang | 6 thang

1 | Cam quan v Pat Pat Pat Pat Pat

2 | PDKL (n = 20) (mg) 375+5% | 378-369 ) | 376-368 | 379-367 | 375-368 | 377-366

3 Pinh tinh TCCS Pat Pat Pat Dat Pat

4 | Py am (%) <5,0 2,89 2,95 2,98 3,01 3,12

5 | Do ra (phat) <15 6,91 6,93 6,95 7,02 7,05
Do hoa tan (%)

6 | a. chlorogenic >80 101,5 100,2 99,8 99,7 99,1
cynarin >80 100,5 99,8 99,7 99,5 98,9
Pinh lwong: (n =3) %

7 | acid c.hlorogenic 90 - 110 107,84 107,57 107,13 107,03 106,32
cynarin 103,58 103,26 103,14 102,91 102,01

* \/ién nén bao phim hinh tron, mdu ndu den, dwong kinh 10 mm, hai mat 1si, nhan.

Két qua kiém nghiém tir Bang 3.58 va Bang 3.59 cho thay mau vién nén bao
phim nghién ctru qui mé 15.000 vién dong trong lo thuy tinh mau nau (120 vién/lo)
dat tat ca cac chi tiéu kiém nghiém vat ly va hoa hoc trong suét thoi gian khao sat &
hai diéu kién l30 hoa va dai han. Khéng nhan thay c6 su giam ham luong mot cach
dang ké hay bién doi vé do hoa tan. Cho thay vién nghién ctru 6n dinh tuy nhién can
tiép tuc nghién ciru d6 6n dinh & diéu kién dai han dén it nhat 24 thang ¢ céc thoi

diém 18 va 24 thang dé c6 thé (ng dung dua ra thi truong.
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Chwong 4. BAN LUAN

4.1. Nghién ciru thanh phan héa hec
Chiét xudt, phan ldp, xdc dinh cdu tric: Két qua caa luan an da phan 1ap duoc

20 hop chit tir cao chiét ethyl acetat va n-butanol gom:

- 11 dan xuét acid caffeoylquinic: 5 mono-CQA (1-CQA; 3-CQA; 5-CQA hay acid
chlorogenic; 4-CQA; 3-feruloylquinic); 5 dan xuét di-CQA (1,3-diCQA hay
cynarin; 3,4-diCQA,; 3,5-diCQA,; 1,5-diCQA; 4,5-diCQA) va acid caffeic.

- 3 dan xuit cua acid benzoic: Acid protocatechuic; aldehyd protocatechuic va 4-p-
hydroxy benzaldehyd.

- 4 flavonoid thuoc phan nhom flavon, bao gom: Luteolin, cynarosid, scolymosid
va apigenin-7 rutinosid.

- 1 acid hiru co (acid succinic) va 1 sesquiterpen lacton (cynaratriol).

Theo téng quan tai lieu (Muc 1.2.1), trén thé gidi da xac dinh dugc it nhat 23 dan
xuit acid caffeoylquinic va 12 hop chat flavon trong 14 va hoa dau Actisd. Trong do,
cac dan xuét acid caffeoylquinic chiém khoang 95 % polyphenol toan phan, céc
flavonoid chinh trong 14 Actisd la dan xuat cua luteolin; con dan xuét cua apigenin
cha yéu ¢ trong 14 caa loai Cardoon trong (C. altilis DC.) va Cardoon dai (C. sylvestris
(Lamk) Fiori) 3. Két qua phan lap va xac dinh cau tric cac hop chat tir 14 Actiso cua
luan &n cho thay c6 sy phu hop véi cac nghién ctu trong va ngoai nuée. Céc acid
phenol trong cay bao gom 4-p-hydroxybenzaldehyd, acid protocatechuic, aldehyd
protocatechuic, va acid 3-feruloylquinic da duoc tim thiy trong 14 Actisd trude day
bang LC-MS" hoic LC-QTOF-MS" trong dich chiét toan phan ma chua phan lap céc
hop chat nay & dang tinh khiét. V&i két qua cua luan an di phan 1ap dugc cac hop
chat nay va xac dinh ciu tric bang phé NMR gitp khang dinh chic chin hon vé su
hién dién caa chdng trong thanh phan hoa hoc cua 14 Actisd.

4.2. Nghién ciru vé phan tich kiém nghiém

4.2.1. Thiét lap chat ddi chiéu (CPC)

Tai Viét Nam, hai don vi cung cip chat chuan chinh thtc 1a Vién Kiém nghiém

Thudc Trung Uong (c6 10 CDC tir 2013 - 2020) 8 va Vién Kiém nghiém Thudc TP.
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HCM (27 CDC tir 2013 - 2022) 8. Trong d6, hai don vi nay déu c6 chat chuén acid
chlorogenic (98 %) nhung chua c6 chuan cynarin va cynarosid. Do vay, c4c chat nay
dugc mua tir nwdc ngoai vai gia thanh cao (4 - 10 triéu/10 mg cynarin va 4,5 - 6,5
trieu/10 mg cynarosid). Mat khac, cac chat chuan nay khéng c6 sin trén thi truong
trong nuwdc mMa can thoi gian van chuyén tir vai tuan dén vai thang, gay anh huong
dén cdng tac kiém nghiém va nghién ctu. Vi vay, viéc phan 1ap va thiét 1ap CBC ddi
V6i cac hop chat nay dat chat luong va duoc tham dinh day du 1a cap thiét dé day
manh viéc tiéu chuan hoa, danh gia chit luong nguyén liéu va cac ché pham tir Actisd
noi riéng va cac thudc ¢ ngudn gbc tir dugc lidu néi chung.

Cynarin, acid chlorogenic va cynarosid duoc chon dé thiét lap CDC vi cac
chat nay la thanh phan chinh da dugc chitng minh cé tac dung sinh hoc trong 14
Actisd. Hon nita, Duoc dién cac nuéc (Chau Au, Anh, Phap, Y va Viét Nam) déu qui
dinh kiém nghiém céc thanh phan nay trong 14 va cao khd Actisd (xem Muc 1.4.1).
Tur két qua phan I1ap polyphenol cho thay, cao Bu cé chtra dong thoi ca 3 hgp chat
acid chlorogenic, cynarin va cynarosid véi ham Iugng 16n. Bén canh do, luan an da
tham do diéu kién phan tach cao Bu kha hiéu qua (Hinh 3.3, Muc 3.1.1.2) bang ky
thuat sic ky long ap suat trung binh (MPLC) véi pha tinh Cis. Do d6, cao Bu va
phuong phéap phan tach bing MPLC dugc 4p dung dé phan lap dong thoi 3 nguyén
lieu thiét 1ap chat d6i chiéu (cynarin, acid chlorogenic va cynarosid).

Nhan xét vé quy trinh phan lap 3 nguyén liégu CPC: Cac dan xuat acid
caffeoylquinic 1a hop chat khé phan 1ap vi c6 6 phan cuc manh, nhiéu dong phan,
phan 16n kho két tinh va dac biét 1a d& bi oxy hoa ¢ diéu kién khi hau tai Viét Nam.
Do d6, ki thuat phan lap bang sac ky cot co dién cho thay khdng thich hop dé phan
tach cac hop chét nay do chdng bi hap phu manh bai silica gel pha thuan (do cau tric
c6 nhiéu nhom OH) va thuong kho phan tach trén Sephadex (do ¢6 nhiéu dong phan).
Tir két qua phan 1ap cao Bu bang MPLC cua luan an di cho thay silica gel Cis 12 pha
tinh thich hop nhat dé phan 1ap nhdm hop chat nay. Qua tham khao céc tai lidu vé
viéc phan lap cac polyphenol trong 14 Actisd déu thu dugc cac chat tinh khiét voi khéi
lugng kha thap, cu thé 1 cynarin (< 10 mg) va cynarosid (< 50 mg) tir 35 g cao chiét

butanol #5175186_Pj vai quy trinh phan lap CDC cua luan an cho thay hiéu suat cao
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hon gip 14-16 lan. Ngoai ra, cac cong bé trude day déu c6 quy trinh phan lap cac
hop chét nay kha phic tap, phan Ion cac phan doan phai trai qua nhiéu sac ky ¢6 dién,
tinh ché nhiéu 1an bang Sephadex LH-20 va cudi cung 1a semi.prep-HPLC méi thu
dugc chat tinh khiét. Quy trinh phan 1ap cua luan an don gian hon va dong thoi con
thu dugc mot sé polyphenol khac (4-CQA, scolymosid) véi khéi lugng twong ddi
nhiéu (Muc 3.1.1.4). Hién nay, nhu cau d6i véi chuan scolymosid ciing cao trong cong
tac kiém nghiém do hop chat nay hién dién pho bién trong mét sé duoc liéu. Hién
nay, chuan scolymosid (Sigma Aldrich) c6 gia khéa cao (10 triéu/1,0 mg). Do d6, c6
thé thay la Actisd 1a ngudn nguyén liéu tiém ning dé phan l1ap hop chat nay.

Tom lai, luan an da thiét 1ap 03 chat di chiéu (cynarin, acid chlorogenic va
cynarosid) c6 ngudn goc tir 14 Actisd va cong bd dat yéu cau caa CDC hoa hoc thir
cap vai bo dit liéu chuan bao gdm phd UV, IR, MS, NMR. Ham luong cua 3 CBC di
duogc Vién kiém nghiém thudc Tp. HCM danh gia. Cynarin va cynarosid lan dau duoc
thiét 1ap CBC & Viét Nam. Chat chuan nay rat can thiét cho cac co sé san xuat ché
pham tir Actisd nham phuc vu cho viéc kiém nghiém nguyeén liéu 14 Actisd, ban thanh
pham (cao chiét) va thanh pham (ché pham). Mac du cac chat chuan nay khéng phai
lan dau duoc thiét 1ap trén thé gioi nhung luan an da cung cap mot quy trinh phan lap
hiéu qua dong thoi ca 3 hop chat cynarin, acid chlorogenic va cynarosid véi hiéu suat
cao, ph hop dé thiét lap CBC.

4.2.2. Xay dung quy trinh dinh lwgng

a. Xay dung quy trinh dinh lwong cho la va cao khd Actiso:

Luan an da xay dung quy trinh dinh lugng 3 polyphenol chinh (acid chlorogenic,
cynarosid va scolymosid) trong 14 Actisd. Ddi véi cao kho Actisé di xay dung quy
trinh dinh Iuong 4 polyphenol chinh gom cynarin, acid chlorogenic, cynarosid va
scolymosid. Hai quy trinh dinh luong nay nham &p dung kiém soat chat luong nguyén
lieu 14 Actisd, chuan hda cao chiét, va kiém tra ban thanh pham cua cac giai doan bao
ché vién nén bao phim Actis6. Quy trinh con duoc &ng dung trong viéc danh gia dong
thai tich lity ham Iuwong hoat chat theo thoi gian thu hai. Bén canh do, 2 quy trinh dinh
lwong nay ciing duoc dé xuét thay cho phuong phap dinh lwong bing quang phd ¢ do
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chon loc khdng cao cia DDVN V gilip nang cao tiéu chuan chat lugng cho dugc lidu

Actisd trong nuéc twong dwong hodc cao hon so véi tiéu chuan quéc té.

Céc chi tiéu kiém nghiém 14 va cao Actiso trong chuyén luan Dugc dién Anh,
Chau Au va Viét Nam da dugc tom tit & Bang 1.6 va Bang 1.7. Tir cAc nhan xét, phan
tich danh gia vé cac chi tidu chat luong va phuong phép thir dbi véi céc tidu chuan
nay ciing da duoc trinh bay ¢ phan téng quan tai liéu (Muc 1.4.1) cho thay, déi Vdi
tiéu chudn 1a khd Actiso, cac chi tiéu dinh tinh acid chlorogenic va cynarosid bang
SKLM va dinh lugng acid chlorogenic bang HPLC-PDA cua Dugc dién Anh, Phép,
Y va Chau Au 1a hoan toan pht hop. Do d¢6, DDVN VI can phai bo chi tiéu “cynarin”
va thay vao d6 1a kiém nghiém “acid chlorogenic va cynarosid” trong 14 khd Actisd
tuong ty nhu Duge dién Chau Au. Muc chat lugng vé ham lwong acid chlorogenic
trong 1a kho Actiso duoc dé nghi cho TCCS 1a “khéng dudi 2,5 %”, cao hon so voi
EP 10.0 (0,8 %). Mtrc ham luong nay duoc dwa ra dua trén co so tir két qua khao séat
dong thai tich lity hoat chat nay ¢ giéng Actisd xanh theo thoi gian (Muc 3.2.3.3) Voi
ham luong acid chlorogenic cua cay trong chu Ky sinh truong mot nam déu dat tir 2,6
- 4,9 % (xem ¢ Muc 3.2.3.2). Tuy nhién, can phai khao sat thém vé ham luong cua
hoat chat nay trong 14 Actisd & nhiéu viing trong khéc tai Pa lat ciing nhu & Sapa dé

dua ra muc chi tiéu ham luong cua acid chlorogenic cho DBVN VI

Déi vdi tidu chudn cao khd Actisd, mac du Duge dién Chau Au khdng c6 chi
tiéu cynarin trong cao Actisd nhung cac ché pham chuaa cao chiét Actisé dugc ban
trén thi truong Chau Au (Phap, Pic) va My hién nay déu c6 xu hudng ghi rd trén
nhan ham luwong hoat chat ndy nham thé hién chat luong caa san pham. Dya vao tai
liu tham khao, cynarin duoc tim thay trong cac ché pham véi ham luong dang ké
(34,2 - 51,6 % trong téng s6 cac di-CQA), tham chi mot sé ché pham c6 dén 63,6 -
72,8 % %3. C4c két qua phan tich ham lwong hoat chat nay trong cao chiét va ché pham
tir Actisd cua luan an ciing cho két qua twong tu (Muc 3.2.4.2). Hon nita, cynarin 1a
thanh phan dic trung hon so vdi acid chlorogenic vi chling chi dugc tim thay giéi han
trong mét s chi thudc ho Cuc nhu Arnica sp., Echinacea sp., Helianthus sp...., trong

khi acid chlorogenic khdng chi phé bién trong cac loai thuoc ho Asteraceae ma con
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duoc tim thay trong nhiéu loai khac thudc cac ho thuc vat khac nhau nhu Camellia
sp., Coffea sp., Plantago sp., Urtica sp., Lonicera sp.,... Piéu dang cht y 12 mét sb
loai trong céc ho ké trén nhu Kim ngan, Tra va hat Ca phé non c6 rat nhiéu dan xuat
acid caffeoylquinic gdm mono-CQA va di-CQA, tuy nhién cac duoc liéu nay déu
giau acid chlorogenic nhung lai khdng c6 cynarin trong c4c cao chiét nhu & Actiso.
Mic du cynarin khéng phai 1a chit nguyén thiy trong cdy ma duoc tao ra trong qué
trinh chiét xuat, nhung hop chat nay lai dugc chizng minh ¢6 nhiéu tac dung sinh hoc
manh hon so véi acid chlorogenic va cac dong phan khac cua nd. Cac hoat tinh cua
cynarin di duogc trinh bay ¢ phan téng quan (Muc 1.3.1) bao gdom tac dung chéng oxy
hoa, loi mat, ha lipid va bao vé gan 65389187 Két qua thir tic dung sinh hoc cua luan
an ciing cho thay hoat tinh chéng oxy héa caa cynarin bang thir nghiém DPPH va
MDA déu cao hon so véi cac thanh phan khac (xem Muc 3.3.1). Viéc lya chon
“marker” cho mét quy trinh dinh luong ciia mét duoc liéu bat ky déi khi cling con
nhiéu tranh luan do c6 nhiéu quan diém va Iap luan khac nhau. Tuy nhién, d6i véi
duoc lidu Actisd, dua vao cac co so dit lidu thu thap duoc tir nhiéu ngudn tai liéu
khoa hoc chinh théng di trinh bay ¢ phan tong quan ciing nhu mot s6 két qua dat
duoc cua luan an, viéc dinh luong ddng thoi ca 2 thanh phan acid chlorogenic va
cynarin bang phuong phap HPLC-PDA dugc nhan dinh 1a chi tiéu thiét thuc va nén
bd sung vao tiéu chuan cao Actisd caa DDVN VI. Tuy nhién, dbi véi mac chi tiéu
ham lugng (%) caa cynarin trong cao chiét Actisd cho DDVN VI chua dugc dé xuat
Vi can phai khao sat thém trén cac cao chiét tir 14 twoi ctia Sapa. Di vai TCCS cua
luan &n, mirc ham lwong cua cynarin va acid chlorogenic dugc dua ra lan luot 12
“khéng dudi 1,0 va 1,5 %”. Trong d6 mirc ham lwong cia acid chlorogenic cao hon
gap 2 lan so véi EP 10.0 vi muc tiéu chinh caa dé tai 1a nghién ciru san xuat cao chiét
ban thanh pham va thanh pham cé chit lwong twong dwong hoic cao hon so vai Cac
ché pham nudc ngoai. Ngoai ra, dya vao két qua khao sat ham lugng cynarin trong
céc cao chiét 14 Actisd thu hai vao cac thoi diém khac nhau trong nam 2016-2017
(Muc 3.2.3.3) déu cho thdy ham luong cynarin trong gidng Actisé xanh néu duoc

chiét xuat phu hop s& cho ham luong hoat chét nay tir 1,34 - 3,58 %.
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Nhégn xét vé quy trinh dinh lweng cac polyphenol trong 14 va cao Actis,
phuong phéap dinh lugng cac hop chat nay bang HPLC-PDA hoic HPLC-PDA-MS
da duoc cong bd trén thé gidi va duoc tém tit & phan tong quan (Muc 1.4.2). Tuy
nhién, khi ap dung cac chwong trinh pha dong di dugc cong bb déu cho két qua cac
pic dinh luong khong tach nhau, diéu nay cd thé 1a do cot sic ky cua cac hdng san
xuat khac nhau 1am cho hiéu qua tach cua cac chat trong duoc liéu ciing khac nhau.
Chinh vi vay, 2 quy trinh dinh lwong trong 14 va cao Actisd dd duoc thim do lai dé
phu hop véi diéu kién phan tich phuc vu cho cac muc tiéu cuaa luan an.

Két qua khao sat diéu kién sac ky cho thay céc pic can dinh luong dat cac yéu
cau vé thong sb sic ky nhu d6 tinh khiét pic, hé s6 kéo dudi va do phan giai dat yéu
cau dinh luong. Trinh tu ria giai cia cac pic trong 1a Actisd kha phu hop véi da s6
tai lisu cong bo 783853141 Pisy dang chu v 1a trinh ty rira giai cua 2 pic flavonoid
(cynarosid va scolymosid) thuong rat gan nhau va c6 thé bi dao vét néu sir dung céc
cot sac ky khac nhau. Xét vé do phan cuc, hop chat scolymosid c6 2 phan tir duong
nén s& duoc rira giai trude hon so véi cynarosid (co 1 duong). Tuy nhién qua két qua
phan tich caa luan an cho thay ddi véi cot Sunfire Cis (Hinh 4.1-D) thi pic scolymosid
duoc rira giai truac cynarosid. Trong khi vai cot ThermoFisher Cig (Hinh 4.1-C) cho
trinh ty rira giai cua pic scolymosid ra sau. Biéu nay duoc giai thich 1a do scolymosid
phan cuc hon nén twong tac nhiéu véi cac nhom silanol tu do chua dwgc khoa
“endcapped” trong pha tinh cua c6t ThermoFisher, trong khi d6 sé lwong nhém
silanol ty do & pha tinh ctia cot Sunfire it hon nén khong gap hién tugng dao vét nay.
Diéu nay cho thay hiéu qua khoa “endcapped” cac nhom silanol tu do & cot Sunfire
(Waters) tét hon ¢ cot ThermoFisher. Hién tuwong d4o vét ndy cling quan sat thiy &
mot s6 cong bé trén thé gigi khi phan tich 14 va hoa Actisd. SKP trong nghién ciru
cua Hausler M. 38 ciing cho thay pic cynarosid ra truéc scolymosid (Hinh 4.1-A) véi
cot sac ky sir dung 1a Luna (Phenomenex). Nguoc lai, nghién cau caa Wang M. cho
thay pic scolymosid ra trugc cynarosid (Hinh 4.1-B) khi s dung cot Luna prodigy
ODS3 (Phenomenex). Mac di ca hai cot sac ky str dung trong hai nghién ctru nay déu
la Phenomenex nhung dong san pham khac nhau ciing cé thé cho hiéu qua khoa

“endcapped” khong giéng nhau.
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Hinh 4.1. SKD cao chiét va |4 khd Actisd nghién ciu so véi TLTK

Vé khdo sat quy trinh dinh lweng, cac quy trinh dinh luong da cdng bd trén thé
gidi déu khong khao sat diéu kién chiét xuat 14 hoac cao Actisd, chi cd nghién cau
cua Wang M. (2003) & c6 khao sét ti Ié ethanol trong chiét xuat nhung khéng khao
sat cac yéu to khac. Két qua cua luan an da khao sat cac yéu té anh huong nhu dung
mai, nhiét do va thoi gian chiét xuat, ti 1&é dung mai hay sb lan chiét xuat dé thu duogc
ham luong chat can dinh luong dat hiéu suét téi da do d6 c6 thé xac dinh duoc chinh
xac ham luong cua cac chat nay co trong nguyén liéu. Qua khao sat, ddi voi 14 kho
Actisd ding dung mai chiét tét nhat 1a con 50 % ciing ph hop vai nghién ctu cua
Wang M. diing cén 60 %. Con ddi véi cao khd Actisd cho thay methanol & nong do
20 - 40 % déu hoa tan duoc cao khd kha tt. Két qua nay ciing phut hop véi quy trinh
dinh lugng cao Actisd cua M. Hausler va cong su (2022) diing methanol 20 % 8. Quy
trinh cua luan an ding methanol 40 % vi ca 2 nong d6 20 - 40 % déu hoa tan tét
nhung chon 40 % vi it tap phan cuc hon va dich chiét c6 d6 nhét thap nén dé loc hon.

Vé két qud ddanh gid quy trinh dinh lwong theo hwong dén cia ICH, ca 2 quy
trinh dinh luong cac polyphenol trong 14 va cao khd Actisd déu dat tinh twong thich
hé thdng, khoang tuyén tinh, do chinh xéac cao (RSD = 0,9 - 2,3 %) va d6 phuc hoi tir
93,0 - 103,9 % (RSD = 0,78 - 3,73), chitng t6 quy trinh dinh lugng dang tin cay.

Tom lai, luan an da xay dung quy trinh dinh lugng c6 do tin cay cao cung vai
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viéc khao sat cac diéu kién chiét xuit anh hudéng dén thanh phan cac hoat chat can
dinh luong trong khi chua thay viéc khao sat ndy ¢ cac quy trinh di céng bd trudc day.

b. Xay dung quy trinh dinh lweng dong théi 12 polyphenol trong cao khd Actiso:

Luén &n da xay dung quy trinh dinh lugng 12 polyphenol trong cao kho Actisod
bing UPLC-PDA gdm: 4 mono-CQA (1-CQA; 3-CQA; AC; 4-CQA), acid caffeic, 5
di-CQA (CY; 3,4-diCQA; 3,5-diCQA; 1,5-di-CQA; 4,5-diCQA) va 2 flavonoid
(cynarosid va scolymosid). Trinh tu rira giai cia cac chat ciing nhu ti 1& cua cac pic
polyphenol trong cao Actisd phi hop véi nghién ciru ciia Hausler M. (2002) *8 dinh
lwgng 10 polyphenol trong la Actisd bang HPLC-MS. biéu kién phan tich caa nghién
ctru ndy van chua phan tach duogc 2 déng phan 1a acid 1,5- va 3,5-diCQA (Hinh 4.1-
A). Tuy nhién, diéu kién phan tich cua luan an c6 thé phan tach hoan toan 2 pic nay
véi nhau (Hinh 4.1-C) bang ky thuat UPLC. VVé ham Iweng ciia cac chdt dinh lirong,
trong sb 12 chat dinh luong cua dé tai thi c6 8 chat dugc tinh ham lugng theo 8 chat
d6i chiéu twong tng. Tuy nhién, vi 4 chat phan 1ap gom 3-CQA; 4-CQA,; 3,4-diCQA
va 3,5-diCQA c6 khdi lwong it nén ca 4 polyphenol dinh lwong nay duoc tinh ham
lugng theo cac dong phan cuaa ching 1a acid chlorogenic va cynarin. Mac di cach tinh
nay co sai s so vai viéc tinh ham lugng theo c&c chat chuan tuong (ng cua ching,
nhung viéc dinh luong 12 polyphenol caa luan &n chi nham muc dich so sanh ham
lwong cua ching giira cac bo phan khac nhau cua cdy, khong dung dé tiéu chuan hoa
duoc lieu. Mot s6 nghién ciru vé Actisd duoc tom tit o tong quan (Muc 1.4.2) ciing
ap dung cach tinh nay ddi véi mét sé chat dinh lugng 1a mono-CQA hoic di-CQA
khi khong c6 chat chuan twong tng ™14,

Tom lai, luan an da xay dung quy trinh dinh lugng duoc gan nhu day di cac
thanh phan polyphenol chinh trong cao khd Actisd (12 polyphenol). C4c pic can dinh
lugng tach nhau kha rd trén SKP va dd dwoc thim dinh day da cac chi tiéu theo
hudng dan ciia ICH. Quy trinh dat vé tinh twong thich hé thdng, khoang tuyén tinh,
do lap lai trong ngay (RSD = 0,57 - 1,17 %); d6 chinh x&c trung gian (RSD = 0,90 -
2,51%); do phuc hdi tir 90,0 - 106,3 % (RSD = 0,39 - 2,53 %). Do d6 quy trinh c6 do
tin cay cao. Ngoai ra, khi &p dung quy trinh nay dé phan tich céac thanh phan trong
c4c b phan khac nhau cua ciy Actisd déu thé hién viéc phan tach kha tét mac di mdi
b phan cua cay déu c6 hdn hop cac thanh phan véi d6 phirc tap khéac nhau.
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4.2.3. Nghién ctru dong thai tich liy
a. So sanh ham lwong hoat chat theo gidng cay:

Cay Actisd “giéng tim - A80” (AT) va “giéng xanh - A85” (AX) la hai giéng
Actisd c6 gia tri kinh té cao va duogc trong pho bién tai Pa Lat, noi c6 dién tich trong
va san luong cdy Actisd 16n nhét Viét Nam. Su khac biét vé dic diém hinh thai caa hoa
va |4 cua 2 giéng duoc trinh bay & Phu luc 51. Ca 2 giéng nay déu c6 ngudn goc tir
Phap, duoc di thuc vao Viét Nam tir dau thé ky 20. Tuy nhién, hién nay san luong va
chat luong cay Actisd duoc cho 1a dang suy giam nghiém trong bagi sy thoai hda gidng,
nhiém bénh tir cac phuong phap nhan gidng truyén théng 7. Chinh vi vay, viéc danh
gia day du cac thanh phan polyphenol chinh ciing nhu hoat tinh chéng oxy héa cua 2
gidng cay nay la that su can thiét dé bo sung vao ho so chat luong cua 2 gidng Actisd
nay nham gop phan vao viéc lya chon cai tao hodc nhan gidng Actisd dap tmg duoc
c4c y8u cau trong néng nghiép va ca nganh dugc pham.

Luén 4n d4 phan tich cac thanh phan chinh va dng thoi so sanh hoat tinh chdng
oxy hoa (in vitro va ex vivo) trong cac cao chiét cua 2 giong Actiso tir cac BPD gdm
14, gan 14, than, ré va hoa dugc chiét xuat boi cac dung méi khac nhau (nuéc, ethanol
40 va 96 %). Qua tham khao tai liéu cho thdy dung moi chiét xuat c6 anh hudng dén
thanh phan ciing nhu ti 1& ciia cac polyphenol trong cac cao chiét Actisd 51148149,
Chinh vi vay, luan an da lya chon cac dung méi chiét xuat co d6 phan cuc ting dan
gom ethanol 96 %, EtOH 40 % va nudc dé so sanh thanh phan héa hoc va tac dung
chéng oxy hoa gitra cac bo phan khac nhau ciia cay Actisd. Doi voi 14 tuoi duoc chiét
XUat véi nudc ¢ 100 °C vi & diéu kién nay di dugc chirng minh gidp 1am gia ting ham
lugng cynarin va mot s6 di-CQA 51148 Con ddi véi duoc lidu kho thuong dugc chiét
vé6i dung méi cdn - nude (40 - 60 %) 8. Mot s6 két qua chinh thu duoc nhu sau:

Vé giong cay, nhin chung giéng AX va AT c¢d thanh phan polyphenol tuong
d6i gidng nhau, chi khac nhau vé ti 1¢ hay ham luong cua tirng thanh phan tly thuoc
vao dung mdi chiét xuat. Xét trén cao chiét nuwéc cia la Actisd, ham Iugng polyphenol
téng (TPC) cua AX twong dwong hodc hoi cao hon AT (13,5 s0 vai 12,9 %). Cac thanh
phan khac biét chu yéu & 2 gidng la acid chlorogenic va cac di-CQA (cynarin; 1,5-
diCQA; 3,4-di CQA; 4,5-diCQA). Trong d6, ddng chu y nhét Ia cynarin cua gidng
AX cao hon AT gap 6 1an (3,52 so véi 0,56 %, p<0,05) ¢ cao chiét 14 tuoi va gip 2
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lan ¢ cao chiét 14 khd (0,51 so véi 0,15 %, p<0,05). Ké dén la dan xuét 3,4-diCQA
va 3,5-diCQA & gidng AX cao gap 4,2 - 4,5 lan AT; va cao hon gap 2 lan ddi voi
1,5-diCQA. Bén canh d¢, hoat tinh chdng oxy héa cia AX ciing cao hon AT trén ca
2 mo hinh thtr nghiém, vai AX ¢6 1Cso 12 21,9 pg/ml (DPPH) va 114,0 pg/ml (MDA);
AT c6 ICso 12 30,8 va 227,8 pg/ml. Xét trén cao chiét con cia 14 Actisd, nguoc lai
Véi cao chiét nuéc, giong AT c6 ham luong polyphenol cao hon so véi gibng AX (9,96
so Véi 7,20 %, p<0,05). Céac thanh phan khac biét chu yéu la acid chlorogenic;
scolymosid; 3,4- va 3,5-diCQA. Trong do, dang cha y nhét 12 3,4- va 3,5-diCQA duoc
tim thay trong giéng AT (0,7 - 0,8 %) trong khi khong phat hién dugc & AX. Ké dén
la scolymosid & gidng AT cao hon gip 1,5 lan so véi AX (1,4 so véi 0,89 %, p<0,05).
Ham luong acid chlorogenic cua gidng AT ciing hoi cao hon so véi AX (4,1 5o véi 3,6
%, p<0,05). Ca 2 gidng déu c6 ham lwong cynarin rat thap (0,03 - 0,04 %) trong cao
chiét con 96 %. V& hoat tinh chdng oxy hoa, cao chiét con cua AT c6 hoat tinh manh
hon AX (AT ¢6 ICso 1a 34,2 pg/ml (DPPH) va 662,3 pg/ml (MDA); AX c6 ICs I
44,2 va 712,2 pg/ml) (xem Hinh 3.28, Muc 3.2.3.2). Két qua nay ciing phu hop Vvoi
nghién ctru caa Wang M. (2003) 8 (Muc 1.4.3) véi ham luong TPC cua cao chiét con
14 kho 12 6,9 - 9,8 % so véi két qua cua luan an 1a 7,20 - 9,96 % tly vao gidng Actiso.
Ngoai ra, két qua nghién citu cia Wang M. ciing cho ham luong acid chlorogenic phu
thugc gidng voi 1,4 - 4,7 % so véi két qua cua luan an 1a 1,17 - 4,94 % (cao con) tly
vao gidng va thoi diém thu hai trong nim (xem Muc 3.2.3.3).

Tom lai, 2 gidng Actisd phé bién tai Pa Lat lan dau tién duoc so sanh day du vé
ham lugng 12 polyphenol ciing nhu hoat tinh chdng oxy héa cia ching trén mé hinh
in vitro va ex vivo. Két qua cho thay ham Iuong cac polyphenol cua 2 giéng la Actisd
phu thudc vao dung mai chiét xuat. Gidng AX c6 ham lugng polyphenol va hoat tinh
chéng oxy hoa cao hon AT & cao chiét nudc. Nguoc lai, & cao chiét con thi giong AT
c6 polyphenol va hoat tinh chong oxy héa tot hon gidng AX. Ham lugng cynarin dic
biét cao ¢ cao chiét nuwdc cua giong AX. Nhin chung, véi quy trinh xu 1y duoc liéu va
chiét xu4t thich hop cho thay ham luong polyphenol & ca 2 gidng déu dat chét luong
t6t voi acid chlorogenic cao gap 3 - 5 lan so véi ham lugng quy dinh boi Dugc dién
Chau Au. Lun an cung cap cac bang ching khoa hoc vé thanh phan héa hoc va hoat
tinh chéng oxy hoa caa cac cao chiét cua day da BPD & ca 2 giéng cay Actisd.
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b. So sanh ham lweng hoat chit theo bd phan dung (BPD) caa cay:
Tir két qua & Muc 3.2.3.2 cho thay, ham lugng polyphenol trong Actisd con cd su
khac biét rd rét & cac bo phan khéac nhau cua cay. Mot s6 két qua vé ham luong tong
cac polyphenol dinh luong (TPC) duogc tom tit nhu sau:
- O'cao chiét nwéc: La tuoi > than > 14 kho > r& > gan > hoa (AX)
L4 tuoi > than > 14 kho > ré = gan = hoa (AT)

- O'caochiét con: Than > 14 khd > r& > gan = hoa (AX)
Than > 14 kho > ré = hoa > gan (AT)

Nghién ctu cia Wang M. va cong su (2003) 8; Falleh H. (2008) &; Bui Thi

Thu Ha (2008) 18, Pandino G. (2013) 1% va Nouraei S. (2017) 1! ciing cho két qua

tuong tu vé ham luong tong polyphenol (TPC) trong 14 cao hon hoa.

Nhom nghién ctru cta Bui Thi Thu Ha da so sanh ham lugng cta cynarin trong
cac cao chiét cho két qua 1a than gia (& gbc) > 14 > ré > hoa > than xanh. Két qua nay
cling tuong tu vai két qua cua luan an. Luu ¥ rang nguyén liéu than cay ma luan an
str dung 1a loai than gia ¢ géc ma ngudi dan Pa Lat thuong goi 13 “than den” (xem
hinh & Phu luc 51), loai than nay thuong co vi thom va ngot, dugc nguoi dan ban véi
gia cao hon “than xanh” - than chinh con diép luc tiép néi véi cubng hoa. Két qua
phan tich cua luan &n cho thay, ham lwong cynarin dic biét cao & cao chiét nudc cua
“than den” & ca 2 gidng, cao hon & 14 tuoi tir 1,4 - 2,6 1an. Két qua nay ciing phu hop
vé6i két qua cua Boi Thi Thu Ha khi so sanh vé ham luong cynarin nhu di dé cap ¢
trén. Pac biét, & gibng AX c6 ham luong cynarin cia cao chiét nude “than den” c6
thé 1én dén 5,0 %. Tuy nhién, khi so sanh vé tong polyphenol cua ching thi c6 sy
khac biét gitra 2 nghién cau. Cuy thé, nghién cau cua Bui Thi Thu Ha cho thdy ham
lugng tong polyphenol trong cac BPD theo trinh tu nhu sau: La > hoa > ré > than
(den) > than (xanh). Su khéc biét nay c6 thé duoc ly giai nhu sau. Thi# nhat, tong
polyphenol ciia Bui Thi Thu Ha duoc dinh lwong bang phuong phap Folin-ciocalteu,
con ham lugng TPC cua luan an khdng phai 1a polyphenol toan phan ma la tong 12
polyphenol chinh dinh lwong. Do vay, hoa Actisd c6 thé c6 cac thanh phan

polyphenol khac nhu anthocyanidin, din xuat apigenin, narirutin,... ma quy trinh cua
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luan 4n khong dinh lwong nén ham lwong tong 12 polyphenol khong cao nhung cd
thé cho ham luong tong polyphenol theo phuong phap Folin-ciocalteu lai cao. Mic
di vay, luan 4n ciing cho thay hoat tinh chdng oxy hoa cia hoa ciing thap hon so véi
cac BPD khac. Do vay, ham lwong nay can phai kiém ching thém & mot sé mau thu
hai vao cac thoi diém khac ciing nhu & ving trong khéc. Ther hai, nguyén liéu trong
nghién ctru caa Bui Thi Thu Ha duoc thu mua tai chg Pa Lat, do d6 cac BPD cua cay
la tir nhiéu ngudn khéac nhau hosc tir nhiéu cay Actisd khac nhau ciing nhu khéac vé
viing trong nén dan dén sy khéc biét vé ham lwong. Nguyén liéu cua luan an duoc thu
thap trén cling mot cay Actisd do d6 han ché sy anh huéng caa cac yéu té nay.

