KHOA HOC CONG NGHE

DINH LUONG POLYPHENOL TOAN PHAN
TRONG CAC CHE PHAM ACTISO BANG
PHUONG PHAP FOLIN-CIOCALTEU

Nguyén Thi Anh Nguyét**, Nguyén Minh Trung’,
Thi Dai Thanh?, Nguyén Thién Hai', Pham D6ng Phuong!

TOM TAT

Treén thi truong Viet Nam va thé giéi co rat nhiéu ché phdm bao vé gan tir cao chiét 14 Actisd voi
nhiéu dang bao ché nhu vién nén, vién nang, vién bao duong,... Thanh phan chinh cta cao chiét
Actis6 1a cac hop chat phenol. Do d¢, viéc danh gia ham luong polyphenol toan phan trong cac
ché phdm Actis6 1a can thiét dé c6 cai nhin tong thé vé chat luong ctia cac ché pham nay trén thi
truong hién nay. Cao la Actisé duoc dung lam nguyén liéu xiy dung quy trinh dinh luwong
polyphenol bang phuong phap Folin-Ciocalteu. Phuong phap duoc thdm dinh theo huéng dan ctia
ICH. Quy trinh dinh luong duwoc tmg dung dé xac dinh ham luong polyphenol toan phan ctia 19
ché pham Actiso trong va ngoai nuéc. Két qua nghién cttu cho thiy, phuong phap dinh luong dat
tat c& cac yéu cau gom khoang tuyén tinh 1a 7,5 - 120 pg/ml (R?= 0,99), tinh phu hop hé théng, do
chinh xéc lién ngay va trong ngay lan luot co RSD 1a 1,14 va 1,61%, do dung dat 96,82 - 99,27%
(RSD = 1,68 - 2,35%). Ham luong polyphenol toan phan trong cac ché phdm 1a 10,7 - 134,1 mg
GAE/g. Do d6, quy trinh dinh luong da dat duoc cac yéu cau vé tham dinh va co6 thé 4p dung dé
danh gia ham luong phenol toan phan trong cac cao chiét ciing nhu cac san phim tir Actisdé mot
cach chinh x4c. Cac ché phim trén thi truong da duoc phan tich va cho thdy chat luong c6 su

khac biét dang ké.

Tt khoéa: Actiso, ché pham Actiso, Cynara scolymus, Folin-Ciocalteu, polyphenol.

1. DAT VAN BE

Actis6 (Cynara scolymus L. (déng danh la
Cynara cardunculus 1..) 1a ciy than thao thuoc ho
Cac c6 ngudn goc tir vung Dia Trung Hai. La
Actiso thuong duoc stt dung 1am thuc phdm chic
nang béao vé gan [1], [2], gidm m& mau [3], [4] va
duoc dung trong diéu tri cac triéu ching cta hoi
chtng rudt kich thich (IBS) [5], [6]. Thanh phan
hoa hoc ctia 14 Actiso cht yéu la cac polyphenol
bao gém cac dan xudt cua axit caffeoylquinic
(CQA) gdom mono-CQA  (5-CQA=  acid
chlorogenic); di-CQA (1,3-CQA= cynarin) va
flavonoid (dan xudt luteolin) [7]. Cac polyphenol
nay da duoc chimg minh c6 hoat tinh chéng oxy
hoa manh [8]. Ngay nay, cay Actisd6 duoc trong
rong rai trén toan thé gioi va déong gop dang ké
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cho nén kinh t€ nong nghiép va duoc phidm cta
nhiéu qudc gia.

O Viet Nam, cay Actiso duoc dua vao trong tir
dau thé ky 20 va trong phd bién & thanh pho Da
Lat, tinh Lam Déng va thi xa Sapa, tinh Lao Cai.
Cay Actisé 1la mot trong 40 cay duoc liéu duoc dinh
huéng wu tién dau tu phat trién, chinh vi vay viéc
nghién cttu phat trién thuoc duoc lieu tir Actiso 1a
rat can thiét. Hién nay, trén thi truong duoc pham
trong va ngoai nuéc cé rat nhiéu ché phidm cé
chtra cao chiét tir 14 Actis6 v6i nhiéu dang bao ché
khac nhau nhu vién nang, vién nén, tra tui loc, cao
léng, cao dic va cao kho,... Su thay déi hoat tinh
chong oxy héa dic biét 1a trén tht nghiém thu don
goc te do DPPH duoc chitng minh c6 lién quan
manh dén polyphenol toan phan véi hé s6 tuong
quan Pearson (r= 0,87) twong doi cao [9]. Do vay,
ham lwong polyphenol trong Actisé cang cao thi
ching thé hién hoat tinh chong oxy héa cang
manh. Chinh vi vay, nghién ctru vé dinh luong
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polyphenol toan phan trong cac ché phdm Actiso
bang phuong phap Folin-Ciocalteu 1a rat can thiét
nhim co cai nhin téng quat vé chat luong cta cac
san pham Actis6 trong va ngoai nuéc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Cao Actiso say phun (46 4m 5,3%) 1a dich chiét
tr 14 Actiso tuoi, dat tiéu chudn co sé (TCCS),
duoc cung cdp boi Trung tdm Khoa hoc Cong
nghé Duoc Sai Gon (SAPHARCEN) thuoc Pai hoc

