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Abstract

An antioxidant functional food from the root of Smilax glabra Roxb of Vietnam (TPL-As40) was prepared, by
using the purified EIOH extract which comtains high astilbin content (46.1 %) as determined by HPLC analysis. The
antioxidant activity of this functional food was evaluated by different methods: DPPH assay for free radical scav
enging capacity, MDA assay for inhibition of lipid peroxidation and MTT assay for hepato protective effection Hy0,-
injured mouse hepatocytes. Accordingly, the TPL-As40 had significant antioxidant property with SCyg value of 19.8
pg/ml (DPPH assay), ICypvalue of 9.32 pg/ml (MDA assay) and ECy, value of 20.95 ug/ml (MTT assay). The toxicity
evaluation in mice indicated that theTPL-As40 product was safe for use as functional food aceording to OECD
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1. AT VAN BE

Cac loai oxi ho;( dong (Reactive  Oxygen
Species, ROS) bao gdm cac goc w do va céc phan tir
chira oxy c6 hoat tinh oxi héa cao nhue OH;, OO
HOO, H,0,, '0,, HOCI ... ¢6 hoat tinh oxi hoa rat
cao luén cd xu hucmg 1an cong manh cic phan tr
hiru co. Myc tiéu tin cong cia ROS 1a cac phin wr
lipid, protein, DNA, RNA hay cdc phan tir duémg
gay ra stress oxi hoa (oxidative stress) 13 nguyén
nhén sinh ra nhleu loai bénh nguy hiém nhu ung thu,
tim, mach, lidu dudng, gan, thén, huyet ap, viém
nhiém, mién djch, béo phl tr ky va 1o héa.... Vi
vay dé bao vé sic khoe cin pha| bd sung cdc chat
chong oxi héa dé duy tri cac goc ty do trong co thé &
mirc lhap 1.

Thé phuc linh (Smilax glabra Roxb.) hay con
duge goi 12 Khic khie, Kim cang hoac Sarsaparilla.
Thé phuc linh (TPL) ta cay thude rruyen I.hong & nude
ta, ching moc hoang hodic dugc trong kha pho bién &
nhiéu tinh Mién Bic, Mién Trung va Tay Nguyén
nude ta [2). Trén thé giéi TPL cung duge sir dung
trong y dugc nhu & Trung Quéc, Héng Cong,
Srilanca, céc nuée Asian, Chau Phi va mot sb nuée
& Chéu Au, trong d6 TPL con duge sir dung nhu
thye pham chirc nang & Hong Kong, Trung Quée
[9]). Thanh phan héa hoc ciia ré Thé phuc linh va cac
hoal tinh sinh hoc cia ching da 1in lugt duge cong
b, rong 46 I16p chit cic ﬂavonmd (astilbin 12 cau tir
chia khéa) dugc xem 13 cie céu tir hoat tinh chinh,
cac k&t qua nghién ciru cho théy thé pbuc linh cé

nhidu hoat tinh sinh hoc cé gia trj nhu chéng ung
thu, ha dumxg huye( bao v& gan, didu hoa mién
dich, khang vi khudn va chéng oxi héa, trong dé
hoat tinh chéng oxi héa duge dic biét quan tam (3-
9]. Tho phyc linh c6 gia i dugc dung cao nhu vay
nhung & nuée 1a van chua duge nghién cia nhidu,
cho den nay ciing chi cé vai cong (rmh cong bbso
khai vé né [I0 11]. Bé phét huy ngudn tai nguyen
qui gia nay, llep tuc két qua khao sit ban dau vé ham
lugng cau tir chia khéa astilbin trong, & Thé phuc
linh Viét Nam tai cac vung mién khac nhsu [12]
chiing i bdo céo & day vc nglncn clru digu ché ché
pham chong oxi hoa tr 18 Thé phyc linh Vigt Nam
va danh gia dgc tinh cép cia ché pham.

