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TOM TAT

Dat véin dé: Actisd (Cynara scolymus L.) la mot trong cdc dwoc liéu duoc wu tién dau tw
phdt trién ¢ Viéet Nam. Thanh phan hoa hoc cia Actisd chii yéu la cdc polyphenol di dwoc chimg
minh cd hogt tinh chéng oxy héa manh. Trén thi trueong trong va ngodi nweéc ¢6 rat nhiéu ché pham
c6 chira cao chiét tir 1a Actisd véi nhiéu dang bao ché khac nhau. Tuy nhién, mét sé nghién cizu cho
thdy c6 su khac biér dang ké vé ham lwong polyphenol giiza cac ché pham nay nén cé thé anh hueng
dén tac dung cia chling. Muc tiéu nghién ciu: Pdnh gid tac dung chong oxy hoa cia cac ché pham
tir Actisd trén mo hinh in vitro bang thiz nghiém DPPH. Béi twgng va phwong phdp nghién ciu:
19 ché phdam Actisé dwoc thu thdp trén thi truwong trong va ngoadi nwéc. Hogt tinh chang oxy hoa
dwoc danh gia bangphu(mgphap khu goC tw do DPPH. Két qud: CO su tuang quan giira nong do
va hogt tinh chéng oxy héa cia cac mau thi: nghiém véi hé sé tuong quan R? tir 0,984 dén 0,998,
Cac ché pham nuweéc ngoai N.CP (1-8) ¢6 hoat tinh chdng oxy héa cao hon cdc ché pham trong nieéc
V.CP (8-16), ngogi trir ché pham V.CP11, V.CP14-16. Két lugn: Pa khdo sét hogt tinh chéng oxy
héa va xdc dinh 1Cso (ug/mL) cua 19 ché phdm so véi chirng dwong la vitamin C va silymarin. Két
qud cho thay phan Ién cac ché pham niréc ngoai cé hoat tinh chong oxy héa trung binh, trong khi
cac ché phdam trong nuéc c6 hogt tinh rat khac biét tir khong cé tac dung dén c6 hoat tinh kha.

Tir khoa: Actisd, chong oxy héa, Cynara scolymus, DPPH, polyphenol.

ABSTRACT

EVALUATION OF THE IN VITRO ANTIOXIDANT ACTIVITY
OF SOME ARTICHOKE PREPARATIONS USING THE DPPH ASSAY

Nguyen Tan Phat, Nguyen Thien Hai, Nguyen Thi Anh Nguyet”
University of Medicine and Pharmacy at Ho Chi Minh city

Background: Artichoke (Cynara scolymus L.) is a medicinal plant prioritized for strategic
development and investment in Vietnam. Its chemical composition is predominantly polyphenols,
which have been demonstrated to exhibit strong antioxidant activity. In both domestic and foreign
markets, numerous preparations containing artichoke leaf extracts available in various
formulations. However, some studies indicate significant differences in polyphenol content among
these formulations, which may influence their pharmacological effects. Objectives: To evaluate the
antioxidant activity of artichoke preparations in vitro model using the DPPH assay. Materials and
methods: 19 Artichoke preparations were collected from the domestic and foreign markets.
Antioxidant activity was evaluated by DPPH free radical scavenging method. Results: There was a
correlation between the concentration and antioxidant activity of the test samples with a correlation
coefficient R? ranging from 0.984 to 0.998. Foreign formulations N.CP (1-8) had higher antioxidant
activity than domestic formulations V.CP (8-16), except for formulations V.CP11, V.CP14-16.
Conclusions: Antioxidant activity and 1Cso (ug/mL) of 19 formulations were investigated compared
to positive controls vitamin C and silymarin. The results indicate that most foreign formulations
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exhibit moderate antioxidant activity, while domestic formulations vary significantly in quality,
ranging from no effect to relatively high activity.
Keywords: Artichoke, antioxidant, Cynara scolymus, DPPH, polyphenol.