Tom lai, luan an lan dau dinh lugng 12 polyphenol va so séanh hoat tinh chéng
oxy hoa cua cac BPD tir cay Actisd. Mic du Bui Thi Thu Ha lan dau céng bé vé viéc
so sanh TPHH trong cac BPD nay, song chi danh gia 5 polyphenol (cynarin, narirutin,
apigenin-7-O-glucosid, acid caffeic, acid gallic), trong d6 chi cé cynarin la thanh
phan chinh, trong khi cac thanh phan khac c6 ham luong khong dang ké hoac khong
phat hién trong &4 Actisd. Mac khac, nghién ctru cua Bui Thi Thu Ha ciing chua so
sanh vé hoat tinh chdng oxy héa cua cac BPD cua cay. Két qua cua luan &n cho thay,
ngoai 14 Actisd, than cay ciing 14 ngudn nguyeén liéu tiém niang giau polyphenol va co

tac dung chong oxy hoa kha tét, dac biét 1a “than den gidng AX” cua cdy Actiso.

c. Ham lwong tich lily theo thoi Ky sinh trwéng va thoi gian thu hai:
Thi nghiém duoc thyuc hién trong mia vy 2016 - 2017 trén vuodn trong Actisd
& phuong 5 - Thai Phién (Lam Dong), mot khu vue dién hinh cho viéc trong Actisd
o ba Lat. V6i d6 cao 1.500 mét, Ba Lat c6 khi hau 6n hoa va diu mat quanh nam.
Nhiét d6 hang thang trung binh trong 10 nam (2009 - 2019) khoang 18,5 °C. Nam
2016-2017 c6 nhiét d thap nhat 1a 16,8 °C va cao nhat 12 20,4 °C 157,

Thir nghiém duoc thuc hién trén cay Actisd gidng A85 - AX. Cay thudng duoc
trong thang 4 - 6, thu hoach cudi ky thang 2 - 3 nam sau, va 1 thang con lai dé cai tao
dat chuan bi cho vu méi. Cay con moc ra tir goc cdy me khoe manh duogc chiét tach
dé dua ra trong & khu vuc vueon wom cham soc dic biét trude khi 18n ludng trong vu

méi. Sau 2-3 thang dau xudng gidng trong Actisd thi bat dau thu hoach cac 14 gia (xé


https://vi.wikipedia.org/wiki/Kh%C3%AD_h%E1%BA%ADu_n%C3%BAi_cao
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thly sau) & goc cay véi chiéu dai 14 trung binh khoang 60 cm. Néu sau 2 thang thu
hoach thi chi thu dugc vai 1a & gdc, con sau 4 thang thi 14 ¢ gbc c6 sinh khéi nhiéu
hon (2 kg/cay), mdi thang thu 14 2 1an (cach 15 ngay) dén khi cay bat dau ra hoa thi
ngirng. Sau 6 - 8 thang tir ldc trong, cay bt dau ra hoa (thang 12), hoa phét trién va
treong thanh khoang 3 thang (thang 1 - 3). Sau khi thu hoach hoa thi tién hanh thu
hoach c&c bo phan con lai gdom ré, than “xanh” va than “den”. Trong pham vi cua
luan &n 1a danh gia ham lwong hoat chat acid chlorogenic tich lity theo chu ky sinh
tredng cua ciy trong nim va ham lwong cynarin co trong c4c cao chiét twong tng cua
chang. Vi vay, cay Actiso trong thang 4 va thang 6 bit dau thu mau 14 ¢ gc lan dau,

tiép tuc ldy mau vao ngay thir 15 ciia mdi thang va lién tuc dén thang 4 nam sau.

Két qua nghién ctru cho thay ham lugng caa acid chlorogenic - thanh phan chinh
cua 14 Actisod tir 1,17 - 4,94 %. Bdi véi cynarin, phan Ién cac cong bé trén thé gioi
déu dinh luong 14 kho nén ham lugng cynarin rat thap hoac khéng phat hién. Nghién
ctru cua Hausler M. va cong su (2002) 8 ciing cho két qua tuwong tu véi acid
chlorogenic la 0,48 - 4,24 %, nhung cynarin trong cac cao khd Actisd chi c6 ham
luong tir 0,03 - 0,43 %, trong khi két qua cua luan an 1a 1,34 - 3,58 %. Nhu di phan
tich ¢ trén, su tao thanh cynarin trong qua trinh chiét xuat phy thudc vao nhiéu yéu
t6 nhu gidng cdy va dac biét 1a diéu kién chiét xuat. Trong thi nghiém cuaa dé tai thuc
hién, Actisd gidng xanh cling nhu diéu kién chiét xuat da dugc khao sat chiét duoc
ham luong cynarin tét nhat. Cu thé, ham luong acid chlorogenic trong 14 va cynarin
trong cao chiét Actisd cao nhat dugc ghi nhan trong thi nghiém hién tai 1a & moa thu
hoach la thang 10 - 12 vai acid chlorogenic (4,22 - 4,94 %) va cynarin (3,10 - 3,58
%) trong cao chiét nudc. Thang 10 - 12 va thang 2,3 ¢6 nhiéu bic xa mit troi hon va
nhiét do thip hon cac thang khac trong nim nghién ctru. Su két hop nay co thé tao
diéu kién cho su tich liiy polyphenol (acid chlorogenic va cynarin) trong cay. Do do,
& thang 9 ¢6 luong mua nhiéu nhat trong nim 2016 din dén ham luong polyphenol
cua l4 Actisd cho thiy thap dang ké. Mic du thang 2 va 3 ciing ¢ sé ngay nang nhiéu
twong duong véi thang 12 nhung ham lugng acid chlorogenic (2,42 - 2,75 %) va

cynarin (2,01 - 3,52 %) thap hon thang 10 - 12 c6 thé Ia do cay dang trong giai doan
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ra hoa, do d6 qua trinh sinh tdng hop cac hoat chat can thiét cho sy phét trién cua hoa
dugc wu tién hon. Nhu vay, su tich lily cac thanh phan polyphenol trong 14 Actisd

con phu thudc vao giai doan sinh trudng cua cay.
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Hinh 4.2. Biéu db thoi tiét (lwgng muwra, nhiét d, s6 gid' ning) trong nim 2016-2017 (A) va ham
lwgng tich lily cia AC va CY theo thoi gian thu hoach (B)
(A): Nguon “Cuc théng ké tinh Lam Pong (2012) - Nién giam thong ké nam 2017 192
*Th.6: Thu hoach lan dau (cay 2 thang tugi)

Thuc vat phan ¢ng véi nhiing thay d6i cua khi hau nén 1am thay doi qué trinh
sinh tong hop cac chat chuyén hda thir cap cua ching, chang han nhu flavonoid va
c4c dan xuat cua acid caffeoylquinic. Endreva (2005) 19 d chi ra rang su tong hop
cac flavonoid va hydroxycinnamic gitp bao vé chéng lai cac ton thuong do qué trinh
oxy hoa. Tuong tu, ¢ 14 cay Bilberry (Vaccinium myrtillus L.) ciing tich tu flavonol
khi tiép xdc véi &nh sang mit troi kéo dai 1%, Ham luong hydroxycinnamic trong qua
Ca chua tang khoang 20 % khi cdy tiép xuc véi tia UV tang cuong 1%. Trong nghién
ctru cua luan an, ham luong polyphenol dugc phat hién ciing theo xu hudng tuong tu.
Cac két qua hién tai cua luan an ciing da chang minh tam quan trong cua nhiét do
khong khi va btic xa mat troi dbi véi su tich lity polyphenol trong la Actisd. Mic bc
Xa mit troi ting din dén luong electron duoc tao ra tir quang hop nhiéu hon va do dé

su hién dién cua ROS tang 1é€n. Phan ¢ng cua thuc vat duong nhu [am tang rd rét ham



138

luong acid caffeoylquinic (chi yéu la 5-CQA va 1,5-diCQA) trong cay Actisd. Két qua
ndy ciing phu hop véi nghién ciru ciia Pandno G. (2013) va cong su 1%.

Tom lai, luan an lan dau cong bd vé dong thai tich lily ham lwong acid
chlorogenic trong 14 Actisd trong tai Da Lat theo thoi gian thu hoach. Viéc diéu chinh
thoi gian trong trong diéu kién c6 mirc buc xa mat troi va nhiét d6 khdng khi duy kién
gilp thic day tong hop polyphenol trong cay. Theo két qua nghién ctu caa luan én,
sau 2 thang xubng gidng (thang 6) thi sinh khéi ciing nhu ham lwgng hoat chat chua
cao, va ham lwong acid chlorogenic bat dau ting tir thang thir 3 tré di sau khi tréng.
Do d6 viéc thu hoach 1a Actisd khdng nén thu hoach trugc 2 thang tir ldc trong ra
vuon. Ngoai ra, sau khi thu hoach hoa thi c6 thé thu hoach toan bo cay 1a hop ly vi
ham lugng hoat chat tich lity trong 14 rat thap vao thoi diém nay. Tuy nhién, viéc chon
thoi diém tréng cay con tly thudce vao ning suit va chat lwong hoa vi day la nguon
cung cap chinh, cling nhu cac yéu té khac anh huong dén sy phat trién cua cay.

4.2.4. Kiém nghiém céac ché pham

a. C4c ché pham tra Actiso tui lgc

Vé acid chlorogenic, da s6 cac ché pham tra tdi loc trén thi truong (trong pham
vi cta luan an thu thap) déu chira acid chlorogenic nhung ham luong rat thap tir 0,01
- 0,56 %. Nhom ché pham ma trong thanh phan cong thic ¢ 100 % la Actisd (khdng
cd thanh phan duoc liéu khac hay BPD khac) thi c6 ham luong acid chlorogenic cao
hon (Trl va Tr5). Két qua nay ciing phu hop vai két qua nghién ciru dong thai tich
lity theo BPD ctia cdy ma luan an d3 dat duoc & Muc 3.2.3.2, cho thay 14 ¢6 ham lugng
acid chlorogenic cao hon cac bd phan khac cua cdy va phd hop véi mot sé cong b
trén thé gioi 89189190191 Hane chi y 1a mau 14 nghién cau cua giéng xanh (X.LNC)
va gidng tim (T.LNC) c6 ham luong acid chlorogenic cao nhat (2,54 - 4,32 %), gap
hon nhiéu lan so véi cac tra tdi loc trén thi treong. Su chénh léch khé 16n nay c6 thé
do mot sb yéu té nhu sau. Thir nhdt, ham luong acid chlorogenic con phu thudc vao
thoi gian thu héi ciing nhu tiy gidng cdy Actisé nhu da trinh bay & Muc 3.2.3.1. Thi
hai, phuong phap lam kho duoc liéu (nhiét do sdy, phoi 4m can, phoi nang thong

thuong, dong khd,...) 6 anh hudng dang ké dén ham luong polyphenol, dic biét 1a
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acid chlorogenic cua 14 Actisd sau khi thu hai 8. The ba, 1a caa nghién ctu 1a phan
phién 14 da loai b gan chinh va cudng 1a. Ngoai ra, sau khi phoi kho, phién 14 duoc
xay va ray, loai bo xo va 16ng che ché (théng thuong cac phan nay chiém 50 %).
Trong khi d0, cac san pham tra tdi loc sir dung 14 nguyén chua duoc loai di cac gan
gitta, tham chi 14 cudng 14 ciing nhu cac xo va 16ng che chd cua nd, ddy 1a cac thanh
phan khong c6 hoic chira rét it cac polyphenol.

Vé cynarin, ham luong hop chit ndy trong cac ché pham déu rat thap (dudi 0,1
%) ngay ca 1a Actisd nghién ctru. Két qua nay ciing phu hop véi nhiéu céng bé trén thé
gi6i nhu da trinh bay & phan tong quan, cho thay cynarin khong c6 hoic c6 ham luong
rat thap trong 1a kho Actisd. Nguoc lai, ching chi duoc tim thdy véi ham luong dang
ké trong cao chiét tir 14 twoi Actiso.

Vé flavonoid (scolymosid va cynarosid), dugc phat hién trong 2 mau la nghién
ctru (X.LNC va T.LNC) va 3/10 mau ché pham trén thi truong (Tr.5, 6, 10). Trong
d6, ham luogng scolymosid thuong cao hon cynarosid tir 1,5 - 2 1an, ngoai trir mau
Tr10 vi chira BPD khac, con Tr.5 va 6 cé chira 100 % la Actis6. Tuy nhién, ham
lugng cua flavonoid trong cac mau tra tdi loc rat khéc biét, c6 7 mau tra khdng phat
hién duoc cynarosid va scolymosid, 2 mau Tr6 va 10 c6 ham lugng flavonoid 12 0,01
- 0,07 %, chi c6 mau Tr5 c6 ham luong tuong ddi cao hon véi scolymosid (0,46 %)
va cynarosid (0,32 %); 2 mau la nghién ciru (X.LNC va T.LNC) c6 scolymosid (0,54
- 0,71 %) va cynarosid (0,32 - 0,52 %). Su khac biét nay c6 thé do chat luong 14 ciing

nhu do qua trinh thu hai, so ché hoic bao quan chua phu hop nhu da dé cap o trén.

T6m lai, luan an lan dau céng bo vé viéc danh gia ham luong cua 4 polyphenol
chinh (acid chlorogenic, cynarin, cynarosid va scolymosid) trong 10 ché pham tra tdi
loc duoc thu thap ngau nhién trén thi truong Viét Nam. O thi truong trong nudc cling
nhu trén thé gidi 6 rat nhiéu ché pham tra tai loc tir 14 khd Actisd, nhung chwa c6
cdng bd nao danh gia chat lugng gitta cua cac ché pham nay. Qua két qua nghién ciu
cua luan &n cho thay, tra tdi loc thuong co6 ham lugng hoat chat chéng oxy hoa thap
hon so vé&i ché pham chira cao chiét tir 14 tuwoi Actisd. Vi vay, cac ché pham tir cao

chiét 14 twoi Actisé mang nhiéu loi ich cho stc khoe hon so voi dang tra tdi loc. Dé
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dam bao chat lwong, tra tdi loc sir dung nguyén liéu 14 khd Actisd phai trai qua phuong
phap xir ly thich hop mai cho hoat chat c6 ham lwgng cao twong tu nhu nguyén liéu
14 khd Actisd ma luan &n thuc hién. Bén canh d6, ddi véi cac ché pham tir 14 Actisd
duoc bao ché ¢ dang thudc hién dai (vién nang) dé bao vé siic khoe hay hd tro diéu
tri bénh thi chi nén bao ché dai véi cao chiét Actisd, khdng nén bao ché ¢ dang bét
la kho vi khong dam bao hiéu qua diéu tri.

b. Ché phdm tir cao Actisé trong nuwdc va nwéc ngoai:

Vé SKP phan tich 12 polyphenol trong cac ché pham, mac du cac ché pham co
mtic d6 phirc tap khac nhau nhung khong c6 sy chénh léch dang ké vé thoi gian luu
cua cac pic dinh lugng véi nhau (xem hinh SKP cua cac ché pham & Phu luc 54).
Ngoai ra, trén SKP cho thiy da sb cac ché pham déu c6 11 thanh phan chinh gém 1-
CQA; 3-CQA; acid chlorogenic; 4-CQA; cynarin, cynarosid; scolymosid; 3,4-
diCQA; 3,5-diCQA,; 1,5-diCQA va 4,5-diCQA. Riéng acid caffeic c6 ham luong rat
thap hoic khong phét hién duoc & nhiéu ché pham. SKP cua cac ché pham nudc
ngoai kha twong déng véi ché pham trong nudc, chi khac & mot sé pic rat nho (pic
dugce danh diu sao trén SKB, & Phu luc 54), sy khéc biét ndy c6 thé 1a do phuong
phap chiét xuat hodc do khéc biét vé gidng hoic ving trong. Pang chu ¥, tat ca cac
ché pham déu ¢ tin hiéu cua pic cynarin, c6 mot sé ché pham tin hiéu nay kha cao
nhu 3 16 ché pham nghién ctu cua luan an (NC.CP17-19), 5 ché pham nuéc ngoai
(N.CP1, N.CP3-4, N.CP6-7); 2 ché pham trong nudc (V.CP11,15-16). Do vay, két
qua nay mat 1an nira khang dinh su xuat hién dang ké cua cynarin trong céc cao chiét
hay cé4c ché cham chira cao Actisé. Nhu da dé cap ¢ phan tong quan, cynarin dugc

xem 1 mot chat artifact c6 hoat tinh sinh hoc duoc tao ra trong qué trinh chiét xuat.

4.3. Nghién ciru hoat tinh chéng oxy héa

Hoat tinh chong oxy héa (HTCO) cua cac polyphenol da duoc bao céo thdng
qua kha ning trung hoa gdc tu do dya trén co ché nhuong hydro nho su hién dién cua
cac nhom hydroxyl va kha nang khir ion kim loai 7. Tir két qua cua luan an, cac cao
chiét toan phan (cao nudc, cao con 96 %) tir cac BPD khéc nhau (14, gan 14, ré, than,

hoa) cia cay Actisd cling nhu 9 hop chét polyphenol tinh khiét phan 1ap tir 14 Actisd
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d3 duoc danh gia HTCO bang thir nghiém DPPH. Theo phan loai vé kha ning chdng
oxy hoa dya vao gid tri ICso bang phuong phap DPPH, hoat tinh chdng oxy héa duoc
phén thanh 5 mrc d9: Manh (1Cso < 50 pg/ml); kha (50 - 100 pg/ml); trung binh (101
- 250 pg/ml), yéu (250 - 500 pg/ml); va khdng c6 hoat tinh (ICso > 500 pg/ml) 19,

HTCO ciia 9 polyphenol tinh khiét phan ldp tir 14 Actisd, két qua caa nghién
ctru cho thdy ca 9 hop chat thir nghiém (1-CQA; 3-CQA; acid chlorogenic; 4-CQA,;
cynarin; 1,5-diCQA; 4,5-diCQA; cynarosid; scolymosid) déu c6 HTCO manh (ICso
= 2,6 - 21,7 pg/ml). Dic biét dbi voi cac hop chéat flavonoid (cynarosid va
scolymosid) va di-CQA (cynarin; 1,5-diCQA:; 4,5-diCQA) ¢ hoat tinh rat manh (1Cso
= 2,6 - 4,8 pg/ml; twong wng 5,7 - 7,7 uM), manh hon vitamin C (5,9 pg/ml; tuong
tng 33,5 pM). Muc do chdng oxy hoa cua céc chat duoc sap xép theo trinh tu 1a
cynarosid > 4,5-diCQA > 1,5-diCQA = cynarin - 1,3-diCQA = scolymosid > 4-CQA
> acid chlorogenic > vitamin C > 3-CQA > 1-CQA > silymarin. Két qua nay ciing phu
hop véi nghién cau cua Wang M. va cong su (2003) . Tuong tu, Xican L. va cong
su (2018) 9 ¢4 danh gia HTCO cua 5 dan xuat di-CQA. Trong dé, thir nghiém DPPH
cho két qua ICso cua cac di-CQA dugc sap xép lan luot 12 4,5-diCQA (1,7 pug/ml hay
3,4 uM) > cynarin - 1,3-diCQA (2,9 ug/ml hay 5,7 uM) = 3,4-diCQA > 3,5-diCQA
(3,2 pg/ml hay 6,1 uM) > 1,5-diCQA (4,7 pg/ml hay 9,2 uM).

Lién quan cdu trdc - tac dung: Co ché chdng oxy hoa caa cac polyphenol
duoc chang minh 1a c6 thé bao gom chuyén nguyén tir hydro (Hydrogen Atom
Transfer - HAT); chuyén dién tir (Single Electron Transfer - SET) va kha ning tao
phtic chelat véi Fe?*. Cac tac dong nay co lién quan dén cac dic diém cau tric cua
ching bao gém sé lwong va sy sap xép trén nhan thom cua cac nhom hydroxyl °.
Ngoai ra, hoat dong chdng oxy hoa cta céc hop chat phenol phan 16n dugc xac dinh
boi 6 lugng nhom hydroxyl trén vong thom. Sé lugng nhém hydroxyl cang nhiéu,
HTCO cang manh. Hon nira, sy hién dién caa nhom hydroxyl tha hai trén vi tri ortho
hoic para ciing lam ting hoat tinh chdng oxy héa. Cynarin ciing nhu cac ddng phan
cua nd 1a di-CQA va flavonoid thudc dan xuat caa luteolin ¢ hai nhdm hydroxy! trén

hai vong thom cta né nén thé hién hoat tinh chéng oxy héa manh hon acid
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chlorogenic hoac cac mono-CQA khéac (1-CQA; 3-CQA va 4-CQA) vai hai nhdm
hydroxyl lién ké trén ciing mot vong thom 8. Bén canh d6, ludn an ciing cho thay
cynarosid 1a flavonoid c6 it hon scolymosid 1 phan tir dudng trong cu tric nén cé
HTCO manh hon so vdi scolymosid (c6 2 phan tir duwong) (ICso cua cynarosid 5,51
UM so v&i scolymosid 12 7,79 pM). Két qua nay phu hop véi nghién ciru caa Zun M.
va cong su (2003) cong b rang puerarin va daidzin (dang glycosid) khdng thé hién
HTCO manh bing dang aglycon cuaa n6 (daidzein, genistein), dugc cho la do su khac
biét vé khéi lugng phan tir va d6 phan cuc giita cac hop chat nén c6 thé dan dén sy

khac biét vé kha ning hap thu cua té bao 2

Vé HTCO ciia cac di-CQA (cynarin hay 1,3-diCQA; 1,5-diCQA; 3,4-diCQA;
3,5-diCQA; 4,5-diCQA), nghién ctru cua Xican L. va cong su (2018) 1% cho thay, cac
di-CQA ¢6 2 nhom caffeoyl lién ké (4,5-CQA va 3,4-CQA) lubn s¢ hitu kha ning
chdng oxy héa cao hon so vai cac di-CQA khong lién ké (1,3-CQA; 1,5-CQA va 3,5-
CQA). Tuy nhién, hop chit 1,3-CQA va 1,5-CQA lai thé hién hiéu qua bao vé té bao
cao hon so véi cac di-CQA lién ké. Nhitng khéc biét nay c6 thé 1a do vi tri caa hai
nhom caffeoyl va c6 lién quan dén hiéu ang cau trdc cia khung acid quinic.

Mgt Sé co ché dé xudt cho sy khac bigt vé mire dé chéng oxy héa cia cac
di-CQA: Thu 1, c4c 4,5- va 3,4-diCQA chuaa hai nhom caffeoyl lién ké nén ching
gan nhau, 1am ting mirc do day dic trong phan tir, do d6 lam ting niang lwong phan
tr, ddn dén ting kha ning phan tng oxy hoéa khtr (Hinh 4.51) 1%, Do d6, trong thu
nghiém HTCO dua trén co ché oxy héa khtr nhu DPPH thi 4,5- va 3,4-diCQA c6 hoat
tinh manh hon so véi cac di-CQA khdng lién ké (1,3-CQA, 1,5-CQA va 3,5-CQA).
Nguoc lai, cynarin (1,3-diCQA) va 1,5-diCQA c¢6 2 nhdm caffeoyl gan xa nhau trén
khung acid quinic nén lam giam nang lugng phéan tir va lam giam kha nang phan tng
oxy hoa khir. Thir 2, HTCO cua cac polyphenol con thé hién qua kha ning tao phtc
chelat v&i Fe?* voi 2 nhdm OH cua khung caffeoyl 1%°. Nhu ¢ Hinh 4.3, hai phan to
caffeoyl lién ké nhau trong cu trdc caa 3,4-CQA va 4,5-CQA kéo dai ra khoi khung
acid quinic va & ciing mot phia, do d6 chiing c6 thé bao quanh Fe?* nhiéu hon dé tham

gia vao phan ung tao chelat. Nguoc lai, hai goc caffeoyl trong cac di-CQA khong lién
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ké (1,3-CQA va 1,5-CQA) kéo dai tir hai hudng va kho cé thé bao quanh nhiéu Fe?*
dé tham gia phan ang. Vi vay, trong thir nghiém FRAP (Ferric reducing antioxidant
power — ning luc khir ion Fe3*) cac chit nay thuong c6 HTCO kém hon so véi Cac
di-CQA lién ké. That vay, co ché nay da duoc chang minh qua tha nghiém tao phuc
v6i Fe?* cho thay 3,4- va 3,5-diCQA cho mau xanh ddm hon va d¢ hap thu UV cao
hon so véi 1,5- va 1,3-diCQA 1,

1,5-diCQA 3,5-diCQA

3,4-diCQA 4,5-diCQA
Hinh 4.3. C4u hinh theo méd hinh 3D ¢ dang ball-stick model ciia 5 ddn xuit di-CQA

Nguon “Xican Li (2018) et. Al” 1%°
Ngoai kha ning thu don géc tu do, cac polyphenol con thé hién kha nang pha

v& chudi phan &ing peroxyd hoa lipid mang té bao nho dic diém cau trdc va kha ning
tuong tac v6i phospholipid mang, thAm nhap vao I6p lipid mang gidp 6n dinh mang
va c6 kha niang uc ché qua trinh peroxyd hoéa lipid hiéu qua 2. Peroxyd hoa lipid 1a
qua trinh cac géc tu do ldy dién tu tir lipid cia mang té bao, hinh thanh san pham oxy
hoa cua lipid hay lipid peroxyd, dan dén ton thuong té bao 2. Sy cho dién tir hoic
hydro cua cac hop chit polyphenol gép phan vao qué trinh bé gy chudi phan &ng va
trc ché peroxyd hoa lipid. Nghién ctru da danh gia hoat tinh chéng oxy hda, ic ché
peroxyd hoéa lipid cua cac cao chiét Actisd va 9 chat tinh khiét phan l4p tir 14 Actisd

bang phuong phap malonyl dialdehyd (MDA). MDA la san pham cudi cing va duoc
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xem la chat chi thi ciia qué trinh peroxyd héa lipid té bao 2°°. Mot phan tir MDA sinh
ra phan tng véi hai phan ti acid thiobarbituric tao phic mau hdng ¢6 hap thu cuc dai
& budc séng 532 nm. Ham lugng MDA sinh ra cang thap chiing to chat thir c6 HTCO
va ic ché peroxyd hoa lipid cang manh.

Vé HTCO theo md hinh MDA csa 9 chdt tinh khiét, Xican L. va cong su
(2018) 1 dua ra nhan dinh rang cac di-CQA khdng lién ké (1,3-CQA va 1,5-CQA)
thé hién hiéu qua bao vé té bao cao hon so véi cac di-CQA lién ké cé thé Ia do hinh
dang phan tir ctia ching. Trong 1,3-CQA va 1,5-CQA, hai phan tir caffeoyl kéo dai
tir khung acid quinic theo cac huéng khac nhau, dan dén cau tric dai va hep, nén cé
thé gitp ching d& vuot qua mang té bao dén nhan. Tuy nhién, gia thuyét trén can
duoc nghién ciu thém. Tom lai, su khéc biét gitra 5 dan xuat di-CQA vé tac dung
chdng oxy hda hoac bao vé té bao cd thé 1a do cau tao cua bo khung acid quinic. Do
do, c6 thé thay mot dic biét 1a cynarin c6 HTCO thap hon 3,4- va 4,5-diCQA & thir
nghiém DPPH nhung thé hién hoat tinh bao vé té bao gan tot hon trong thir nghiém

MDA. Két qua nghién ciru cta luan an ciing phi hop véi gia thuyét nay 1%,

Doi véi cac cao chiét thie nghiém DPPH, so sanh gia tri ICso gitta cac cao
toan phan Actisd (14, gan chinh, ré, hoa, than) cua cao chiét nuéc va ethanol 96 %,
thir ty HTCO duoc trinh bay & Muc 3.3.2. Nhin chung, cao chiét nuéc cia cac BPD
déu c6 ICso thap hon cao chiét con. Trong do, 14 va than & ca 2 loai cao chiét déu cho
HTCO manh (ICso 12 13,2 - 44,2 pg/ml), ké dén 14 r& va hoa c6 HTCO trung binh dén
kha (60,3 - 221,2 pg/ml) tly giéng cay Actisd. Péi véi thiz nghiém MDA, két qua
cho thdy HTCO cua 2 phuong phap thir nghiém DPPH va MDA c6 méi twrong quan
manh (hé s6 Pearson, r = 0,86 - 0,99) (Phu luc 62). Ngoai ra, luan 4n con dong thoi
két hop phan tich 12 thanh phan polyphenol chinh trong cac cao chiét nay.

To6m lai, luan an lan dau cung cap day du thong tin vé HTCO trén 2 thir nghiém
DPPH va MDA cua 9 hop chét polyphenol phan lap tir 14 Actis6 ciing nhu cac cao
chiét nudc va con cua cac BPD (14, gan 14, ré, hoa, than). Trén thé gidi cling c6 mot
s6 it nghién ctru so sanh HTCO caa polyphenol trong Actisd nhung chua day du. Cu

thé, nghién ciru caa Wang M. (2003) 8 so sanh 7 polyphenol gdm cynarin, cynarosid,
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scolymosid, 1-CQA, acid chlorogenic, apigenin rutinosid, narirutin. Trong d6 dan
Xuat cua apigenin va narirutin lai c6 ham luong rat thap trong 1a Actis. Tuong tu,
nghién ctru cia Xican L. va cong su ' ciing chi phan tich 5 loai di-CQA nhu d3 dé
cap & trén. Bén canh do, luan &n ciing gop phan cung cip co so dix liéu vé HTCO cua
cac BPD cay Actisd dong thoi 1am sang té thém vé madi lién quan cu trdc - tac dung
cling nhuw mdi twong quan gitta TPHH va HTCO trong cac cao chiét Actisd.
4.4. Nghién ciru chiét xuat cao Actisd

Dua vao két qua phan tich cac cao chiét nudc va con cua 14 twoi va 14 kho Actisd
(xem Muc 3.2.3.2) cho thay, 14 twoi chiét nudc c6 thanh phan hoat chat tét nhat. Do
d6, 1a twoi dugc chon dé nghién ctu tiép vé phuong phap chiét xuat cho cao chiét
chuan hoa. Két qua cho thay, cao chiét & QT1 c6 ham luong CY cao nhat (2,5 %),
mic du ham luong acid chlorogenic (2,61 %) thip hon so véi cao chiét & QT4 va
QT5 nhung tong acid chlorogenic va cynarin 1a cao nhat. Tur két qua ma luan an thu
dugc cho thay nudc va nhiét do déu co vai trd quan trong cho qua trinh isomer hoa
d6ng phan 1,5-diCQA tao thanh cynarin (1,3-diCQA). Piéu nay ciing phu hop véi

nghién ctru cua Lutz M. va cong su (2011), Fernandez M. D. va cong su (2021) 142,

Mic du céc cong bé trude ddy déu cho thay viéc “dun s6i” giup 1am ting cynarin
nhung van chua xac dinh thoi gian dun dé gia ting ham luong cynarin 1a cao nhat.
Két qua caa luan an ciing cho thay ¢ 60 - 90 phdt ¢ su gia tang cynarin, tuy nhién
sau do6 s& giam dan theo thoi gian dun. Ngoai ra, luan an con khao sat su thay doi cac
thanh phan khac bén canh sy gia ting cynarin dé lya chon diéu kién chiét xuat cao
Actisd tét nhat. Két qua ciing chi ra rang song song vai viéc gia ting cynarin ciing c6
su giam dang ké acid chlorogenic. Do vay, luan an ciing cin nhic lya chon cac
phuong phap chiét xuat déu giau ca 2 thanh phan nay, déng thoi c6 ham lugng téng

luong CQA cao va hoat tinh chéng oxy héa manh.

Luén an da trién khai viéc san xuat cao chuan héa & quy mé 16n (500 kg phién
14 twoi/mé). Ham luogng acid chlorogenic va cynarin trong cac 16 chiét xuat quy mo
I6n chi hoi thdp hon so véi cao chiét thir nghiém & quy mé nho. Tuy nhién, céc cao

chiét nay déu dat TCCS. Pang chu y 1a cac cao nghién ctu ¢ 4 16 san xuat déu co
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ham luong acid chlorogenic (1,61 - 2,30 %) va cynarin (1,47 -2,57 %) cao hon dang
ké so véi cac cao Actisd (cao mém, cao khd) dang luu hanh trén thi trudng trong nuéc
vai AC (0,05 - 2,40 %) va CY (0,03 - 1,06 %).

4.5. Nghién ciru bao ché vién bao phim chira 200 mg cao Actisd

Vién nén bao phim chira 200 mg cao kho Actisd c¢6 khdi luong trung binh vién
khoang 375 mg £ 5 %, ham lugng cao chiém khoang hon 1/2 khéi lugng vién nén
phuong phép dap thang 1a phu hop véi vién nén bao phim cé hoat chat d& hiit am va
bién chat nhu cao Actisd (do cao chiét Actiso 13 cao nguyén chat khong don ta dugc).

Vé két qud bao ché, cac vién thanh pham co khéi luong twong dbi dong déu
trong tirng 16 va giira cac 16 véi nhau, 1a két qua cia bot cao chiét ban thanh pham cé
lwu tinh t6t nhu d3 phén tich & Muc 3.5.6. Do ctng vién tuong ddi cao, dan dén 4o
mai mon dugc duy tri & mirc kha thap, dam bao d6 bén cua vién trong qua trinh dong
goi, van chuyén va bao quan. Viéc bao phim dong vai trd bao vé hoat chat khoi tac
dong ctia moi trudng dic biét 13 ham luong polyphenol trong ché pham rat cao nhung
mang bao lai anh hudng dén d6 hoa tan. Vi vay can phai xac dinh ty 1& bao phim phu
hop. Véi ty 16 mang bao 1 0,5 % vira du dé dap tmg ca 2 yéu cau trén trong thoi gian
khao sat. Ngoai ra, do on dinh cia ché pham twong dbi cao v6i ham lugng AC va CY
chi giam khoang 1,0 - 1,5 % & 2 diéu kién khao sat (12 thang dai han va 6 thang 130
hoa cap tdc), diéu nay c6 thé 1a do ché pham duoc bao ché tir cao kho Actisd va mang
bao phim gitp bao vé cac thanh phan hoat chét tot hon so véi bao dudng dic biét 1a
cac polyphenol dé bi oxy héa do giam kha nang hut am cua vién.

Ddnh gid vé chdt Iwong ciia cac cao chiét co trong ché phdm trong va ngoai
nuwdc, két qua phan tich cho thay tat ca cac cao Actisd phan tich déu c6 ham luong tong
mono-CQA 1 cao nhat, ké dén 1a di-CQA va cudi cuing 1a flavonoid (xem Phu luc 55).
Tuy nhién, mot s ché pham nhu N.CP2,4,7 lai ¢6 ham lugng tong flavonoid cao hon
di-CQA c6 thé 1a do khéc biét vé dung mdi chiét xuat, thong thudng véi dung mai chiét
Xuat 1a ethanol s& cho ham lugng flavonoid cao hon chiét nudc. Ngoai ra, trong cac ché
pham da sé déu c6 acid chlorogenic chiém ti I& cao nhat (xem Phu luc 55). Ham luong

cua 1-CQA tuong ddi thip trong da sb cac ché pham, tham chi khong phat hién duoc.
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Cyanrin c6 ti 1& cao vuot troi so véi cac ddng phan di-CQA khéc trong nhom. Cac két

qua nay déu phd hop vai nhidu cong bé trén thé gigi 157,

Nghién ciru cua Hausler M. va cong su (2002) ** dinh lwgng 10 polyphenol
trong 12 cao chiét Actisd ciing cho két qua twong tir vGi tong mono-CQA (0,48 - 4,24
%); tong di-CQA (0,03 - 0,45 %); tong flavonoid (0,03 - 0,52 %). Két qua nghién cau
cua luan 4n ciing cho thiy cac ché pham trén thi trudng trong va ngoai nudc co tong
mono-CQA (0,04 - 3,86 %), tong di-CQA (0,02 - 1,60 %), va tong flavonoid (0,02 -
1,87 %). Trong do, tong 2 flavonoid nay trong mot sé ché phim nudc ngoai
N.CP1,4,7 (véi nhan “premium”) 1a 1,09 - 1,81 % va 3 16 ché pham nghién cau
(khoang 1,24 - 1,87 %) c6 ham luong cao hon gap 2 lan so véi ché pham dinh lugng
boi Hausler M. Pang chu v, trong nghién ctu ca luan an ciing cho thay phan 16n céc
ché pham trén thi trudng déu co tong cac di-CQA twong dwong véi cong bd cua
Hausler M., riéng 3 16 ché pham cuaa nghién cau (NC.CP17-19) ¢6 ham lugng tong
di-CQA vuot troi (2,14 - 3,58 %), dic biét 1a ham luong cynarin caa 3 16 ché pham
nghién ctru dat 1,66 - 2,61 % so véi ché pham thi truong 12 0,01 - 0,92 %. Trong do,
chi c6 N.CP1 duogc san xuét tai My c6 nhin “premium” c¢6 ham lwong cao nhat (0,92
%) trong s6 cac ché pham thu thap. Trong khi, cac ché pham trong nudce chi c6 cynarin
tir 0,01 - 0,29 %. Piéu do6 cho thay, viéc nghién ciu va kiém soét tir khau chon gidng
dén trong trot va chiét xuat déu rat quan trong dé tao ra cac ché pham Actisd chat luong
cao. Do d6, cac ché pham nghién cau caa luan an khong chi ¢ ham lugng cynarin cao
ma polyphenol toan phan ciing cao hon so véi mot sé ché pham thu thap trén thi treong,
dac biét 1a 1 s6 ché pham uy tin ciia nude ngoai nhu N.CP1 (M¥), N.CP3-4 (Chophytol
mua tai Phap va Viét Nam); N.CP6-7 (buc).