Y Duoc thanh phé Ho6 Chi Minh. 19 ché phim
Actisd6 gém nhiéu dang bao ché khac nhau (vién
nén, vién nang, cao 1éng va cao dic) duoc thé hién
& bang 1. Cac ché phdm duoc lira chon 1a cac san
ph4dm uy tin va chi chita thanh phan chinh 1a cao
chiét tir 14 Actisé6 va cé hodac khong co ta duoc
nhung khong c6 thém cao chiét duoc liéu khac.
Cac mau duoc lIuu tai BO mon Duogc lieu, khoa
Duoc, Pai hoc Y Dugc thanh pho Hé Chi Minh.

Bang 1. Cac ché phdm Actiso duoc thu thap trén thi truong

STT | Ché phim Dang bao ché Har(nH}:)(m g N)(:lzfn NSX HSD
1 N.CP1 Nang cung 500" My 2019 2022
2 N.CP2 Nang cing 600" My 2018 2020
3 N.CP3 Vién bao duong 200° Phap 2019 2020
4 N.CP4 Vién bao duong 200" Phap 2019 2022
5 N.CP5 Nang cting 350° buc 2020 2022
6 N.CP6 Nang cting 700 Duc 2021 2023
7 N.CP7 Nang cting 550° buc 2020 2022
8 N.CP8 Nang ctng 400P buc 2019 2021
9 V.CP9 Vién bao duong 100* Viét Nam 2019 2021

10 V.CP10 Cao long 280° Viét Nam 2020 2022
11 V.CP11 Cao long 200* Viét Nam 2020 2022
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STT | Chéphdm | Dang bo ché Ha‘(nmlg)"“g ol Nsx | HSD
12 V.CP12 Cao long 900° Viét Nam 2020 2022
13 V.CP13 Cao léng 200? Viét Nam 2019 2021
14 V.CP14 Cao long 200* Viét Nam 2020 2022
15 V.CP15 Cao dac 100*° Viét Nam 2019 2021
16 V.CP16 Cao mém 100*¢ Viét Nam 2020 2022
17 NC.CP17 Vién bao phim 200 Viét Nam 2016 2018
18 NC.CP18 Vién bao phim 200 Viét Nam 2016 2018
19 NC.CP19 Vién bao phim 200 Viét Nam 2016 2018

Ghi chu: NSX: Ngdy san xuat; HSD: Han sir dung; Ham lirong: Cao Actisé (mg) méi don vi ché
pham; “Ché pham mua tai Viét Nam; *Ché pham mua tai nurdc ngoai; ‘Khoi Irong cao Actiso (g) trong
moi don vi dong gdi: N.CP(1-8): Ché pham tai nuoc ngodi: V.CP(9-16): Ché pham tai Viét Nam;

NC.CP(17-19): Ché phdm nghién cuu

Thiét bi, hoa chat, dung moéi: May quang phd
tr ngoai kha kién UV-Vis SP 8001 Axiom (Ptrc),
natri carbonat khan, chuin axit gallic khan (98,0%,
Merck, s6 16 842649), thuéc thtt Folin-Ciocalteu
(Scharlau), ethanol dat chudn phan tich.

2.2. Phuong phap nghién citu
2.2.1 Nguyén tic

Céac polyphenol trong dich chiét Actisé duoc xac
dinh bang phép do quang phé khi cho phan tng voi
thuoc thir Folin-Ciocalteu. Thudc thtr nay chita axit
phosphotungstic va axit phosphomolybdic. Trong
qua trinh oxy héa cac hop chat phenolic trong moi
truong kiém, cac axit nay bi kht thanh oxid
vonfram va oxid molypden c¢6 mau xanh lam va c6
do hap thu cuc dai & budc soéng 765 nm. Cuong do
mau, ty lé thuan véi s6 luong nhom phenol va lién
quan dén noéng do polyphenol.