I. PAT VAN DPE

Actiso (Cynara scolymus L.) (dong danh la Cynara cardunculus L.) la cdy than thao
thuoc ho Cuc (Asteraceae) cd ngudn goc tir vung Dia Trung Hai [1]. Actisé duoc trdng
nhiéu tai Y, Ai Cap, Tay Ban Nha va Ao, trong d6 Y la quéc gia dimg dau vé san lugng [2].
Cac qudc gia nay da va (dang tap trung dau tu vao viéc nghién ciu, phat trién cac san pham
tir Actisd khong chi nhiam dat tiéu chuan chat luong theo dugc dién ma con gilp nang cao
chat lugng cua san pham.

O Viét Nam, cay Actisd la mot trong cac duoc lidu duoc wu tién dau tu phat trién
dugc trdng chu yéu tai Pa Lat va Sapa. La Actis6 thuong duoc sir dung 1am thuc pham chic
nang bao vé gan [3], [4], giam m& mau [5], [6] va dugc dung diéu tri cac triéu ching cua
hoi chang rudt kich thich [7], [8]. Cac polyphenol bao gém cac din xuit cua acid
caffeoylquinic (CQA) gdm mono-CQA (5-CQA= acid chlorogenic); di-CQA (1,3-CQA=
cynarin) va flavonoid (dan xuét luteolin) la cac hop chat chinh trong la Actisd [9]. Cac
polyphenol nay da duoc ching minh ¢6 hoat tinh chong oxy hoa manh. Hién nay, trén thi
truong duoc pham trong va ngoai nudc c0 rat nhiéu ché pham c6 chira cao chiét tir 14 Actisd
vé6i nhiéu dang bao ché khac nhau nhu vién nang, vién nén, tra tai loc, cao long, cao dic va
cao khd,... Tuy nhién, mot s6 nghién cau cho thiy cé sy khac biét dang ké vé ham luong
polyphenol gitra cac ché pham nay nén cé thé anh huong dén tac dung cua ching [10]. O
nudc ta hién chua c6 nghién ciru ndo so sanh va danh gia vé tac dung sinh hoc cua cac ché
pham Actisd trong nudc ciing nhur cac ché pham nuéc ngoai. Chinh vi vay, nghién ctru dugc
thuc hién véi myc tiéu: Panh gia tac dung chéng oxy hoa in vitro cia cac ché pham tur
Actisd bang thir nghiém DPPH, nham so bd danh gia vé chat luong ciia cac san pham Actisd
trong va ngoai nudc. Tir d6, tao nén tang khoa hoc vitng chic dé cai thién quy trinh san xuét.
Dong thoi, nghién ctru ciing s& mang lai loi ich cho sirc khoe ngudi tiéu dung.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

19 ché pham Actisd gom nhiéu dang bao ché khac nhau (vién nén, vién nang, cao
long va cao dic) duoc thu thap & thi truong trong nude va nudc ngoai (Phéap, Puc, Y).
Trong d6, cac ché pham NC.CP17-19 14 ché pham nghién ctru duoc cung cap boi Trung tam
Khoa hoc Cong nghé Duoc Sai Gon (SAPHARCEN) thudc Pai hoc Y Dugc thanh phd Ho
Chi Minh. Cac ché pham duoc lya chon 1a cac san pham uy tin va chi chtra thanh phan chinh
la cao chiét tir 14 Actisd va c6 hoic khong co ta duge nhung khong c6 thém cao chiét duoc
lieu khac. Cac mau duoc luu tai B6 mén Duoc liéu, khoa Duge, Pai hoc Y Dugc thanh phd
Hb Chi Minh. Céc ché pham nay da duoc so sanh vé ham lugng polyphenol toan phan bing
phuong phap Folin-ciocalteu [10] cling nhu 11 hop chat polyphenol chinh [11].

Thiét bi, hoa chat, dung mdi: Chét chuan silymarin (Sigma, s6 16 31K1467), acid
ascorbic (Sigma, sb 16 A92902). Thudc thir DPPH (Sigma, s6 16 STBD1145V), methanol
(Labscan), DMSO (Merck). May doc dia 96 giéng (Microplate Reader iMarkTM, BioRad).
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2.2. Phwong phap nghién cau

- Nguyén tiac: DPPH (1,1-diphenyl-2- -picrylhydrazyl) la mot géc tu do c6 bude song
hap thu cuc dai Amax = 517 nm va c6 mau tim. Cac chat chéng oxy hda sé trung hoa goc tu
do DPPH bang céch cho hydro, 1am giam do hap thu tai budc séng cuc dai va mau caa dung
dich chuyén tir tim sang vang.