Ddnh gid vé cht lwong ciia 1 don vi ché pham (vién/éng uéng), mac du nhiéu
nghién cau bao gdm céc thir nghiém trén ngudi da duoc tién hanh dé 1am séng to céc
hoat dong duoc ly cua cac ché pham Actisd, nhung van con rat it thong tin vé liéu dung
can thiét cua cac hop cht riéng 1é trong ché pham. Uy ban Chau Au dé nghi liéu hang
ngay cua ché pham Actisd phai dat tdi thiéu 12 mg acid caffeoylquinic 57 trong khi co
quan quan ly Brazil khuyén cao luong tiéu thu hang ngay tir 24 dén 48 mg CQA 157
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Theo két qua hién tai, phan I6n cac ché pham nudc ngoai déu dap tng yéu cau tbi thiéu
theo Chau Au, ngoai trir 2 ché pham (N.CP2 va 8). Nguoc lai 6 ché pham trong nuéc
qua khao sat cho thay chi ¢ 1 ché pham (V.CP14) dat yéu cau. Tuy nhién, ddi véi 3
16 ciia ché pham nghién ctiru c¢6 ham luong tong acid caffeoylquinic (TCQ) rt cao
13,59 - 21,43 mg/vién vai lidu ubng dé nghi 1a 2 - 3 vién/ngay. Trong s6 cac ché pham
khao sét, ché pham N.CP1 (M¥) vé6i nhin “premium” c6 ham lwong cao nhét véi acid
chlorogenic (7,45 mg/vién), cynarin (4,6 mg/vién) va TCQ (27,29 mg/vién), liéu
khuyén céo 1 vién/ngay. Ddi véi 3 16 caa ché pham nghién ctu (NC.CP1-3) ¢6 ham
luong acid chlorogenic (3,06 - 4,60 mg/vién); cynarin (3,32 - 5,22 mg/vién) va TCQ
(13,59 - 21,43 mg/vién). Mic du ham luong acid chlorogenic va acid tong
caffeoylquinic caa vién ché pham nghién ciu thap hon so véi N.CP1 nhung do ham
luong cao chiét trong vién nghién ctru caa luan &n chi chira 200 mg cao Actisd, trong
khi N.CP1 c6 chira 500 mg cao. Do d6, c6 thé thiy cao chiét Actisd ban thanh pham
cua luan an san xuat c6 ham luong cac thanh phan nay cao hon ché pham N.CP1. Vi
vay, cao chiét Actisd chuan hda cua luan an cho thay dat chat luong cao nén cé thé
giam duoc nguyén liéu san xuat gidp thuan tién hon trong viéc xay ding cdng thirc bao
ché cho ché pham vién nén hodc vién nang nhung van dam bao san pham dat chat
lwong cao. Nhitng khéc biét dugc tim thay trong thanh phan hoéa hoc trong céc ché
pham c6 thé 1a do thoi diém thu hoach, khi hau va phwong phap chiét xuat. Do do,
diéu quan trong 1a phai thiét 1ap tiéu chuan hda cac cao chiét phi hop vé tinh an toan
va hiéu qua. Diéu nay rd rang rat quan trong vi qua nghién ciru da chiing minh acid
chlorogenic va cynarin lam tang dong chay cua mat l1én twong tng la 10 va 20 % tuy
theo liéu. Tac dung chdng oxy hda va bao vé gan cua cynarin ciing di duoc ching
minh 12 manh hon so véi tic dung cua acid chlorogenic, dugc cho la do ching c6 nhiéu
hon 1 gdc acid caffeic c6 lién quan vé mit duoc Iy. Do d6, ham luong cao cua acid di-
caffeoylquinic dac biét 1a cynarin ludn dugc mong mudn trong cac cao chiét Actiso.
Vi vay, co thé thiy san pham nghién ctu cua luan &n c6 tiém ning 16n vé ngudn
nguyeén liéu ciing nhu tinh tng dung thuc tién, ddng thoi 14 mot san pham c6 ¥ nghia

trong viéc cham soc stc khoe cong dong tir ngudn nguy@n liéu sin co trong nudc.
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KET LUAN

Cac két qua thu duoc cua luan &n duoc tom tat nhu sau:

1.

Nghién ciu thanh phan hoa hoc:

Phan lap va xac dinh cau tric 20 hop chat trong 14 Actisd bang phé MS va NMR.
Phan lap 3 chét chinh (cynarin - CY, acid chlorogenic - AC va cynarosid - CR) V4i
khéi lwong tir 450 - 2000 mg) lam nguyén liéu thiét lap chat dbi chiéu.

Nghién ciru phwong phap kiém nghiém:

Thiét 1ap 3 chat d6i chiéu gdom CY, AC va CR biang phuong phap dinh luong
HPLC-PDA so véi chuan so cap, ham luong caa 3 CDC tir 92 - 94 %.

Xay dung 3 quy trinh dinh luong cac thanh phan chinh trong 14 va cao Actiso.

Dé xuit 2 dy thao vé tiéu chuan 14 va cao kho Actisé cho DDVN VI

Ung dung quy trinh dinh luong dé so sanh ham lugng 12 polyphenol chinh trong
cac cao chiét tir cac bo phan cua 2 gidng cay Actiso.

Theo doi dong thai tich lity ham lugng acid chlorogenic trong la Actiso theo thoi
gian thu hai trong nam va ham luong cynarin trong cac cao chiét twong tng.

So sanh ham lwong 12 polyphenol trong 10 ché pham tra tui loc trén thi truong trong
nudc va 16 ché pham tir cao chiét Actisé duoc mua ¢ Viét Nam, My, Phap va Duc.
Nghién ctru tac dung sinh hoc: So sanh tac dung chong oxy hoa bang thir nghiém
DPPH va MDA dbi véi 9 polyphenol phan 1ap va 26 cao chiét tir cac bo phan ré,
than, gan 14, hoa cua 2 giéng Actiso.

Nghién ciru chiét xuat cao chuan hoa:

Nghién ctru phuong phap chiét xuat 1am ting ham luong cynarin va tong acid
caffeoylquinic trong nguyén li¢u Actiso.

Nang c& 16 chiét xuat cao Actisd & quy mo I6n (500 kg phién 1&/mé), san xuat thanh
cdng cao chiét nguyén liéu Actisd voi ham luong cynarin va acid chlorogenic cao.
Pi xdy dung TCCS cho cao chiét Actisé.

Nghién ciru bao ché: Ap dung thanh cng san xuat vién nén bao phim chira 200

mg cao Actisd ¢ quy mé 15.000 vién/I0.
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£ TOm tit cac dong gbp méi caa luan an:

- Lan dau cung cap quy trinh phan lap déng thoi 3 CBC (CY, AC, CR) dat hiéu
Suit cao, quy trinh don gian d& thuc hién véi diéu kién nghién ciru trong nudc.

- Lén dau cong b vé dong thai tich liiy ham luong acid chlorogenic trong 14 Actisd
theo thoi gian thu hai va ham lugng cynarin trong cac cao chiét twong tng cta chlng.

- Lén dau cdng b su khac biét vé 12 thanh phan polyphenol chinh va hoat tinh chéng
oxy hda cua 2 giéng Actisd trong phd bién tai Da Lat (gidng xanh va tim).

- Lan dau cdng bd vé su khéc biét 12 thanh phan polyphenol chinh caa cac b phan
dung (14, gan 14, than, r&, hoa) cua 2 gidng cay Actiso.

- Lan dau cong bd so sanh ham luwong 12 polyphenol chinh cia cac ché pham
Actisd trong nudc so voi ché pham nudc ngoai.

- Léan dau tién cong bd so sanh HTCO trén 2 md hinh (DPPH va MDA) cia 9 hop
chat tinh khiét phan 1ap tur 14 Actiso.

- Lan dau cdng bd so sanh HTCO trén 2 md hinh (DPPH va MDA) cua cac cao
chiét (con va nudc) cua cac bo phan ding cua 2 giéng cay Actisd Pa Lat.

- Lan dau san xuat thanh cong cao chiét Actisd chuan hda va vién nén bao phim tur
cao Actisd vai ham luong acid chlorogenic va cynarin dat chat lugng cao.
Nhu vay, luan 4n di cung cip mot san pham cé ¥ nghia trong viéc cham soc stc

khoe cong ddng tir ngudn nguyén lidu sin co trong nudc. Do do, quy trinh nay s&

huéng dén viéc chuyén giao cong nghé cho cac co sé san Xuit trong nude ciing nhu

hudng dén viéc xuat khau sang thi truong quoc té.
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KIEN NGHI
Nghién ciru t6i wu héa quy trinh chiét xuat cao Actisd sir dung phuong phap bé
mat dap ang (RSM — Response Surface Methodology).
Khao sat ham luong acid chlorogenic va cynarin trong 14 va cao chiét Actisd ¢
viing trong khac dé dé xuat tiéu chuan chét luong cho DBPVN VI
Panh gia ham lugng CY trong “than xanh” cling nhu trong “than den” ¢ cac vung

trong khac nham khai thac tiém ning ctia BPD nay trong san xuat ché pham.
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flﬂﬁmg € 5,2 mg cynarin va4s
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Phu luc 2. GIAY CHUNG NHAN NGHIEM THU PE TAI SO KH & CN

Mau 10
14/2014/TT-BKHCN

SO KHOA HOC VA CONG NGHE CONG HOA XA HQI CHU NGHIA VIET NAM

THANH PHO HO CHI MINH Pic lip - Ty do - Hanh phiic
TRUNG TAM THONG TIN VA THONG KE
KHOA HQC VA CONG NGHE
GIAY CHUNG NHAN

PANG KY KET QUA THUC HIEN NHIEM VU KHOA HOC VA CONG NGHE
SU DUNG NGAN SACH NHA NUGC
S6 dang ky: 2016-214

Tén nhiém vu: Nghién ciru sian xuét ban thanh pham (cao chiét chuin héa ) va mot
vai ché pham tir actisd Da Lat ¢6 ham lugng cynarin va acid clorogenic twong dwong
v6i ché phim ciia nuée ngoai (Chophytol) dang luu thong & thi trudng trong nuérc.
Cap nhiém vu: Cép tinh.
T6 chirc chi tri nhiém vu: Trung tim Khoa hoc Cdng nghé Dugc Sai Gon.
Co quan chii quan td chire chu tri: Dai hoc Y Duge TP.HCM.
Chu nhiém nhiém vu:

TS. Pham Pong Phuong

PGS.TS. Nguyén Thién Hai.
Ca nhin tham gia: ThS. Nguyén Thi Anh Nguyét; ThS. Vo Ngoc Linh Giang; ThS. Lé
Vin Huén.
Hoi dong danh gia nghiém thu chinh thirc két qua thyc hién nhiém vu khoa hoc va cong
nghé dugc thanh ldp theo Quyét dinh sb: 473/QD-SKHCN ngay 18 thang 7 ndm 2016
cia Giam ddc S& Khoa hoc va Cong nghé TP. Ho Chi Minh, hop ngay 28 thing 7 nim
2016 tai S& Khoa hoc va Cong nghé TP. Ho Chi Minh, da ding ky két qua thuc hién
nhi¢m vu khoa hoc va cong nghé./. e

Ho so heu tai: Thanh phé Hé Chi
Trung tdm Thong tin va Thong ké
KH&CN TP.HCM.

Dia chi: 79 Truong Dinh, P. Bén Thanh,
Q. 1, TP.HCM.

86 hd so luu: BC16000214.

SAO Y BAN CHINH]|
Ngéy...’.(ﬁ.théng..ﬂ ..... nam22.4b.

znh nga)é 13 thang 9 nam 2016
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Phu luc 3. HOP PONG BIEN SOAN TIEU CHUAN DPVN VI, CHUYEN
LUAN LA ACTISO

CONG A XA
g l|(|))..\‘\..'\ ll('_).l CHUNGHIA VIETY NAM
Ocldp Ty do  Hanh phiic o

BIEN BAN NGHIEM THU - THANT | Y HOP DONG

. 2a : '
Bién sogn ticu chuiin TCVN vé thube (Dwge dién Vigt Nam Vi
't Nam V1)

_Can e Hop dong thué khodan chuyén mon sé- 2
3 : h > 1500 206 /N Ky )
- 55 0w Tring tim Dify Qi Do cur \;?'.1 \;‘I ll‘):l)lA)‘l\.):\ Ky ngay 10 thing 7 ndm
oia BBicn soan ticu chuan TCVN vé thude (Dugre tliélnd\l;: \l lll\ll i \I; ‘l"\““ FRg Ehuone, chovin
g1 e : 3 ! ¢t Nam Vi),
II‘:’II: n_(.l.\. ngay 12 thang 8 nam 2019, tai Trung tim Dwoce dién - Diecre N i )
adm c6: ! core thie VN, ching toi
Bén A: TRUNG TAM DUGC DIEN - DUGC THU VIET NAM
Dai di¢n: ThS. Lyc Thi Thu llc';ng ' =
Chire vu: Giam déc i i
A At Dia chi: 48 Hai Ba'T - T Ngi
Dién thogi : 0243 8256905 Fax: 0243 9343547 e
X Tai Khoan: 95%7.1.1()953(>3 tai Kho bac Nha nude Hoan Kiém
Bén B : TS. Pham Déng Phuong
D;_zz chi: 4'1 Pinh Tién Hoang. Quin 1, TP 16 Chi Minh
Dién thogi: 0918265213 ~ Masd thué: 0301944587
$6 CM I: 0‘2006| 340 ngay cap: 27/5/2004 Tai: TP 16 Chi Minh
Sfau khi xem xét két qua thye hi¢n Hop dong thu¢ khodn, hai bén thong nhiat Nghi¢m thu - thanh
ly Hop dong 56 26/TTDDDTVN, ngay 10 thang 7 nim 2019 vai cic ndi dung sau:

1. TS. Pham Péng Phuong da hoan thanh Hep dong trén véi két qua cong vige cu thé

nhuw sau:
- Bién soan tiéu chudn TCVN vé thudc (Duge dién Vigt Nam VI): 1f Actiso (1d): theo ndt

dung hop ddng thué khoan:

* Yéu cdu vég chit lugng dﬁ véi cde Tidu chudn quoc gia vé thudc:
- Noi dung dy thao tiéu chuan phai dép ing céic yéu cau thye t¢ kiém nghi¢m va san xuit thude
& Viét Nam, déng thdi nang cao chat lugng ticu chudin va d& xuit phuong phap ki¢m nghi¢m
tién tién tuong duong voi mot $6 nurde trong khu vire va trén thé giGi tai thai diém bién soan.
- B6 cuc cua tiéu chuén, danh phap thudt ngir, cich trinh bay, thé hi¢n ndi dung theo yéu ciu
ciia Hi ddng Duge dién Viét Nam.
- Pa 4p dung céc phuong phap chung (Phy lyc) va cic quy dinh chung cua TCVN I-1:
Phuong phap kiém nghi¢m thude vao vie bién soan tiéu chuan.
* Sdn phdm njp tai Trung Tam Dugc dién - Duge thu Vigt Nam bao gom:
- Ban in dy thao Tiéu chuin quéc gia vé thube (02 ban) danh mdy vi tinh, font Unicode, Ki¢u
chir Arial, c& chir 11, ¢6 chit ky cua tdc gia va ddnh 56 trén tirng trang.
- Ban thuyét minh dyr thao (gidi thich 1i do dura ra céc chi tiéu, phép thi, phuong phap].
- H so kiém nghiém ghi lai ddy du cac két qua Khao nghi¢m trén miu thye 1é. ¢6 chir ky cua

Kiém nghiém vién. .
photo cua cac tai li¢u tham khao da duge sir dung lam co s¢ d¢ bién

- Tai li¢u tham khao: Ban

soan nhu Duge dién VN, Dugc didn nude ngoai (Anh, My, Chau Au,...), tiéu chuan chit
lugng thudc ctia nha san xudt, cdc tai ligu va ket qua nghién ciru (néu ¢d) ....

- File dién tir cia ban dyr thao.

2. Hinh thirc thanh todn:

Téng gié trj Hgp dong la: 30.000.000 dong

S6 tién da tam (mg: 0 dong :
S6 tién con phai thanh toan cho Bén B: 30.000.000 dong

Bcing chit: Ba muoi tri¢u déng chan.
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Phu luc 4. HOP PONG BIEN SOAN TIEU CHUAN DPVN VI, CHUYEN
LUAN CAO ACTISO

CONG ll()/;\ \A HOI CHU NGHiA VIET NAM
Doc lip - Tw do ~ Hanh phic i

BIEN BAN NGHIEM THU - THANH LY HOP DPONG
Xiy dyng, bién sogn Duge dién Viét Nam VI

2&’-%"8::”:111 llqri\)n:i;lll.ﬁnl l‘l‘;:.r ,I'l-ht;;lgnc_ll?)ycn‘m()n xo 251‘"1"1‘[.):1)'1;)"1‘\/;\1 ky ngé_v 01 thang 5 nﬁlu
ESo > § = Duge thu Viégt Nam va TS. Pham Dong Phuong, chuyén
gia Xay d\mg.‘ bi¢n soan Duge dién Vigt Nam VI ' B § '
Z;’,Z’ c’(’)‘“ ngay 29 thang 5 nam 2020, tai Trung tam Duge dién - Duwgc thu VN, ching t6i
Bén A: TRUNG TAM DUGQC DIEN - DUGC THU VIET NAM

Dai di¢gn: ThS. Luc Thi Thu Hang

Chue vu: Giam dée Dia chi : 48 Hai Ba Trung - Ha Noi

Di¢n thoai : 0243 8256905 Fax: 0243 9343547

Tai khoan: 9527.1.1095363 tai Kho bac Nha nude Hoan Kiém
Bén B : TS. Pham Dong Phuwong

Dia chi: 41 Dinh Tién Hoang, Quan 1, TP Ho6 Chi Minh

Dién thoai: 0918265213 Ma s6 thué: 0301944587

S6 CMT: 020061340  ngay cip: 27/5/2004 Tai: TP Ho Chi Minh
Sau khi xem xét két qua thye hign Hop ddng thué khodn, hai bén théng nhat Nghiém thu - thanh
ly Hop ddng s6 25/TTDPDTVN, ngay 01 thang 5 nam 2020 véi cac ndi dung sau: "
1. TS. Pham Déng Phwong di hoan thanh Hop ddng trén voi két qua cong viée cu the
nhuw sau:
- Xdy dyng. bién soan tiu chudn TCVN vé thude (Duge dién Viét Nam VI):(1/ Cao khé
actiso: theo ndi dung hop dong thué khoan:

* Yéu cau vé chat lwgng 4&' véi cdc Tiéu chuan quj)‘c‘ gia vé thyéc: : .

- N§i dung duy thao ticu chudn phai dap ing céc yéu cau thyce € kiém nghiém va san xuat thuoc
& Viét Nam, dong thoi nang cao chdt lugng tidu chuan va dé xuat phuong phap kiém nghiém
tién tién twrong duong vai mot sO nude trong khu vire va trén the gioi tai thoi diém bién soan.
- Bé cuc cua tiéu chudn, danh phap thudt ngir, cach trinh bay, thé hién ndi dung theo yéu cau
cua Hoi ddng Duge dién Viét Nam.
- Pa ap dung cac phuong phap chung (Phu luc) va cic quy dinh chung cua TCVN I-1:
Phuong phap kiém nghi¢m thuoe vao vige bién soan tiéu chuan.
* San phém ngp tai Trung Tam Dugc dién - Duge thw Viét Nam bao gom:

z
X

- Ban in du thao Tiéu chuan quoc gia ve thude (02 ban) danh may vi tinh, font Unicode, kiéu
chir Arial, ¢& chir 11, ¢6 chir ky cua tac gia va danh sO trén timg trang.
- Ban thuyét minh dy thao (gidi thich li do dwa ra cac chi tiéu, phép thu, phuong phap).
- Hé so kiém nghié¢m ghi lai day du cic két qua Khao nghiém trén mau thue té, ¢ chir ky cua
Kiém nghi¢m vién.
- Tai li¢u tham khao: Ban photo cua céc tai liéu tham khao da dugce sir dung lam co so dé bién
soan nhu Duge dién VN, Duge dién nude ngoai (Anh, M¥. Chau Au....), tiéu chuan chit
lugng thude cua nha san xudt, cac tai liéu va két qua nghién ciru (néu cd) ....
- File dién tr cua ban dy thao.
2. Hinh thirc thanh todn:

Téng gid tri Hop dong la: 30.000.000 dong

$6 tién da tam umg: 0 dong

$6 tién con phai thanh todn cho Bén B: 30.000.000 déng

B(ing chit: Ba mwoi triéu dong chan.
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Phu luc 5. KIEM NGHIEM NGUYEN LIEU PAU VAO THEO DPVN

Pic diém thue vat ciia 2 Gidng Actisd

Giong tim

Géc cudng 14 mau xanh Gdc cudng 1a mau tim

Vi phiu: Noi dung nay chua c6 trong DDVN V, dé nghi b6 sung cho DDVN VI

Gan l&: Mat trén 16m hinh chit V, mat dudi 16i c6 nhiéu chd udn luon. Biéu bi trén va biéu
bi dudi cau tao bai nhiéu té bao hinh tring hoac gan tron xép lién tuc déu din, dugc phu bai
1 16p cutin mong. Té bao biéu bi mang nhiéu 16ng che ch da bao mot day, thuong c6 4 - 5
té bao, nhiéu 1dng dai ubn luon, dan xen nhau; rai rac c6 cac 16ng tiét don bao dau tron. Sat
I6p biéu bi 1a md day goc, gom 2 - 3 16p té bao. Md mém la nhiing té bao hinh tron, thanh
mong, kich thuéc khong déu nhau. C6 3 - 5 b6 libe - gd roi nhau, hinh tring thuén dai: Bé &
giira 16n nhét, cac bo hai bén nho dan, gd trén - libe dudi va cd md day bao quanh.

Phién 1a: Biéu bi trén va biéu bi dudi gom 1 16p té bao hinh chit nhat dai, 16n hon té bao &
phan gan 14, mang nhiéu 16ng che chd da bao va 16ng tiét trong tw nhu & phan gan la. Mo
mém giau gom 2 hang té bao hinh chix nhat to thudn dai, xép sit nhau va thang goc vai biéu
bi trén, ké dén la md mém khuyét.
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Gidng xanh Gibéng tim

Hinh PL-1. Vi phiu l& Actiso (gidng xanh va tim)

1. M6 mém giau 2. M6 mém khuyét 3. Long tiét don bao 4. M6 mém
5.Bolibe-gd 6.MOday 7.Loéng che chd dabao

Biéu bi trén

‘el “

BO libe - g Long che chd da bao Long tiét don bao Cutin mong

Bot

Manh biéu bi phién 14 gdm nhiing té bao hinh nhiéu canh, mang 13 khi va 16ng che ché dai.
Manh biéu bi gan 14 gdm té bao hinh chir nhat, thanh mong. Soi riéng 1¢ hay tap trung thanh
tung bo. Long tiét don bao, dau tron. Manh mach xoén, mach mang, mach vong va mach

vach. Manh mé mém. Nhiéu khdi nhya mau nau, kich thude to nho khong nhit dinh.
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Hinh PL-2. Pic diém bat cia 14 Actisd (gidng xanh va tim)

1. Biéu bi mang 16 khi 2. Mé mém 3.M6day 4.Léngtiét 5.L6ng che chg
6. Soi md ctng 7. Hat phdn hoa 8. Mach mang 9. Mach xodn  10. Khi nhua
11. Tinh bt  12. Canxi oxalat hinh khéi.

Pinh tinh

A. Can 0,2 g bot dugc liéu, cho vao binh nén, thém 10 ml ethanol 96 -
% (TT), dun sbi cach thuy vai 6ng sinh han trong 30 phdt, loc (dung Fa y
dich A).

L4y 5 ml dung dich A, bdc hoi trén cach thuy cho hét ethanol. Hoa cin

con lai trong 1 ml dung dich acid hydrocloric AN (TT) va 4 ml nuwoc

cat, loc. Thém vao dich loc 1 ml dung dich natri nitrit 10 % (TT), dé

lanh ¢ 10 °C trong 20 phat. Thém 4 ml dung dich natri hydroxyd 10 % 4
(TT), xuat hién mau hong céanh sen bén viing.

fa s

) Hinh PL-3. Phan ing
B. Phuong phap sac ky l6p mong (Phu luc 5.4). dinh tinh dich chiét Ia
Bdn mong: Silica gel 60F2s4
Dung mdi khai trién: Ethyl acetat - nuéc - acid formic (8 : 0,5 : 0,5).
Dung dich thi: Dung dich A
Dung dich déi chiéu: Dung dich acid chlorogenic va cynarosid trong methanol (0,01 mg/ml)
Céch tién hanh: Cham 18n ban mong 15 pl dung dich thtr, 10 pl dung dich di chiéu. Sau
khi trién khai xong, 13y ban mong ra dé kho & nhiét do phong. Phun dung dich FeCl3 5 %
(TT). Trén sic ky @6 cua dung dich thir phai c6 1 vét mau xanh den (cynarosid); 1 vét mau
xanh réu (acid chlorogenic) c6 cuing tri sé R¢ vai vét caa cynarosid va acid chlorogenic trén
sic ky d6 cua dung dich ddi chiéu.
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4 z'.'|

TENicY ARG €R 7 emn AC OR
UV 365 nm UV 254 nm TT NaNO2 10 % + NaOH 10 % TT FeClza 5%

Hinh PL-4. Pinh tinh 14 Actisd bang sac ky I6p méng
Chu thich: CY (chuan cynarin) AC (chuén acid chlorogenic) CR (chuan cynarosid)

Po am: Khdng qua 13 % (Phu luc 9.6).
Bang PL-1. P9 am 14 Actisd xanh

Mau D1 D2 D3 D4 D5 D6
bo aflm (%) 11,06 11,14 10,98 10,42 10,89 11,18
Do am trung binh (%) 10,94
RSD (%) 2,5397

Bang PL-2. P9 am cua la Actiso tim
MAu D1 D2 D3 D4 D5 D6
Do am (%) 10,51 11,04 10,98 10,80 11,00 10,14
Do am trung binh (%) 10,7
RSD (%) 3,3076

Két qua: Do am cua 14 Actisd xanh 1a 10,94 %, cua 14 Actisd tim 1a 10,70 %, dat tiéu chuan do am

theo DDVN 5 (< 13 %). Tro toan phan: Khéng quéa 15 % (Phu luc 9.8)
Bang PL-3. P tro toan phan cia Actisd 14 xanh

Mau D1 D2 D3 D4 D5 D6
T (%) 13,70 13,67 14,00 13,77 13,80 13,65
Ttb (%) 13,77
RSD (%) 0,9357
Bang PL-4. P tro toan phan cia la Actisd tim
Mau D1 D2 D3 D4 D5 D6
T (%) 13,88 14,02 13,90 13,81 13,64 13,90
Tth (%) 13,86
RSD (%) 0,9132

T %: P tro toan phan; Tth: B4 tro toan phan trung binh
Két qua: Do tro toan phan cua l4 Actisd xanh 1a 13,77 %, cua |4 Actisd tim 1a 13,86 %, dat tiéu

chuan trong DDVN 5 (< 15 %).
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Phu luc 6. PHO MS CUA 5 DAN XUAT MONO-CQA (1, 2, 4,5, 7)
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Phu luc 7. PHO MS CUA 5 DAN XUAT DI-CQA (6, 10, 11, 12, 13)
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Phu luc 8. PHO MS CUA 4 FLAVONOID (8, 9, 15, 17)
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Phu luc 9. PHO MS CUA HOP CHAT 3, 16, 18, 19, 20

Expanded Spectrum
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Phu lyc 10. PHO NMR CUA CAC DAN XUAT MONO-CQA

v Phé *H-NMR
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Phu luc 11. PHO NMR CUA CAC DAN XUAT DI-CQA

v’ Phé H-NMR
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Phu luc 12. PHO NMR CUA CAC FLAVONOID
v' Phé 'H-NMR
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Phu luc 13. PHO NMR CUA CAC DAN XUAT ACID BENZOIC

a. Phd 'H-NMR
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Phu luc 14. PHO NMR CUA HQP CH
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PHO NMR CUA HQP CHAT 1 (1-CQA)
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Hinh PL-8. Phé HSQC cua hop chit 1 (1-CQA)
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PHO NMR CUA HQP CHAT 1 (1-CQA)
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Hinh PL-10. Phé HMBC cuaa hop chit 1 (1-CQA)
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Hinh PL-11. Phé *H-NMR (DMSO-ds; 500 MHz) cua hop chat 2 (3-CQA)

o oo
~ oW

W D

176.122
166.121

B I

MMLM“W

T
200

T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

Hinh PL-12. Phd 3C-NMR (DMSO-ds, 125 MHz) cuaa hop chét 2 (3-CQA)



PHO NMR CUA HQP CHAT 2 (3-CQA)
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. Phd HSQC cua hop chét 2 (3-CQA)
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PHO NMR CUA HQP CHAT 2 (3-CQA)
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Hinh PL-16. Phd HMBC cuaa hop chit 2 (3-CQA)



Phu luc 16. PHO NMR CUA HQOP CHAT 3 (Acid caffeic)
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Hinh PL-17. Phd 'H-NMR (CD;0D; 500 MHz) cua hop chét 3 (acid caffeic)
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Hinh PL-18. Phj 3C-NMR (CDsOD, 125 MHz) cta hop chit 3 (acid caffeic)
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PHO NMR CUA HQP CHAT 3 (Acid caffeic)
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Hinh PL-20. Phd HSQC cua hop chat 3 (acid caffeic)
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PHO NMR CUA HQP CHAT 3 (Acid caffeic)
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Hinh PL-22. Ph HMBC cuaa hop chit 3 (acid caffeic)
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Phu luc 17. PHO NMR CUA HQP CH
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Hinh PL-23. Phd H-NMR (CD30D; 500 MHz) cua hop chét 4 (5-CQA=acid chlorogenic)
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PHO NMR CUA HOP CHAT 4 (5-CQA=acid chlorogenic)
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Hinh PL-26. Phd HSQC cua hop chat 4 (5-CQA=acid chlorogenic)
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PHO NMR CUA HQP CHAT 4 (5-CQA = acid chlorogenic)
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Hinh PL-28. Phé HMBC cuaa hop chit 4 (5-CQA=acid chlorogenic)
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Phy luc 18. PHO NMR CUA HOP CHAT 5 (4-CQA)

18’
4N
8£8”
£68°
#98°
Z88°
€26 "
Pre”
£86°
686"
010"
LTO"
L6F "
005"
€057
90% "
918"
¥86 "
000"
600"
9z0"
880"
8r9-°
pS9°
799"
0L9”
068"
€06 "
19¢”
62"
LSL”
ELL”
886°
66"
G00°
800°
£r0”
9r0 "
6LF"
118"

11e”

T09°

RNV TEIONW N Ne==

@ o O WWWWW = s T MMM NO

T |

Hinh PL-29. Ph6 'H-NMR (DMSO-ds; 500 MHz) caa hop chat 5 (4-CQA)
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PHO NMR CUA HQP CHAT 4 (4-CQA)
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Ph6 HSQC cua hop chit 5 (4-CQA)
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PHO NMR CUA HQP CHAT 4 (4-CQA)
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Hinh PL-34. Phé HMBC cuia hop chét 5 (4-CQA)
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AT 6 (1,3-diCQA = cynarin)
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Phu luc 19. PHO NMR CUA HQP CH
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Hinh PL-35. Phé *H-NMR (CDs0D; 500 MHz) cia hop ch
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PHO NMR CUA HQP CHAT 6 (1,3-diCQA = cynarin)
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Hinh PL-38. Pho HSQC cua hop chat 6 (1,3-diCQA=cynarin)
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PHO NMR CUA HQP CHAT 6 (1,3-diCQA = cynarin)
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Hinh PL-40. Ph HMBC cua hop chét 6 (1,3-diCQA=cynarin)



AT 7 (Acid 3-feruloylquinic)
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Phu luc 20. PHO NMR CUA HQP CH
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Hinh PL-42. Ph6 3C-NMR (DMSO-ds, 125 MHz) cua hop chét 7 (acid 3-feruloylquinic)

L



PL.38

PHO NMR CUA HQOP CHAT 7 (Acid 3-feruloylquinic)
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Hinh PL-44. Phé HSQC cua hop chat 7 (acid 3-feruloylquinic)
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PHO NMR CUA HQP CHAT 7 (Acid 3-feruloylquinic)
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Hinh PL-45. Pho COSY cua hop chét 7 (acid 3-feruloylquinic)
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Hinh PL-46. Pho HMBC cua hop chét 7 (acid 3-feruloylquinic)
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Phu luc 21. PHO NMR CUA HQP CH

|

I

ppm

=120"¢

ww

—
(o]
—
(o]

—
o~
ol
|

]

¢90
8E0
£eo

|

860" 1
=101

/€00 T
=101
—000°1

\620°'T

Hinh PL-47. Ph6 'H-NMR (CD;0D; 500 MHz) cua hop chét 8 (scolymosid)
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PHO NMR CUA HQP CHAT 8 (Scolymosid)
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Hinh PL-50. Phd HSQC cua hop chat 8 (scolymosid)
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PL.42

PHO NMR CUA HQP CHAT 8 (Scolymosid)
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Phu luc 22. PHO NMR CUA HQP CH
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Hinh PL-53. Ph6 'H-NMR (DMSO-ds; 500 MHz) caa hop chat 9 (cynarosid)
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PHO NMR CUA HQP CHAT 9 (Cynarosid)
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Hinh PL-56. Phé HSQC cua hop chét 9 (cynarosid)
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PHO NMR CUA HQP CHAT 9 (Cynarosid)
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Hinh PL-58. Phd HMBC cua hop chét 9 (cynarosid)
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Phu luc 23. PHO NMR CUA HQOP CHAT 10 (3,4-diCQA)
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Hinh PL-60. Ph6 3C-NMR (CDs0D; 100 MHz) ciia hop chat 10 (3,4-diCQA)
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PHO NMR CUA HQP CHAT 10 (3,4-diCQA)
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Phu luc 24. PHO NMR CUA HQOP CHAT 11 (3,5-diCQA)
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Hinh PL-63. Phé *H-NMR (CDsOD; 400 MHz) caa hop chit 11 (3,5-diCQA)
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Hinh PL-64. Ph *C-NMR (CD;OD; 100 MHz) ctia hop chét 11 (3,5-diCQA)
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PHO NMR CUA HQP CHAT 10 (3,5-diCQA)
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PHO NMR CUA HQP CHAT 10 (3,5-diCQA)
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Phu luc 25. PHO NMR CUA HQP CH

AT 12 (1,5-diCQA)
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Hinh PL-70. Ph6 *C-NMR (DMSO-dg; 125 MHz) cuia hop chét 12 (1,5-diCQA)



PL.52

PHO NMR CUA HQP CHAT 12 (1,5-diCQA)
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Hinh PL-72. Phé HSQC cuia hop chét 12 (1,5-diCQA)
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PHO NMR CUA HQP CHAT 12 (1,5-diCQA)
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Hinh PL-74. Ph HMBC cua hop chit 12 (1,5-diCQA)
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Hinh PL-75. Ph6 'H-NMR (DMSO-ds; 500 MHz) cua hop chat 13 (4,5-diCQA)
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Hinh PL-76. Phd 3C-NMR (DMSO-ds; 125 MHz) cuaa hop chét 13 (4,5-diCQA)
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PHO NMR CUA HQP CHAT 13 (4,5-diCQA)
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Hinh PL-78. Phé HSQC cua hop chét 13 (4,5-diCQA)
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PHO NMR CUA HQP CHAT 13 (1,5-diCQA)
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Hinh PL-80. Phd HMBC cua hop chit 13 (4,5-diCQA)
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Phu luc 27. PHO NMR CUA HQP CHAT 14 (acid succinic)
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Hinh PL-82. Ph6 3C-NMR (DMSO-ds; 125 MHz) cua hop chét 14 (acid succinic)
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PHO NMR CUA HQP CHAT 15 (4,5-diCQA)
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PHO NMR CUA HQP CHAT 15 (1,5-diCQA)
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Phu luc 29. PHO NMR CUA HQP CHAT 16 (cynaratriol)
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Hinh PL-89. Phd 'H-NMR_phé gian 1 (DMSO-ds; 500 MHz) cua hop chat 15 (cynaratriol)
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Hinh PL-90. Phd 'H-NMR_phd gi&n 2 (DMSO-ds; 500 MHz) cua hop chat 15 (cynaratriol)
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PHO NMR CUA HQP CHAT 16 (cynaratriol)
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Hinh PL-91. Ph6 *C-NMR (DMSO-ds; 125 MHz) ciia hop chét 15 (cynaratriol)
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Hinh PL-92. Ph DEPT cua hop chét 15 (cynaratriol)



PL.63

PHO NMR CUA HQP CHAT 16 (cynaratriol)
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Hinh PL-94. Pho COSY cua hop chat 16 (cynaratriol)
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PHO NMR CUA HQP CHAT 16 (cynaratriol)
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Hinh PL-96. Phd HMBC_phé gidn cua hop chit 16 (cynaratriol)
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Hinh PL-97. Ph6 *H-NMR (DMSO-ds; 500 MHz) cua hop chat 17 (luteolin)
) o) STou) e - = ™~ O~ 0 oy oy
- oy oY ™M -~ o L= e ] — N uw O OV~ Oy = WO QQ o~ =T~
— — oM @ N O = oy wy W N MO O MO Y
: >SS magn ZRSNRLLIRSR
B RPN HeGe et cEmesEasSasS
= SR 29 DTS 228w i i o
% 38884 2% 8444 s5sS88 caasaazaas
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh PL-98. Ph6 3C-NMR (DMSO-ds; 125 MHz) ciia hop chét 17 (luteolin)
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PHO NMR CUA HQOP CHAT 17 (luteolin)
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Hinh PL-100. Phé HSQC cua hop chit 17 (luteolin)
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PHO NMR CUA HQOP CHAT 17 (luteolin)

Jl’ll Jk

wdd

Ppm
0,
1_
24
R4 _—
3_
+ —
47
57
6 3 S
ot —
7] ,..» —
& e ——
8
5,
104
11
12 4
13 + —_—
T T T | T T T T T T T T T T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
Hinh PL-101. Ph6 COSY cua hop chat 17 (luteolin)
et - £ -0 - 4 S
< g @gg
. =, 7 T g, - ;
o s . ® —
O
T T T T T T T T T T T T T T T T
[ - [ = [ [ [ - = = ]
[t o« ~ o0 (5, L3 w [\N] L o o o« ~ o w o o
o o o o o o o o o o (=] o o o o (=] =]

Hinh PL-102. Phé HMBC cua hop chit 17 (luteolin)
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Phu luc 31. PHO NMR CUA HQP CHAT 18 (aldehyd protocatechuic)
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Hinh PL-103. Ph6 *H-NMR (DMSO-ds; 500 MHz) cua hop chét 18 (aldehyd protocatechuic)
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Hinh PL-104. Ph6 *C-NMR (DMSO-ds; 125 MHz) ciia hop chat 18 (aldehyd protocatechuic)
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PHO NMR CUA HQP CHAT 18 (aldehyd protocatechuic)
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Hinh PL-105. Pho DEPT cua hop chat 18 (aldehyd protocatechuic)
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Hinh PL-106. Pho HSQC cuia hop chét 18 (aldehyd protocatechuic)
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Phu luc 32. PHO NMR CUA HQOP CHAT 19 (acid protocatechuic)
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Hinh PL-107. Phé 'H-NMR (DMSO-ds; 500 MHz) caa hop chét 19 (acid protocatechuic)
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Hinh PL-108. Ph6 *C-NMR (DMSO-ds; 125 MHz) ciia hop chat 19 (acid protocatechuic)
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PHO NMR CUA HQOP CHAT 19 (acid protocatechuic)
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Hinh PL-109. Ph DEPT cua hop chét 19 (acid protocatechuic)
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Hinh PL-110. Phé HSQC cua hop chit 19 (acid protocatechuic)
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Phu luc 33. PHO NMR CUA HQP CHAT 20 (4-p-hydroxy benzaldehyd)
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Hinh PL-111. Ph6 *H-NMR (DMSO-ds; 500 MHz) cua hop chét 20 (4-p-hydroxy benzaldehyd)
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Hinh PL-112. Ph6 C-NMR (DMSO-ds; 125 MHz) ctia hop chit 20 (4-p-hydroxy benzaldehyd)
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Phu luc 34. DU THAO CHUYEN LUAN LA ACTISO
ACTISO (L&)

Folium Cynarae scolymi

L& phoi hoic siy kho cua cay Actisd (Cynara scolymus L.) ho Clc (Asteraceae).