2.2.2. Phan ung voi thuoc thir Folin-Ciocalteu

Hut chinh x4c 0,5 ml dung dich tht (dich chiét
cao kho hodc ché phdm Actis6 hodc dung dich
chudn) cho vao 6ng nghiém c6 nap, thém 2,5 ml
thuéc thtr Folin-Ciocalteu 10%, lic déu trong 2
phut, dé yén 10 phut ¢ nhiét do6 phong, théem 2 ml
Na,CO; 7,5% (v/v), day nap va tron déu, dé yen
trong t6i 60 phut, do do hap thu duoc & budc soéng
765 nm so v6i mau trang. Tat ca cac phép do déu
duoc thuc hién trong 3 lan. Axit galic duoc st
dung lam chat chuin. Két qua duogc biéu thi bang
miligam axit galic trén méi gam cao kho Actiso
[10], [11].

2.2.3 Chuin bi mau chuan

Can chinh xac khoang 10,0 mg chat chuén axit
gallic cho vao binh dinh muc 10 ml, hoa tan trong
nudc va pha loang dén vach, thu duoc dung dich
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chuin goc axit gallic néng d6 1 mg/ml. Sau do tir
dung dich chudn géc duoc pha loang thanh 5 dung
dich chuin axit gallic c6 néng do 7, 5, 15, 30, 60 va
120 pg/ml. Cac dung dich chudn nay duoc bao
quan ¢ 4°C trudce khi phan tich.

2.2.4. Chudn bi mau thir 13 cao khé Actiso

Dua vao két qua khao sat diéu kién chiét xuat
ctia Nguyen va cs (2023) [12], quy trinh chiét xuat
mau thtt duoc thuc hién nhu sau: Can 50 mg cao
kho Actiso, thém 30 ml ethanol 20%, siéu am & 50°C
trong 15 phut, loc mau thir va bé sung ethanol 20%
vita dd vao binh dinh mutc 100 ml. Dung dich nay
duoc cho phan tng véi thudc thi Folin-Ciocalteu va
dung dé tham dinh quy trinh dinh luong.

2.2.5. Chuin bi mau thir Ia cdc ché pham vién
uong Actisoé

Cac ché phidm dugc nghién min, déng nhat,
xac dinh d6 4m va can mot luong twong tng véi 50
mg cao Actiso tuy theo ham luong cao Actisé ghi
trén nhan cta méi ché phdm (da trir khoi lwong
ctia ta duoc) dé dam bao luong can twong tng 50
mg cao Actiso6 déng déu gitta cac ché pham khi
dinh lwong. Sau d6 mau thir dugc chuén bi twong tu
quy trinh chu4n bi mau cao kho Actiso.

2.2.6. Tham dinh phuong phap

Quy trinh dinh lwong dugc danh gia theo
huéng dan cta ICH [13] gom cac chi tiéu sau:
Tinh phu hop hé théng, xac dinh khoang tuyén
tinh trén mot day dung dich chudn cé néng do tir
7,5 - 120 pg/ml, xay dung phuong trinh héi quy
biéu dién su phu thuoc tuyén tinh gitta néng do va
do hap thu voi yéu cau R*> 0,99. Xac dinh gioi han
phat hién (LOD) va giéi han dinh luong (LOQ).
Do 1ap lai trong ngay va lién ngay dugc thuc hién
lan luot trén 6 va 12 mau cao Actisod & 2 ngay khac
nhau, xac dinh ham luong polyphenol toan phan
theo duong chuén va tinh gia tri RSD%. Do ding
duoc thuc hién bing cach thém chudn & cac ti e
80%, 100% va 120%, sau do xac dinh do thu héi (la
ty 1& % tim lai chuén so véi luong thém vao).

22.7. Ham luong (%) hop chat phenol todn
phan (TPC) duoc tinh theo cong thitc

Tinh ham luong polyphenol toan phan trong
cao chiét va ché phdm Actiso dua vao do hap thu

ctia dung dich thtr va duong chudn da lap caa cac
chuidn axit gallic twong ung. Ham luong
polyphenol toan phin duoc tinh toan theo cong
thic:

TPC (mg GAE/g) = (C, x Vx kx 1.000/m) x
100.