- Cach tién hanh: M6 hinh thir nghiém duoc thuc hién boi Kulisic va cong su (2004),
bd sung bai Obeid va cong su (2005) [12]. Nong do sau phan ¢ng caa DPPH la 0,08 mM,
budc séng phat hién & 517 nm, thoi gian do do hap thu 1a 30 phat sau khi phan @ng. Thi
nghiém duoc 13p lai 3 lan va liy gié tri trung binh + SD. Acid ascorbic va silymarin dugc
dung 1am chat d6i chiéu. Hoat tinh chdng oxy héa (%) tinh theo cong thirc: % Hoat tinh chdng
oxy h6a = [(ODching - ODthir)/(ODching - ODuring] * 100. Trong d6: OD - B hap thy.

- Xir ly théng ké: X ly thdng ké dua vao phép kiém One - Way ANOVA va phép
kiém t-test bang phan mém Excel 2010. Sy khac biét duoc xem 13 c6 ¥ nghia thong ké khi
giatrip <0,05.

- Cach bo tri thi nghiém:

Khdo séat ti I¢ dung mdi hoa tan mau thi: Khao sat ti 1&é methanol (MeOH), nuéc va
DMSO phu hop dé hoa tan hoan toan cao chiét cé trong cac ché pham. Két qua nhan thay
hon hop dung méi hoa tan tét nhat (cd hd tro siéu &m) cho tit ca cac cao chiét 1a: 20%
DMSO, 60% H.0 va 20% MeOH.

Chudn bj dung dich thi: Can luong ché pham twong wng voi 50 mg Actisd (da trix
ta dugc va thanh phan khéc) cho vao binh dinh mirc 50 mL, thém 40 mL hén hop dung moi
hoa tan da khao sat ¢ trén, siéu am cho tan hoan toan va b sung dung méi dén thé tich vira
du. Sau khi pha duoc dung dich cao chiét c6 nong d6 1 mg/mL (1000 pg/mL), pha loing
dung dich nay 2 lan bang MeOH dé thu duoc giai mau nong do: 500 pg/mL; 250 pg/mL;
125 pg/mL; 62,50 pg/mL; 31,25 pg/mL; 15,62 pg/mL; 7,81 pg/mL; 3,90 pg/mL.

Chudn b; thuoc thir DPPH 0,16 mM: Pha DPPH trong MeOH, dung trong chai thity
tinh mau, pha xong dung ngay, bao quan ¢ 4 °C. Nong d6 thudc thir DPPH trong thir nghiém
sau khi thém cac thanh phan phan tng la 0,08 mM.

Xdc dinh 1Csp: Dya vao nong do giai mAu thtr d pha va phan tram hoat tinh chéng
oxy hoa tinh toan dugc, 18p phuong trinh hoéi quy § = ax + b thé hién méi tuong quan giira
% hoat tinh (y) Va nong do (x). Tur do, xac dinh 1Cso bang cach thé y = 50 vao phuong trinh
hoi quy. 1Cso mau thir néu c6 ndng d6 cang thap tic 1a mau thir co tac dung loai bo gdc tu
do cang manh.

I1l. KET QUA NGHIEN CUU

Tién hanh thir nghiém nhu da trinh bay ¢ phan _phuong phéap nghién ctu. Cac day
ndng d6 cua timng mau cho hoat tinh chdng oxy hoa tuyén tinh véi ndng do tuong tng dugc
trinh bay ¢ Bang 1.