Mb ta

L4 nhan nheo, dai khoang 1 - 1,2 m, rong khoang 0,5 m hay dugc chia nho. Ph1én 14 xé thuy sau hinh
16ng chim, mep thuy khia rang cua to, dinh rang cua thuong co gai rat nho, mém. Mit trén 14 mau nau
hodc lyc, mat dudi mau xam trang, 10i nhiéu va nhimg ranh doc rat nho, song song. La co nhiéu 1ong
trang von vao nhau. Vi hoi man va hoi dang.

Vi phiu

Gan la; Mat trén 18m hinh chix V, mat dudi 16i ¢ nhiéu chd udn lugn. Biéu bi trén va biéu bi dudi ciu
tao boi nhiéu té bao hinh trang hoac gan tron xép lién tuc déu dan, duoc pha bai 1 16p cutin mong. Té
bao biéu bi mang nhiéu 16ng che chd da bao mét day, thuong c6 4-5 té bao, nhiéu 16ng dai uén luon,
dan xen nhau; rai rac c6 cac 16ng tiét don bao dau tron. Sat I6p biéu bi 1a mé day géc, gom 2-3 Ip té
bao. M6 mém la nhiing té bao hinh tron, thanh moéng, kich thude khong déu nhau. C6 3-5 b6 libe-gb roi
nhau, hinh trimg thudn dai, b6 & gitra 16n nhat, cac bo hai bén nho dan, gé trén - libe dudi va c6 mo day
bao quanh.

Phién |&: Biéu bi trén va biéu bi dugi gom 1 16p té bao hinh chir nhat dai, 16n hon té bao & phan gan |4,
mang nhiéu 16ng che chd da bao va léng tiét twong tu nhu & phan gan 1a. Mé mém giau gom 2 hang té
bao hinh chit nhat to thudn dai, xép sit nhau va thang géc vai biéu bi trén, ké dén 1a mé mém khuyét.

Bot

Ménh biéu bi phién 1a gdm nhiing té bao hinh nhiéu canh, mang 16 khi va 1ong che ché dai. Manh biéu
bi gan 14 gdm té bao hinh chit nhat, thAnh mong. Soi riéng 1¢ hay tap trung thanh timg bo. Long tiét don
bao, dau tron. Manh mach xoan, mach mang, mach vong va mach vach. Manh mo mém. Nhiéu khoi
nhya mau néu, kich thudc to nho khong nhét dinh.

Pinh tinh
A. Céan 0,2 g bot 14, cho vao binh nén, thém 10 ml ethanol 96 % (TT), dun cach thuy trong 5 phat, loc
(dung dich A).

Lay 5 ml dung dich A, boc hoi trén cach thuy cho hét ethanol. Hoa cin con lai trong 1 ml dung dich
acid hydrocloric 1 N (TT) va 4 ml nuéc cat, loc. Thém vao dich loc 1 ml dung dich natri nitrit 10 %
(TT), dé lanh ¢ 10 °C trong 20 phdt. Thém 4 ml dung dich natri hydroxyd 10 % (TT), xuat hi¢n mau
hong canh sen bén viing.

B. Phuong phap sic ky 16p mong (Phu lyc 5.4).

Ban mong: Silica gel 60F2s4

Dung mdi khai trién: Ethyl acetat - nwréc - acid formic (8 : 0,5 : 0,5).

Dung dich thu: Dung dich A

Dung dich doi chiéu: Dung dich acid chlorogenic va cynarosid trong methanol (0,01 mg/ml)

Cach tién hanh: Cham 1én ban méng 15 ul dung dich thtr, 10 pl dung dich déi chiéu. Sau khi trién khai
xong, lay ban mong ra dé khd & nhiét do phong. Phun dung dich FeCls 5 % (TT). Trén sac ky db cia
dung dich thir phai c6 1 vét mau xanh den (cynarosid); 1 vét mau xanh réu (acid chlorogenic) cé cling
tri so Re v6i vét ciia cynarosid va acid chlorogenic trén sic ky d6 cua dung dich ddi chiéu.

Po am

Khoéng quéa 12 % (Phu luc 9.6).

Tro toan phan

Khéng qué 15 % (Phu luc 9.8).
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Tap chét

Khong duoc qua 0,5 % (Phu luc 12.11)

Pinh lugng

Phuong phép sic ky long (Phu luc 5.3)

Pha dong: Acetonitril - acid formic 0,1% (TT)

Dung dich chuan: Hoa tan acid chlorogenic chuan trong ethanol 50 % (TT) dé duoc dung dich chuan co
nong do chinh xac khoang 100 pg/ml.

Dung dich thez: Can chinh xac khoang 0,1 g bot dugc liéu (qua ray sé 355) vao binh nén 100 ml, thém
15 ml ethanol 50 % (TT), dun cach thay & 80 °C trong 20 pht, loc vao binh dinh mac 25 ml, trang binh
non vaéi 8 ml ethanol 50 % (TT), thém ethanol 50 % (TT) vira du dén vach, lic déu, loc qua mang loc
0,45 pm.

Piéu kién sdc ky:

Cot kich thudc (25 cm x 4,6 mm) duoc nhdi pha tinh C (5 pm) (Cot SunFire Cyg la phi hop)
Detector quang phé tir ngoai & budc séng 325 nm

Téc do dong: 1 ml/phut

Thé tich tiém: 10 pl

Cdch tién hanh: Tién hanh sic ky theo dung méi nhu sau:

Thai gian Acetonitril Acid formic 0,1%
(phut) (% tt/tt) (% tt/tt)
0-15 8-20 92-80
15-18 20-25 80-75
18-23 25-30 75-70
23-25 30 70
25-26 30-95 70-5
26-31 95 5
31-32 95-8 5-92
32-37 8 92

Tiém lan lugt dung dich chuan, dung dich thir. Ghi nhan sic ky do. Phép thir chi c6 gia tri khi do léch
chuan tuong ddi (RSD %) cua dién tich pic acid chlorogenic & 6 lan tiém l3p lai khong duoc 16n hon
2,0 %.

Tinh ham Iugng acid chlorogenic trong duoc liéu dwa vao dién tich pic trén sic ky do thu duoc tir dung
dich thir, dung dich chuan va ham lugng acid chlorogenic chuan.

Duoc liéu phai chira khong dudi X % acid chlorogenic (C1sH1s0o) tinh theo duoc liéu kho kiét.

Ché bién

L4 dugc thu hai vao nam thir nhat cua thoi ky sinh truéng hodc cudi mua hoa, dem phoi hoic siy kho &
50 - 60 °C. L& can dugc on dinh trudc roi méi bao ché thanh dang thuoc, ¢ thé dung hoi nudc sbi cd
&p suét cao dé xir Iy nhanh 4. Sau d6 phoi hoac say khé.

Bao quan
beé noi kho rdo, thoang mat, phong am maoc.

Tinh vi, quy kinh
Khé, luong. Vo cac kinh can, dom.
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Phu luc 35. DU THAO CHUYEN LUAN CAO KHO ACTISO

CAO KHO ACTISO

Extractum Folii Cynarae scolymi siccum

Cao kho Actisd duoc bao ché tir 14 cay Actisd (Cynara scolymus L.) ho Cuc (Asteraceae) theo phuong
phap thich hop, dé ché pham c6 ham luong cynarin 6n dinh.

Ché pham phai dap ung cac yéu cau trong chuyén luan “Cao thudc” (Phy lyc 1.1) va céc yéu cau sau
day:

Mo ta

Cao kho Actisd c6 thé chat bot vo dinh hinh, dé hit am, mau vang nau sang. Vi hoi min chat va hoi
dang.

Pinh tinh

A. Hoa tan 0,5 g ché pham trong khoang 20 ml ethanol 96 % (TT), siéu &m 15 phdt, loc, thu dugc dich
loc A.

L4y 1 ml dich loc A cho vao mot bng nghi¢m, thém 0,1 g bot magnesi (TT) va 2 ml acid hydrocloric
(TT), dé yén, xuat hién mau vang cam dén cam.

L4y 1 ml dich loc A cho vao éng nghiém, thém 0,5 ml dung dich acid hydrocloric 1 N (TT) va 0,5 ml
dung dich natri nitrit 10 % (TT). D¢ lanh ¢ 10 °C trong khoang 20 phat. Thém 2 ml dung dich natri
hydroxyd 10 % (TT), s& xuat hién mau hong bén virng.

B. Phuong phép séc ky 16p mong (Phu luc 5.4).

Ban mong: Silica gel Fosa.

Dung méi khai trién: Ethyl acetat - nuséc - acid formic (8 : 0,5 : 0,5)

Dung dich thiz: Can 50 mg cao ché pham, thém 5 ml ethanol 60 % (TT), siéu am, dé nguoi, loc.
Dung dich doi chiéu: Hoa tan cynarin va acid chlorogenic trong methanol (TT) (1 mg/ml).

Céch tién hanh: Cham riéng biét I&n ban mong 15 ul dung dich thir va 10 pl dung dich di chiéu. Trién
khai sic ky dén khi dung méi di dugc khoang 8 cm, Iy ban mong ra, dé kho ¢ nhiét do phong Phun
dung dich FeCls 5 % (TT) Trén sic ky do thu duoc cua dung dich thtr phéi co vét mau xanh réu co tri
s0 Rr twong duong véi vét cynarin va acid chlorgenic chuan trong sic ky d6 thu dwoc caa dung dich déi
chiéu.

Cin khong tan trong nwéc

Hoa tan 1,0 g ché pham trong 50 ml nuéc cat, loc, rira can bang nuwéc cat dén khi nudc rira khdng mau,
thu can va say khd & 100 dén 105 °C dén khéi luong khong dbi. Lugng can khong duoc qua 3,0 % tinh
theo ché pham khd kiét.

pH

Dung dich cao kho Actisd 1 % (kl/tt) trong nuwéc phai ¢6 pH tir 5,0 dén 6,0 (Phu luc 6.2).
M4t khéi hegng do lam kho

Khoéng qua 6 % (Phu luc 9.6).

Tro toan phan

Khoéng qua 30,0 % (Phu luc 9.8).
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Pinh lwgng

Phuong phép sic ky long (Phu luc 5.3)

Pha dong: Acetonitril - acid formic 0,1 % (TT)

Dung dich chudn: Hoa tan acid chlorogenic va cynarin chuan trong methanol (TT) dé duoc dung dich
chuan ¢ ndng do chinh xac khoang 50 pg/ml.

Dung dich thir: Can chinh xac khoang 20 mg cao ché pham cho vao éng ly tam eppendorf (1,5 ml), thém
1 ml methanol 40 % (TT), tron déu, siéu am 10 phit & nhiét do 40 °C, ly thm ¢ téc do 12.000 vong/phut
trong 2 phut, hat va chuyén dich chiét vao binh dinh mtc 5 ml. Phan cin con lai duogc chiét tiép lan 2
v6i 1 ml methanol 40% (TT) tuong tu nhu trén. Gop chung dich chiét cua 2 Ian chiét vao binh dinh mirc
5 ml va diéu chinh methanol 40 % (TT) vira dii dén vach, lic déu, loc qua mang loc 0,45 um.

Piéu kién sdc ky:

Cot kich thude (25 cm x 4,6 mm) dugc nhdi pha tinh C (5 pum) (Cot SunFire Cyg la phu hop)
Detector quang phé tir ngoai & budc séng 325 nm

Nhiét do cot: 25 °C

Téc d6 dong: 1 ml/phut

Thé tich tiém: 10 pl

Cach tién hanh:

Tién hanh sic ky theo dung méi nhu sau:

Thai gian Acetonitril Acid formic 0,1%
(phut) (% tt/tt) (% tt/tt)
0-20 8-15 92-85
20-21 15 85
21-30 15-30 85-70
30-35 30 70
35-36 30-95 70-5
36 -39 95 5
39-40 95-8 5-92

40 - 45 8 92

Tiém lan luot dung dich chuan, dung dich thir. Ghi nhan sac ky do. Tiém lan luot dung dich chuan, dung
dich thir. Ghi nhan sic ky d6. Phép thir chi c6 gié tri khi d6 léch chuan tuong ddi (RSD %) cua dién tich
pic acid chlorogenic va cynarin ¢ 6 lan tiém lap lai khong duoc 16n hon 2,0 %.

Tinh ham luong cua acid chlorogenic va cynarin trong mau cao chiét duoc liéu dya vao dién tich pic
trén sac ky do thu duoc tir dung dich thir, dung dich chuan va ham lugng cua acid chlorogenic va cynarin
chuan.

Ham luong acid chlorogenic (C1sH1809) khong dugc nho hon X % va cynarin (CasH24012) khong dugc
nho hon Y % tinh theo ché pham kho kiét.

Bao quan

Trong bao bi kin, chéng am. Dé noi kho, mét.
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Phu luc 36. PHIEU KIEM NGHIEM CPC CYNARIN

BO Y TE

Mi s6: DC/P-QA-03/F04

CONG HOA XA HQI CHU NGHIA VIET NAM

VIEN KIEM NGHIEM THUOC
TP. HO CHI MINH

PHIEU PHAN TiCH

Mau phén tich:

Pon vj san xuét;

S lo:

S6 dang ky phan tich:
Don vi g&i miu:

Noi liy méu:

Ngudi giao mau:

S6 lugng miu:

Ngudi nhin mau:
Ngay giao nhin miu:

Yéu ciu phan tich:

Cynarin
B¢ mon Dugc liéu
NC

Nguyén Thj Duyén Anh
Bo moén Duge liéu
Nguyén Thj Duyén Anh
12 1o

Déc ldp - Tw do — Hanh phic

Khoa Thiét 1ap Chét chudn va Chét déi chiéu+ VLBL

27.7.2015
Dinh lugng thanh phdm

Tiéu chudn hoic tai li¢u 4p dung: TCCS
Tinh trang mau khi nhin: Méu dyung trong lo nau, bdo quan 2°C — 8°C

Chi tiéu Mikc chit lwgng Két qua

Tinh chat Bot tring Dat
Dinh lwgng
Khoa TLCC-CPC Ham lugng C25H24012 94,20 %

TREN CHE PHAM

NGUYEN TRANG
Khoa VLBL 94,33 %
KET LUAN

Ngay 28 thang 07 nim 2015

Phu triach Khoa

7

o Vs Ché Gha Ciic

Kiém nghiém vién
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Phu luc 37. PHO IR, MS, DSC CUA CPC CYNARIN

Phé IR
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Phén tich nhiét vi sai DSC

rexo
Step -2.6480 % MAU, 23.07.2015 16:42:43
-63.3671e-03 mg Sample Weight
: = 1 MAU, 2.3930 mg
il
05
mg
60 80 100 120 140 160 180 20
—
0 2 4 6 8 10 12 14
DSC Purity
Purity  97.567 +/- 0.105 mol%
T Fusion 233.50 °C
10
mw
MA 2075 16:42:
ki vl 200 220 240 260 280 300 320 340 360 380 °c
Tt w0 s w0 W b o JRE W W % e g
+—t—t 4 }
0 2 4 B 8 10 12 14 16 18 20 2 2 2% 28 30 2 34 min
STAR® SW 11.00

Lab: METTLER
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Phu luc 38. COA (CERTIFICATE OF ANALYSIS) CUA CHUAN SO CAP CYNARIN

Phytolah GmbH & Co, KG
Dutendorfer Str. 5-7
91487 Vestanbargsgrauth
Garmany

Contaect:

phyproof® Reference Substances

Round Rock, Texas 73665 Tel:  +48(0)9183/88-398
Us A Fax: +48(0)3163/88-456
raf-subetancoe@phytolab.da

Dt 18.10.13

Cust.Mo: 91730

_ Certificate of analysis
Report-No.: 18066804- 28002
Batch: 2779
Article: 88174 Cynarin
Cuantity: 1% 10 my
Test Unit Limit Testresult
Appearance, S0P 100005 powder Confarm
Color, SOP 100006 whita-baige Conform
Solubility, S0P 105001: Confarm
Methand goluble Canform
Hot water aoluble Condarm
|dentification (HPLC-MS/MS), SOP 204120 Canform Confarm
|dentification (U spectrum from HPLC-DAD Caonform Conform
analysis) according to specification, SOF 204311
Identification {IR-spectroscopy, Ph. Eur. B.0, Conform Conform
2. 2. 241 U5P 36 <197 =), SOP 206000
Idemtification (1H-NMB-spactroscapy), {sub- Conform Conform
contracted), SOP 206010
Identification {13C-NMR-spectroscopyl, (sub- Conform Conform
contracted), SOP 206020
Purity test (TLC), SOP 211034 Conform Conform
Water contant, {coulometric titration),
according to Ph.Eur.8.0, 2.5.32, {double analysis)
SOP 204231:
gan volug % a6

Page 1 of 2
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/ﬂ
4. the nature network®

F /i

[Piyotah

Certificate of analysis

Report-No.: 16056804- 99002

Bateh: 27719

Article: aa179 Cynarin

Test Unit Limit Testrasult
Peakpurity, (HFLC), SOF 401367 Conform Conform
Cynarin, (HPLC), method 3, (% AU), SOP 401526 % 99.36

Residual solvents, (headspace-GC), SOP 806786:
Rasidual solvants % < 005

inarganic impurities, (ICP-MS), for reference
substiances, S0P 8171701

Sodium 5 < 01
Potazeiurn h < 11
Mapnasium £ =
Caloiwm H =
Alurninioen % =
Phigs phitrug % =
Sulfur %% <= 0
i Content*®, SOP B9CO00 % 96 :
Agsesamant!

The above mantionad referenca substance maets the specification.

*The absaolute content is calculated considaring the chromeatoagraphic purity, and if availabla, tha
contant of water, rasidual solvents and Inorganic Impurities according to the following formula:
Content = {100% - water content (%) - residual solvents (%) - Inorganic impurlties (%)) x
chromatographic purity (%) 7 100,

The chromatographic purity is checked regularhy: the last analysis has been performed in April 20012,
The reference substance cannot be documented with an expiry date. The pack is closed an is re-
commeandad to be stored as indicated. The unopened product is quaranteed te fulfill the speci-

fications of this analytical report for a period of 60 months, Once opaned we can no longer
guararites the stability of the material,

Vestenbergsgrouth, 18.10.13

D, :2\1 Zollnar

Page 2 of 2
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Phu luc 39. KET QUA XU LY THONG KE THIET LAP CPC CYNARIN

Két qua xir ly thong ké thiét 1ap CPC

Bang PL-5. Két qua dinh lwgng cynarin tai hai phong thi nghiém

S6 thir tu PTN 1 PTN 2
1 93,66 94,26
2 94,45 94,37
3 94,69 94,72
4 94,18 94,13
5 94,14 94,07
6 94,08 94,44
Trung binh 94,20 94,33
Bang PL-6. Két qua danh gia lién phong thi nghiém theo ANOVA
Nguén sai s6 Tong binh phwong Bac tw do Bti:;ngh;gﬁg Ftn Frc
Gitra cAc nhém 0,052008 1 0,052008 0,583784  4,964603
Trong tirmg nhém 0,890883 10 0,089088
Téng cong 0,942892 11

Nhan xét: Fin = 0,584 < Fic = 4,965
Két luan: Két qua trung binh caa 2 phong thi nghiém khac nhau khéng cé nghia

Bang PL-7. Két qua tinh gia tri 4n dinh ham hrgng cyanrin

X*o X*1 X*2 X*3 X*4

o0=15xs* - 0,334 0,362 0,359 0,358
X* -0 - 93,89 93,90 93,90 93,90
X*+ 6 - 94,55 94,62 94,62 94,62
Trung binh 94.27 94,26 94,26 94,26 94,26
bo léch s 0,293 0,213 0,211 0,211 0,210
X* méi 94,22 94,26 94,26 94,26 94,26
S* moi 0,222 0,242 0,240 0,239 0,239

Ham luong: 94,26 %

Do léch s: 0,210

Do khong dam bao do p: 0,086.

Két qua chung: Ham lugng cynarin I 94,26 % tinh trén ché pham nguyén trang, d6 khong
dam bao do = 0,086; do lach = 0,210 (n = 12).
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Phu luc 40. PHIEU KIEM NGHIEM CPC CYNAROSID

Phiéu kiém nghiém CPC cynarosid

Mi sé: DC/P-QA-03/F02

" Knt:?vgfmmmc CONG HOA XA HQI CHU NGHIA VIET NA! W, g
VI ! Ji = % % S ~ /’2‘
P TP. HO CHi MINH Péoc Lap - Tu Do - Hanh Phic ASS——~% (9
200 C6 Bic— Q.1 - TRHCM S
& 38368453 — Fax: 38367900 AN

VILAS 108

PHIEU KIEM NGHIEM

S6 : 0263/VKN-NB2016

Mau phan tich : Cynarosid RS

Don vi sin Xuét : Trung tdm Sapharsen PHYD

So 16 :NC

S6 ding ky phan tich  : 35NB0263

Don vi g&i méiu : Trung tdm Sapharsen PHYD

Nguoi giao miu : Ha Di¢u Ly

Ngudi nhan méu : Huynh Thi Ngoc Dung, Lé Trin Thai Duong
Ngdy giao nhan mau  :22/07/2016

Yéu cau phén tich : Dinh lugng thanh phém

Tiéu chuan hogc tai liéu ap dung: TCCS
Tinh trang mau khi nhin: Mau dung trong lo nau han kin, bio quéan 2°C — 8°C

- Két qua Khoa KN My Phim

Chi tiéu Phuong phap thir Két qua
Tinh chét Cam quan Bot mau vang nhat
Dinh lugng HPLC

92,09 %; 91,73 %; 91,29 %;
91,38 %; 91,27 %; 91,42 %

trén ché phdm nguyén trang

Cynarosid

- Két quia Khoa TLCC & CPC

Chi tiéu Phwong phép thir Két qua
Tinh chét Cam quan B6t mau vang nhat
Dinh lugng ’ HPLC

91,89 %; 91,66 %; 91,57 %;
91,91 %; 91,23 %; 91,32 %

trén ché phim nguyén trang

Cynarosid

Ngaycbthiang 0% nim 2016
Vién Tru'('i’ng’é
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Phu luc 41. PHO IR, MS VA DSC CUA CYNAROSID

Phiéu kiém nghiém CPC cynarosid
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e
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Phan tich nhiét vi sai DSC

Aexo

CR, 26.07.2016 10:21:21
Sample Weight
CR, 2.6520 mg

Step -41.6064e-03 %
-1.1034e-03 mg

e B B o e B e L L L L IR L P LR UL L UL LU U

0.0 0.5

1.0

135 2.0

2.5

3.0

3i5

4.0 4.5 5.0

55 6.0

6.5 min

Lab: METTLER

STAR® SW 11.00
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Phu luc 42. COA (CERTIFICATE OF ANALYSIS) CUA CHUAN SO CAP

CYNAROSID
A‘7"l the nature network®
(4
‘ PhytoLab }—
PhytoLab GmbH & Co. KG
Dutendorfer Str. 5-7
Phyistab Gebid A Ca. NG Dawadsrie Sr. 57 #1480 Vet egeges 91487 Vestenbergsgreuth
an
Cerilliant Corporation Contact:
811 Paloma Drive, Suite A phyprool® Reterence Substances
Round Rock, Texas 78685 Tel: +49(0)9163/88-395
USA Fax: +49(0)9163/E8-456
rel-sebstancesPrhytoln ce
Date: 5.05.15
Cusi.No: 91790
Certificate of analysis
Report-No.: 18948311 - 99 002
Batch: 7842
Anticle: Ba724 Luteolin 7-ghucoside
Quantity: 1x20mg
Test Unit Limit Testresult
Appearance, SOP 100005 powder Conform
Color, SOP 100008 yellow Conform
Solubidity, SOP 105001: Conform
Meranal ol Ceatorm
Ethanal 96 % solule Contorm
Identification (HPLC-HRMS), SOP 204125 Conform Conform
Identification (UV spectrum from HPLC-DAD Condorm Conform
analysis) according 1o specification, SOP 204311
Identification IR-s1ped , Ph.Eur. 8.0, Conform Conform
2.224)USP §7 < Qbmym
Identitication (1H-NMR-speciroscopy), Conform Conlform
(outsourced), SOP 206010
Identitication (13C-NMR scopy). Conform Conlorm
(outsourced). SOP 206020 > 0P
Purity test {TLC), SOP 211238 Conform Conform
Water content, (micro determination, coulometric
tiiration), Ph.Ewr. 8.0, 2.5.32, SOP 304291:
Mean vaka % 29

Page 1 of 2
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4‘73[ the nature network®

Certificate of analysis

Report-No.: 18948311 - 99 002

Balch: 7842

Articla: §9724 Lutealin 7-ghucoside

Test Unit Limit Testresult
Lutelin 7-ghucoside, (HPLC), method 2, (AU %), % >= 90.00 2333
SoP 400@1" ot o

Peakpurity, (HPLC), SOP 401367 Conform Conform
Residual solvents, (headspace-GC), SOP B05765:

Rasidual sobens % <0.05
inorganic impurities, (ICP-MS), lor reference

substances, SOP 811701:

Sodium “o <01
Potassium % <01
Magrasium % <01
Calcum L 4 <01
Adaminum % <01
Phosghons % <01
Sullw % <0.2
Content’, SOP 830000 % %
Assessment:

The above mentioned reference substance meets the specilication.

“The absolute content is calculated ing the chromaltographic purity, and ¥ available, the

content of water, residual solvents and inorganic impurities according 1o the Toliowing formuta:
Content = (100% - water content (%) - residual solvents (%) - incrganic impurities (%)) x
chromatographic purity (%) / 100.

The chromatographic purily is checked regularly: the kast analysis has been performed in March 2015.
The reference substance cannot be documented with an expiry date. The pack is dosed an is re-

commendad to be stored as indicated. The product is guaranteed to fulfill the sped-
fications of this anal report for a pediod of 48 manths. Once opened we can no longer
guarantes the stability of the matesial.

Vestenbergsgreuth, 5.05.15

Tamara Ackermann

This is a compuer pring and valid withou! signature. A signod cenificate of analysis can ba takan on noguast

Page 2 of 2
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Phu luc 43. KET QUA XU LY THONG KE THIET LAP CPC CYNAROSID
Két qua gia tri an dinh z-score caa cynarosid

Bang PL-8. Két qua dinh lwong cynarosid tai hai phong thi nghiém

S6 thir tu PTN 1 PTN 2
1 91,89 92,09
2 91,66 91,73
3 91,57 91,29
4 91,91 91,38
5 91,23 91,27
6 91,32 91,42
Trung binh 91,60 91,36
Bang PL-9. Két qua danh gia lién phong thi nghiém theo ANOVA
Ngudn sai s6 Téng binh phwong Béc tw do Bs:llljlnght:;’g:]lg Fin Frc
Gitra cAc nhom 0,163333 1 0,163333 2,606383  4,964603
Trong ting nhom 0,626667 10 0,062667
Tong cong 0,79 11

Nhan xét: Fin = 2,606 < Fic = 4,964

Két luan: Két qua trung binh caa 2 phong thi nghiém khéac nhau khéng cé nghia.

> Xdc dinh gia tri cong bé trén phiéu kiém nghiém
Bang PL-10. Két qua tinh gi4 tri 4n dinh ham lweng cynarosid

X*o X*1 X*2

6=15xs* - 0,40 0,41
X*-0 - 91,13 91,13
X*+6 - 91,93 91,93
Trung binh 91,56 91,53 91,53
Do léch s 0,29 0,24 0,24
X* méi 91,495 91,53 91,53
s* méi 0,220 0,270 0,270

Nhan xét: Sau 2 lan thay d6i, s* = 0,270 khong d6i, x* = 91,53% dugc chon.
Tir két qua tinh theo z-score, tat ca gia tri déu co |z|< 2.
- Ham luong: 91,53% (trén nguyén trang).
Do léch s: 0,24.
- Do khong dam bao do p: 0,097.
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Phu luc 44. PHIEU KIEM NGHIEM CPC ACID CHLOROGENIC

Phiéu kiém nghiém CPC acid chlorogenic

Mi sb: DC/P-QA-03/F02

ity o CONG HOA XA HOI CHU NGHIA VIET NA Oy

VIEN KI = % A S,
TP. HO CHI MINH Doc Lip - Ty Do - Hanh Phiic =%
200 C6 Biic— Q.1 - TRHCM =

® 38368453 — Fax: 38367900

VILAS 108

PHIEU KIEM NGHIEM

S6 : 0262/VKN-NB2016

Mau phén tich : Acid Chlorogenic RS

Don vi san xuat : Trung tdm Sapharsen PHYD

S6 16 :NC

S6 dang ky phan tich  : 35NB0262

Don vi g&i mau : Trung tdm Sapharsen PHYD

Ngudi giao miu :HaDi¢u Ly

Ngudi nhian mau : Huynh Thi Ngoc Dung, Ngé Thuy An
Ngay giao nhan mau  :22/07/2016

Yéu cau phan tich : Dinh lwgng thanh phim

Tiéu chuan hofic tai li¢u 4p dung: TCCS
Tinh trang mau khi nhan: Mau dung trong lo nau han kin, bao quan 2°C — 8°C

- Két qua Khoa KN My Phim

Chi tiéu Phwong phap thir i Két qua
Tinh chat Cam quan Bot mau trang nga
Dinh tinh
Dinh lugng HPLC
Acid Chlorogenic 92,44 %; 92,10 %; 92,22 %,
92,20 %; 92,30 %; 92,86 %
trén ché phdm nguyén trang

- Két qua Khoa TLCC & CPC

Chi tiéu Phwong phip thir __ Kétqua
Tinh chat Cam quan Bot mau trdng nga
Dinh lugng HPLC
Acid Chlorogenic 92,55 %; 92,68 %; 92,81 %);

92,19 %; 92,24 %; 92,42 %
trén ché phdm nguyén trang

Ngay-25thing 0t nam 2016
Vién Trlrérng'é
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Phu luc 45. PHO IR, MS, DSC CUA ACID CHLOROGENIC
Phiéu kiém nghiém CPC acid chlorogenic
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Phén tich nhiét vi sai DSC

Aexo

Acid Chlorogenicl, 26.07.2016 09:29:53
Sample Weight
cid Chlorogenic1, 1.5840 mg Step -0.2189 %

0.02
-3.4666e-03 mg

mg

Lab: M
ab: METTLER STAR® SW 11.00
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Phu luc 46. COA (CERTIFICATE OF ANALYSIS) CUA CHUAN SO CAP

ACID CHLOROGENIC
A;l the nature network
(4

Phytolab GmbH & Co. K6
Dutendorfer Strade 5-7
D-91487 Vestenberasgreuth
Phone +49 9163 83-327
Fax +49 9163 88-456

PlyoBbGmbH & Co.KG DuendomarStr. 57 91487 Vesenbergsgeuth

E-Mail: michoel.schwarzaphytolah.de

Analytical Report

Article: 89175 CHLOROGENIC ACID

Batch No.: 857

Report-No. : 657235.9

Sample quontity:

Test Unit Limits Test Result
Appearance, SOP 100005 cryst.powder/needles Conform
Color, SOP 100006 white Conform
Solubility, SOP 105001: Conform
Acetone freely soluble Conform
Ethanol 9 % freely soluble Conform
Boiling water freely soluble Conform
Identification (UV-spectroscopy, Ph.Eur. 5.0, Conform

2.2.25) according to specification, SOP 204311

Identification (IR-spectroscopy, Ph. Eur. 5.0, Conform
2.2.24) according to specification, SOP 206000

Purity test and identification (TLC), SOP 300002 Conform
Water content, (coulometric titration),

according to Ph.Eur.5.0, 2.5.32, (double
(analysis), SOP 304291:

Mean value i 2.4
Chlorogenic acid, (HPLC), method 1 (330 nm, T AU), % >= 95.00 93.54
SOP 400127

Peakpurity, (HPLC), SOP 400260 Conform

Page 1of 2
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@'I the nature network

Analytical Report

Article: 89175 CHLOROGENIC ACID

Batch Mo.: 857

Report-No. : 657235.9

Sample quantity:

Test Unit Limits Test Result

Residual solvents, (heodspoce-GC), SOP 805765:
Residual solvents b4 < 0.05

inoroanic impurities, (ICP-MS), for reference
substances, SOP 811701:

Sodium 1 <0.10
Potassium 1 <0.10
Magnes um 1 <0.10
Calcium 1 < 0.10
Aluminium 1 < 0.10
Phosphorus 1 <0.10
Sulfur 1 <0.10

{ Content*, SOP 1 %
Assessment:

The acbove mentioned reference substance meets the specification.

If mentioned in this analytical report, the content of water, residual solvents and inorganic impurities hod been
determined at the time of monufocturing. The chromatographic purity is checked regularly: the last analysis has
been performed in September 2012,

*The absolute content is calculated considering the chromatographic purity, ond if available, the content of water,
residual solvents and inorganic impurities according to the following formula:
Content = (100%-water content(I)-residual solvents(%)-inorganic impurities(%)) x chromatographic purity(%) / 100

The reference substance cannot be documented with an expiry date. The pack is closed ond is recommended to be
stored as indicated. The unopened product is guaranteed to fulfill the specifications of this analytical report
for a period of 60 months, Once opened we can no longer guarantee the stability of the material.

Vestenbergsgreuth, 30.07.12

Dr. Michcel Sctwarz

Page 2 of 2
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Phu luc 47. KET QUA XU LY THONG KE THIET LAP CHUAN POI CHIEU
ACID CHLOROGENIC

Két qua gia tri an dinh z-score ciia acid chlorogenic

a. Pdnh gid chdt chudn lién phong thi nghiém
Bang PL-11. Két qua dinh lwong acid chlorogenic tai hai phong thi nghiém

S6 thir tyr PTN 1 PTN 2
1 92,55 92,44

2 92,68 92,10

3 92,81 92,22

4 92,19 92,20

5 92,24 92,30

6 92,42 92,86
Trung binh 92,48 92,35

Bang PL-12. Két qua danh gia lién phong thi nghiém theo ANOVA

Binh phwong

Ngudn sai s6 Téng binh phwong Béc tw do trung binh Fin Frc
Gitra cAc nhém 0,049408 1 0,049408 0,735663  4,964603
Trong tung nhém 0,671617 10 0,067162
Téng cong 0,721025 11

Nhan xét: Fin = 0,736 < Fic = 4,965
Vay, két qua trung binh cua 2 phong thi nghiém khac nhau khéng c6 nghia

b. Xdc dinh gid tri cong bé trén phiéu kiém nghiém

Bang PL-13. Két qua tinh gi tri 4n dinh ham lweng acid chlorogenic

X*0 X*1 X*2 X*3

o=15xs* - 0,37 0,367 0,367
X*-0 - 92,03 92,03 92,03
X*+ 0 - 92,76 92,76 92,76
Trung binh 92,42 92,39 92,39 92,39
bo léch s 0,26 0,22 0,22 0,22
X* méi 92,36 92,39 92,39 92,39
S* Méi 0,22 0,24 0,245 0,245

Nhan xét: sau 3 lan thay di, s* = 0,245 khong ddi, x* = 92,39% duoc chon.
- Ham luong: 92,39% (trén nguyén trang).
- Doléchs: 0,22
- Do khong dam bao do p: 0,088.
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Phu luc 48. XAY DUNG QUY TRINH PINH LUQNG 3 POLYPHENOL
Quy trinh dinh lweng dong thoi 3 polyphenol (AC, CR, SCO) trong la kho Actisd

+ Cach tién hanh:

A. Chudn bi mdu:
Dung dich chudn: Hoa tan cac chuan acid chlorogenic, cynarosid va scolymosid trong ethanol 50 %
(TT) dé dwoc 3 dung dich chuan géc cé nong d6 chinh xac khoang 1,0 mg/ml. Tir céc dung dich nay,
pha day hdn hop chuan cé néng do 1, 10, 20, 50, 100, 200 pg/ml.
Dung dich thez: Can chinh xac khoang 0,1 g bot dugc liéu (qua ray sé 355) vao binh nén 100 ml, thém
15 ml ethanol 50 % (TT), dun cach thuy ¢ 80 °C trong 20 phut, loc vao binh dinh mac 25 ml, trang binh
non véi 8 ml ethanol 50 % (TT), thém ethanol 50 % (TT) vira du dén vach, lic déu, loc qua mang loc
0,45 pm.