2. THYC NGHIEM
2.1. Nguyén li¢u, thiét bj va phwong phip

RE Thé phyc linh cia Viét Nam dugc mua tai
Tinh Tuyén Quang, dugc gism dinh miu bai PGS.
TS. Trdn Huy Thai va TS. Nguyén Thé Cudmg thudc
Vién Sinh thai va Tai nguyén Sinh vit, Cac dung
méi chiét nhu etanol, etyl axetat, n-hexan la cic
dung méi cong nghiép. Céc héa chat 1,1~ -dipheny)-2-
picryl hydraryl (DPPH), malondlaldchyde (MDA),
dimethyl sulfoxide (DMSO0), 3-(4,5-
dimethylthiazol-2-y1)-2,5-diphenyltctrazolium
bromide] (MTT),thiobarbituric acid (TBA), vitamin
C, curcumin (94 %), axit trichloaxetic, nudc ¢4t khur

trung, dém phosphat pH 74, etanol, metanol...
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duge mua tlr cac hing Merck, Sigma Aldrich.

Sic ky long higu ning cao (HPLC) dugc thyc
hién trén may Agllem 1200 tai Vu;n Héa sinh bnen,
Hoat tinh chong oxi héa cua ché pham dugc xdc
dinh tai Vién Hoa hoc cac hop chit thién nhién va
Vién Céng nghé sinh hoc. Mat d§ quang duge do
trén may doc Elisa va Microplate Reader.

Dia nhya 96 gleng (Coming, USA), pipet, may
doc ELISA 96 giéng (Bio-rad); can phan tich, ong
Eppendorf, kim cong dau td dung dé cho chuét udng
hoat chét thir,

Bong vat thi nghiém: Chudt thuin ching dong
BALB/c khoé manh, khong phan biét giong, khong
méc bénh, dat tiéu chudn thi nghiém, co khbi lugng
tr 22-24 g, dugc nudi tai khu nudi dong vit cua
Vién Céng nghé sinh hoc trong diéu kién tiéu chuan
Chudt duge cho an thirc &n tiéu chuin va nudc uong
tr do.

2.2. Dibu ché ché phim chéng oxi héa tir ré (hd
phuc linh caa Viét Nam

Miéu ré Thé phuc linh khé (10 kg) dugc nghién nho
va ngam, chiét trong etanol 85 % & nhiét 9 phdng
trong 2 ngay. Qua trinh chlel miu duge 1ap lai 4 Ian
(1x 40 L + 3 x20L) dc dam bio astilbin trong miu
duoc chiét hau hét (klem tra bang SKLM), gdp céc
dich chiét lai i quay cht dudi ap suat thap loai dung
méi thu duge dich cb etanol (1,7 L). Dich ¢6 etanol
duge pha thém 1 luong nudce tuong duong (1,7 L) thu
dugc mot hén hop huyén phi (3,4 L). Hén hop huyén
phu ndy duge chiét vai véi n-hexan (1 x 1,7 L + 3 x
0,85 L), dich n-hexan duqc cd quay loaidung méi
thu duqc 35 g cao chiét n-hexan. Phin dich nuéc
duge ch1e1 nep voi etyl axetat 4 lin(1x1,7L +3 x
0,85 L) dén hét astilbin (klem tra trén SKLM). Dich
chiét etyl axetat dugc quay cal loai dung méi thu
dugc cao chiét etyl axetat la chit rin mau vang nau
(470 g). Cao chiet etyl axctat duge xur ly tiép theo
quy trinh trong don dang ky séng ché sb 1-2014-
03769 thu dugc ché pham chéng oxi héa TPL-As40
1 chat ran méau vang nhat (310 g).

Mot phan cua ché phdm (5 g) di dugc phin lap
bing sac ky cot trén silicagen h¢ n-hexan/EtOAc
(2:1) sau dd duge }gcl tinh lai qua hé MeOH/H,O
(11, viv) va qua sic ky pha dao thu dugc 1,5 g
astilbin vgi ham lugng 97 % (Theo phan tich HPLC
cia Vién Klem nghiém thude TW) cung cap cho cac
nghién ciru v& HPLC va thir hoat tinh.

2.3. Phuong phip HPLC xic dinh ham lwgng
astilbin cua ché pham

Ham lugmg astilbin trong cac cao chiét va ché
phim digc xéc dinh bing phuong phap she ky long

Nguyén Quéc Vieong va cong sic

hiéu nang cao (HPLC). Sir dung hé Agilent 1200,
cht chay zobax eclipse XDB Cyy (4,6%150 mm, 5
pm). Mau chay sic ky dugc pha véi ndng do 5
mg/ml, luong mau bom vao ct Spl & nhiét dé cdt la
25 °C. Pha ddng ban dau MeOH:H,0 (0,3 % aixit
acetic) 30/70 (v/v) tang ti 1¢ MeOH (gradient) trong
thoi gian tir 0 30 phit theo chuong trinh nhu trong
bang 1 vai tdc dd dong 0,5 ml/phit.