Trong do: C, 1a néng do polyphenol toan phan
trong dung dich thir (ug/ml); V 1a thé tich dung
dich thir (ml); k 12 hé s6 pha loang (k=1); m 1a khai
lwong can ctia mau thir da trir do 4m (g).

228 Xty so'liu

Tinh toan két qua bing phan mém Excel. Cac
s6 liéu duoc hién thi bang tri s6 trung binh + SD
va duoc phan tich thong ké bang phuong phap
One-Way ANOVA va phép kiém dinh Tukey bang
phan mém Minitab 19. Su khac biét gitta cac gia tri
trung binh dugc xem 1a c6 y nghia thong ke khi p
< 0,05, v6i @0 tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Tham dinh phuong phap

Phuong phap Folin-Ciocalteu ¢6 vu diém la
nhanh, don gian, chi phi hop ly va khong yéu
cau thiét bi hién dai, phuc tap. Tuy nhién, do cac
dic tinh dé bi anh huéng boi nhiéu yéu t6 nhu:
Thoi gian phan tng, nong do6 chat xdac tac
(Na,CO,),...va viéec ap dung phuwong phap nay
trong dinh lwong polyphenol toan phan (TPC)
ngay cang gia ting, nén phuwong phap nay da trai
qua nhiéu stta d6i dé t6i wu hoa cho timg doi
twong mau tht khac nhau. Do vay, cho dén nay,
chua c6 quy trinh dinh lwong nao bang Folin-
Ciocalteu duoc xac nhan 1a quy trinh tiéu chudn
hodc t6i wu béi vi méi diéu kién ctia phan tng
con phu thudc vao thanh phan hoat chat va ham
lwong ctia chung trong cac duoc liéu khac nhau
[14]. Ham lwong TPC c6 trong duoc liéu Actiso
ciing nhu trong cao chiét ciing da duoc xac dinh
bang phuong phap Folin-Ciocalteu twong doi
nhiéu. Tuy nhién, da s6 cac nghién cttu chi 4p
dung nhung khong dé cap dén viéc danh gia lai
ciing nhu 1a thdm dinh lai phuong phap phan
tich [1]. D6i véi két qua nghién ctru nay da thdm
dinh lai phwong phap nhim dam bao do dung va
d0 chinh xac cao.
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Hinh 1. Twong quan gitra nong d6 va d¢ hap thu ctia axit gallic chuin

- Xdc dinh khodng tuyén tink: Puong chuin
cla axit gallic dwoc xay dung & nong do 7,5 - 120
pg/ml. Két qua cho thdy, phuong trinh héi quy
tuyén tinh duoc xac dinh 1a y = 0,0092x + 0,0717.
Do hap thu va nong do cta dung dich axit gallic
chudn c6 twong quan tuyén tinh véi R? = 0,9946
(Hinh 1).

- Gior han phét hién (LOD) va gioi han dinh
lrong (LOQ): Thuc hién tinh toan gia tri gidi han
phat hién bing cach thuc hién phan tich 10 mau
dich chiét cao kho Actisé riéng biét duoc pha
loang & néng do thap gan voi gia tri LOD da uodc
lwong, sau do tinh toan gia tri do léch chudn (SD)
vé noéng d6 cho 10 mau trén. Cong thic giéi han

phat hién va giéi han dinh luong 1an lwot nhu: LOD
=3 x SD va LOQ = 10 x SD. Két qua thu duoc gia
tri LOD va LOQ lan luot 1a 1,98 pg/ml va 6,60
ng/ml

- Tinh phu hop hé thong: Chuan axit gallic
(30 pg/ml) duoc pha trong nuéc, sau khi phan ting
voi thudc thit Folin-Ciocalteu & diéu kién da xac
dinh va tién hanh do do hap thu UV & budc séng
760 nm. Két qua cho thdy, do hap thu UV do duoc
ctia 6 1an do khac nhau c6 d¢ lech chuin twong doi
(RSD = 1,22%) dat theo yéu cau phan tich. Do do,
quy trinh dinh luong dat tinh phu hop hé théong.
Két qua duoc trinh bay & bang 2.