B. Piéu kién sic ky:

Pha dgng: Acetonitril - acid formic 0,1 % (TT)  Chuong trinh dung méi: Tién hanh sic ky theo

Cot HPLC SunFire Cis (25 cm x 4,6 mm, 5 pm) ~ chuong trinh nhur sau
Thoi gian  Acetonitril Acid formic 0,1 %

Phét hién: 325 nm (acid chlorogenic) va 349 nm (phat) (% ttitt) (% t/tt)
(cynarosid va scolymosid) 0-15 8-20 92 - 80
A aa ga L , 15-18 20-25 80-75
Toc do dong: 1 ml/phat 18- 23 25 - 30 75-70

Thé tich tiém: 10 pl 23-25 30 70
25 - 26 30-95 70-5

26 - 31 95 5
31-32 95-8 5-92

32 - 37 8 92

Kiém tra tinh phu hop cuia hé thong: Tién hanh sic ky 6 lan dbi voi dung dich chuan va thir. Bo
léch chuan twong di (RSD %) cua dién tich pic va thoi gian Iuu cua 3 pic dinh lwong (acid chlorogenic,
scolymosid va cynarosid) khong I6n hon 2,0 %. Do phan giai giita 3 pic dinh lwong véi pic gan nhat
trén sic ky d6 dung dich thir khong dugc nho hon 1,5.

Tién hanh séic ky voi dung dich chuin da pha & trén. V& duong chudn biéu din sy lién quan giita
dién tich pic dinh luong (acid chlorogenic, scolymosid va cynarosid) va nong d6 céc dung dich tuong tng.

Tién hanh séc ky dung dich thtr. Xéc dinh cac pic dinh lwong trén sic ky do cia dung dich thi bang
cach so sanh thoi gian luu vai pic caa acid chlorogenic, scolymosid va cynarosid trén sic ky do cua
dung dich chuan. Thoi gian luu cta 3pic dinh lugng trong dung dich chuan va thir khéc nhau khong
duoc I6n hon 5 %.

C. Tinh két qud:

Tinh ham lugng acid chlorogenic, cynarosid va scolymosid trong dugc liéu dua vao dién tich pic
ctia cac hop chat nay trén sic ky do6 caa dung dich thir, dwong chuan da 1ap cua cac chuan twong ung
cua chiing. Ham luong cua 3 chat dinh lwong duoc tinh toan theo cong thirc sau day:

Trong do:
X : Ham lwong cua chat dinh lwong c6 trong mau the (%)
St: Dién tich dinh thu dwoc cia mau thir (uV x s)
=2 x —— x p x 100 & Hésé cia phiong trinh héi qui duong tuyén tinh cia chuan
a m(l —h k: D¢ pha lodng cua mau do (ml)
m: Khai leong mau thit (dwoc liéu) (mg)
h : DY am cua méu thi
p - B¢ tinh khiét cia chat chudn hoge CDC (%)
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KET QUA THAM PINH QUY TRIiNH PINH LUQNG 3 POLYPHENOL

A. Khao sat tinh twong thich hé théng
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Hinh PL-113. SKP khio sat tinh twong thich hé thong ciia mau thir (6 lan tiém)

Bang PL-14. Két qua khao sat dd lap lai caa 6 1an tiém mau thir

Component Summary For Area
Channel: W2996

Component Summary For Retention Time

Channel: W2996

Acid chlorogenic

SampleName | Inj | Channel | Vial | Acid chlorogenic | Scoly mosid Cy narosid SampleName | Inj | Channel | Vial i SCO(':;T‘;’SM C)’(f':if:)Sld
1 TTHT-Mau 1 1|wW2996 |1 2048146 174268 151227 1 TTHT-Mau 1 1 w2996 |1 15.852 23.898 25.054
2 TTHT-Mau 1 2| W29986 |1 2041812 174370 149154 P TTHT-Mau 1 2 w2996 |1 15.794 23871 25.028
3 TTHT-Mau 1 | 3| w2996 |1 2039329 174633 | 148855 3 e | alwisess T e~ | 2
4 |TTHTMau1 | 4/W2996 |1 2046584 12| 1514 4 |TTHT-Mau1 | 4|w2996 |1 15.728 23819| 24.968
5 TTHT-Mau 1 | 5| w2996 |1 2045527 174277 | 151247 5 aTne | 5lwzose 1 16720 2B13|  28.957
6 TTHT-Mau 1 | 7 W2996 |1 2086408 177252 153334 6 TTHT-Mau1 | 7 |W2996 |1 15.672 23.790 24.921
Sum 12307806 .40 | 1049912 37 | 905288 25 sum T 7 94.521 143.033 | 149.922
Count 6 6 | 6 Count 6 6 6
Mean 2051301.07 | 174985.40 | 150881.38 Mean 15.753 23.839 24.987
Std. Dev. 17500.7538 1155.1332 | 1655.6047 Std. Dev. 0.0629 0.0398 0.0486
% RSD 0.8532 0.6601 1.0973 ‘ % RSD 0.3992 0.1669 0.1946
Bang PL-15. Cac thong so sac ky ciaa 3 pic dinh lwgng
Peak Results
Purity1 Purity1 Area — .
Name RT by ty Y€ | o area| USP Tailing | Resolution |USP Plate Count
Angle | Threshold | (uV*sec)

1 | Acid chlorogenic | 15.754 0.163 0.325 | 2039329 | 86.31 | 1.072947e+000 5.235046e+004

2 | Scolymosid 23.841 0.534 0.943 | 174633 7.39 [ 1.043229e+000 | 3.433213e+001 2.293514e+005

3 | Cynarosid 24.993 0.685 1.076 | 148855 6.30 | 1.032132e+000 | 5.542536e+000 2.131251e+005

Nhan xét: Dién tich dinh va thoi gian luu cua cac pic dinh lwong trong mau thir déu c6 RSD <
2,0 % (Bang PL-14). Tt ca 3 pic dinh luong déu dat do tinh khiét pic véi gia tri purity angle
(PA) < purity threshold (PT); 6 phan giai (Rs) ctia cac pic tir 5,54 — 34,33; hé s6 kéo dudi tir
1,03 — 1,07 va sb dia Iy thuyét (N) tir 52354 — 229351 (xem Bang PL-15).

Két luan: Quy trinh dinh luong dat tinh twong thich hé thong.

b. Khao sat tinh cheon loc
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Hinh PL-115. Két qua khao sét tinh chen loc ciia quy trinh dinh lweng 3 polyphenol
Nhan xet:

Thoi gian Iuu cta 3 pic can dinh luogng (acid chlorogenic, scolymosid, cynarosid) trong
mau thir twong duong thoi gian luu cua mau dbi chiéu, ddng thoi mau tring khong cé
dinh trung véi dinh cua thanh phan can dinh luong (xem Hinh PL-114)

Ph6 UV cua acid chlorogenic, scolymosid va cynarosid trong mau chuan, mau thir va



Két luan: Quy trinh dinh luong dat tinh chon loc.

c. Khao sat khoang tuyén tinh

Dién tich pic (uV*sec)

PL.95

thir thém chuan twong dwong nhau (Hinh PL-115).

— Khi thém 1 luong chat dbi chiéu vao mau thir, dién tich dinh caa hop chét can dinh
luong ting 1én so vai trude khi thém chat dbi chiéu va pic cua chat can dinh luong phai
dat d6 tinh khiét pic (Hinh PL-114 va Hinh PL-115).
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Hinh PL-116. Khoang tuyén tinh caa AC, SCO va CR

150

200, 2222630

(1-200 pg/ml)

200

Bang PL-16. Khoang tuyén tinh ciia AC, SCO, CR ciia quy trinh dinh lwgng 3 polyphenol

Néng d9 (ppm) A. chlorogenic Scolymosid Cynarosid
200 4686417 2222630 3301645
100 2163504 1053387 1555398
50 1149651 563312 833734
25 512756 254345 373492
10 219078 115341 157019
5 111032 58369 74708
2,5 47295 28691 38005
1 23528 15170 12120
Phwong trinh hdi quy y=23255x - 29715 y=11028x - 3520.8 | y =16424x - 14573
R? 0,9986 0,9992 0,9991
Phin tich y nghia ciia phwong trinh héi quy bing théng ké Anova
Foos 5,9874 \ 5,9874 \ 5,9874
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Néng d9 (ppm) A. chlorogenic Scolymosid Cynarosid
F 4289,08 7532,31 7017,10
F > Foos: PT tuong thich Tuong thich Tuong thich Tuong thich
to,05 2,4469 2,4469 2,4469
Gia tri t cia h¢ sb a (ta) 65,4911 86,7888 83,7681
Gia tri t cia hg s6 b (to) -1,0256 -0,3396 -0,9109
ta > to,05: a ¢ y nghia C6 nghia Co nghia Co nghia
tb < toos: b khong y nghia Khong y nghia Khong y nghia Khoéng y nghia
Két luan PT hdi quy y= 23255x y=11028x y = 16424x

Nhan xét: Tir két qua khao sat khoang tuyén tinh cua 3 polyphenol dinh lwong duoc trinh bay
¢ Hinh PL-116 va Bang PL-16 c6 thé thay 3 chat dbi chiéu AC, SCO va CR ¢ tinh tuyén

tinh trong khoang ndng do tir 1
d. Khao sat LOD va LOQ

,0 — 200 ppm.
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Hinh PL-117. SKD ciia 3 polyphenol dinh lwgng tai LOD va LOQ
Bang PL-17. LOD va LOQ cua 3 polyphenol dinh lwgng

STT | Hop chit LOD (ug/ml) 3LOQ (pg/ml)
A. chlorogenic 0,025 0,083
Scolymosid 0,06 0,198

3 Cynarosid 0,06 0,198

4Gia tri LOQ dwoc suy ra tir LOD

e. P9 tinh khiét ciia chat déi chiéu:

Bang PL-18. P§ tinh khiét ciia cac chat d6i chiéu dung trong dinh lweng 3 polyphenol

Hop chat

A. chlorogenic? Scolymosid®

Cynarosid?

Do tinh khiét (%)

92,39 99,63

91,53

2Pd duwoc thiét ldgp CBC ¢ Muc 3.2.1; °Pg tinh khiét sic ky (HPLC-PDA)

Hop chét scolymosid dugc khao sat do tinh khiét trén HPLC. Mau chuan dugc pha &
nong do 1.000 ppm, tién hanh phan tich & diéu kién HPLC cua quy trinh dinh luong 3
polyphenol d3 khao sat. Ham luong % cua pic scolymosid duoc tinh bang cach qui vé
phan trim trén tong dién tich pic trén SKD.
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Component Summary For Area
Channel: W2996
SampleName | Inj | Channel | Vial | Acid chlorogenic | Scoly mosid | Cy narosid
1 TTHT-Mau 1 6 | W2996 1 2100544 179876 154613
2 DLL-Mau2 1| W2996 | 2 2125766 179945 1563780
3 DLL-Mau3 1| w2996 |3 2091951 178777 1564252
4 DLL-Mau4 1| W2996 |4 2081010 178810 155353
5 DLL-Maub5 1| w2996 |5 2046996 175109 151475
6 DLL-Mau6 1| W2996 |6 2086514 177211 155021
Sum 12532780.83 | 1069728.60 | 924494 .67
Count 6 6 6
Mean 2088796.80 178288.10 | 154082.45
Std. Dev 25798.5878 1846.6160 | 1392.4813
% RSD 1.2351 1.0357 0.9037




Do lap lai lién ngay
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Component Summary For Area
Channel: W2996

SampleName | Inj | Channel | Vial | Acid chlorogenic | écolymosid Cy narosid

1 DCXTG-Mau 1| 1| w2996 |1 2130589 | 181751 158367

2 TTHT-Mau 1 6| w2996 |1 2100544 | 179876 154613

3 DLL-Mau2 1| w2996 |2 2125766 | 179945 153780

a DCXTG-Mau 2| 1| W2996 |2 2103846 182102 157095

5 DCXTG-Mau 3| 1| W2996 |3 2096671 | 181227 155148

6 DLL-Mau3 | 1|w2996 |3 2091951 | 178777 154252

7 DLL-Mau4 1| w2006 |a 2081010 | 178810 155353

8 DCXTG-Mau 4 | 1| W2996 |4 2083265 | 178679 153710

9 DLL-Maus | 1|W2996 |5 2046996 | 175109 151475

10 DCXTG-Mau 5| 1| W2996 |5 2114888 | 178062 155755
11 DCXTG-Mau 6| 1| W2996 |6 2101626 | 178237 156712
12 DLL-Maué | 1|wW2996 |6 2086514 | 177211 155021
Sum 25163665.47 | 2149786.61 | 1861279.64
Count ] | 12 \ 12 12
Mean 2096972.12 | 179148.88 | 155106.64
Std. Dev. 22231.8036 | 1989.4361 | 1796.8897
% RSD [ 1.0602 | 1.1105 1.1585

Nhan xét: Quy trinh dinh lugng c¢6 d6 lap lai trong ngay cta 3 polyphenol dinh lugng ¢c6 RSD
120,9-1,2% vado lap lai lién ngay tir 1,1 - 1,2 %.

g. Do dung:

Bang PL- 19. Két qua khao sat d§ diing ciia quy trinh dinh lweng 3 polyphenol

) Chuin KL can Luong Luwong Dién tich KL tim Ty lé
Chat  thém vao mau san co thém vao pic thay phuc hdi  Két qua
(%) (mg) (mg) (mg) (HVxs) (mg) (%)
100,1 2,399 1,199 3406467 1,198 99,9 TB: 102,14
o 50% 100,0 2,397 1,198 3415272 1,210 101,0 SD: 3,01
g 100,3 2,404 1,202 3477722 1,269 105,6 RSD%: 2,94
? 100,2 2,401 1,921 3996259 1,819 94,7 TB: 98,58
% 80% 100,1 2,399 1,919 4081297 1,911 99,6 SD: 0,32
; 100,4 2,406 1,925 4128614 1,954 101,5 RSD%: 3,52
g 100,1 2,399 2,401 4525556 2,380 99,1 TB: 102,51
100% 100,0 2,397 2,399 4626944 2,489 103,8 SD: 2,97
100,2 2,401 2,406 4658479 2,518 104,6 RSD%: 2,90
100,1 0,433 0,217 305810 0,221 102,09  TB: 100,80
50% 100,0 0,433 0,217 305406 0,220 101,69 SD: 1,90
- 100,3 0,433 0,217 302297 0,214 98,62 RSD%: 1,88
g 100,2 0,433 0,346 360198 0,337 97,38 TB: 100,46
; 80% 100,1 0,433 0,346 370199 0,359 103,56 SD: 3,08
§ 100,4 0,433 0,346 365131 0,348 100,43 RSD%: 3,07
@ 100,1 0,433 0,433 410634 0,445 102,82  TB:99,74
100% 100,0 0,433 0,433 401165 0,425 98,14 SD: 2,67
100,2 0,433 0,433 401401 0,425 98,26 RSD%: 2,67
100,1 0,263 0,132 255277 0,127 96,64 TB: 96,28
50% 100,0 0,263 0,132 253049 0,124 94,05 SD: 2,07
- 100,3 0,263 0,132 256583 0,129 98,15 RSD%: 2,16
z 100,2 0,263 0,210 307626 0,207 98,42  TB:96,95
E 80% 100,1 0,263 0,210 304268 0,202 95,98 SD: 1,29
5\ 100,4 0,263 0,210 304926 0,203 96,46 RSD%: 1,33
100,1 0,263 0,263 357874 0,284 107,93  TB: 103,47
100% 100,0 0,263 0,263 346643 0,267 101,40 SD: 3,86
100,2 0,263 0,263 346100 0,266 101,09 RSD%: 3,73

K&ét luan: Quy trinh dinh lugng 4 polyphenol c6 do phuc hdi tir 96,3 - 103,5 % (RSD = 1,3 - 3,7 %)
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PO PUNG CUA QUY TRINH PINH LUQONG 3 POLYPHENOL

Ti I€ thém vao 50 %

Peak Name: AC
SampleName | Peak Name | Injection PAL:SS T:ri;ml d RT Area USP Tailing | USP Plate Count
1 50%-1 AC 1 0.141 0.282 | 15.167 | 3406467 | 1.114341e+000 | 5.302951e+004
2 50%-2 AC 1 0.141 0.283 | 15.149 | 3415272 | 1.110150e+000 | 5.375589e+004
825nm 3 50%-3 AC 1 0.137 0.283 | 15.148 | 3477722 | 1.100460e+000 | 5.284751e+004
Mean 15.154 | 3433154
Std. Dev, 0.01 | 38847.58
% RSD 007| 1.13
Peak Name: SCO
SampleName | Peak Name | Injection F/;L:im Purity! RT Area Resolution USP Tailing USP Plate Count
gle | Threshold
1 50%-1 sco 1 0.384 0.507 | 23.132 | 305810 | 3.624212e+001 | 1.057014e+000 | 2.579539+005
2 50%-2 SCO 1 0.322 0.576 | 23.130 | 305406 | 3.649740e+001 | 1.060177e+000 | 2.596313e+005
3 50%-3 sSco 1 0.367 0.599 | 23.128 | 302297 | 3.598488e+001 | 1.047646e+000 | 2.453358e+005
Mean 23.130 | 304504
Std. Dev| 0.002 | 1922.25
% RSD 0.008| 063
349 nm
Peak Name: CR
SampleName | PeakName | Injection ':':]”M Puiti | o1 | Aea | Resolution USP Tailing | USP Plate Count
gle | Threshold
1 50%-1 CR 1 0.369 0.659 | 24.214 | 255277 | 5755243e+000 | 1.050518e+000 | 2.369796e+005
2 50%-2 CR 1 0426 0.646 | 24212 | 253049 | 5710468e+000 | 1.048888e+000 | 2.338818e+005
3 50%-3 CR 1 0.376 0.669 | 24.211 | 256583 | 5600245e+000 | 1.044289e+000 | 2.277877e+005
Mean 24212 | 254969.7
Std. Dev, 0.001| 1786.93
% RSD 0.006| 0.70
Ti Ié thém vao 80 %
Peak Name: AC
SampleName | Peak Name | Injection l:':gﬁ T:r L:siwol d RT Area USP Tailing USP Plate Count
1 80%-1 AC 1 0.138 0.276 | 15.190 | 3996259 | 1.136326e+000 5.560162e+004
2 80%-2 AC 1 0.123 0.275 | 15.172 | 4081297 | 1.135886e+000 | 5.628680e+004
325nm 3 80%-3 AC 1 0.129 0.277 | 15.115| 4128614 | 1.133178e+000 | 5.612398e+004
Mean 15.159 | 4068723
Std. Dev. 0.04 | 67067.39
% RSD 0.26 1.65
Peak Name: SCO
SampleName | Peak Name | Injection :':;E T:ruagaﬂold RT Area Resolution USP Tailing USP Plate Count
1 80%-1 sco 1 0.384 0597 | 23.161 | 360198 | 3.674974e+001 | 1.080760e+000 | 2.587768e+005
2 80%-2 sco 1 0322 0.576 | 23.137 | 370199 | 3.701734e+001 | 1.098097e+000 | 2.607471e+005
349 nm 3 80%-3 Sco 1 0.367 0599 | 23127 | 365131 | 3.721451e+001 | 1.073915e+000 | 2.619363e+005
Mean 23.141| 365176
Std. Dev, 0.02 |5000.65
% RSD 007 | 137
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Peak Name: CR
SampleName | PeakName | Injection F:_gg Tr:Lzlarsitif)Id RT Area Resolution USP Tailing USP Plate Count
1| 80%1 CR 1 0381 0618 | 24248 | 307626 | 5807726e+000 | 1.083463¢+000 | 2.377542e+005
2 80%-2 CR 1] 0335 059124212 | 304268 | 5778491e+000 | 1.083929¢+000 | 2.426796e+005
3 80%-3 CR 1 0.382 0.597 | 24200 | 304926 | 5.767350e+000 | 1.087019¢+000 | 2.428004e+005
Mean 24220 | 305606.7
Std. Dev, 0.025| 177947
% RSD 0.103| 0.58
Ti l€ thém vao 100 %
Peak Name: AC
SampleName | Peak Name | Injection inwgi;tlsg T:r L:;m| d RT Area USP Tailing | USP Plate Count
1 100%-1 AC 1 0.132 0.276 | 15.135 | 4525556 | 1.138895e+000 | 5.527406e+004
2 100%-2 AC 1 0.166 0.273 | 15.384 | 4626944 | 1.113611e+000 | 5.674613e+004
325nm 3 100%-3 AC 1 0.154 0.276 | 15.277 | 4658479 | 1.109476e+000 | 5.567963e+004
Mean 15.265 | 4603660
Std. Dev| 0.12 | 69453.23
% RSD 082 151
Peak Name: SCO
SampleName | PeakName | Injection mﬁ T;ganold RT Area Resolution USP Tailing USP Plate Count
1 100%-1 SCO 1 0.260 0483 | 23137 | 410634 | 3.697728e+001 | 1.093342e+000 | 2.592115e+005
2 100%-2 SCO 1 0.290 0491 | 23.228 | 401165 | 3.605715e+001 | 1.052169e+000 | 2.558305e+005
3 100%-3 SCO 1 0.297 0.493 | 23.192 | 401401 | 3.609767e+001 | 1.054503e+000 | 2.532342e+005
Mean 23.185 | 404400
Std. Dev, 0.04 |5400.09
% RSD 0.20 1.33
349 nm
Peak Name: CR
SampleName | PeakName | Injection :I:nrg;tly; T:rlgm d RT Area Resolution USP Tailing USP Plate Count
1 100%-1 CR 1 0.381 0618 | 24218 | 357874 | 5.777261e+000 | 1.098147e+000 | 2.384156e+005
2 [100%2 CR 1| 033 0591 | 24.336 | 346643 | 5.814305e+000 | 1.052464e+000 | 2.326855¢+005
3 100%-3 CR 1 0.382 0597 | 24291 | 346100 | 5.730838e+000 | 1.051714e+000 | 2.349266e+005
Mean 24.281 | 350205.7
Std. Dev| 0.059 | 6646.52
% RSD 0.24 1.89
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Phu luc 49. XAY DUNG QUY TRINH PINH LUQNG 4 POLYPHENOL
Pinh lwgng 4 polyphenol (AC, CY, CR, SCO) trong cao khd Actisé
+ Céch tién hanh:

A. Chudn bi mdu:

Dung dich chudqn:vaa tan cac chuan acid chlorogenic, cynarin, cynarosid va scolymosid trong
methanol 40 % (TT) dé dugc 4 dung dich chuan géc cé nong dé chinh xac khoang 1,0 mg/ml. Tur cac
dung dich nay, pha day hdn hop chuan c6 nong 6 5, 10, 20, 50, 100, 200 pg/ml.

Dung dich thi: Can chinh xéac khoang 20 mg cao ché pham cho vao éng ly tim eppendorf (1,5 ml),
thém 1 ml methanol 40 % (TT), tron déu, siéu &m 10 phdt & nhiét 6 40 °C, ly tam & toc do 12.000
vong/pht trong 2 phut, hat va chuyén dich chiét vao binh dinh mtc 5 ml. Phan cin con lai duoc chiét
tiép lan 2 vai 1 ml methanol 40% (TT) tuong tu nhu trén. Gop chung dich chiét cua 2 lan chiét vao binh
dinh mirc 5 ml va diéu chinh methanol 40 % (TT) vira du dén vach, lic déu, loc qua mang loc 0,45 pm.

B. Piéu kién sic ky:

Pha déng: Acetonitril - acid formic 0,1 % (TT)  Chuong trinh dung méi: Tién hanh sic ky theo

Cot HPLC SunFire Cys (25 cm x 4,6 mm, 5 pm) ~ chuong trinh nhu sau
Thoi gian  Acetonitril  Acid formic 0,1 %

Phét hién: 325 nm (acid chlorogenic, cynarin) va (phat) (% tt/tt) (% t/t)
349 nm (cynarosid va scolymosid) 0-20 8-15 92 -85
A aA A, , 20-21 15 85
Toc do dong: 1 ml/phat 21 - 30 15- 30 g5 - 70

Thé tich tiém: 10 pl 30-35 30 70
35-36 30-95 70-5
36 -39 95 5
39-40 95-8 5-92
40 - 45 8 92

Kiém tra tinh phu hop cuia hé thong: Tién hanh sic ky 6 lan dbi voi dung dich chuan va thir. Do
léch chuan twong dbi (RSD %) cua dién tich pic va thoi gian luu cua 4 pic dinh lwong (acid chlorogenic,
cynarin, scolymosid va cynarosid) khong 16n hon 2,0 %. D6 phan giai giita 4 pic dinh lugng véi pic gan
nhét trén sic ky d6 dung dich thir khong dugc nhé hon 1,5.

Tién hanh séc ky voi dung dich chuin di pha ¢ trén. V& duong chudn biéu din sy lién quan giita
dién tich pic dinh lugng (acid chlorogenic, cynarin, scolymosid va cynarosid) va nong d6 céc dung dich
tuong ung.

Tién hanh sic ky dung dich thtr. Xéac dinh cac pic dinh lwong trén sic ky do cia dung dich thir bang
cach so sanh thoi gian luu véi pic cua acid chlorogenic, cynarin, scolymosid va cynarosid trén sic ky
d6 cua dung dich chuan. Thoi gian luu cua 4 pic dinh lugng trong dung dich chuan va thir khac nhau
khong dugc [6n hon 5 %.

C. Tinhkét qud:

Tinh ham luwong acid chlorogenic, cynarin, cynarosid va scolymosid trong cao chiét dua vao dién
tich pic cua cac hop chat nay trén sic ky d6 caa dung dich thir, dwong chuan da 1ap cia cac chuan tuong
{rng ctia chiing. Ham lugng cua 4 chat dinh luong dwoc tinh toén theo cong thirc sau déy:

Trong do:
X : Ham lwong cua chat dinh lwong c6 trong mau thu (%)
St: Dién tich dinh thu dwoc cua mau thir (uV X s) ‘
=2 x —— x p x 100 & Hésé cia phiong trinh héi qui duong tuyén tinh cia chudn
a m(l —h k: D¢ pha lodng cua mau do (ml)
m: Khdi lweong mau thi (cao chiét/ ché pham) (mg)
h : DY am cua méu thi
p - B¢ tinh khiét cia chat chudn hoge CDC (%)
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KET QUA PANH GIA QUY TRINH PINH LUOQNG 4 POLYPHENOL

a. Khao sat tinh twong thich hé théng
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Hinh PL-118. SKP khio sat tinh twong thich hé théng ciia miu thir (6 lan tiém)
Bang PL-20. P§ lap lai cia 4 pic dinh lwgng cia 6 1an tiém mau thir

Component Summary For Area
Channel: W2996

SampleName | Inj | Channel | Vial | Acid chlorogenic Cynarin Scolymosid | Cynarosid

1 TTHT-Mau 1 1|/W299%6 |1 6274700 1726994 2092629 1256606

2 TTHT-Mau 1 2| W299%6 |1 6241891 1738173 2090226 1256124

3 TTHT-Mau 1 3| W2996 |1 6245864 1726136 2077633 1283140

4 TTHT-Mau 1 | 4 |W2996 |1 6240081 1750422 | 2095413 | 1289708

5 TTHT-Mau 1 5| W299%6 |1 6224640 1758936 2071235 1264437

6 TTHT-Mau 1 7| W2996 |1 6253125 1730530 2108556 | 1267756
Sum 37480301.23 |10431191.12| 12535692.07|7617771.37
Count 6 6 6 6
Mean 6246716.83 | 1738531.83 | 2089282.00 | 1269628.50
Std. Dev. 16610.5934 | 13480 6711 | 13285.8059 |13915.1853
% RSD 0.2659 0.7754 0.6359 1.0960

Bang PL-21. Céc thong sé sic ky ciia 4 pic dinh lwong trong mau thir

Reter(wrt:?:)'l‘lrm (pC::c) % Area ?;g; Thﬂrgzgl d Resolution USP Tailing | USP Plate Count
1 |11.565 2596986 12.35 0.115 0.244 1.070492e+000 | 3.022033e+004
2 | a.chlorogenic | 6111353 | 29.07 0.096 0.252 | 1.689979e+001 | 1.101155e+000 | 4.971722e+004
3 | 17.352 2577312 12.26 0.342 0.245 | 3.954568e+000 | 1.067940e+000 | 5.642704e+004
4 | cynarin 1061463 5.05 0.106 0.272 | 2.088313e+001 | 1.018054e+000 | 7.098029e+004
5 | scolymosid 1410385 6.71 0.248 0.253 | 2.358931e+001 | 1.074591e+000 | 3.326213e+005
6 | cynarosid 854091 4.06 0.260 0.298 | 5.520926e+000 |1.040396e+000 | 3.462630e+005
7 | 35.181 1634234 7.77 1.001 0.245 | 1.268363e+001 3.361822e+005

Nhan xét: Dién tich dinh va thoi gian luu cua cac pic dinh lwong trong mau thir déu c6 RSD <
2,0 % (Bang PL-20). Tt ca 4 pic dinh luong déu dat do tinh khiét pic véi gia tri purity angle
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(PA) < purity threshold (PT); &6 phan giai (Rs) cua c4c pic tir 5,52 — 16,90; hé s6 kéo dudi tir
1,01 — 1,10 va sb dia Iy thuyét (N) tir 49717 — 346263 (xem Bang PL-21).

Két luan: Quy trinh dinh luong dat tinh twong thich hé théng.

b. Khao sat tinh dac hiéu

Mau thir + chuan
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Hinh PL-119. SKP khao sat tinh chon lgc cia quy trinh dinh lwgng 4 polyphenol
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Hinh PL-120. Két qua khao sét tinh chen loc ciia quy trinh dinh lweng 4 polyphenol
Nhan xét:

— Thoi gian luu cta 4 pic can dinh luong (cynarin, acid chlorogenic, scolymosid,
cynarosid) trong mau thir tuong dwong thdi gian lvu cua mau di chiéu, dong thoi mau
trang khong c6 dinh triing véi dinh cua thanh phan can dinh lugng (xem Hinh PL-119)

— Phé UV cua cynarin, acid chlorogenic, scolymosid va cynarosid trong mau chuan, mau
thir va thir thém chuan twong duong nhau (Hinh PL-120).



PL.104

— Khi thém 1 luong chét ddi chiéu vao mau thir, dién tich dinh caa hop chét can dinh
luong ting 1én so vai truge khi thém chat dbi chiéu va pic cua chat can dinh luong phai
dat do tinh khiét pic (Hinh PL-119 va Hinh PL-119).

Két luan: Quy trinh dinh luong dat tinh chon loc.

c. Khao sat khoang tuyén tinh

acid chlorogenic cynarin
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Hinh PL-121. Khoang tuyén tinh caa AC, CY, SCO va CR
Bang PL-22. Khoang tuyén tinh ciia AC, SCO, CR ciia quy trinh dinh lwgng 3 polyphenol

Nong d (ppm) A. chlorogenic Cynarin Scolymosid Cynarosid
300 24327731 24117536 4964558 6870843
200 16871621 16514684 3432392 4380562
100 8385310 8505832 1594185 2290281
50 3982207 4064295 755026 1092398
25 1978633 2007364 378729 544897
10 685327 707639 131171 191499
5 326477 342313 64574 95352
Phwong trinh hdi quy | y=82344x-39980 | y=81150x - 38031 | y=16857x - 44357 |y =22762x - 34308
R2 0,9994 0,9994 0,9991 0,9993
Phén tich y nghia ciia phwong trinh hoi quy bing thong ké Anova
Fo.0s 6,6078 6,6078 6,6078 6,6078
F 6940,81 8520,83 5875,71 7060,93
![:h|>cf'? oos: PT twong Tuong thich Tuong thich Tuong thich Tuong thich
to,05 2,5706 2,5706 2,5706 2,5706
Giéa tri t cha hé sb a (ta) 83,3115 92,3083 76,6532 84,0293
Gia tri t cha hé sb b (tv) -0,2451 0,3024 -1,41 -0,8853
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Néng dd (ppm) A. chlorogenic Cynarin Scolymosid Cynarosid
ta > to0s5: a c6 y nghia C6 nghia C6 nghia Co nghia Co nghia
flbg;it:,os: b khongy Khéng § nghia Khéng § nghia Khoéng y nghia Khoéng y nghia
Két luan PT hdi quy y= 82344x y= 81150x y=16857x y = 22762x

Nhan xét: Tir két qua khao sat khoang tuyén tinh cua 4 polyphenol dinh lwong duoc trinh bay
¢ Hinh PL-116 va Bang PL-16 c6 thé thay 4 chat ddi chiéu AC, CY, SCO va CR c6 tinh
tuyén tinh trong khoang nong d tir 5,0 — 300 ppm.

d. Khao sat LOD va LOQ
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Minutes

Hinh PL-122. SKD cua 4 polyphenol dinh lwgng tai LOD va LOQ
Bang PL-23. LOD va LOQ cua 4 polyphenol dinh lwgng

STT | Hop chit LOD (ug/ml) 3LOQ (pg/ml)
1 A. chlorogenic 0,125 0,417
2 Cynarin 0,125 0,417
3 Scolymosid 0,062 0,206
4 Cynarosid 0,031 0,103

4Gia tri LOQ duoc suy ra tir LOD
e. P9 tinh khiét cia chat déi chiéu

Bang PL-24. P§ tinh khiét ciia cac chat d6i chiéu dung trong dinh lweng 4 polyphenol

Hop chat A. chlorogenic? Cynarin? Scolymosid® Cynarosid?