Két qua cho thdy cd su trong quan giita ndng do va hoat tinh chéng oxy héa cua cac
mau thir nghiém véi hé sé tuong quan R? tir 0,984 dén 0,998. Gia tri ICso dugc tinh tir
phuong trinh hdi quy (xem Bang 1 va Hinh 1).
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Bang 1. Két qua khao sat hoat tinh chéng oxy hoa cua céc ché pham

2 4z Nong do | Hoat tinh chdn Phuong trinh ICso (N =3
Che pham (ug/ﬁiL) oxy hoa (%) ’ hoi %uy R’ (ug(/mL) :

N.CP1 20— 120 7,17-62,21 | Y =0,5454x - 5,7623 | 0,9922 102,24
N.CP2 100 — 500 785-77,25 | Y =0,168x-7,7065 | 0,9922 343,49
N.CP3 50 — 500 3,94-69,95 |Y =0,2123x-4,5249 | 0,9894 256,83
N.CP4 50 — 250 3,37-69,75 | Y =0,3313x-12,636 | 0,0984 189,06
N.CP5 50 — 250 10,94 -57,66 | Y =0,2333x + 0,3149 | 0,9987 215,67
N.CP6 20 — 250 1,02 -50,10 | Y =0,2214x - 5,9135 | 0,9912 252,55
N.CP7 50 — 300 6,12 63,25 | Y =0,2352x - 7,6658 | 0,9945 245,18
N.CP8 50 — 400 6,12 5525 | Y =0,1428x - 2,3065 | 0,9982 366,29
V.CP9 100 — 800 421-60,24 |Y=0,0791x -1,8922 | 0,9956 656,03
V.CP10 100 — 700 421-60,24 | Y =0,0029x - 3,3967 | 0,9912 574,78
V.CP11 25 — 300 3,25-72,70 |Y=0,257x-3,9241 | 0,9992 179,28
V.CP12 25 — 600 8,66 — 65,12 | Y =0,0988x - 5,8569 | 0,9918 446,79
V.CP13 25 — 500 8,66 68,12 | Y =0,1268x - 4,0578 | 0,9977 362,36
V.CP14 25 — 400 7,73-92,35 | Y=0,1589x - 1,1768 | 0,9974 233,3
V.CP15 10 - 125 0,62-63,00 |Y =0,5511x - 3,7464 | 0,9932 97,53
V.CP16 10 - 250 10,04 - 72,37 | Y =0,282x +2,9967 | 0,9838 166,68
NC.CP17 25 — 100 9,33-725 | Y =0,8439x - 10,628 | 0,9976 71,84
NC.CP18 25— 100 5,14 -62,15 |Y =0,7361x - 12,833 | 0,9930 85,36
NC.CP19 5-100 2,55—76,27 | Y =0,78x - 1,8369 0,9918 66,46
Vitamin C 0,4-10 511-80,6 | Y =7,952x + 2,624 0,9980 5,96

Silymarin 20 — 100 35,21 - 80,64 | Y =0,589x + 23,24 0,9930 45,41

Ghi chu: N.CP (1-8): Ché pham nu6c ngoai; V.CP (9-16): Ché pham Viét Nam; NC.CP
(17-19): Chée pham nghién cuu
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Nhan xét: Tir Bang 1 va Hinh 1 cho thay, cac ché pham nudc ngoai N.CP(1-8) ¢6
ICs0 (102,24 — 366,29 ug/mL), cac ché pham trong nudc V.CP(8-16) ¢6 ICso (97,35 - 656,03
ng/mL) va cac ché pham nghién ciu c6 1Cso (66,46 — 85,36 ng/mL). Qua d6 nhan thiy cac
ché pham nuéc ngoai ¢ hoat tinh chong oxy héa cao hon cac ché pham luwu hanh trén thi
truong Viét Nam vi co gié tri ICso thip hon, ngoai trir ché pham V.CP11, V.CP(14-16).