Bang 1: HE dung mdi phén tich mau theo thoi gian

Thasi gian, phat | 0 | S [ 10]20] 25 | 30
MeOH 30 30|40 |50]|100]| 100

H,O (axetic a 70(70]|60 50| 0 0
0,3 %)

Budc song phan tich 12 291 nm.

Dudng chuan dinh tugng astilbin dugc xiy dung
tlr moi quan hé giira dién tich pic tai thoi gian luu 1a
19,1 phit véi ndng d6 cha astilbin, Tir sac ky dd
HPLC dugc chay theo chuong trinh 1ap sin cua cic
dung dich astilbin cé ndng do khdc nhau tir 78,
125-500 pg/ml thu dugce phuong trinh hoi qui luyén
tinh véi d§ tin cdy cao (R? = 0,99995) la:

Y=122642.73573 X + 48.25299

Trong d6: Y la di¢n tich pic, X la n6ng d6 cla

chét phan tich.

2.4, Cic phwong phap xdc dinh hoat tinh chéng
oxi héa ciia ché phﬁm

2.4.). Phuong phap bt géc nedo DPPH

Hoat tinh bét géc tr do DPPH cia cac mau thir
dugc xéc dinh theo phuong phap chung duge tém tt
nhu sau: H8n hop dung dich cua DPPH (duoc hoa
tan trong etanol (96 %) vai cac mau thir (duge hoa
tan trong DMSO & cac nong d6 khdo sat) hoac H,0O
(trong doi chimg am) dugc dua vao dia 96 giéng. D§
hép thy cia hdn hop di duge do bang may ELISA ¢
515 nm sau 10 phit. Kha ning bt goc tr do DPPH
ctia cac mau thir duge tinh theo cong thire sau:

SC(% ) = 100-{(ODip - ODing /O im] X 100
Trong d6 ODy l2 d hdp thu cia mau c6 mit chat
thir; ODyin, 12 hén h_qp chi ¢é cac dung mdi DMSO,
H;0; ODchmg im 18 hon hop chi ¢6 DPPH va H,0.

Céc mau chat sach duge pha o cac nong dd 12,5,
25,50 va 100 (ug/ml) con ché pham va céc cao chiél
& céc ndng dd 25, 50, 100 va 200 (pg/ml),mbi thue
nghiém duge 13p lai 3 lanrdi léy gia tri trung binh.

2.4.2. Phuong phip xdc dinh kha ndng ic ché
peroxy hoa lipid (Phép thu MDA)

Kha ning te ché peroxy hoa lipid (POL) cua ché
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phém TPL-As40 duoc xac dinh qua viée xac djnh
ham lugng malonyl dialdehyd (MDA) theo phuong
phap coa E.A. Makarova (1989), MDA la san pham
cudi ciing ciia qua trinh POL, hop chét phc cia né
véi axit thiobarbituric (TBA) ¢6 mau héng hdp thy
cyc dai & bude séng 532 nm. Phucmg phap dugc
miéu ta ngin gon nhu sau: Hén hop ddng thé cia
ndo chudt (duge tach tir chudt nudi thi nghi¢m) trong
dung dich dém phosphat pH 7,4 (1 ml, ti 1¢ 1:10) &
nhiét dd 0-5 °C dugc thém cic mau thi & cic ndng
dé thir (0,2 ml/giéng) va dém phosphate (0,8
ml/giéng). Sau do, hdn hep mau thir duge 4 & 37 °C
vgi 0,1 ml h¢ Fenton (FeSO; 0,1 mM: H,0; 15 mM
theo ti 18 1:1) trong $ phut rdi dugc thém a:sit
tricloaxetic 10 % (1 ml) dé két thic phan (mg. Hén
hop duge li tam 1y dich trong va bd sung axit
thiobarbituric 0,8 % (1 ml) & 100 °C trong 15 phat.
Cudi cung, lam lanh céc ong nghiém va do cuong do
mau biing may Microplate Reader & budc séng 532
nm. Cac thi nghiém dugc 1ap lai 3 1dn dé My gia tr
trung binh,

Hoat tinh chéng oxi héa (HTCO) ciia mau thir
duge xac dinh d\,ra vao sy thay doi cuong d§ hap thy
nh séng ciia mau thir theo cdng thirc sau:

HTCO (%) = [(ODc - ODy) / ODc] x 100
Trong d6 ODc 14 cudng do hap thy 4nh séng cuia
mau chimg khong cé mal chit thir; ODy 14 cuémg 4o
hap thy dnh sang cia mau chimg c6 mit chat thir.