Pj tinh khiét (%) 92,39 94,26 99,42 91,53

Pd duroc thiét lgp CPC ¢ Muc 3.2.1; °Pé tinh khiét sac ky (HPLC-PDA)

Hop chat scolymosid duoc khao sat do tinh khiét trén HPLC. Mau chuan duoc pha &
nong d6 1000 ppm, tién hanh phan tich ¢ diéu kién HPLC cuaa quy trinh dinh luong 3
polyphenol d3 khao sat. Ham luong % cua pic scolymosid duoc tinh bang cach qui vé
phan trim trén tong dién tich pic trén SKD.
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1 2.096 2236 0.02 0.03 3.866 4.336
2 3.910 3480 0.03 0.07 29.196 1.484
3 17.162 4737 0.04 0.03 42.643 31.537
4 17.479 3004 0.02 0.03 47.515 35.195
5 17.796 7729 0.06 0.02 61.767 90.000
6 18.845 14559 0.11 0.03 23.648 27.425
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Component Summary For Area
Channel: W2996
SampleName | Inj | Channel | Vial | Acid chlorogenic | Cynarin | Scolymosid | Cynarosid
Component Summary For Area 1 |Dwmau1 | 1] wasss |1 2455886 |  1191544)  1016712| 783034
Channel: W2996
. 2 |DlMau2 1 W96 |2 2566304 | 1195662  1004140| 761076
SampleName | Inj | Channel | Vial | Acid chlorogenic | Cynarin | Scolymosid | Cynarosid
3 DLL-Mau 3 1/ W2096 |3 2467284 1191996 1009261 766482
1 |DLLMaut1 | 6 W2985 |1 2455886 |  1191544) 1018712 783034 P TEE W el b %20010|  12m7am|  tezime| 78716
2 DLL-Mau2 1/W2996 |2 2566394 | 1195662 1004149 | 761076 DLL-Mau 5 1] w29 |5 2552064 | 1219032 999629 755597
3 |DLL-Mau3 | 1| W29%6 |3 2467284 | 1191996  1009261| 766482 6 |DLL-Maub | 1 W29%6 |6 2476891 1222017 | 1043538 | 765551
4 DLL-Maud 1/W2996 |4 2526910 1236736 1021179 781716 7 DLL-Mau 7 1/ w2996 1 2629156 1204198 980114 778033
5 | DLL-Maus | 1|W299 |5 2562064 | 1219032 990629 | 756607 8 |DU-Maug [ 1 /W2896 |2 2643226 | 1207458 |  970152| 740989
6 |DLL-Mau6 | 1|W299 |6 2476691| 1222017 1043538| 785551 % | DtMand | 'tjwams |3 2idz| “209%09) doMe7B|  (7e2nny
Sum 1504632923 | 7256987 60 | 609646813 |4613456.67 10 DLL-Mau 10 1/ W2996 4 2567912 1263017 1013651 734795
11 |DLLMau11 | 1|wW2986 |5 2522004 1246189  980145| 750465
Count I [ 6 6 8
| 12 |DLL-Mauiz | 1 W29% 6 2555173 1211750| 1030353 794861
Mean | 250772150 | 1209497.83| 1016076.10 | 768909.33
sum 30362432.47 | 14599417.21|12062561.11| §184493.54
5td. Dev. 47180.8749 | 19024.3643| 15768.2088(11128.9406 i s 40 m 1
RS0 I 18814 15729 15538 14474 Mean 753020267 | 1216623.06| 1005213.42| 766874.42
Std. Dev. 43812.4318 | 22252.5077| 22009.6984| 17306.7556
% RSD I 17316 18200 21895 22612

Nhan xét: Quy trinh dinh lugng c6 d6 lap lai trong ngay cua 4 polyphenol dinh lugng c6 RSD
141,44 - 1,88 % va d6 lap lai lién ngay tur 1,73 - 2,26 %.

g. Khao sat d§ dung:
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Chuin Lugng Lugng Dign tich KL do KL tim Ty 18
Chat  thém vao sin co thém vao pic dugc thay phuc hdi Két qua
(%) (mg) (mg) (UVX s) (mg) (mg) (%0)
0,870 0,696 4957801 1,551 0,681 97,83 TB: 95,80
o 80 % 0,869 0,695 4888364 1,529 0,660 94,98 SD: 1,77
S 0,869 0,695 4879824 1,526 0,657 94,59 RSD: 1,85
g 0,870 0,869 5427340 1,697 0,827 95,19 TB: 96,17
g 100 % 0,869 0,870 5497134 1,719 0,850 97,70 SD: 1,34
; 0,870 0,869 5439361 1,701 0,831 95,64 RSD: 1,39
2 0,869 1,043 5955680 1,863 0,994 95,27 TB: 98,02
120 % 0,870 1,044 6123636 1,915 1,045 100,14 SD: 2,50
0,869 1,043 6070680 1,899 1,029 98,66 RSD: 2,55
0,4771 0,382 2393716 0,843 0,366 95,86 TB: 93,02
80 % 0,4766 0,381 2353202 0,829 0,352 92,38 SD: 2,58
0,4766 0,381 2336369 0,823 0,346 90,83 RSD: 2,77
E 0,4772 0,477 2641789 0,930 0,453 95,04 TB: 97,60
g 100 % 0,4769 0,477 2692623 0,948 0,471 98,79 SD: 2,23
5 0,4772 0,477 2694942 0,949 0,472 98,98 RSD: 2,28
0,4768 0,572 2997874 1,056 0,579 101,22  TB: 102,00
120 % 0,4772 0,573 3026571 1,066 0,589 102,82 SD: 0,80
0,4769 0,572 3010823 1,060 0,583 101,96 RSD: 0,78
0,5438 0,435 2063633 0,996 0,452 103,92  TB: 103,97
80 % 0,5431 0,434 2036592 0,983 0,440 101,19 SD: 2,81
= 0,5431 0,434 2087252 1,007 0,464 106,81 RSD: 2,71
3 0,5439 0,543 2305785 1,113 0,569 104,67 TB: 102,76
; 100 % 0,5434 0,544 2284131 1,102 0,559 102,74 SD: 1,89
§ 0,5439 0,543 2262914 1,092 0,548 100,88 RSD: 1,84
@ 0,5433 0,652 2524989 1,218 0,675 103,55  TB: 104,50
120 % 0,5438 0,653 2543744 1,227 0,684 104,76 SD: 0,86
0,5435 0,652 2548158 1,230 0,686 105,20 RSD: 0,82
0,3230 0,258 1559890 0,591 0,268 103,66 TB: 103,37
80 % 0,3226 0,258 1581199 0,599 0,276 107,06 SD: 3,85
- 0,3226 0,258 1528881 0,579 0,256 99,38 RSD: 3,72
g 0,3230 0,323 1672297 0,633 0,310 96,15 TB: 93,94
E 100 % 0,3228 0,323 1637454 0,620 0,297 92,07 SD: 2,06
L% 0,3230 0,323 1650497 0,625 0,302 93,61 RSD: 2,19
0,3227 0,387 1868212 0,708 0,385 99,38 TB: 97,88
120 % 0,3230 0,388 1861536 0,705 0,382 98,57 SD: 1,95
0,3228 0,387 1830853 0,693 0,371 95,68 RSD: 1,99

Nhan xét: Quy trinh dinh lugng c6 do phuc hoi cia 4 hop chat polyphenol nhu sau:
- Acid chlorogenic: 95,8 - 98,0 % (RSD = 1,39 - 2,55 %)

- Cynarin: 93,0 - 103,0 % (RSD = 0,78 - 2,77 %)

- Scolymosid: 102,7 - 104,5 % (RSD = 0,82 - 2,71 %)

- Cynarosid: 93,9 - 103,4 % (RSD = 1,99 - 3,72 %)
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PO PUNG CUA QUY TRINH PINH LUQONG 4 POLYPHENOL

Ti I€ thém vao 80 %

Peak Name: AC

SampleName | Peak Name | Injection m‘g th:uer;mld RT Area Resolution USP Tailing USP Plate Count
1 80%-1 AC 1| 009 0.252 | 16.211| 4957801 1.689979e+001 | 1.101155¢+000 | 4.971722e+004
2 80%-2 AC 1 0102 0.283 | 16.209 | 4888364 | 1.654348e+001 | 1.102161e+000 | 4.577509e+004
3 80%-3 AC 1, 0098 0.261 | 16.215 | 4879824 | 1.632371e+001 | 1.107712e+000 | 4,684459+004
Mean 16.211 | 4908663
Std. Dev 0.003 | 42768.45
% RSD 002 087
325 nm
Peak Name: CY
SampleName | Peak Name | Injection F,'\”,Ig't.‘ﬁ T,:_”;‘h’;d RT | Area | Resolution USP Tailing USP Plate Count
1 80%-1 57 1 0106 0.272 | 24.238 | 2393716 | 2.088313e+001 | 1.018054e+000 | 7.098029e+004
2 80%-2 57 1 0138 0.286 | 24.157 | 2353202 | 2.066212e+001 | 1.027514e+000 | 7.072509e+004
3 80%-3 &7 1 0112 0.291 | 24.226 | 2336369 | 2.064514e+001 | 1.017027e+000 | 7.049621e+004
Mean 24.207 | 2361096
std. Dev, 0.04 | 29477.15
% RSD 018| 125
Peak Name: SCO
SampleName | Peak Name | Injection F::gltﬂ TI:‘uersitl'ly‘dd RT Area Resolution USP Tailing USP Plate Count
1 80%-1 sco 1| 0248 0.253 | 31.100 | 2063633 2.358931e+001 | 1.074591e+000 | 3.326313e+005
2 80%-2 sco 1] 0212 0.256 | 31.130 | 2036592| 2.349649e+001 | 1.062143e+000 | 3.311275e+005
3 80%-3 sco 1| 0207 0.299 | 31.121 | 2087252| 2.368479e+001 | 1.077658e+000 | 3.333145¢+005
Mean 31.117 | 2062492
Std. Dev] 0.015 25349.26
% RSD 005 | 123
349 nm
Peak Name: CR
SampleName | PeakName | Injection m‘l‘: Tt y| RT | Aea | Resolution USP Tailing | USP Plate Count
1 80%-1 CR 1| 0260 0.298 | 32.283 | 1559890 5,520926e+000 | 1.040396e+000 | 2.462630e+005
2 80%-2 CR 1| 0224 0.257 | 32.276 | 1581199 5512782e+000 | 1.041245e+000 | 2.392144e+005
3 80%-3 CR 1| 0287 0312 | 32.255 | 1528881| 5.601124e+000 | 1.042895e+000 | 2.457824e+005
Mean 32.271 | 1556657
Std. Dev, 0.014 | 2630844
% RSD 0.045| 169
Ti Ié thém vao 100 %
Peak Name: AC
SampleName | PeakName | Injection | Lo | PUityl | o | area | Resolution USP Tailing | USP Plate Count
Angle | Threshold
1 100%-1 AC 1 0.105 0.304 | 16.217 | 5427340 | 1612114e+001 | 1.105478e+000 | 4.857562e+004
2 100%-2 AC 1 0.102 0.371| 16.221 | 5497134 | 1.625715e+001 | 1.102587e+000 | 4.625870e+004
3 100%-3 AC 1 0113 0.326 | 16.231 | 5439361 | 1.635247e+001 | 1.105874e+000 | 4789427e+004
Mean 16.223 | 5454612
'Std. Dev] 0.007 | 373127
% RSD 004 | 068
325nm Peak Name: CY
SampleName | PeakName | Injection :L;?: T,:";ﬂ 4 RT | Area | Resolution USP Tailing USP Plate Count
1 100%-1 cY 1/ 0136 0527 | 24.457 | 2641789 | 2.112557e+001 | 1.052781e+000 | 7.100587e+004
2 100%-2 cY 1/ 0138 0.528 | 24.258 | 2692623 | 2.105782e+001 | 1.063250e+000 | 7.147505e+004
3 100%-3 cY 1 0127 0501 | 24.358 | 2694942 | 2.123558e+001 | 1.087515e+000 | 7.117820e+004
Mean 24,357 | 2676451
Std. Dev. 0.10 | 30040.85
% RSD 041 112
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Peak Name: SCO
SampleName | Peak Name | Injection mﬁ; TI:'u;si:ﬂold RT Area Resolution USP Tailing USP Plate Count
1 100%-1 scCo 1 0.178 0234 | 31.157 | 2305785| 2.312580e+001 | 1.125754e+000 | 3.545711e+005
2 100%-2 [lete} 1 0.197 0.266 | 31.087 | 2284131| 2.300894e+001 | 1.125752e+000 | 3.457005e+005
3 100%-3 sco 1 0.188 0.287 | 31.089 | 2262914 2.302575e+001 | 1.112475e+000 | 3.544715e+005
Mean 31.111 | 2284277
Std. Devi 0.04 (2143587
% RSD 013 | 094
349 nm Peak Name: CR
SampleName | PeakName | Injection mﬁg T:gthy;d RT Area Resolution USP Tailing USP Plate Count
1 100%-1 CR 1 0.251 0.301 | 32.257 | 1672297 | 5.457152e+000 | 1.145222e+000 | 2.554758e+005
2 100%-2 CR 1 0.264 0311 32.276 | 1637454 | 5552241e+000 | 1.145655¢+000 | 2.478987e+005
3 100%-3 CR 1 0.267 0.305 | 32.285 | 1650497 | 5547721e+000 | 1.147585e+000 | 2.645785e+005
Mean 32.273 | 1653416
Std. Dew 0.014 | 17603.95
% RSD 0.044| 106
Ti 1 thém vao 120 %
Peak Name: AC
SampleName | PeakName | Injection | i | Puitt | pr 1 aren Resolution USP Tailing | USP Plate Count
Angle | Threshold
1 120%-1 AC 1 0112 0.314 | 16.255 | 5955680 | 1.624700e+001 | 1.112477e+000 | 4.758452e+004
2 120%-2 AC 1 0.122 0.376 | 16.247 | 6123636 | 1.654088e+001 | 1.115702e+000 | 4.754006e+004
3 120%-3 AC 1 0.124 0.347 | 16.243 | 6070680 | 1.668752e+001 | 1.110047e+000 | 4733324e+004
Mean 16.248 | 6049999
Std. Dev, 0.006 | 85866.7
% RSD 0.04 | 142
325nm Peak Name: CY
SampleName | Peak Name | Injection il.:‘r“;tly; T:rl-;imd RT Area Resolution USP Tailing USP Plate Count
1 120%-1 cY 1 0.141 0.247 | 24.453 | 2997874 | 2.224705e+001 | 1.094575e+000 | 7.245700e+004
2 120%-2 cY 1 0.143 0257 | 24.262 | 3026571 | 2.234441e+001 | 1.087954e+000 | 7.201455e+004
3 120%-3 CcY 1 0.135 0.221 | 24.362 | 3010823 | 2.258850e+001 | 1.098754e+000 | 7.247556e+004
Mean 24.325 | 3011756
Std. Dev. 0.11 | 14371.23
% RSD 045 048
Peak Name: SCO
SampleName | Peak Name | Injection Zung?: Tr:u;?;d RT Area Resolution USP Tailing USP Plate Count
1 120%-1 sco 1 0.154 0.205 | 31.163 | 2524989 | 2.321475e+001 | 1.115745¢+000 | 3.652022e+005
2 120%-2 SCO 1 0.177 0.247 | 31.147 | 2543744 | 2.325741e+001 | 1.112587e+000 | 3.663547e+005
3 120%-3 sSco 1 0.164 0.228 | 31.125 | 2548158 | 2.335470e+001 | 1.112689¢+000 | 3.658778e+005
Mean 31.145 | 2538964
Std. Dev, 002 1230201
% RSD 006 | 048
349 nm Peak Name: CR
SampleName | PeakName | Injection mﬁ T:rl-:sitl'slgld RT Area Resolution USP Tailing USP Plate Count
1 120%-1 CR 1 0.247 0.312| 32257 | 1868212 | 5.568744e+000 | 1.135485e+000 | 2.558755e+005
2 120%-2 CR 1 0.265 0.315 | 32.288 | 1861536 | 5575884e+000 | 1.132457e+000 | 2.552101e+005
3 120%-3 CR 1 0277 0.317 | 32294 | 1830853 | 5.547805¢+000 | 1.140214e+000 | 2.547525e+005
Mean 32279 | 1853534
Std. Dev| 0.019| 19923.65
% RSD 0.061 1.07
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Phu luc 50. XAY DUNG QUY TRINH PINH LUQNG 12 POLYPHENOL
Pinh lwgng 12 polyphenol trong cao kho Actisé
+ Céch tién hanh:

A. Chudn bi mdu:

Dung dich chudn: Hoa tan cac chuan acid 1-caffeoylquinic (1-CQA), 3-CQA, acid caffeic (CF),
acid chlorogenic (AC), 4-CQA, cynarin (CY), cynarosid (CR), scolymosid (SCO), acid 3,4-
dicaffeoylquinic (3,4-diCQA); 3,5-diCQA, 1,5-diCQA va 4,5-diCQA trong methanol 40 % (TT) dé
thu dwoc 12 dung dich chuan gbc co nong d6 chinh xac khoang 1,0 mg/ml. Tir céc dung dich nay, pha
day hén hop chuan c6 nong do 5, 10, 20, 50, 100, 200 pg/ml.

Dung dich thi: Can chinh xéac khoang 20 mg cao ché pham cho vao éng ly tim eppendorf (1,5 ml),
thém 1 ml methanol 40 % (TT), tron déu, siéu &m 10 phdt & nhiét 6 40 °C, ly tam & toc do 12.000
vong/pht trong 2 phut, hat va chuyén dich chiét vao binh dinh mtc 5 ml. Phan cin con lai duoc chiét
tiép lan 2 véi 1 ml methanol 40 % (TT) tuong tu nhu trén. Gop chung dich chiét cua 2 1an chiét vao binh
dinh mirc 5 ml va diéu chinh methanol 40 % (TT) vira du dén vach, lic déu, loc qua mang loc 0,45 pm.

B. Piéu kign sdc ky: Chuong trinh dung méi:
o L . Thoi gian Acetonitril Acid formic 0,1 %

Pha dong: Acetonitril (ACN) - acid trifluoroacetic (phiit) (% tu/tt) (% tutt)
TFA) 0,1 % 0 0 100
(TFA) 0.1 % 20 3 97
Cot ThermoFisher Cyg (10 cm x 2,1 mm; 2,6 pm) 22 3 97
25 10 90
Detector PDA: 325 nm (mono-CQA va di-CQA); 27 10 90
29,5 12 88
3{9 nm (SCO, CR) o 1 88
Toc d6 dong: 0,8 ml/phat 34 15 85
2 4 n 38 15 85
Thé tich tiém: 5 pl 39 90 10
Nhigt dé cot: 35 © 42 90 10
iét 3o cot: 35 °C 43 0 100

Kiém tra tinh phu hop hé théng: Tién hanh siac ky 6 lan déi véi dung dich chuan va thi. Do léch
chuan twong ddi (RSD %) cua dién tich pic va thoi gian luu cua 12 pic dinh lugng khdng 16n hon 2,0
%. Do phan giai giita 12 pic dinh luong véi pic gan nhat trén SKB dung dich thir khong duoc nho hon 1,5.

Tién hanh sic ky véi dung dich chuan di pha ¢ trén. V& duong chuan biéu dién sy lién quan giita
dién tich cua 12 pic dinh lugng va ndng do cac dung dich tuong tng.

Tién hanh sic ky dung dich thir. Xéc dinh cac pic dinh lwong trén sic ky do cua dung dich thi bang
céch so sanh thoi gian luu vai pic cia 12 chat dinh lugng trén sic ky do cua dung dich chuan. Thoi gian
Iru cua 12 pic dinh lugng trong dung dich chuan va thir khac nhau khéng dugc 16n hon 5 %.

C. Tinh két qua:

Tinh ham lwong cua 12 hop chit dinh lwong trong mau thir dira vao dién tich pic caa cac hop chit
nay trén sic ky dd cua dung dich thir, dudng chudn da 14p cua cac chudn twong wng cta ching. Ham
luong cua 12 chit dinh luong dugc tinh theo cong thirc dudi day. Céac pic dinh lwong néu khong co
chuén thi ham lugng c6 thé dugc tinh dua vao duong tuyén tinh caa cac dong phan tuong tng (cac mono-
CQA dugc tinh ham lwong theo chuan AC, cac di-CQA c¢6 thé dugc tinh ham luong theo chuén CY).
Trong do: ) N
X : Ham luong cua chat dinh luong c6 trong mau thu (%)

St: Dién tich dinh thu dwoc Cua mau thir (1l x s) )
= X ——— x p x 100 a: Hé so cua phuong trinh hoi qui dwong tuyén tinh cua chudn
a m(l —h) k: D¢ pha lodng cua mau do (ml)
m: Khoi luong mau tha (cao chiet/ che pham) (mg)
h : Dg am cua mau tha ) v
p - D¢ tinh khiét cua chat chuan hoge CHC (%)
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KET QUA PANH GIA QUY TRINH PINH LUQNG 12 POLYPHENOL
a. Tinh twong thich hé thong
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Hinh PL-123. SKP khio sat tinh twong thich hé thong ciia mau thir (6 lan tiém)
Ghi chi: CQA (caffeoylquinic acid); CF (acid caffeic); AC (acid chlorogenic);

CY (cynarin); CR (cynarosid); SCO (scolymosid). .
Bang PL-25. Két qua khao sat tinh twong thich hé thong caa mau thir

Component SummaryFor Area
Channel: PDA Spectrum

SampleName | 1-CQA | 3-CQA CF AC 4-CQA CcY CR SCO | 34-diCQA | 3,5-diCQA | 15-diCQA | 45-diCQA

1 TTHT 46485 | 1259407 121138| 1645049 | 1328070 | 763895| 191058 | 294700 491672 243745 128857 571698

2 TTHT 46444 | 1263803 | 121005| 1631561 | 1321055 764609| 193075| 296509 494569 244997 128896 574058

3 |TTHT 46340 | 1261197 | 121814 | 1640039 | 1327307 | 762204 192200 204528 | 490403 | 243304 | 128639 574186

4 TTHT 46445 | 1263947 | 121207 | 1640266 | 1323013 | 763352 193507 | 294758 492360 245632 128606 572876

5 TTHT 46453 126117€ | 123944 | 1642848 | 1327069 | 764634 | 192428 | 295283 492707 244034 128739 572292

6 TTHT 46705 | 1264515| 121843 | 1642769 | 1329177 | 764489| 191576| 294814 490567 244610 128393 571999

Mean 46478.7 | 1262341.1 | 1218253 | 16404222 | 1325963.4 | 7638784 | 192323.7 | 295098.5 | 4920463 | 2443869 | 128688.3| 5728516

itd. Dev. 121.03 2035.60 | 1096.92 4722.01 3189.01 92355 909.69 73541 1544.31 858.31 184.75 1058.72

% RSD 0.26 0.18 0.90 029 0.24 0.12 047 025 0.31 035 0.14 0.18
Bang PL-26. Céc thong sé sic ky ciia 12 pic dinh lwong trong mau thir

Name Re('lzrrir:e;on P::;ig Tr]rtistr)llc:ld (pC:::c) H(Tjsl;t Resolution | USP Tailing | USP Plate Count

1 |11-CQA 4.095 0.964 8.913 46485 5444 1.4.7 5142

2 | 3-CQA 6.348 0.072 0.771 | 1259407 | 106588 8.44 1:2:F 6499

3 |CF 10.788 0.822 6.206 117937 8821 13.30 1.08 14347

4 | AC 17.476 0.061 0.748 | 1645049 | 115332 18.32 1.39 33974

5 |4-CQA 18.646 0.086 0.801 | 1328070 | 100743 3.26 1.81 45039

6 |CY 26.161 0.120 0.549 763895 | 210120 34.21 1.12 1211920

7 |CR 31.215 0.822 1.271 191058 | 27880 37.11 1.08 480265

8 | SCO 31.852 0.246 0.992 294700 | 38644 3.38 1.08 402198

9 | 3,4-diCQA 32.927 0.253 1.173 491672 | 58619 5.15 1.07 358662

10 | 3,5-diCQA 33.872 0.558 1.788 243745 | 36396 4.83 1.04 602270

11| 1,5-diCQA 34.347 1.098 2.703 128857 | 21849 2.90 1.00 799274

12 | 4,5-diCQA 36.315 0.228 0.931 571698 | 76514 11.36 1.11 553358

Nhan xét: Dién tich dinh ciia cac pic dinh lugng trong mau thir déu ¢6 RSD < 1,0 % (Bang
PL-25). Tt ca 12 pic dinh lugng déu dat d6 tinh khiét pic véi gié tri purity angle (PA) < purity
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threshold (PT); d6 phan giai (Rs) cua céc pic tir 3,26 — 37,11; hé s6 kéo dudi tir 1,00 — 1,39 va

s6 dia ly thuyét (N) tir 5142 — 1211920 (xem Bang PL-26).

Két luan: Quy trinh dinh lugng dat tinh tuong thich hé thong.

d. Khao sat tinh cheon loc
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Hinh PL-125. Phé UV khao sat tinh chon loc ciia cac chat trong mau thir
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Hinh PL-126. Két qua khao sét tinh chen loc ciia quy trinh dinh lweng 12 polyphenol

Nhan xét:
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—  Thoi gian luu cua 12 pic can dinh lwong trong mau thir twong dwong thoi gian luu cua

mau ddi chiéu, dong thoi mau tring khong co dinh tring véi dinh caa thanh phan can

dinh lwong (xem Hinh PL-125)

duong nhau (Hinh PL-126).

dat do tinh khiét pic (Hinh PL-125 va Hinh PL-126).

Két luan: Quy trinh dinh luong dat tinh chon loc.

Pho UV ciia 12 pic dinh lwong trong mau chuan, mau thir va thar thém chuan twong

Khi thém 1 lwgng chat déi chiéu vao mau thir, dién tich dinh caa hop chét can dinh
luong tang 1én so véi trude khi thém chét dbi chiéu va pic cua chat can dinh lugng phai
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c. Khao sat khoang tuyén tinh
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Hinh PL-127. Pwong tuyén tinh cia 8 chat doi chiéu dung dé dinh lweng 12 polyphenol
Nhan xét: Tur két qua khao sat khoang tuyén tinh ciia 8 polyphenol dinh lwgng duoc trinh bay
Hinh PL-127 va Bang PL-27 c6 thé thdy 4 chit ddi chiéu AC, CY, SCO va CR ¢6 tinh tuyén
tinh trong khoang ndng d6 tir 5,0 — 300 ppm.
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Bang PL-27. Tong hep két qua khao sat dwong tuyén tinh va phan tich phwong trinh hdi quy ciia cac chat

Nong do (ppm) 1-CQA CF AC CY CR SCO 1,5-diCQA 4,5-diCQA
500 6699111 12700380 8802131 8806573 8221800 6040206 11017581 10465954
250 3385042 6513343 4415501 4361589 4107491 3106078 5602279 5169866
100 1327605 2520057 1704258 1621414 1560130 1192687 2216377 2013027
50 660582 1253567 846975 810515 768154 588967 1103964 1006807
25 325561 614745 416129 400720 382011 293511 540297 490165
125 162112 300915 202775 197912 182038 141492 267025 240012
5 64560 116137 75915 76533 70904 57275 97565 87519
1 12425 20361 8362 14301 13634 8751 17902 14598
Phuong trinh twong y =13433x - y = 25533x - y = 17659x - y =17657x - y = 16497x- y = 12151x - y =22109x + y = 20950x -
quan hoi quy 4577,8 6417,8 23612 46270 32379 4462 446,72 34776
R? 0,9999 0,9998 0,9999 0,9998 0,9999 0,9998 0,9999 0,9999
Fo.os 5,9874
F 170236,0418 35470,7875 156013,5530 27611,3974 63542,2374 27779,7164 84439,4371 106832,2827
F> F:;anjghtl}rgg}% trinh Tuong thich Tuong thich Tuwong thich Tuong thich Tuong thich Tuong thich Tuong thich Tuong thich
to.0s 2.4469
Giatritcuahgsda 412,5967 188,3369 394,9855 166,1668 252,0759 166,6725 290,5846 326,8521
ta> toos: a c6 y nghia Co y nghia Co y nghia Co y nghia Co6 y nghia Co y nghia Co y nghia Co y nghia Co y nghia
Giatritcuahg s b -0,6968 -0,2346 -2,6172 -2,1577 -2,4516 -0,3033 0,0291 -2,6886
to< to.osinbg}l:?aﬁng coy Khong y nghia ~ Khong y nghia ~ Khong y nghia ~ Khong y nghia  Khong y nghia  Khong y nghia  Khong y nghia  Khong y nghia
Két '”f;y%:]“:g]“hg trinh o _ 34330y = 25533x y = 17659x y = 17657x y=16497x  y=12151x y=22100x y = 20950x
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d. Giéi han phat hién (LOD) va giéi han dinh lwgng (LOQ)
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Hinh PL-128. Sic ky d6 ciia cac chit tai LOD va LOQ
Bang PL-28. Nong d9 ciia LOD va LOQ ciia cac chit
STT Hep chat LOD (pg/ml) LOQ (ug/ml)
1 1-O-caffeoylquinic 0,125 0,4125
2 Acid caffeic 0,125 0,4125
3 Acid chlorogenic 0,125 0,4125
4 Cynarin 0,05 0,165
5 Cynarosid 0,0625 0,2063
6 Scolymosid 0,0625 0,2063
7 1,5-dicaffeoylquinic 0,0625 0,2063
8 4,5-dicaffeaylquinic 0,0625 0,2063

4Giatri LOQ duoc suy ra tur LOD

e. Po tinh khiét caa chat déi chiéu

Bang PL-29. Két qua dé tinh khiét trén UPLC-PDA ciia c4c chat déi chiéu

b1,5- by 5-

A bq_ b a a a b
Chat 1-CQA CF AC CY CR SCO diCQA diCQA

Do tinh khiét

(%) 99,44 99,21 98,52 93,77 99,35 97,43 96,27 93,48

Dd duroc thiét ldp CDC ¢ Muc 3.2.1; °Pg tinh khiét sac ky (HPLC-PDA)
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Acid 1-caffeoylquinic

3.00-| “’ 0
M|
250] jl |
200 | "‘le\“ 210
{1
™ ALt TR a0
100-| AL non
Retention ) . .
) Purityl Purityl Area o Height ) ) -
Name ;I'r;rlrs Angle | Threshold | (uV*sec) % Area (uV) Resolution | KPrime | USP Tailing | USP Plate Count
1[1-CQA 3.928 0.664 0.913 | 33841096| 99.44 | 322078 13.08 145 3142
2 8.606 11.857 90.000 131053 0.38 11031 1540 29.85 1.7 10848
3 28.749 15.630 90.000 59097 0.17 9066 7982 | 102.04 1.14 476478
Acid caffeic
350 0
‘ N i 020
. Il s
200 0w
1.50-
000 Jk 60 wm | mw | e | «m | o
000 500 10.00 1500 20,00 2500 3000 3500 4000 45.00 5000 5500 0.0 Mg
Retention : . .
N Purity1 Purity1 Area o Height . . -
Name ;I'F:I:e; Angle | Threshold | (u\V*sec) % Area (V) Resolution | K Prime | USP Tailing | USP Plate Count
1 9561 9.332 10.504 512097 078 | 30243 33.27 0.76 10722
2 |CF 10.270 0.089 0.328 | 65110171 99.21 | 2905225 1.50 35.81 1.28 5061
Scolymosid
- . (
Q |
@ | a0
250 '“ o
q (VM 020
200, (Ih o
I “‘ (1 o0
. (LW =
] i
fti 000
1.00 |
050 Vs iuuo
oo’ " ato” woo 2000 Mw‘:: T adea T Tedon’
Retention . . .
X Purity1 Purity1 Area o Height . . -
Name ;I'rlr;rl:e) Angle | Threshold | (pV*sec) % Area (V) Resolution | K Prime [ USP Tailing | USP Plate Count
1 [ScCO 31.328 0.043 0.256 | 30922737 | 97.43 | 2715598 111.29 1.61 173705
2 33.745 1.040 1.361 362180 1.14 | 31627 870 | 11995 1.36 235976
3 34.175 1.086 1318 | 452013 142 | 51362 181 | 12149 1.33 363880
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Acid 1,5-dicaffeoylquinic

500
4 0.40
<
] 8 035
500 3 030
400 (H{A A
} “‘ | \“(‘ ‘ Fos
o0 I I\ 010
] [ [{{E[
| o8
200 000
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1 2000
1.00 ‘J:\(;am
o0 o W s soo
000 s00 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 600
Retention ) . .
) Purity1 Purityl Area o Height . . -
Name ;I'rlnrlr:,; Angle | Threshold | (uV*sec) % Area v Resolution | KPrime | USP Tailing | USP Plate Count
1 32.357 1.192 1.844 | 9162307 1.65 | 812029 114.98 1.39 161971
2 | 1,5-diCQA 33.607 0.025 0.266 |551920575 96.27 |41420711 119.45 1.60 158057
3 35.039 0.893 1.198 | 12172596 2.06 | 1412832 12459 1.46 374848
4 39.245 14.646! 1.610 | 17102535 2.89 | 2112368 139.66 0.94 7130823
Acid 4,5-dicaffeoylquinic
800 040
é 036
o0 § ‘W}? 0.0
b [ ! 0286
400
I E
flih . >R
Y11k 015
300 ”w‘ 1) AL oo
| | | ! Foons
200 |
000
[ -005
100 ; < 2000
J [ Ao
Ll —— — — ,.J" — — 000 "1000 a0 000 "s000
0.00 500 10.00 15.00 2000 25,00 30.00 3500 4000 4500 5000 5500 600 Minisan
Retention . . .
N Purity1 Purity1 Area o Height " . -
Name ;I":qu'rs Angle | Threshold | (uV*sec) % Area v Resolution | KPrime | USP Tailing | USP Plate Count
1 33.223 0.840 1.181 711564 1.30| 61328 118.08 1.34 177364
2 34.248 0.386 0.558 | 1717886 3.18 | 118013 121.75 1.54 265158
3 | 4,5diCQA 35.576 0.025 0.243 | 51163209 93.48 | 4133094 126.51 1.75 199956
4 39.083 2311 0.681 1135747 207 | 241327 139.08 0.93 7915728
Hinh PL-129. Ket qua khao sat d9 tinh khiet caa cac chat doi chieu
? r A - -
e. Khao sat do lap lai
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Hinh PL-130. Sic ky dé khao sat ¢ lap lai
Ghi chu: CQA (caffeoylquinic acid); CF (acid caffei); AC (acid chlorogenic);
CY (cynarin); SCO (scolymosid); CR (cynarosid)