IV. BAN LUAN

Theo phan loai vé kha niang chéng oxy hoa dua vao gia tri 1Cso bang phuong phap
DPPH, hoat tinh chéng oxy hoa dwoc phan thanh 5 mue d6: Manh (1Cso < 50 pg/mL); kha
(50 - 100 pg/mL); trung binh (101 - 250 pg/mL), yeu (250 - 500 pg/mL); va khong co hoat
tinh (1Cso > 500 pg/mL) [13]. Nhin chung, cac ché phdm nudc ngoadi N.CP(1-8) thé hién
hoat tinh chéng oxy héa & mtc do trung binh véi gia tri 1Cso tir 189,06 - 256,83 pg/mL,
ngoai trir N.CP2 (1Cs0=343,49 pg/mL). bang chu y, ché pham N.CP1 véi nhan “premium”
¢6 hoat tinh chdng oxy héa cao hon cac ché pham khac véi 1Cso = 102,24 pg/mL, diéu nay
c6 thé 1a do ham lugng polyphenol toan phan cling nhu cac polyphenol chinh trong ché
pham nay cao hon gap 2 — 4 1an so véi cac ché pham nudc ngoai khac da duoc so sanh &
cac nghién ciu trude day [10]. Dbi véi cac ché pham dang duoc luu hanh trén thi truong
trong nugc V.CP(9-16), nhin chung hoat tinh chdng oxy héa cua cac ché pham nay ciing c6
su khéc biét dang ké c6 thé 1a do ham lugng polyphenol khéc nhau giira cac ché pham nay
[10]. Trong @6, 2 ché pham V.CP9 va V.CP10 khong cé hoat tinh véi ICso > 500 pg/mL.
Ba ché pham gém V.CP8, V.CP12 va V.CP13 ¢ hoat tinh yéu véi ICso tir 362,36 — 446,79
ng/mL va chi c6 3 ché phdm c6 hoat tinh & muc trung binh véi 1Cs tir 166,68 — 233,3
ug/mL. Tuy nhién, bén canh d6 van c6 ché pham V.CP15 c6 hoat tinh & muic kha véi ICso
=97,53 pg/mL. Biéu ndy ciing phu hop vai két qua dinh lwong ham lwong polyphenol trong
cac ché pham nay [10]. Do do, c6 thé thay c6 mdi twong quan giira ham lwong polyphenol
véi hoat tinh chéng oxy hda bang thir nghiém DPPH. Két qua nay ciing phu hop véi nghién
ctru P. Pinelli va cs (2007) ciing di chtiing minh méi twong quan cao giita hoat tinh chong
oxy héa trén thir nghiém thu don géc tu do DPPH véi polyphenol toan phan véi hé sé tuong
quan Pearson (r = 0,87) [14]. Piéu dang cht y 1a ca 3 ché pham nghién ciru NC.CP(17-19)
déu c6 thanh phan polyphenol cao [10] nén hoat tinh chéng oxy héa déu dat & mic kha voi
ICs0 tir 66,46 — 85,36 pg/mL, déu cao hon so vai cac ché pham dang luu hanh trén thi truong
trong va ngoai nudc. Chinh vi vay, ¢6 thé ham luong polyphenol déng vai trd quan trong
cho tac dung chéng oxy hoa caa cac ché pham tir Actisd. Do dé, cac ché pham Actisd trong
nudc can phai dugc kiém soat tir khau nguyén liéu dén ban thanh pham va thanh pham dé
dat dugc chat luong twong duwong hoic cao hon so véi ché pham cua nudc ngoai.

V. KET LUAN

Dé tai di khao sat hoat tinh chong oxy héa va xac dinh 1Cso (pug/mL) cua 19 ché
pham so voi ching dwong 1a vitamin C va silymarin. Két qua cho thay hoat tinh chdng oxy
hoa cua cac ché pham nudc ngoal kha ddng déu, thuong & muc trung binh. Trong khi hoat
tinh chdng oxy hoa cua cac ché pham trong nudc cd su chénh léch dang ké giira cac ché
pham hién dang luu hanh trén thi trudng, c6 nhitng ché pham khong co hoat tinh dén mot
s ché pham thé hién hoat tinh yéu dén trung binh. Hoat tinh chdng oxy héa cua cac ché
pham nay c6 thé co lién quan truc tiép dén ham luong polyphenol cua chdng. Chinh vi vay,
can phai c6 cac tiéu chuan kiém nghiém phu hop dé kiém soat chat lwong cac ché pham
Actisd duoc san xuat trong nudc.
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