Bang 2. Két qua khao sat tinh pht hop hé thong

Mau chuén 1 3 4 5 6
Do hap thu (A) 0,452 0,457 0,461 0,451 0,464 0,463
Trung binh 0,458
SD 0,006
RSD% 1,22

- Do chinh xdc cua phuong phdp. Két qua &
bang 3 cho thay, quy trinh dinh lwong polyphenol
toan phan trong cao kho Actiso da xay dung c6 do

lap lai cao, trong d6 6 mau thir khac nhau c6 nong
do 0,5 mg/ml duoc cho phan tmg voi thudc thir
Folin-Ciocalteu va cé d¢ lap lai trong ngay voi RSD
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dat 1,13% (n=6) va RSD ctia 12 mau thtt duoc phan
tich & 2 ngay khac nhau c6 do lap lai lién ngay voi
RSD dat 1,72% (n=12).

- D6 dung cua phuong phap. Thuc hién thém
chuidn axit gallic vao nén mau 50 mg cao kho
Actisé & 3 muc 1a 80% (105,75 mg GAE/g), 100%
(132,19 mg GAE/g) va 120% (158,63 mg GAE/g),

sau do tién hanh chiét xuit cao va cho phan tng
voi thude thtr Folin-Ciocalteu theo quy trinh da
khao sat va xac dinh ti lé % tim lai (C tim lai/C
thém vao x 100). Két qua & bang 4 cho thay, do
dung ctia phuong phap co ti 1é phuc héi & cac la
96,82 - 99,27% (RSD = 1,68 - 2,35%).

Bang 3. Két qua khao sat do chinh xac ctia phuong phap

Ham lwong %

b chinh xac Trung binh (= SD, %)

Ham luwong TPC RSD
Trung binh (+ SD, mg GAE/g) %)

Trong ngay 13,16+ 0,21 131,64 2,10 1,14
(n=6)
Lien ngay 13,21+ 0,15 132,14 0,15 1,61
(n=12)
Ghi chii: TPC: Total phenolic compounds (Polyphenol toan phan)
Bang 4. Két qua khao sat d6 dung ctia phueong phap
Ti le them Luwong thém vao trung Luong tim thay trung Tile % RSD (%)
chudn binh (mg GAE/g) binh (mg GAE/g) phuc héi )
80% (n=3) 105,75 104,03 98,37 1,68
100% (n=3) 132,19 131,22 99,27 2,04
120% (n=3) 158,63 153,58 96,82 2,35

3.2. Pinh luong TPC trong cic ché phim
Actiso

Tam ché phdm tit cao chiét Actis6é ctia nuodc
ngoai (N.CP1 - 8) va 6 ché phdm ctia Viét Nam
(V.CP9 - 16) va 3 ché pham nghién ctru (NC.CP17 -
19) duoc tién hanh so sanh ham luong polyphenol
toan phan theo quy trinh dinh luong bang Folin-
Ciocalteu da duoc xay dung va thdm dinh. Két qua
duoc trinh bay & hinh 2. Két qua dinh lwong cho
thdy, 19 ché phidm Actisdé trong nuéc va nudc
ngoai c6 ham luong polyphenol toan phan tir 10,7 -
134,1 mg GAE/g. Cac ché phdm nudc ngoai cé
ham luong TPC 1a 20,6 - 90,0 mg GAE/g. Déi voi

cac ché phdm trong nudc, ham luong TPC trong 8
ché phidm 14 10,7 - 96,7 mg GAE/g.

La Actisé6 duoc biét dén véi hoat tinh chong
oxy héa manh 1a do cac thanh phan chi yéu 1a cac
polyphenol gdém cac dan xuat axit caffeoylquinic va
cac flavonoid [9]. Su thay d6i hoat tinh chong oxy
hoéa dac biet 1a tren thi nghiém thu don géc tu do
DPPH duwoc ching minh c6 lién quan dén
polyphenol toan phan véi hé s6 tuong quan
Pearson (r = 0,87) [9]. Do vay, ham luong
polyphenol trong Actis6 cang cao thi thé hién hoat
tinh chéng oxy héa cang manh. Do d4, viéc tng
dung phuwong phap Folin-Ciocalteu trong viéc xac
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dinh ham leong TPC trong cac ché phdm Actiso
trén thi treong ciing c6 thé so bo danh gia vé ham
luong TPC dé c6 cai nhin téng thé vé chat luong

gitta cac ché phdm Actisé trong nudc so véi ché
phim nuéc ngoai.