/7

PL.119

A X H .
s D¢ lap lai trong ngay:
SampleName | Peak Name | RT Area SampleName | PeakName | RT Area SampleName |PeakName | RT Area SampleName |PeakName | RT Area
1 DLL-2 1-COA 4.239] 45192 1 [DLL2 3-COA 6.626 | 1236229 1 DLL-2 CF 11.432] 123123 1 [oz AC 18.211( 1621101
2 DLL-3 1-CaA 4.275] 45125 2 |o3 3-C0A 6.614 | 1244384 2 |DLL3 CF 11.236| 125224 2 [os AC 17.858 | 1644219
3 DLL4 1-COA 4.259| 45934 3 [DLL4 3-C0A 6.566 1256788 3 |DLL4 CF 11.140| 125668 R AC 17.769 | 1648129
4 DLL-6 1-COA 4.328| 45349 4 |DLL6 [a.caa 6.725 1248936 4 |DLL6 CF 11.482| 123693 4 |blL6 AC 18.030 | 1635204
5 DLL-7 1.COA 4.266| 45369 5 |bLL7 [3c0A 6.504 | 1234827 5 [DLL7 cF 11.215| 125545 5 |ow7 AC 17.812| 1625124
[ DLL-8 1-CQA 4.284 | 45046 6 DLL-8 3-CQA 6.595 1231393 6 |DLL8 CF 11.230| 124782 3 DLL-8 AC 17.818 | 1606110
Mean 4.272[ 45336 | | Mean 6.620 1242093| Mean 11.289| 124673 | | Mean 17.916 | 1629981
5td. Dev. 0.03|318.96| ftd. Dev. 0.06 | 9692.26 | 3td. Dev. 0.14|1041.98| |3td. Dev. 0.17)15694.72
% RSD 071| 070 | |%RSD 083 078 | |%RSD | 1.20[ 084 | |%rsD 095 036
SampleName | PeakName | RT Area SampleName PeakName| RT Area ‘ ‘sampleName PeakName | RT ‘ Area ‘ SampleName | Peak Name | RT Area
1 (D2 4-COA 19.406 | 1311930 1 |biL2 Jev 26396| 754546 [ | 1 |DLL-2 CR 31,681 198241 1 DLL-2 sco 32.338| 284930
2 |DLL-3 4-COA 19.115/1325005| | 2 |DLL3 cY 26.363| 758917 2 [pLL3 CR 31.641] 199012 2 [pLL3 $CO 32.305[ 290316
3 DLL4 4-COA 19.030 | 1326788 3 DLL4 cYy 26.372| 761362 3 |DLL4 CR 31.603 | 201593 3 DLL4 sco 32.257 | 294363
4 |pLLe 4-COA 19.272(1322155| 4  |DLL6 cY 26.391 757790 4 |DLLG CR 31.652 | 198876 4 |DLL$ SCO 32.315| 292952
5 [DLL7 4-COA 19.042(1315253| 5 |DLLT cy 26.378 | 750959 5 | DLLT CR 31.723] 196925 5 |pLL7 5CO 32.396| 262370
6 |DLL8 4-CQA 19.047|1306067 | | 6  [DLL-8 I 26.391 745904 6 |DLL-§ CR 31.711) 196086 6 |DLL-B sCO 32379 286787
Mean 19.152 1317866 | | Mean | 26.382| 754913 | | Mean 31.669 | 198455 | Mean 32.332 288620
5td. Dev. 0.15] 8127.06 | [5td. Dev. 0.01/5707.02 5td. Dev. 0.051914.78 | 3td. Dev. 0.05]4704.44
% RSD 0.80| 0.62 ||%RSD 005 076 | |%RSD 0.14| 0.96 ||%RSD 0.16) 1.63
‘ SampleName | PeakName| RT | Area SampleName |PeakName RT | Area SampleName | PeakName = RT | Area SampleName | PeakName| RT | Area
1 IDLL2 3.4-diCQA |33.380 | 494181 1 DLL-2 3,54iCOA | 34.222| 238319 1 DLL-2 1,5-diCQA [34.624| 128038 1 DLL-2 45-diCQA [36.600| 584716
2 [DLL3 3.4-diCQA | 33.368 | 497147 2 |o3 3,54iCOA |34.219 238773 2 |DLL3 1.54iCQA | 34623 | 128106 2 |poa 4,5diCQA |36.580 | 582771
3 [DLL4 3.4-diCQA |33.318] 494111 3 |o4 3,54iCOA | 34.184 | 239949 3 [DLL4 1,5diCQA |34.595 128226 3 |p4 4,54iCQA |36.577 | 595631 |
4 [DLL6 3.4-diCQA |33.372| 499659 4 |DlL6 354diCQA | 34.230 | 238745 4 |DLL6 1,5diCQA |34.639| 127602 4 |DLLs 4.5diCOA |36.651| 589673
5 |DLL7 3.4-diCQA |33.441| 492714 5 [DLLT 3,5diCOA |34.281 236419 5 |DLLT 1,5-diCQA | 34,675 125923 5 |or 4,5diCOA |36.647 | 587071
6 OLL-8 34-diCOA |33.422) 491233 [ DLL-8 35diCOA | 34.260| 235368 6 DLL-8 1,5-diCQA | 34.655| 125698 6 DLL-8 45-diCOA |36.636| 582784
Mean 33.384 | 494841 | | Mean 34,233 237928 | | Mean 34.635| 127265 | | Mean 36.615| 588774
3td. Dev. | 0.04|3087.23 | fitd. Dev 0.031700.73| [td. Dev. 0.03| 1149.06 | td. Dev. 0.03]4879.56
|% RSD 0.13| 062 | [%RsD | o010 1 | |%RsD | oos] oso ||%rsD 0.09] 083 |
A z 9 A s H 9 . . <
Nhan xét: RSD cua dién tich pic cua 12 pic dinh luong dat tir 0,62 — 0,96 %
- 7 -
< Do chinh x&c trung gian:
SampleName | Peak Name‘ RT | Arca SampleName | PeakName| RT | Area SampleName [PeakName| RT | Area SampleName |PeakName | RT | Area
1 DCXTG-1 1-cOA 3.780 45761 1 DCXTG-1 3-COA 5.689| 1236987 1 DCXTG-1 CF 9.752 | 121982 1 |DCeXTGA AC 16.111] 1622835
2 |pcxTe-2 1-CQA 3779145569 | 2 |DoXTG2  |3COA 5.683 | 1234136 2 |DCXTG-2 CF 9.752 | 122692 2 |pxtez  |ac 16.102 | 1619671
3 |bEXTGe3 1-CaA 3.780 | 45554 3 |[DOXTG3 [3-CoA 5.695 | 1233467 3 |DCXTG-3 CF 9.786 | 120410 3 |DOXTG3  |AC 16.154 | 1607374
4 |DCXTG4 1-CQA 3781/ 44662 | 4 |DCXTG4  3COA 5708[1209451| 4  |DoxTG4  |CF 9.812] 117843 4 |DCXTe4  |AC 16.294 | 1589949
5 |DcxTe6 1-CaA 3.752 | 44983 5 |pcxTes  3C0A 5631| 1216507 5 |DCxTG6 CF 9.626 | 119748 5 |DCXTG6  |AC 15.910 | 1590330
6  |DCexT67 1-CaA 3.748 | 46048 6 |DCXTGT  [3CQA 5.632[ 1261595 6 |oexTa? CF 9.657 | 122130 6 |DCXTGT  |AC 16.028 | 1646192
7 DLL-2 1-CaA 4.238 | 45182 7 DLL-2 3-COA 6,626 | 1236229 7 DLL-2 CF 11.432| 123123 i DLL-2 AC 18.211] 1621101
8 |DLL3 1-caa 4.275 | 45125 ERET) 3-C0A 6.614| 1244384 8 oL CF 11.236| 125224 8 |DLL3 AC 17.858 | 1644219
9  |olL4 1-CaA 4.259 | 45934 9 [DLL4 3-COA 6.565 | 1256788 9 |oLL4 CF 11.140| 125668 9 |DLL4 AC 17.769 | 1648129
10 DLL-6 1-CQA 4.328 | 45349 10 | DLL-8 3C0A 6.725| 1248936 10 DLL-6 CF 11.482| 123693 10 DLL-6 AC 18.030 | 1635204
1 |pLLy 1-COA | 4.266 45369 1 DLLT [3.coa 6.504 | 1234827 11 |oLT cF 11.215] 125545 11 |DLL7 AC 17.812| 1625124
12 |ols 1COA | 4.264 45046 12 |DLLe 3COA  [6595(1281393| 12 |DLLB cF 11230| 124782 12 |DLLS AC 17.618] 1606110
Mean |4.021] 45384 | Mean 6.147| 1237063 | Mean 10.510| 122737 | Mean 17.008 | 1621358
itd. Dev. | 0.261411.16] 5td. Dev. 0.50|14861.37 | 3td. Dew. 0.82[2470.69| td. Dev. 0.96 | 20092.03
% RSD | Le54] 091 | wrsD 806] 120 | %RsD 781 201 | %RSD ECIRER
SampleName | PeakMName| RT Area SampleName | PeakName | RT Area SampleName | Peak Name | RT Area SampleName | PeakName | RT Area
1 |poxTe1 [4ceA 17.160 | 1313873 1 |ooxTer [ov 25899 750175 | 1 | DCXTGA1 CR 30826192547 | 1 |DCXTGA | SCO 31,458 | 290300
2 |pcxTe2  |4coA 17.143] 1302453 2 |pexte2 ey 25,889 | 748579 2 DCXTG-2 CR 30813[191047 | 2 |DCXTG2  |SCO 31.447( 291978
3 |poxTea  [4coA 17.189 1306128 3 |pcxTes  |oy 25.886 | 748225 3 DCXTG-3 CR 30.805[ 191281 3 |DCXTG3  |SCO 31.440( 291884
4 |DCXTG4  |4CQA 17.344 | 1283957 4 |pbcxTe4 [y 25.945 | 733960 4 | DoxTe4 CR 30.903| 187810 | 4 |DCXTG4 | sSCO 31.560( 284583
5 |DCXTG6  |4-CQA 16.930| 1290949 5 |pcxTee  |ov 25.834 | 734706 5 DCXTG-6 CR 30.716[ 187545 5 |DCXTG6 | SCO 31.343| 266359
6 |DOXTGT  |4COA 17.057 | 1326800 6 [DCXTGT  |CY 25.891| 764505 | 6 DCXTG-7 CR 30.818| 196983 | 6 |DCXTG7  |SCO 31.467] 297898
7 |ouwz 4CoA 19.406 | 1311930 7 |oLlz cY 26.396 | 754546 7 DLL-2 CR 31681198241 7 [DLL=2 SCO 32.338( 284930
& |DLL3 4COA 19.115| 1325005 8 [oLL3 lev 26.363 | 758917 8 DLL-3 CR 31.641)199012| 8 |DLL3 5CO 32.305( 290316
9 DLL4 4-COA 19.030| 1326788 9 DLL4 |cY 26372 761362 | 9 _DLL_—“ CR 1 31.603 201593\_ 9 DLL-4 5CO 32.257 | 294363
10 |DLL6 4-COA 19.272| 1322155 10 DLL-6 [=3 26.391| 757790 10 DLL-6 CR 31.652| 198876 | 10 |DLL6 8CO. |32315] 202052
TR IC0A 19.022| 1315253 1 |pLLT oY 26378 750958 | 11 |DLL7 CR 31.723| 196925 | 11 |DLL7 sco 32.396| 282370
12 |plLe 4caA 19.047| 1306067 12 |oLLs 3 26.391| 745004 | 12 |DLL8 CR 31.711| 196086 | 12 [DLL-B SCO 32.379 286787
Mean 18.145| 1310946 | Mean 26.136 | 750802 | Mean 31241 194829 | Mean 31.892| 289560
5. Dov. 106|1352072] . Dev. 026 956676 3td. Dev. | 0.45]4634.87 | 3td. Dev. 0.464595.47
% RS0 so5| 105 | %RSD | ose] 127 | %Rso | 144] 238 | %RsD 145 159
SampleName | PeakName | RT Area SampleName | PeakName | RT Area SampleName PeakName | RT Area SampleName | PeakName | RT Area
1 |pcxTe |sadicoa |32.267 | 485476 1| DeXTe-t 3.54ICQA [33.340 | 242715 1 DCXTG- 1,5-diCOA | 33.867 | 120863 1 |[DCXTG-1  |4,54iCQA |35767| 577095
2 |DCXTG2 | 3.4-diCOA | 32274 484930 2 |DCXTG2  |3.54iCOA [33.325| 241867 2 [pcxTG2 1.5iCQA |33.852| 129210 2 |DCXTG2  [45diCQA | 35754 574326
3 |DCXTG3  |3.4-diCQA |32.259|486817 3 |DCXTG3  |3.54iCOA [33.313| 241629 3 |pexTes 1.5<0iCQA | 33.843 | 120105 3 |DCXTG-3  |4.54iCQA | 35741 577817
4 |DEXTG4  |34-diCOA |32.400 474714 4 |DCXTG4  |3.5<iCQA [33.433] 237402 4 |DCXTG4 1.5diCQA [33.941] 126970 4 |DCXTG4  |4,54iCQA | 35800 571556
5 [DCXTG6  [34-diCQA [32.144] 476207 5 |DCXTG6  |3.54iCQA [33210) 237132 5 |pcxTes 1,54iCQA | 33.755| 126186 5  |DCXTG-6  |4.5diCOA | 35661 | 572926
6 |DCXTG7  |3.44diCOA |32280| 494049 6 |DCXTG7  |3.5-iCQA [33.330| 245454 6 |DCXTG7 1.5<iCQA | 33.851( 130674 6 |DCXTG-7  |4,54iCQA | 35713 584095
7 |plL2 3,4-diCQA |33.380 | 494181 7 |ol2 3.54ICQA [34.222[ 238319 7 [pLL2 1.5<0ICQA | 34.624 | 128038 7 |oLLz 4,54ICQA | 36.600 584716
8 |plL-3 34dICOA |33368| 497147 | 8 |DLL3 354diCaA [34219]238773| 8 |DLLa 1.5<iCQA | 34.623| 128106 s |DLL3 4,5diCQA |36.580( 592771
9 [plL4 3.4-diCOA [33.318] 494111 s |4 3,5-diCQA [34.184 | 239849 s [pLi4 1,5-diCOA | 34.595 | 128226 9 |oLl4 45diCOA | 36,577 | 595631
10 |DLL-6 |3.4-4iCQA |33.372 | 499859 10 [DLL6 3.54ICQA [34.230| 238745 10 |DLL6 1.5<1iCQA | 34.639 | 127602 10 |DLLs 4.54iCAA | 36,651/ 589673
11 DLL-7 3,4-diCQA |33.441| 492714 " OLL-7 3.5-diCOA |34.281| 236419 11 DLL-7 1.5diCQA | 34.675 | 125923 1 DLL-7 4,5diCQA | 36,647 | 587071
12 |pLLe 3.4-4iCQA |33.422( 491233 12 [oLL8 3,5-diCOA [34.260 | 235366 12 |DLLs 1.5<ICQA | 34.655 | 125698 12 |DlLB 4.5diCQA | 36.636| 582764
Mean 32,829 489270 | Mean 33.779| 239464 | Mean 34.243 [ 127967 | Mean |36.177 582539
3td. Dev. 0.587849.96] std. Dev. 0.48|2927.71| 3td. Dev. 0.41[1580.67| itd. Dew. 0.46|7903.62
% RSD |l 178] 160 | =RsD 141 122 | %RsSD 1.20] 1.24 % RSD 27| 136

Hinh PL-131. RSD% ciia cac chét trong khao sat dd lap lai
Nhan xét: RSD cua dién tich pic cua 12 pic dinh lugng dat tir 0,91 — 2,01 %



PL.120

Bang PL-30. Két qua khao sat dd 13ap lai va ham lweng cia 12 hep chat polyphenol trong cao khd Actisd

x KL can 3,4- 3,5- 1,5- 4,5-
Mau (mg) 1-CQA 3-CQA CF AC 4-CQA CY CR SCO diCOA diCOA diCOA diCOA
Dién tich pic (uV.s)
1 20,01 45192 1236229 123123 1621101 1311930 754546 269651 397532 494181 238319 128038 584716
2 20,01 45125 1244384 125224 1644219 1325005 758917 267712 398115 497147 238773 128106 592771
3 20,02 45934 1256788 125668 1648129 1326788 761362 271580 401193 494111 239949 128226 595631
4 20,08 45349 1248936 123693 1635204 1322155 757790 267577 396529 499659 238745 127602 589673
5 20,05 45369 1234827 125545 1625124 1315253 750959 265062 391608 492714 236419 125923 587071
6 20,00 45046 1231393 124782 1606110 1306067 745904 262922 389683 491233 235366 125698 582784
B 45336 1242093 124673 1629981 1317866 754913 267417 395777 494841 237929 127266 588774
SD 318,82 9692,16 1042,00 15694,71 8127,03 5706,66 3104,35 4311,90 3067,28 1700,58 1148,77 4879,56
RSD % 0,71 0,78 0,84 0,96 0,62 0,76 0,96 1,63 0,62 0,71 0,90 0,83
Ham lwgng (%)
1 20,01 0,088 1,819 0,126 2,386 1,931 1,057 0,428 0,841 0,692 0,334 0,143 0,685
2 20,01 0,088 1,831 0,128 2,420 1,950 1,063 0,425 0,842 0,696 0,335 0,143 0,695
3 20,02 0,090 1,849 0,129 2,424 1,952 1,066 0,431 0,848 0,692 0,336 0,143 0,698
4 20,08 0,088 1,832 0,126 2,398 1,939 1,058 0,424 0,836 0,698 0,333 0,142 0,689
5 20,05 0,088 1,814 0,128 2,387 1,932 1,050 0,420 0,827 0,689 0,331 0,140 0,687
6 20,00 0,088 1,813 0,128 2,365 1,923 1,046 0,418 0,825 0,689 0,330 0,140 0,683
B 0,088 1,826 0,127 2,397 1,938 1,057 0,424 0,837 0,693 0,333 0,142 0,689
SD 0,001 0,014 0,001 0,022 0,011 0,008 0,005 0,009 0,004 0,002 0,001 0,006
RSD% 0,92 0,755 0,960 0,934 0,589 0,717 1,140 1,076 0,530 0,695 1,038 0,849
Phan tich két qua
P=0,95;t=257
o 0,002 0,035 0,003 0,058 0,029 0,019 0,012 0,023 0,009 0,006 0,004 0,015
Giatrie la:
Ham hrgng (mg/g) 0,88 + 18,26+ 1,27 + 23,97 + 19,38 + 10,57+ 4,24+ 8,37+ 6,93 + 3,33t 1,42 + 6,89 +
TB +SD 0,01 0,14 0,01 0,22 0,11 0,08 0,05 0,09 0,04 0,02 0,01 0,06

Ghi cha: Gia tri ham luong cua 3- va 4-CQA duoc tinh theo AC (5-CQA); gia tri ham lwong cua 3,4- va 3,5-diCQA duoc tinh theo CY (1,5-diCQA)

Nhan xét: Do lap lai cua quy trinh dinh Iuong c6 gié tri RSD % twr 0,54 - 1,17%.



g. Khao sat do dung

PL.121

Bang PL-31. P§ dung cia quy trinh dinh lwgng 12 polyphenol trong cao kho Actisd

Chét tr?huﬁr) I;;r? (T(QJ] trzél:ﬁ Tlgo DI tiih dl;ugﬁgc tt:él:r?r\]/go prxyc Iﬁi‘)i Két qua
CMVA0  (mg) (mg)  PEWV™ g (mg) (%)
0,0177 0,014 82261 0,030 0,0127 89,54 TB: 90,02
E 80% 0,0178 0,014 82542 0,031 0,0128 90,06 SD: 0,45
g 0,0177 0,014 82529 0,031 0,0128 90,46 RSD%: 0,51
8‘ 0,0178 0,018 94084 0,035 0,0170 95,81 TB: 95,22
é 100% 0,0178 0,018 93331 0,035 0,0168 94,54 SD: 0,64
$ 0,0177 0,018 93663 0,035 0,0169 95,33 RSD%: 0,67
.'; 0,0177 0,021 103936 0,038 0,0207 97,47 TB: 100,41
2 120% 0,0177 0,021 106479 0,039 0,0217 101,80 SD: 2,54
0,0178 0,021 106723 0,040 0,0217 101,95 RSD%: 2,53
0,0252 0,020 236970 0,046 0,0209 103,53 TB: 103,07
80% 0,0252 0,020 235717 0,046 0,0206 102,32 SD: 0,65
o 0,0252 0,020 236796 0,046 0,0208 103,36 RSD%: 0,63
g 0,0252 0,025 266179 0,052 0,0265 105,36 TB: 106,34
8 100% 0,0252 0,025 269344 0,052 0,0271 107,59 SD: 0,46
% 0,0252 0,025 266856 0,052 0,0267 106,09 RSD%: 0,43
< 0,0252 0,030 296315 0,058 0,0324 107,17 TB: 106,11
120% 0,0252 0,030 293359 0,057 0,0318 105,27 SD: 0,97
0,0251 0,030 293854 0,057 0,0319 105,88 RSD%: 0,91
0,4776 0,382 3002851 0,838 0,3600 94,22 TB: 94,75
80% 0,4776 0,382 3009425 0,839 0,3619 94,70 SD: 0,56
E 0,4776 0,382 3018121 0,842 0,3643 95,34 RSD%: 0,59
% 0,4776 0,478 3298584 0,920 0,4425 92,65 TB: 91,94
E 100% 0,4781 0,478 3274517 0,913 0,4353 91,05 SD: 0,81
; 0,4772 0,477 3286322 0,917 0,4396 92,12 RSD%: 0,88
2 0,4776 0,573 3652740 1,019 0,5413 94,44 TB: 93,49
120% 0,4776 0,573 3605469 1,006 0,5281 92,14 SD: 1,20
0,4769 0,572 3635843 1,014 0,5373 93,89 RSD%: 1,28
0,2105 0,168 1390848 0,369 0,1588 94,27 TB: 95,61
80% 0,2105 0,168 1403540 0,373 0,1621 96,27 SD: 0,16
0,2105 0,168 1403627 0,373 0,1622 96,29 RSD%: 1,21
E 0,2105 0,211 1559521 0,414 0,2036 96,69 TB: 96,12
g 100% 0,2107 0,211 1561653 0,415 0,2039 96,76 SD: 1,06
6 0,2103 0,210 1543785 0,410 0,1996 94,90 RSD%: 1,10
0,2105 0,253 1701061 0,452 0,2412 95,45 TB: 95,66
120% 0,2105 0,253 1707169 0,453 0,2428 96,09 SD: 0,37
0,2102 0,252 1698402 0,451 0,2408 95,44 RSD%: 0,39
0,0850 0,068 493863 0,149 0,0637 107,05 TB: 91,40
80% 0,0850 0,068 489314 0,147 0,0624 91,74 SD: 2,54
0,0850 0,068 482461 0,145 0,0603 88,71 RSD%: 2,78
E 0,0850 0,085 543790 0,164 0,0788 92,70 TB: 94,40
E 100% 0,0851 0,085 554114 0,167 0,0818 96,16 SD: 1,73
(% 0,0849 0,085 547902 0,165 0,0801 94,35 RSD%: 1,83
0,0850 0,102 599388 0,180 0,0955 93,67 TB: 95,09
120% 0,0850 0,102 610421 0,184 0,0988 96,93 SD: 1,66
0,0848 0,102 601940 0,181 0,0964 94,69 RSD%: 1,75



PL.122

Chat tr?huﬁrj Is?z?r? 251 tr%l:r?r\]/go DI tiih dI:)u(;!ur'](?c tf?élrl]g?/go pf;[l‘; Ireu‘)i Két qua
MVao (mg) mg)  PEWV Ty (mg) (%)
0,1641 0,131 744482 0,299 0,1344 102,34 TB: 102,81
80% 0,1641 0,131 747901 0,300 0,1357 103,39 SD: 0,53
= 0,1641 0,131 745699 0,299 0,1349 102,71 RSD%: 0,51
8 0,1641 0,164 838422 0,336 0,1720 104,82 TB: 103,57
; 100% 0,1643 0,164 825868 0,331 0,1668 101,56 SD: 1,76
§ 0,1640 0,164 835597 0,335 0,1711 104,34 RSD%: 1,70
@ 0,1641 0,197 933947 0,374 0,2103 106,80 TB: 105,07
120% 0,1641 0,197 916378 0,367 0,2033 103,22 SD: 1,79
0,1639 0,197 924609 0,371 0,2068 105,18 RSD%: 1,70
0,0285 0,023 236575 0,050 0,0214 9382  TB:9488
80% 0,0285 0,023 238978 0,050 0,0219 96,05 SD: 1,11
0,0285 0,023 237591 0,050 0,0216 94,76 RSD%: 1,17
EE)J 0,0285 0,029 268310 0,057 0,0281 98,54 TB: 97,90
% 100% 0,0286 0,029 266787 0,056 0,0278 97,22 SD: 0,66
Lo 0,0285 0,029 267241 0,056 0,0279 97,95 RSD%: 0,68
- 0,0285 0,034 297921 0,063 0,0344 100,38 TB: 101,07
120% 0,0285 0,034 299799 0,063 0,0348 101,54 SD: 0,61
0,0285 0,034 298949 0,063 0,0346 101,29 RSD%: 0,60
0,1366 0,109 1062099 0,236 0,0993 90,81 TB: 91,74
80% 0,1366 0,109 1061505 0,236 0,0991 90,69 SD: 1,71
0,1366 0,109 1076406 0,239 0,1024 93,71 RSD%: 1,87
8 0,1366 0,137 1192277 0,265 0,1282 93,81 TB: 95,26
% 100% 0,1368 0,137 1206039 0,268 0,1311 95,85 SD: 1,26
0o 0,1365 0,136 1205323 0,268 0,1312 96,12 RSD%: 1,33
~ 0,1366 0,164 1293225 0,287 0,1506 91,85 TB: 92,59
120% 0,1366 0,164 1300013 0,289 0,1521 92,77 SD: 0,67
0,1364 0,164 1301015 0,289 0,1525 93,17 RSD%: 0,73

Nhan xét: Quy trinh dinh lugng c6 do phuc hdi cia 8 hop chat polyphenol nhu sau
- Acid 1-caffeoylquinic: 90,0 - 100,4% (RSD = 0,5 - 2,5 %)

- Acid caffeic: 103,1 - 106,3 % (RSD =0,4 - 0,9 %)

- Acid chlorogenic: 91,9 - 94,7 % (RSD = 0,6 - 1,3 %)

- Cynarin: 95,6 - 96,1 % (RSD =0,4 - 1,2 %)

- Cynarosid: 91,4 - 95,1 % (RSD = 1,7 - 2,8 %)

- Scolymosid:102,8 - 105,1 % (RSD = 0,5 - 1,7 %)

- Acid 1,5-dicaffeoylquinic: 94,9 - 101,1 % (RSD = 0,6 - 1,2 %)

- Acid 4,5-di-caffeoylquinic: 91,7 - 95,3 % (RSD = 0,7 - 1,9 %)



PL.123

PO PUNG CUA QUY TRINH PINH LUONG 12 POLYPHENOL

Ti 1§ thém vao 80 %

Peak Name: 1-CQA
SampleName | Peak Name | Injection ';"ngtg T:r‘;'md RT | Area | KPrime | USP Tailing | USP Plate Count
1 80%-1 1-CQA 1 0.525 25.848 | 3.973 | 82261 13.24 1.25 3527
2 80%-2 1-CQA 1 0532 28.848 | 3.825 | 82542 12.71 1.26 3770
3 80%-3 1-CQA 1 0595| 292413866 | 82529 | 1286 1.21 3947
Mean 3.888 | 82444
Sitd. Dev. 0.08 | 158.87
% RSD 197| 019
Peak Name: CF
SampleName | Peak Name | Injection 'L“";‘l’g Tl | RT | Area | KPrime | Resolution | USP Tailing | USP Plate Count
1| 80%-1 cF 1| 0256| 14183 10249 | 236970 3573 1072 121 9473
2 |so%-2 cF 1] 0291| 16107 0876 |235717| 3440 11.03 118 9384
3 |so%-3 cF 1] o033| 16891 ooss|236798| 3460 11.07 121 9401
Mean 10.028 | 236494
1d. Dev. 020 | 67878
% RSD 195| 029
Peak Name: AC
SampleName | Peak Name | Injection | oY1 | _Purity! RT | Area |KPrime | Resolution| USP Tailing | USP Plate Count
Angle | Threshold
1| 80%-1 AC 1] oos 1640 16542 | 3002851 | 5829 1372 151 17831
2 | 80%-2 AC 1] oom 1976 16.153 | 3009425 |  56.90 1377 152 16568
3 | B0%-3 AC 1] ooss 1955 16.218 | 3018121 |  57.13 1366 151 16704
Mean 16.304 | 3010132
td. Dev. 021 765977
325 nm % RSD 128| 025
Peak Name: CY
SampleName | Peak Name | Injection Tr;‘lyel TI:'L;II}:M RT Area K Prime | Resolution | USP Tailing | USP Plate Count
1 | 80%1 cv 1] ooz7 1094 | 25977 | 1390848 | 9211 2021 134 700118
2 |s0%2 cv 1] oozs 1276 | 25957 | 1403540 9204 3019 134 696676
3 |80%3 cv 1] ooz 1282 | 25960 | 1403627 | 9205 2991 134 702422
Mean 25.964 | 1399338
td. Dev. 001 735271
Ye RSD 0.04 053
Peak Name: 1,5-diCQA
SampleName | Peak Name | Injection ':,”;?: ohurits| RT | Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 | 8o%-1 15-diCOA 1| o1se 8144 | 33975 | 236575 | 12078 200 125 345164
2z | 80%-2 15-diCOA 1| 0153 10034 34023 238978 | 12084 201 125 357656
3 | 80%3 1,5-diCQA 1| o0159| 1026234006 | 237591 | 12088 200 125 351830
Mean 34001 | 237715
Std. Dev. 0.02 | 1206.42
o RSD 0.07 0.51
Peak Name: 4,5-diCQA
SampleName | PeakName | Injection ?;?g Tr?‘e:i'r“"dd RT | Area |KPrime | Resolution | USP Tailing | USP Plate Count
1| 80%-1 4,5-diCOA 1] o054 2410 | 35.866 | 1062009 | 127.55 7.80 142 300865
2 |80%-2 45-diCOA 1] o054 3108 | 35916 | 1061505 | 127.73 7.80 141 200626
3 |80%a3 45-diCOA 1] o051 2827 | 35.906 | 1076406 | 127.69 7.86 140 300355
Mean 35.896 | 1066670
1d. Dev. 003 | 8436.83
% RSD 007| 079
Peak Name: CR
SampleName | PeakName | Injection | 2r! | _Puritd | o Area | K Prime | Resolution | USP Tailing | USP Plate Count
Angle | Threshold
1 80%-1 CR 1 0.167 4976 | 31.016 | 493863 11017 28.00 1.31 265930
2 |so%2 CR 1] oare 6604 | 31.043| 489314 | 11027 28.03 131 260693
80%-3 cR 1| oaso 6.857 | 31.024| 482461 | 110.2¢ 28.16 131 264353
Mean 31028 488546
hd. Dev. 001 5730.666
% RSD 004 147
349 nm Peak Name: SCO
SampleName | PeakName | Injection Z‘:"!;‘l": it | RT | Area |KPrime | Resolution | USP Tailing | USP Plate Count
1 80%-1 sco 1| oser 4199 | 31694 | 744482 | 11256C 271 138 223976
2 |80%-2 sco 1| ogss 5000 | 31.720| 747901 | 11272 273 139 223837
3 | 80%-3 sco 1| oere 5051 31.706 | 745699 | 11264 272 139 222477
Mean 31.710 | 746028
td. Dev. 002 | 1733.05
© RSD 006| 023




PL.124

Ti I thém vao 100 %

Peak Name: 1-CQA

SampleName | Peak Name | Injection Z‘:'n:l;tl!: T:r';itl-.y‘old RT Area | KPrime | USP Tailing | USP Plate Count
1 100%-1 1-CQA 1 0.470 29.430 | 3.834 | 94084 12.74 127 3809
2 100%-2 1-CQA 1 0.467 29.835 | 3.828 | 93331 12.72 126 3849
3 100%-3 1-CQA 1 0.484 30.378 | 3.825 | 93663 12.71 128 3733
Mean 3.829 | 93693
td. Dev. 0.00 | 37746
Vo RSD 0.11| 0.40
Peak Name: CF
SampleName | Peak Name | Injection ';'gﬂ TDT;'I-ﬂm RT | Area | KPrime | Resclution | USP Tailing | USP Plate Count
1 100%-1 CF 1 0209 16.404 | 9.871 | 266179 | 34.38 1095 1.21 9209
2 100%-2 CF 1 0272 16.557 | 9.836 | 269344 | 3425 10.96 120 9045
100%-3 CF 1 0.304 16.396 | 9.836 | 266856 | 34.25 10.98 123 9191
Mean 9.848 | 267460
itd. Dev. 0.02 | 1666.40
% RSD 021| 062
Peak Name: AC
SampleName | Peak Name | Injection F::‘rg"?: Tg”;md RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 100%-1 AC 1 0.032 2096 | 16.098 | 3298584 |  56.70 13.41 153 15609
2 100%-2 AC 1 0.030 2104 [ 16,083 | 3274517 | 56.64 1337 153 15176
3 100%-3 AC 1 0.031 2028 | 16.059 | 3286322 56.56 13.44 155 15541
Mean 16.080 | 3286474
itd. Dev. 0.02 | 12034.02
/% RSD 012 037
325 nm Peak Name: CY
SampleName | Peak Name | Injection ?]rg'z Tr?:smd RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 100%-1 CcY 1 0.026 1.301 | 25.941 | 1559521 91.98 29.80 1.35 700755
2 100%-2 cy 1 0.024 1.280 | 25.949 | 1561653 | 9201 2986 1.36 697981
3 100%-3 CY 1 0.026 1.300 | 25.944 | 1543785 9199 30.03 1.35 696785
Mean 25945 | 1554986
itd. Dev. 0.00 | 9759.39
% RSD 002| 0863
Peak Name: 1,5-diCQA
SampleName | PeakName | Injection l::;?: Tf?rgmd RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 100%-1 1,5-diCQA 1 0.142 10.019 | 33.979 | 268310 | 120.79 20 124 342931
2 100%-2 15-diCQA 1 0.141 10.289 | 33.937 | 266787 | 12064 198 124 333012
3 100%-3 1,5-diCQA 1 0.144 9941 | 33980 | 267241 | 120.79 199 124 342564
Mean 33.965 | 267446
td. Dev. 002 | 782.28
% RSD 007 029
Peak N : 4,5diCQA
SampleName | PeakName | Injection | Loriy! | Purityt RT Area | K Prime | Resolution | USP Tailing | USP Plate Count
Angle | Threshold
1 100%-1 45-diCQA 1 0.049 2840 | 35,875 | 1192277 | 12758 7.80 142 299498
2 100%-2 4,5-diCQA 1 0.048 2.806 | 35,812 | 1206039 | 127.36 767 141 299814
3 100%-3 4,5-diCQA 1 0.047 2815 | 35,869 | 1205323 | 12756 7.76 142 297925
Mean 35852 | 1201213
itd. Dev. 003 | 7747.30
% RSD 010 0864
Peak Name: CR
SampleName | Peak Name | Injection Z”n';“: T':‘:t'}g‘d RT | Area |KPrime Resolution | USP Tailing | USP Plate Count
1 100%-1 CR 1 0.165 6491 | 31.003 | 543790 | 110.12 28.20 1.30 268270
2 100%-2 CR 1 0.167 6.208 | 30.985 | 554114 | 110.06 28.05 130 270159
3 100%-3 CR 1 0.164 6.579 | 31.004 | 547902 | 110.13 28.15 1.31 266430
Mean 30.997 | 548602
itd. Dev. 0.01 | 5197.17
/%o RSD 003| 0895
349 nm Peak Name: SCO
SampleName | PeakName | Injection l::;?: oo | RT | Avea | KPrime | Resolution | USP Tailing | USP Plate Count
1 100%-1 sco 1 0.895 4.963 | 31677 | 838422 | 11254 27 1.38 226539
2 100%-2 sco 1 0.897 4.954 | 31649 | 825868 | 11244 268 1.38 228333
3 100%-3 sco 1 0.886 5062 | 31679 | 835597 | 11254 270 1.38 224612
Mean 31.668 | 833296
itd. Dev. 0.02 | 6586.04
% RSD 005| 079




PL.125

Ti l¢ thém vao 120 %

Peak Name: 1-CQA

SampleName | Peak Name | Injection ZL:_:;?: TI:'L;sitl'yl;ld RT Area | KPrime | USP Tailing | USP Plate Count
1 120%-1 1-CQA 1 0.429 28.050 | 3.836 | 103936 12.75 123 3829
2 120%-2 1-CQA 1 0.398 29.019 | 3.815 | 106479 12.68 1.26 3650
3 120%-3 1-CQA 1 0424 29563 | 3.912 | 106723 13.02 122 3394
Mean 3.855 | 105713
td. Dev. 0.05 | 1543.57
b RSD 132 146
Peak Name: CF
SampleName | PeakName | Injection i“n'g'?: T::;md RT | Area |KPrime |Resolution| USP Tailing | USP Plate Count
1 120%-1 CF 1 0.238 17.407 | 9.874 | 296315 34.39 10.96 122 9140
2 120%-2 CF 1 0.261 17.672| 9.804 | 293359 | 34.14 10.78 123 8879
3 120%-3 CF 1 0244 17.448 | 10384 | 293854 | 3622 1057 1.21 8628
Mean 10.020 | 294509
td. Dev. 032 | 1583.36
% RSD 316 | 054
Peak Name: AC
SampleName | PeakName | Injection m’ﬁ T?;mﬂ RT Area | K Prime | Resolution | USP Tailing | USP Plate Count
1 [120%-1 AC 1) 0028  2130|16083| 3652740 5664 1319 155 14769
2 | 120%-2 AC 1| 0028 211E| 16.015 | 3605469 |  56.40 1329 156 15040
3 120%-3 AC 1 0.033 2016 | 17.054 | 3635843 | 60.12 13.79 155 17272
Mean 16.384 | 3631351
itd. Dev. 058 | 23953.31
% RSD 355, 066
325 nm Peak Name: CY
SampleName | Peak Name | Injection F::;E Triu;md RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 120%-1 CcY 1 0.026 1.404 | 25.952 | 1701061 9202 2084 1.36 683265
2 120%-2 cy 1 0022 1.397 | 25.048 | 1707169 | 92,00 30.15 136 687053
3 120%-3 cy 1 0027 1.283 | 25949 | 1698402 | 92.01 27.74 135 705453
Mean 25950 | 1702210
itd. Dev. 0.00 | 4495.02
% RSD 0.01 026
Peak Name: 1,5-diCQA
SampleName | Peak Name | Injection Purity! Purityl RT Area  KPrime | Resolution | USP Tailing | USP Plate Count
Angle | Threshold
1 120%-1 1,5-diCQA 1 0122 9970 | 33.999 | 297921 | 120.86 199 1.24 352335
2 120%-2 1,5-diCQA 1 0.127 10271 | 33.989 | 299799 120.82 199 1.24 348334
3 120%-3 1,5-diCQA 1 0131 10.339 | 33.831 | 298949 120.26 199 1.25 299697
Mean 33.940 | 298889
td. Dev. 0.09 | 84051
» RSD 028 031
Peak Name: 4,5-diCQA
SampleName | Peak Name | Injection 2‘;?: T;ue?rﬂld RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 120%-1 4,5-diCQA 1 0.048 2955 | 35886 | 1293225 | 127.62 7.77 141 207237
2 120%-2 45-diCQA 1 0.041 3.040 | 35.876 | 1300013 | 12759 7.7 141 298996
3 120%-3 4,5-diCQA 1 0.049 2820 | 35719 [ 1301015 | 127.03 7.57 142 302440
Mean 35.827 | 1298084
itd. Dev. 0.09 | 423791
s RSD 026 033
Peak Name: CR
SampleName | Peak Name | Injection Z‘;‘I‘: TI:Je:tyI:ﬂd RT | Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 120%-1 CR 1 0.156 6.675| 31.028 | 599388 | 110.21 27.90 1.30 262508
2 | 120%2 CR 1 0144 6506 | 31.023 | 610421 | 110.1€ 21.97 1.31 263486
3 | 120%-3 CR 1 0148 6231 30.878 | 601940 | 10968 27.81 133 275070
Mean 30.976 | 603916
td. Dev. 0.08 | 5775.64
% RSD 027 | 096
349 nm Peak Name: SCO
SampleName | PeakName | Injection F:fé?; TI:uersimld RT Area | KPrime | Resolution | USP Tailing | USP Plate Count
1 120%-1 Sco 1 0.813 5243 | 31.700 | 933947 | 11262 268 1.40 225269
2 120%-2 sco 1 0.805 5206 | 31.696 | 916378 | 11261 268 139 224596
3 | 120%-3 SCO 1| 0791 4644 | 31524 | 924609 | 1119 265 138 236741
Mean 31.640 | 924978
td. Dev. 0.10 | 8790.18
% RSD 032| 095
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Phu luc 51. NGUYEN LIEU DUNG TRONG NGHIEN CUU PONG THAI
TICH LUY

Nguyén liéu (Cac bo phan dung caa cay Actisd)

Gidng tim (AT)
Than va ré Hoa
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Phu luc 52. PINH LUQNG CAC CHE PHAM TRA TUI LQC ACTISO

Thong tin cac ché pham trong nuéc

Bang PL-32. Mgt s6 ché pham tra tui lgc trén thi trwong Viét Nam
Ché Ki

STT phim hiéu Poam Thanh phan
1 HP Trl 12,16 L& Actisd
2 HD Tr2 8,57 70 % Actiso, 30 % Sam
3 DG Tr3 5,26  Actis6, Co ngot 5 %
4 VT Tr4 7,06 Actisb (40 % ré, 40 % than, 10 % hoa), Cam thao
5 LDX Tr5 6,52 L& Actisd
6 LDD Tr6 7,54 Cao Actisd, La Actisd, Thao quyét minh
7 TC Tr7 7,09 Hoa Actiso
8 TA Tr8 7,69 60 % Hoa, 20 % than, 20 % ré Actisd
9 BC Tr9 6,93  R&, than Actisd
10 T8 Tri0 6,18  Actisd (Than, 1450 %, r& 35 %, hoa 7 %), Co ngot 8 %
Bang PL-33. Mot s6 ché pham tir Actisd trén thj truong
st Ch¢ | kinieu | Boim Dang bao che Thanh phan Nim
pham ¢ * Quy cach dong goi SX
1 JF N.CP1 515  Yiennang cing 500 mg cao Actisd, ta dugc 2019
180 vién/chai
2 SL N.CP2 516  Vlennangcing 600 mg cao Actisd, ta dugc 2018
180 vién/chai
3 RP N.CP3 565  vlenbaodudng245mg 550 0 cag Actisd, t duoc 2017
30 vién x 2 vi
4  COV  N.CP4 562 | Vienbaodudng245mg 54y o oo chiét Actisd, ta duot 2019
30 vién x 2 vi
5 HD N.CP5 6,45 Nang ctng 350 mg cao Actisd 2020
6 LW N.CP6 3,28 Nang cung 700 mg cao Actisb 2021
7 BT N.CP7 2,45 Nang cung 550 mg cao Actisb 2020
8 HB N.CP8 5,36 Nang cung 400 mg cao Actisd 2019
" Cao kho Actisb6 100 mg
9 cl | vcpy | 308 | VienDeo245mg Cao kho Chi tir 100 mg 2019
- Cao kho Ma dé 100 mg
Ong udng Cao kho Actisd 280mg
10 HG  VCPIO 596 15 8ngx 10 ml Té duoc vira it 10 ml 2020
11 ND | V.CPlL 206  Onguong 100% cao long Actisd 2020
10 6ng x 10 ml
Ong uéng Cao dic L4 Atisd 900 mg
2 TU VCPIZ - 288 1 8hg x 10 ml Nuéc vira dit 10 ml 2020
Ona uén Cao dic than, ré Actisd 300 mg
13 LDO  V.CP13 278 9 9n °X910 ol Cao dic L& Actisd 200 mg 2019
ong Phu ligu (Co ngot, nuéc) vd 10 ml
Ong uéng Cao dic Actisd 0,2 ¢
14 LDU | V.CP14 10 6ng x 10 ml Ta duoc vira da 10 ml 2020
15 = LDD @ V.CP15 11,29  Cao dac. G6i 100 g Cao dic 100% 2019
5 Lé tuoi Actisé 23,34g
16 TPM V.CP16 11,59 Caomém. Lo 130 g Cé ngot 0,20g. Phu licu 2020
17 L1  NCCP17 842 o 2016
18 L2 | NCCP18 847  Viénbaophim37smg | S0 KhOActiso 200mg 2016
Ta duogc vira da 1 vién
19 L3  NC.CP19 8,04 2016
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Phu luc 53. THONG TIN CHE PHAM NUOC NGOAI CHUA CAO ACTISO

Artichok

§ spports Liver* and
(holestorol Metabolism*

\ 500 180 DIETARY,

 MWGRAMS  CAPSULES “SUPPLEMENT

Ky hiéu: N.CP1
NSX: My
Quy cach: Vién nang ctiing

Thanh phan: 500 mg cao
Actisd

Ham luong: 5 % CQA toan
phan

Liéu dung: 1 vién/ngay

g
RB \DIREﬁT
ARTISCHOCKEN-EXTRAKT
mit 2,5% Cynarin

\:f“‘:j._y Nahrungserginzungsmittel
. 90 Kapseln (51g)

{ y

Ky hiéu: N.CP5
NSX: buc
Quy céch: Vién nang cing

Thanh phan: 350 mg cao
Actisd

Ham luong: 2,5 % cynarin

Liéu dung: 3 vién/ngay

Théng tin cac ché pham nwéc ngoai

. Siperotatse

3 100% PURE

PURE AND POTENT 5% Caffeoytquinic Acids
| —— e )

/ AID DIGESTION®. K
7

7/ HEALTHY CARDIOVASCULAR FUNGTION®

/ BUPPORT METABOLISM®

. /CcHoLEsTERL suppaRT

e

e ot S e i

e e
Moy groed

i gty

J Ol il

w me

DFETARY SUPPLEMENT 180 VEGETABLE CAPSULES.