2.4.3. Phuong phdp xdc dmh kha ndng bdo vé 16 bao
gan clia ché pham khoi tic dung cia H)O, (Phép thir
MTT).

Té bao gan chudt (phan lap tr gan chudt thi
nghiém) dugc nudi on dinh 1.2 nga) sau d6 duqc
dua vao dia 96 giéng véi mat do 1x10" té bao/giéng,
nudi qua dém trong i im S % CO,, & 37 °C, hoat
chal nghién ciru, curcumin (ddi chung du(mg) o cac
ndng d6 khic nhau duge thém vio va u trong 2 gid.
Sau do thém H>O,(100 uM/giéng) vau trong 2 gir
rbi cho MTT nong d¢ 1 mg/ml (150 p]/gleng) va i
trong 4 gid, sau do loai bo dich ndi rdi thém DMSO
100 % (100 ul/gxeng). Do mat dj quang hoc (OD)
bing méy Microplate Reader & 492 nm.

' [ODuts e - OD(H;0,)] x 100
Té bao sdng s6t (%) =

ODr¢ bao - OD(H,03)

Trong d6: ODinty hy 12 cudmg do hap thy anh sang
cua mau do co mat chat lhu OD(H;0,) la cudmg d¢
hap thy anh sang cia mau do chi thém H)O),
ODy¢ 1y, la cuong do hap thu anh sang cla mau do

Nghién ciru didu ché ché phdm...

chi cé mit té bio. Céc thye nghigm dugc 13p lai 3
lén 14y gi4 tri trung binh.

2.5, thmg phap xic dinh dc tinh cip cia ché
phim chéng oxi hoa TPL-As40

Poc tinh cip ciia ché pham TPL-As40 duge xic
dinh theo phuong phap cia Abrham (1978) va cia
BO Y té Viét Nam, s6: 371/BYT-QD ngdy 12 thang
3 ndm 1996. Theo d6, 30 chuét BALB/c khoé manh
dugce chia 1am S 16 (6 chudr/16), va bj bo déi hoan
toan 16 gid trude thir nghiém. Ché pham TPL-As40
duoc tao huyén phu trong nudc va cho chudt & cac
16 ubng theo céc lidu sau nhu trong bang 2.

Bang 2: Liéu uf)ng & cac 16 cua chudt thyce nghiém

[ 1 2 3 4 3¢

TPL-As40 Pbi
700 0 | 9000 | 10000 |

(mg/kgP) 0 | 8000 | 5 chimg

*Ld déi chimg uéng nuéc cit,

Sau khi cho uéng ché pham TPL-As40 hoic
nudce cht tr 12 gio, chudt duge nudi dudng binh
thudmg trg lai (cho an, udng ty do) va theo doi lien
tuc trong 72 gidy dé xéc dinh sé chudt chét trong timg
16.

3. KET QUA VA THAO LUAN
3.1. Didu ché ché phAm chéng oxi héa

Ché pham chdng oxi héa tir rd TPL duge didu
ché theo so db trong hinh 1. Céc két qua nghién ciu
hoat tinh chéng oxi héa cua dich chiét long EtOH va
cac phan doan chiét n-hexan, EtOAc cua chiing i
(bang 2) cho thay HTCO cuia phén doan chidt EtOAc
cao hon dich chiét téng va phan doan chiét n-hexan.
Két hop véi danh gid cua Zhang va cong su {5, 8]
chung tdi 43 xay dung quy trinh du:u ché ché phim
chong oxi hda cao TPL-As40 bao gbm cac buac lam
gidu ham qung cua astilbin (duqc xem 13 chu tir
chinh quyét dinh hoat tinh cua re TPL) nhu: chiét
phan doan dlch 6 etanol cia mau TPL vai n-hexan
dé loai cac chat khéng phan cyc, dich nude con lai
dugc chlet véi EtOAc thu duge cao chiét EIOAc véi
hiu sudt 4,7 % theo trong luong ré TPL kho, Sau d6
cao chiét EtOAc¢ da dme lam giau astilbin theo don
ding ky sang ché s6 1-2014-03769 thu duge ché
phim chéng oxi héa TPL-As40 voi hiéu suét 30 %
theo trong lugng ré TPL khé.