Ham lwgng TPC trong céc ché pham Actisd
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Hinh 2. Biéu d6 so sanh ham luong téng polyphenol trong cac ché phdm Actisé
Ghi chu: Cic cot co ki tir khdc nhau thé hién sur khdc biét co y nghia thong ké (p<0,05; Tukey)

Nhin chung, cac ché phdm nuéc ngoai céd
chat luong twong doéi déng déu véi ham luong 1a
32,2 - 42,53 mg GAE/g, ngoai trit 2 ché phim
N.CP2 va N.CP8 c6 ham luong thap hon 20,6 -
22,89 mg GAE/g. Riéng ché phdm N.CP1 c6 ham
luong TPC dac biét vuot troi gap 2 - 4 1an so voi
cac ché phdm khac vi day 1a san phdm cao cip c6
nhan “premium”. PGi véi cac ché phdm trong
nuéc, ham luong TPC trong 8 ché phidm
(VN.CP9-14) tuwong doi khong dong déu voi ham
luwong TPC 14 10,7 - 96,7 mg GAE/g. Két qua phan
tich cho thay, ham luong TPC ctia cic ché phdm
trong nudc cé dén 4/8 ché phdm cé ham luong
kha thap 10,7 - 21,72 mg GAE/g. Bén canh cac
ché phdm kém chat lugng thi ciing c6 4 ché phdm
gom V.CP14-16 c¢6 ham luong TPC kha cao 55,2 -
73,7 mg GAE/g. Mic du chua c6 cac cong bé so
sanh ham luong TPC bang phuong phap Folin-
Ciocalteu trong cac ché phidm Actisd, nhung
nghién ctu ctia Schutz K va cs (2006) [15] da xac
dinh ham luong t6ng 18 polyphenol chinh trong
cac ché phadm Actis6 bang phuong phap HPLC
ciing cho thay, su dao dong rat 16n vé ham luong
TPC gitra cac ché phdm trén thi truong. Dang chu
y la cac ché phdm nghién ctu NC.CP17-19 co

ham luwong TPC vuot troi 107,7 - 134,1 mg GAE/g.
biéu do cho thdy, viec nghién ctru va kiém soat tir
khau nguyén lieu nhu chon giong dén trong trot
va chiét xudt déu rat quan trong dé tao ra cac ché
pham Actiso chat luong cao.

4. KET LUAN

Quy trinh dinh luong polyphenol toan phan
(TPC) trong cao chiét Actiso bang phuong phap
Folin-Ciocalteu da duoc xay dung va thdm dinh dat
cac yéu cau theo huéng dan ctia ICH. Quy trinh da
duoc ting dung thanh cong trong viéc dinh luwong
ham luong TPC trong 19 ché phidm trong nudc va
nuéc ngodi cé chira cao chiét Actiso. Két qua cho
thay, ham lugng TPC trong cac ché phdm co su
dao dong kha lon tir 10,7 - 134,1 mg GAE/g. Diéu
nay c6 thé thdy cac ché phidm Actiso trén thi
truong co chat luong khong dong déu.
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QUANTIFICATION OF TOTAL POLYPHENOL IN ARTICHOKE PREPARATIONS BY FOLIN-
CIOCALTEU METHOD
Nguyen Thi Anh Nguyet!, Nguyen Minh Trung?,
Thi Dai Thanh', Nguyen Thien Hai', Pham Dong Phuong®
! Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City (UMP)
Summary
There are a number of preparations containing artichoke extract are available on foreign and
domestic pharmaceutical market with various forms such as tablets, capsules, sugar coated
tablets, etc. The major components of artichoke extract are phenolic compounds. Therefore, the
assessment of total polyphenol content in artichoke preparations are necessary to get an overview
of the quality of these on the market currently. Artichoke leaf extract was used as a material to
develop a method for quantitative analysis of total phenolic content by Folin-Ciocalteu reagent.
Process validation was performed according to ICH guidelines. The quantitative procedure was
applied to determine the total phenolic content in 19 commercial domestic and foreign artichoke
preparations. The result of this study revealed that the quantitative procedure met all
requirements including system suitability; linear range 7.5 - 120 pg/mL (R? = 0.99); the intra-day
precision and the inter-day precision was 1.14 and 1.61%, respectively; recovery were 96.82 -
99.27% (RSD=1.68 - 2.35%). The content of total polyphenols in the artichoke preparations on the
market were 10.7 - 134.1 mg GAE/g of dry weight. Therefore, the quantitative procedure met the
validation requirements and was applicable to measure the total phenol content in artichoke
extracts and products accurately. The commercial Artichoke products were analysed and showed
variable quality significantly.
Keywords: Artichoke, artichoke preparation, Cynara scolymus, Folin-Ciocalteu, polyphenol.
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