Ky hiéu: N.CP2
NSX: My

Quy cach: Vién nang ciing
Thanh phan: 600 mg cao Actisd

Ham lugng: 5 % CQA toan
phan

Liéu dung: 2 vién/ngay

ARTISCHOCKEN-
EXTRAKT
1.400 mg Tagesdosis

Ratirticne - Inhaltsstotf

ngsmittel mit

HYZU Kapseln
98g €

Ky hiéu: N.CP6

NSX: buc

Quy cach: Vién nang ctng
Thanh phan: 700 mg cao Actisd
Ham luong: 2,5 % cynarin

Liéu dung: 2 vién/ngay

CHOPHYTOL

Coated tablet

Ky hiéu: N.CP3 va N.CP4

NSX: Phap (mua tai Phap-CP3; mua
tai Viét Nam-CP4)

Quy cach: Vién bao duong
Thanh phan: 200 mg cao Actisd
Liéu dung: 3 - 6 vién/ngay

Ky hiéu: N.CP7

NSX: buc

Quy cach: Vién nang ctng
Thanh phan: 350 mg cao Actisd
Ham luong: 2,5 % cynarin

Liéu dung: 3 vién/ngay
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Phu luc 54. SKP PINH LUQNG CHE PHAM CHUA CAO CHIET ACTISO

v' Céc ché pham nwéc ngoai (N.CP1 — N.CP8)
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Phu luc 55. PINH LUQNG POLYPHENOL TRONG CHE PHAM CHUA

CAO ACTISO
Ti 1¢ % caa acid chlorogenic (AC) trong cac nguyén li¢u ciia che pham:
60.0
<
d 50.0
Q
2 400
g a0
<
e 30.0
c
2 20.0 &
@ ' % & 5 8 ]
0 5 & & & K
5 3 3 N Y (-
g 100 | gi 8 § 3 i
: \ \ Y [ (-
@ o N 13 (18] [ -
= o
N.CP1 N.CP2 N.CP3 N.CP4 V.CP9 V.CP10 V.CP11 V.CP12 V.CP13 V.CP14 V.CP15 Nc'chl NC'7CP1
m1-CQA 9.8 17.2 134 7.4 33 6.6 7.4 0.0 5.0 1.6 2.5 5.0 10.1
H3-CeA 226 325 26.6 28.4 19.2 27.2 25.0 333 20.7 20.3 18.1 26.7 25.9
mAC 38.7 30.5 345 38.3 54.3 39.5 34.1 379 47.5 49.8 54.7 34.7 36.9
04-CQA  29.0 19.8 25.6 25.8 23.2 26.7 335 28.8 26.8 28.2 24.7 33.6 27.1
Ti 1¢ % caa cynarin (CY) trong cac nguyén li¢u cia ché pham:
100.0
é 90.0
O 80.0
5 70.0
oo 60.0
c
O  50.0
S
c 40.0
@
= 300
X 200 H
<@
= Lin bl L el o It Tl 11 @
[ 0.0 IHE I'IH Ing ImH ﬂg e | A IHEH IHE ﬂg i IHEH _ HI
NC.CP1 NC.CP1
N.CP1 N.CP2 N.CP3 N.CP4 V.CP9 V.CP10 V.CP11 V.CP12 V.CP13 V.CP14 V.CP15 6 7
mCY 57.3 52.6 62.6 64.5 27.6 87.0 77.0 64.9 58.4 42.0 33.0 67.4 76.6
H 3,4-diCQA 5.5 16.9 6.1 3.5 34.6 4.4 9.6 11.8 11.0 16.6 16.6 10.4 0.5
£3,5-diCQA 2.4 5.9 4.0 2.2 8.5 4.0 3.1 8.6 7.0 9.7 9.2 5.2 0.0
®1,5-diCCA 124 13.7 12.2 19.3 10.8 0.8 0.9 5.5 10.5 12.8 194 6.2 15.8
04,5-diCQA 224 10.9 15.1 10.5 18.5 3.8 9.3 9.2 13.2 18.9 21.8 10.8 7.0
Ti 1¢ % cua polyphenol trong cac nguyén liéu cia ché pham:
80.0
— 70.0
2
] 60.0
<
o
= 50.0
g
o 400
..C
2 300
c
L 20.0
=
x
oo 0 nd 0 e 0 U E Ty
= 00 NC.CP1 NC.CP1
N.CP1 N.CP2 N.CP3 N.CP4 V.CP9 V.CP10 V.CP11 V.CP12 V.CP13 V.CP14 V.CP15 6 7
Emono-CQA  58.5 15.4 52.9 50.7 53.8 70.4 63.3 68.9 52.5 68.7 68.4 55.9 57.4
m di-CQA 24.3 12.4 28.6 11.6 31.7 18.0 22.1 12.2 14.8 21.1 21.6 21.6 30.9
O Flavonoid 17.2 71.6 18.4 37.6 13.7 11.5 14.6 18.9 32.7 10.2 9.8 21.7 11.7
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Phu luc 56. THONG TIN CAC CAO CHIET THU NGHIEM

CA4c cao chiét thir nghiém sinh hec

Bang PL-34. Khéi lrgng va d§ am cia c4c cao chiét thir nghiém sinh hoc

STT | Cao chiét d'f.ﬁ‘é'ﬁl'f?g) ?ﬁigcn ch%l A Cafg’h?gt‘ % Fé'rfl‘i ts(‘f/i‘t
ieu % 9

1 | ALTH.O 150 - 7,93 9,33 -

2 | ILT.H.0 150 - 7,84 9,80 -

3 | ALH,0 20 10,61 6,41 7,48 21,61
4 |ILH0 20 10,57 6,65 10,29 32,28
5 | AG.H0 60 13,60 7,96 7,37 6,71
6 |IG.H0 60 11,85 16,01 8,23 17,78
7 | AT.HO 15 11,76 3,38 8,22 15,12
8 |ITH.0 20 11,70 3,14 4,72 5,46
9 | ARH0 20 11,49 5,25 10,46 23,67
10 | IRH,0 20 10,64 9,62 12,17 55,73
11 | AH.H0 20 12,82 4,64 10,67 18,98
12 | IH.H.0 20 13,92 3,29 7,12 7,79
13 | AL.96 20 10,61 4,14 5,85 10,45
14 |1L.96 20 12,09 3,40 10,98 15,30
15 | AG.96 20 13,60 3,81 6,03 7,60
16 |1G.96 20 11,85 3,07 5,79 6,78
17 | AT.96 20 11,76 2,36 10,92 10,88
18 | 1T.96 20 11,70 4,62 8,34 15,85
19 | AR96 20 11,49 3,19 10,41 14,31
20 |IR.96 20 10,64 4,09 4,42 7,26
21 | AH.96 20 12,82 2,05 7,59 5,71
22 |IH.96 20 13,92 2,50 9,36 8,09
23 | AL.40 20 10,61 6,88 7,06 21,69
24 | 1L.40 20 12,09 6,04 10,48 25,82

Cao chiét ld twoi (ALT va ILT): 150 g phién 14 tuoi dugc chiét véi 500 ml nudc s6i (1an 1) va 200

ml nuéc sbi (13n 2).

Cao chiét BPD khéac (14, ré, than, gan 14, hoa): 20 g duoc liéu khé duoc chiét vai 100 ml 1an 1 voi

dung mdi (nudce sbi hoic ethanol 40, 96 %) va 50 ml dung méi twong tu & 1an 2.
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Phu luc 57. KET QUA THU NGHIEM DPPH CUA 9 CHAT TINH KHIET

Bang PL-35. Day néng dd cia 9 chit tinh khiét va chirng dwong trong thir nghi¢ém DPPH (ug/ml)

o Mau le_ " C3Q' L\ AC Cg . CY sCcO CR dilég " didég Vit silymarin
1 40 175 10 10 75 15 5 15 5 10 100
> 20 15 75 15 5 5 4 5 25 8 75
3 10 10 5 5 25 1 3 25 1 4 40
4 5 1 1 1 05 1 1 05 16 30
5 05 05 05 02 05 05 025 04 20

Bang PL-36. % HTCO ciia cac cao chiét, chit tinh khiét va chirng dwong theo nong dd

Means that do not share a letter are significantly different.

Pooled StDev = 0.268509

Nong do
x : 1 2 3 4 5
Mau
1-CQA 88,91+0,004 45,95+0,002 25,15+0,003 15,75+0,003  5,62+0,004
3-CQA 91,52+0,002 79,84+0,002 63,52+0,005 28,060,001  3,91+0,001
AC 83,770,001 64,63+0,004 45,88+0,002 13,62+0,000  9,82+0,002
) 4-CQA 92,79+0,002  79,02+0,003 52,85+0,002 11,86+0,007 12,77+0,003
Chka;igltnh CcY 84,43+0,002  65,65+0,017 33,250,003 17,51+0,006 11,02+0,004
SCO 77,03+0,005 56,82+0,001 14,11+0,001  8,77+0,002 2,79+0,002
CR 85,31+0,001 74,57+0,002 61,80+0,007 18,85+0,002 14,35+0,007
15-diCQA  85,89+0,001 63,83+0,011 35,58+0,007 20,21+0,002 14,58+0,004
45-diCQA  71,7440,010 34,21+0,006 17,884+0,002  9,62+0,002  4,87+0,002
Chiing Vit.C 80,60+0,003 67,58+0,007 35,97+0,004 14,73+0,002  5,11+0,000
duong Silymarin 80,64+0,001 70,02+0,006 46,15+0,003 40,360,001  35,21+0,002
Tukey Pairwise Comparisons
Grouping Information Using the Tukey Method and 95% Confidence
Hop chdt N Mean Grouping Hogp chdt N Mean StDev 95% Cl Analysis of Variance
silymarin 3 87.337 A 1-CQA 3 61623 0630 (61301,61.944) .
1-CQA 3 61623 B 1,5-diCQA 3 7.5067 0.0306 (7.1852,7.8282) Sour Adj Adj  F-
vit.C 3 33523 C 3-CQA 3 255817 0.1218 (25.2602,25.9032) ce DF SS MS Value P-Value
3-CQA 3 255817 D 4-CQA 3 13.5919 0.0208 (13.2704,13.9134) HC 10 2136 2136. 29630. 0.000
AC 3 15.8800 E 45-diCQA 3 66533 01617 (6.3318,6.9748) 27 2757
4CoA 3 135919 F AC 3 15.8800 0.0794 (15.5585,16.2015) Error 22 1.6 007
Sco 377883 G CR 3 57123 00642 (53908, 6,0338) Toual 32 2138
cv 3 7.7657 G cv 3 77657 01139 (7.4442,8.0872) :
1,5-diCQA 3 7.5067 G sco 3 77883 0.0564 (7.4668,8.1098) Model Summary
45-diCQA 3 66533 H siymarin 3 87337 0542 (87.015,87.658) S R-sq Resq(adj) R-sq(pred)
R 3 57123 ! vit.C 3 33523 0186 (33.202,33.845)

0.268509 99.99% 99.99% 99.98%
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Phu luc 58. KET QUA THU NGHIEM MDA CUA 9 CHAT TINH KHIET

Bang PL-37. Ddy néng d cia 9 chit tinh khiét va chirng dwong trong thir nghiém MDA (ug/ml)

o Mau le_ " c?c’g_ L, AC Cg ., CY scO CR dilc'?g_ " di%?g_ . Silymarin
1 200 100 25 50 25 10 10 10 10 100
> 300 200 50 100 50 25 25 20 25 200
3 500 250 75 150 10 50 50 40 50 400
4 600 350 125 250 20 100 100 60 100 600
5 700 450 150 300 30 200 150 80 150 800

Bang PL-38. %HTCO ciia cac cao chiét, chat tinh khiét va chirng duong theo nong dd

Néng d¢

My g 1 2 4 5
1-CQA 1,65:001  14,0740,03  33,98+0,03  45,66+0,02  57,78+0,02
3-CQA 1856+0,03  28,89+0,03  33,23+002  46,26+0,04  59,43+0,04
AC 0,88+0,02  1332+001  17,66+0,02  31,44+0,03  34,28+0,03
4-CQA 6,50t001 15724002  27,84+003  42,07+0,04  59,28+0,04

Chit tinh khiét CY 10,01£0,02  30,34+0,04  44,84+003  69,06£0,05  80,27+0,04
sCo 9,57+003  16,14+002  2541+002  30,04+004  81,76+0,03
CR 17,24+004  21,08+001  37,18+0,04  61,68+0,02  83,48+0,02
15-diCQA  19,66+0,02  31,05¢0,03  57,83+0,03  72,51#0,03  87,32+0,03
45-diCOA  023:0,001 1560002  42,82+004 7528003  87,24+0,04

Chimg dwong  Silymarin  7,18#0,002  19.48:0,03  3451#0,04  59,34%0,03  70,05:0,04

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

Hop chdt N Mean Grouping Hop chat N Mean StDev 95% CI
1-CQA 3 1820.8 A 1-CQA 3 1820.8 75.9 (1782.6, 1859.0)
Silymarin 3 11158 B 1,5-diCQA 3 66.80 2.19 (28.57,105.03)
3-CQA 310609 B 3-CQA 3 1060.9 36.4(1022.7,1099.2)
4-CQA 3 7724 C 4-CQA 3 7724 36.5 (734.1,810.6)
AC 3 6377 D 4,5-diCQA 3 12733 5.30 (89.10, 165.56)
SCO 3 253.20 E AC 3 6377 29.7 (599.5,675.9)
CR 3 171.58 EF CR 3 171.58  6.39 (133.35,209.81)
4,5-diCQA 3 127.33 FG cy 3 24.670 0.812 (13.557, 62.897)
1,5-diCQA 3 66.80 GH SCO 3 25320 6.49 (214.97,291.43)
cy 3 24.670 H Silymarin 3 11158  25.7 (1077.6, 1154.0)

Means that do not share a letter are significantly

different.

Pooled StDev = 31.7412

Analysis of Variance

F- P-
Source DF  Adj SS Adj MS Value Value
Tén HC 9 9426630 1047403 1039.60 0.000
Error 20 20150 1008
Total 29 9446781

Model Summary

S R-sq R-sq(adj) R-sq(pred)
31.7412 99.79% 99.69% 99.52%
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Phu luc 59. KET QUA THU NGHIEM DPPH CUA CAC CAO CHIET

Bang PL-39. Day néng dd ciia cac mau cao chiét méc trong thir nghiém DPPH (ug/ml), n=2

Mau La xanh Latim

ST XLT XL XG XT XR XH XCNC|TLT TL TG TT TR TH T.CNC

30 40 100 30 70 250 30 30 50 100 30 125 250 50
20 30 70 20 50 200 20 20 30 70 20 100 125 30
10 20 30 10 30 150 10 15 20 50 10 50 100 10
5 10 10 5 10 50 5 10 10 30 5 20 50 5
25 25 5 2,5 5 10 2,5 5 25 5 25 5 10 2,5

g B W N -

Bang PL-40. Day néng d cia cac mau cao chiét EtOH trong thir nghi¢ém DPPH (ug/ml), n=2

Mau L& xanh Latim

ST X.L40 X.L96 X.G9%6 X.T96 X.R96 X.H96 | T.L40 T.L96 T.G96 T.T96 T.R96 T.H96

50 70 125 30 50 250 50 70 250 30 125 200
30 50 100 20 40 125 30 50 125 20 100 125
20 30 50 10 30 50 20 30 50 10 50 100
10 10 10 5 10 10 10 10 10 5 10 50
2,5 5 5 2,5 5 5 2,5 5 5 2,5 5 10

g b W DN -

Bang PL-41. Phwong trinh hdi quy va ICso (ng/ml + SD, n=2) ciia cao chiét nwéc cia AX va AT

Gibng STT  MAuthir Phuong trinh hdi quy R? 1Cso (ng/ml)
1 X.LT y =2,624x + 6,153 0,997 16,71+£0,160
2 X.L y = 2,094x + 4,833 0,993 2156+0,165
3 X.G y =0,722x + 5,025 0,999 60571410
La xanh 4 X.T y =2,512x + 4,993 0,996 17910277
5 X.R y =1,172x + 8,248 0,990 3561+0,131
6 X.H y =0,209x + 3,480 0,998 4541 +0,200
7 X.CNC y = 2,251x + 4,947 0,999 20,050,609
8 T.LT y =3,204x - 7,817 0,980 1804+0,128
9 T.L y = 1,449x + 5,354 0,981 3080+0,172
10 T.G y =0,622x + 6,081 0,995 70,60+0,938
Latim 11 T.T y = 2,351x + 4,309 0,996 1943+0,074
12 T.R y =0,551x + 3,610 0,991 84,19+0254
13 TH y =0,342x + 5,687 0,982 12956+1,11
14 T.CNC y =1,488x + 5,784 0,998 29,70+0,208
Chitng 15 Vitamin C y =7,952x + 2,624 0,998 5,96 £ 0,021
duong 16 Silymarin y =0,589x + 23,24 0,993 45,41 + 0,200
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Bang PL-42. Phwong trinh hdi quy va 1Cso (ng/ml + SD, n=2) ciia cao chiét EtOH caa AX va AT

Gibng STT Mau thir Phuong trinh hdi quy R? 1Cso (Lg/ml)
1 XL9% y = 1,013x + 5,215 0,989 44200038
2 X.G9% y = 0,526x - 0,763 0991  9661+183%
ey 3 X8 y = 2,813 + 7,620 0996  1506+0077
4 XR96 y = 1527x + 8,371 0998 27260420
5 X.H96 y = 0,322 + 5,572 0,988  13768+0838
6  X.L40 y = 1,585x + 7,247 0992  2696+0164
7 TL9% y = 1,184x + 9,445 0,080  3424+0602
8  T.G9% y = 0,287x + 6,980 0982  14995+1318
o 9 TT9% y = 2,389x + 6,900 0099  1804+0166
Latm 5 TRos y = 0,702x + 7,950 0987  5086+0284
11 T.H9% y = 0,401x + 2,548 0092  11817+0797
12 T.L40 y = 1,670 + 4,108 0099  2749+0715

Bang PL-43. %HTCO cuia céc cao chiét va chirng dwong theo ndng dd

Nong do

MU 2 3 4 5
X.LT 83,9+0,010  59,4+0,009  34,6+0,002  18,9+0,002  11,2+0,001
X.L 85,87+0,013 70,63+0,009 48,9+0,007  23,69+0,003 9,8+0,006
. X.G 77,18+0,007 55,9+0,014  26,26+0,017 13,56+0,007 7,65+0,002
)Iz:nh XT 80,02+0,007 54,830,009 31,94+0,007 18,81+0,001 8,96+0,017
X.R 87,670,003 68,12+0,005 48,46+0,002 18,48+0,003 12,02+0,002
X.H 54,94+0,005 45,58+0,004 36,14+0,009 13,94+0,005 5,02+0,008
Cao X.CNC 71,77+0,016 51,03+0,021 27,66+0,007 16,16+0,004 10,09+0,006
nuwoc TLT 84,87+0,009 57,86+0,016 46,89+0,017 23,35+0,003 4,28+0,004
T.L 80,550,000 46,89+0,007 28,69+0,011 22,70+0,009 10,95+0,002
T.G 68,33+0,001 48,10+0,025 38,41+0,006 26,71+0,007 7,62+0,001
Latim T.T 76,18+0,003 49,36+0,003 26,91+0,006 17,83+0,003 9,96+0,004
T.R 67,72+0,002 63,01+0,001 29,91+0,005 13,80+0,006 7,00+0,004
T.H 88,11+0,004 55,3+0,003  39,66+0,007 22,84+0,009 5,70+0,010
T.CNC 79,11+0,004 52,44+0,012 20,54+0,005 12,21+0,001 9,73+0,004
X.L40 83,96+0,003 58,87+0,007 39,83+0,007 22,56+0,003 9,42+0,003
X.L96 73,88+0,001 56,73+0,003 40,19+0,001 14,82+0,005 7,71+0,007
L& X.G96 64,34+0,014 54,54+0,011 21,41+0,013 5,56+0,004  2,86+0,005
xanh X T96 90,11+0,002 66,9+0,008  35,8+0,002  21,53+0,001 13,67+0,005
X.R96 85,82+0,007 67,73+0,010 54,64+0,011 23,960,008 15,92+0,002
Cao X.H96 83,37+0,007 50,99+0,004 24,11+0,003 6,08+0,004  4,81+0,003
EtOH T.L40 87,63+0,009 54,46+0,014 36,86+0,026 21,4+0,007  8,1+0,002
T.L96 87,55+0,005 72,670,014 50,55+0,013 19,98+0,006 11,92+0,002
T.G96 75,78+0,010 47,54+0,002 25,04+0,006 8,170,003  4,64+0,002
Latim  T.T96 78,57+0,006 54,650,006 31,150,005 18,36+0,001 13,08+0,003
T.R96 91,3+0,001  81,36+0,008 48,19+0,003 15,350,004 7,240,003
T.H96 80,63+0,006 53,36+0,006 46,48+0,007 23,02+0,008 4,03+0,004
Chimg duong Vit.C 80,60+0,003 67,58+0,007 35,97+0,004 14,73+0,002 5,11+0,000

Silymarin  80,64+0,001 70,02+0,006 46,15+0,003 40,36+0,001 35,21+0,002
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Phu luc 60. KET QUA THU NGHIEM MDA CUA CAC CAO CHIET

Bang PL-44. Day néng d cia cac miu cao chiét nwéc trong thir nghiém MDA (ug/ml) (n=2)

Mau L4 xanh La tim
STT XLT XL XG XT XR XH XCNC TLT TL TG TT TR TH TCNC

1 50 50 100 25 100 250 200 50 50 200 50 200 400 300
2 75 75 300 50 150 500 300 75 100 400 100 300 600 400
3 125 100 500 75 200 1000 400 125 150 800 150 400 800 500
4 150 125 700 100 250 1250 700 150 200 1000 200 450 1000 600
5 200 200 1000 125 350 1750 800 175 300 1200 300 500 1400 800

Bang PL-45. Day nong d¢ cia cac mau cao chiét EtOH trong thir nghiém MDA (ug/ml) (n=2)

u L& xanh Latim

5

ST X.L40 X.L96 X.G9%6 X.T96 X.R96 X.H96 | T.L40 T.L96 T.G96 T.T96 T.R96 T.H96

50 300 250 50 50 250 50 300 500 25 100 500
100 400 500 100 100 500 100 400 1500 50 200 750
150 500 750 125 150 750 150 500 2000 100 300 1000
250 600 1000 150 200 1000 250 600 2500 125 400 1500
350 800 1500 200 250 1500 300 700 3500 150 500 1750

g B W N P

Bang PL-46. Phwong trinh hdi quy va ICso (ng/ml + SD, n=2) ciia cao chiét nuwéc cia AX va AT

Gibng STT  MAuthir  Phuong trinh hdi quy R? ICso (ug/ml)
1 X.LT y = 0,0008x2 + 0,1382x + 16,553 0,9897 135,59
2 XL y =-0,0013x? + 0,6793x - 10,544 0,9806 114,00
3 XG y = -5E-05x? + 0,104x + 6,4983 0,9979 580,04
AX 4 XT y =-0,0003x2 + 0,559x - 14,203 0,9904 122,97
5 X.R y = 0,0002x? + 0,0652x + 0,5415 0,9998 360,32
6  XH y = -7E-06x + 0,0477x + 3,0808 0,9876 1192,22
7 X.CNC y = -0,0001x? + 0,2409x - 35,789 0,9856 434,48
8  TLT y = 0,0007x2 + 0,2881x + 5,4252 0,9867 119,83
9 TL y = 1E-05x2 + 0,1682x + 11,168 0,989 227,78
10 TG y = -3E-06x? + 0,0447x + 19,803 0,9802 709,32
AT 1 TT y = -0,0006x2 + 0,3974x + 1,3887 0,9979 161,90
12 TR y = -6E-05x2 + 0,1583x - 23,641 0,9873 603,03
13 TH y = -2E-05x2 + 0,0974x - 3,1045 0,982 625,58
14  T.CNC y = -5E-05x2 + 0,1533x - 30,383 0,9823 671,36
Ching 45 giymarin  y = -2E-05x2 + 0,1097x - 3,2544 0,9886 538,3

dwong
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Bang PL-47. %HTCO cia céc cao chiét va chirng dwong theo ndng dd

Nong do
Mid gde 2 3 4 5
X.LT 26,73t0,06 2878%0,12 4875012 5374014 7577023
X.L 10,79+0,04 3229+0,13 44,05:0,13 59524021  69,7920,15
X.G 16,7440,03  3245:0,07 48,0240,14 5580£0,14 63,73%0,24
AX  XT 1,74+0,06  10,25#0,04 2495004 37,724023 50,6820,21
X.R 9,86£0,07 1541002 23662002 32,620,15 54,12+0,12
X.H 16,25£0,05 22,01#0,03 4653%0,15 50,9620,26 6529+0,11
Cao mute X.CNC  1233:0,04 2349+0,04 3671006 80,32+0,24  86,490,22
T.LT 2277+0,12 29462002 4926021 69,790,14 75002013
TL 21,00£0,14 252620,12 37,3020,12 46,55:0,03 62,2620,04
TG 27.4620,15 40232041 49492025  62,2620,07  72,25:0,04
AT TT 10,76£0,08 36,25:0,12 47,08£0,27 59,450,12  70,27%0,06
TR 4112005  22,0080,06 31,53:0,02 33,00£0,17  39,24+0,01
TH 3501#0,16 4298003 6174008 76224011 91,290,227
T.CNC  130740,12 2129+0,07 28,78+0,22 4258005 61,82+0,08
X.L40 3,64:002  16,39+0,03 17,72¢0,04 39742042 61,42+0,06
X.L96 8,11#0,04  13,90#0,04 2645:0,02 39,19+0,45  64,8620,21
Ay XG%  580:001  648:0006 2048001 2696013 4360011
X.T96 4170£0,12 55210,02 67,25:0,02 70,04+0,09  81,50+0,12
X.R96 6324002  13,68£0,01 29,32+0,04  36,24+0,04  48,7240,07
Cao X.H96  1504%0,13 2211003 26,47+0,01 28,8720,05 44,9620,05
EtOH T.L40 19,05¢0,11 26,19+0,04 30,95:0,05 37,8620,11 47,62+0,04
T.L96 3,94+001  21,33+0,06 31724004 42112002 54,6620,01
T.G96 6,79+002  3501#0,02 602740,12 77,5520,17 93,5020,17
AT T.T9 7,85£003 1570001 24,38%0,11 31,400,02 435320,05
T.R96 8424007  19,10£0,12 29,6240,32 3594+0,06  50,68+0,03
T.H96 470:0,01  24,52+0,04 30,25:0,20  5521+0,04  68,72+0,01
Chiing dwong Silymarin  7,18#0,02  19,4840,10 3451%0,04 44,87+0,07 59,3420,05

Biang PL-48. Phwong trinh hdi quy va ICso (ng/ml = SD, n=2) ciia cao chiét EtOH ciia AX va AT

Gibng STT MAu thir Phuong trinh hdi quy R? ICso (pg/ml)
13 X.L96 y = -3E-05%? + 0,1404x - 34,774 0,9865 712,18
14 X.G96 y = 2E-06x? + 0,0319x - 7,8498 0,9912 1644,02
L4 xanh 15 X.T96 y = -0,0005x? + 0,4055x + 22,394 0,9855 75,02
16 X.R96 y = -4E-05%? + 0,2263X - 5,9336 0,9953 259,03
17 X.H96 y = 6E-06x? + 0,0118x + 12,924 0,9929 1689,92
18 X.L40 y =0,0002x? + 0,1212x - 1,3242 0,9875 287,3
19 T.L96 y = -7E-05%? + 0,1946x - 48,175 0,9915 662,26
20 T.G96 y = -4E-06x? + 0,045x - 16,945 0,981 1764,38
o 21 T.T96 y = 0,0006x? + 0,1455x + 4,7593 0,9911 178,92
Latim 22 T.R96 y = 4E-05x? + 0,0483x + 4,8018 0,9898 618,73
23 T.H96 y = -1E-05x2 + 0,0742x - 28,36 0,9867 1275,23

24 T.L40 y = 2E-05x? + 0,0948x + 15,301 0,9871 341,43
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Phu luc 61. KET QUA XU LY THONG Kk CUA THU NGHIEM (DPPH VA MDA)
CUA CAC CAO CHIET

Phan tich thong ké ANOVA - 1 yéu t6 theo phuong phap Tukey

A. So sanh ICso ciia cac cao chiét trong thir nghi¢ém DPPH

Grouping Information Using the Tukey Method and 95% Confidence

Mau N Mean Grouping Miuthr N Mean StDev 95% CI
AH.H20 3 22425A AG.96 3 92.89 5.26 (91.04,94,74)
1G.96 3 14995 B AG.H20 3  62.757 0.768 (60.909, 64,605)
AH.96 3134.207 C AH.96 3 134.207 1.288 (132.359, 136.055)
IHH20 3 129.41 C AH.H20 3 22425 436 (222.40,226.09)
1H.96 3118.313 AL.40 3 26.890 0.248 (25.042,28.738)
AG.96 3 92.89 AL.96 3 44.1800 0.0608 (42.3320, 46.0280)
IR.H20 3 84917 F AL.H20 3 21.913 0.304 (20.065, 23.761)
IG.H20 3 70.617 G ALT.H20 3 13.1800 0.0854 (11.3320, 15.0280)
AG.H20 3 62.757 H AR.96 3 27.113 0.569 (25.265, 28.961)
IR.96 3 60.290 H AR.H20 3 35.220 0.347 (33.372,37.068)
AL.96 3 44.1800 | AT.96 3 15.0633 0.1320 (13.2153,16.9114)
Silymarin 3 42.133 | AT.H20 3 17.913 0.479 (16,065, 19.761)
ARH20 3 35.220 J 1G.96 3 149.95 2.28 (148.11,151.80)
IL.96 3 34.243 J 1G.H20 3 70.617 1.634 (68.769, 72.465)
IL.H20 3 30.833 JK IH.96 3 118.313  1.310 (116.465, 120.161)
IL.40 3 27.477 K IH.H20 3 12941 1.79 (127.56, 131.25)
AR.96 3 27113 K IL.40 3 27.477 1.152 (25.629,29.325)
AL.40 3 26.890 KL IL.96 3 34243 1.042 (32.395,36.091)
ALH20 3 21.913 LM IL.H20 3 30.833 0.230 (28.985, 32.681)
IT.H20 319.4333 M N ILT.H20 3 16.713 0.277 (14.865, 18.561)
IT.96 3 18.040 M N O IR.96 3 60.290 0.857 (58.442,62.138)
AT.H20 3 17.913 MN O IR.H20 3 84.917 0.446 (83.069, 86.765)
ILT.H20 3 16.713 N O IT.96 3 18.040 0.285 (16.192,19.888)
AT.96 315.0633 N O IT.H20 3 19.4333 0.1274 (17.5853, 21.2814)
ALT.H20 313.1800 (0] Silymarin 3 42.133 0.258 (40.285, 43.981)
Vit.C 3 5.9033 Vit.C 3 59033 0.0351 (4.0553,7.7514)

Means that do not share a letter are significantly different.

Pooled StDev = 1.59513

Analysis of Variance

F-

p-

Source DF AdjSS Adj MS Value Value

Mau thtr 25 216416 8656.64 3402.18 0.000

Error 52 132
Total 77 216548

Model Summary

S R-sq R-sq(adj) R-sq(pred)

2.54

1.59513 99.94%

B. So sanh ICsp ciia céc cao chiét trong thir nghiém MDA

Tukey Pairwise Comparisons

Grouping Information Using the Tukey Method and 95% Confidence

Mau thr N Mean Grouping M3uthr N Mean StDev 95% Cl
1G.96 3 17644 A AG.96 3 16440 556 (1617.1,1670.9)
AH.96 3 16899 B AG.H20 3 580.0 18.0 (553.1, 606.9)
AG.96 3 16440 B AH.96 3 1689.9 527 (1663.0,1716.8)
IH.96 3 1275.2 AH.H20 3 11922 61.0 (1165.3,1219.1)
AHH20 3 11922 AL.40 3 287.30 10.76 (260.41,314.19)
AL.96 3 7122 E AL.96 3 7122 217 (685.3,739.1)
IG.H20 3 709.32 E AL.H20 3 11400 279 (87.11, 140.89)
IL.96 3 662.26 EF ALT.H20 3 119.83 390 (92.94, 146.72)
IH.H20 3 625.58 F G AR.96 3 259.03 3.80 (232.14,285.92)
IR.96 3 61873 F G AR.H20 3 36032 10.10 (333.43,387.21)
IR.H20 3 603.03 FGH AT.96 3 75.02 347 (48.13,101.91)
AG.H20 3 580.0 GH AT.H20 3 12297 3.04 (96.08, 149.86)
Silymarin 3 537.633 H 1G.96 3 17644 227 (1737.5,1791.3)
ARH20 3 360.32 | 1G.H20 3 709.32 1257 (682.43,736.21)
IL.40 3 34143 | IH.96 3 12752 35.0 (1248.3,1302.1)
AL.40 3 287.30 ] IH.H20 3 62558 9.72 (598.69, 652.47)
AR.96 3 259.03 J IL.40 3 34143 1432 (314.54,368.32)
IL.H20 3 227.78 J K IL.96 3 66226 14.55 (635.37,689.15)
IT.96 3 17892 KL IL.H20 3 22778 476 (200.89, 254.67)
IT.H20 3 161.90 K L ILT.H20 3 13559 293 (108.70, 162.48)
ILT.H20 3 135.59 LM IR.96 3 61873 9.90 (591.84,645.62)
AT.H20 3 12297 LM IR.H20 3 603.03 1259 (576.14,629.92)
ALT.H20 3 119.83 LM IT.96 3 17892 6.20 (152.03,205.81)
AL.H20 3 114.00 LM IT.H20 3 16190 7.31 (135.01,188.79)
AT.96 3 75.02 M Silymarin 3 537.633 0.833 (510.742, 564.524)

Means that do not share a letter are significantly different.

Pooled StDev = 23.1890

99.91%

Analysis of Variance

Source DF  AdjSS

Adj

99.86%

F-

P-

MS Value Value

Mauthr 24 19517370 813224 1512.33 0.000
Error 50 26886 538
Total 74 19544256

Model Summary

S R-sq R-sq(adj) R-sq(pred)

23.1890 99.86%

99.80%

99.69%
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Phu luc 62. MOI TUONG QUAN GIUA HAM LUQNG VA POLYPHENOL
TRONG CAO CHIET ACTISO

Bang PL-49. Hé s6 twong quan Pearson (r) trong thir nghi¢gm HTCO va dinh lwgng TPHH cuaa
cac mau cao chiét Actisd trén 36 mau thir nghiém

cYy 1,5-CQA TPC AC SCo CR
-0.610 -0.374 -0.835 -0.611 -0.472 -0.465
-0.606 -0.382 -0.813 -0.591 -0.457 -0.449
cy -0.610 -0.606 1 0.805 0.834 0.041 0.041 0.102
1,5-CQA | -0.374 -0.382 0.805 1 0.154 -0.238 -0.367 -0.367
TPC -0.835 -0.813 ‘ 0.834 0.154 1 0.559 0.822 0.821
AC -0.611 -0.591 0.041 -0.238 0.559 1 0.939 0.888
SCO -0.472 -0.457 0.041 -0.367 0.822 0.939 1 0.989
CR -0.465 -0.449 0.102 -0.367 0.821 0.888 0.989 1

Ham lirong hogt chdt (%); DPPH (ICso, ug/ml); MDA (ICso, ug/ml)

Gia tri hé sé tirong quan Pearson (r) dwroc phan tich trén phan mém online MetaboAnalyst 5.0

Bang PL-50. Hé s6 twong quan Pearson (r) trong thir nghigm HTCO va dinh lwgng TPHH cia
cac mau cao chiet Actiso trén 72 mau thir nghiém

AC SCO CR CcYy 1,5-CQA

-0.57 -0.47 -0.45 -0.53 -0.40

-0.46 -0.32 -0.32 -0.64 -0.45
Total -0.68 -0.68 1 0.89 0.85 0.85 0.64 0.24
AC -0.57 -0.46 0.89 1 0.96 0.90 0.24 -0.08
SCO -0.47 -0.32 0.85 0.96 1 0.96 0.23 -0.16
CR -0.45 -0.32 0.85 0.90 0.96 1 0.31 -0.07
cY -0.53 -0.64 0.64 0.24 0.23 0.31 1 0.77
1,5-CQA -0.40 -0.45 0.24 -0.08 -0.16 -0.07 0.77 1