3.2. Ham lugng caa astilbin trong ché phim

Sic ky do HPLC cia chc phim TPL-Asd0 va
mau astilbin (97 %) dugc tién hanh ¢ cing 1 didu
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kién duge trinh bay trong hinh 2. Két hop phuong
trinh dudmg chuén djnh lugng astilbin va dién tich
PIC tai thai gian lwu 19,1 phut ¢6 trén sic ky b cla
ché phim TPL-As40 vi cao chiét EtOAc cho bidt
ham lugng astilbin trong che pham da dugc lam giau
dén 46,1 % 1 cao chiét ety! axetat (véi 32,2 %

astilbin).
Miu TPL (10 kg)

Dich ¢8 EIOH (1,7 L)

- Tao huyén phi véi H,0 (1,7 L)
- Chit vé1 n-hexan
(Ix 1,71+ 3x085L)

Dich chiét n-hexan Dich nuée

- Chiét EOH (Ix40 L+ 3x201)
- Cit loai dung mé1 dudi 4p sudt thip

Nguyén Quéc Viegmg va cong suw

ché sw oxi héa mang (€ bao ndo chuét bdi hé Fenton
(Fe™* + H,0,) va phuong phap bio vé té bao gan
chudt khdi tac dyng cua tac nhan oxi héa H;0.

DPPH 1a mét géc tur do bén hap thy 4nh sing cuc
dai & 515 nm thudng duge s dung dé danh gia kha
néng chong oxi héa ciia mét chét. Sy 6 mjt cla cic
chat chdng oxi héa da lam thay doi cuong db hap
thy anh séng cia cac mau thir & budc séng khio sét
(515 nm). Tir cac két qua SC(%) thu duge & cac
nbng do thit cua ché pham TPL-As40 da tinh dugc
glla trj SCyp 12 nong d6 chit thir tc ché duge 50 %
goc tu do DPPH.

Trong phép thir oxi héa mang té bao, tic nhin
oxy hoa Ia h¢ Fenton di duge sir dung nhidm cung
cép cac gbe v do hydroxyl HO® va HOO", céc tac
nhin oxi héa manh nay da nhanh chong pha huy
mang té bao giai phong MDA va céc chat wrong
MDA (thsi gian i 1a § phar). Cic chit chéng oxy
hoa ¢6 trong méu thi da uc ché qua trinh phan hay
mang ¢ bao. Tir HTCO (%) thu dugc & chc ndng do
thir cia ché phdm TPL-As40 d tinh dugc gid tr) 1Cso

- Chuét vén EtOAC
(x1,7L+ 3x085L)

€4 quay log!
dung md1

la ndng 4 c_ha‘xt thir irc ché duge 50 % qua trinh phan

- C8 quay loai dung, mé

hiy mang té bao.

| Cao chiét n-hexan || Cao chiét EIOAC (0,47 kg) |

Pon dang ky sang ché
6. 1-201403769

TPL-As40 (0,31 kg)

Hinh I: So dé diéu ché ché phim chéng oxi hoa tir
ré TPL (TPL-As40)

Hinh 2: Shc ky 48 HPLC cua astilbin (trén) va
TPL-AS40 (dudi)

3.3. Hoat tinh chc‘mg oxi héa cia ché phi:xm
TPLAs40

Hoat tinh chong oxi héa ciia ché phim TPL-As40
va cac cao chiét (EtOH, EtOAc) da duqc danh gia
qua 3 phuong phap: Phuong phap bét gde wr do
DPPH; phuong phip MDA xéc dinh kha nang rc

Trong phép thir bao vé 1 bao gan, H,0, duge sir
dung trirc tiép vi viy tic nhan oxi héa bao gom ca
Hy0,, O, va vét cac gcc tr do HO" va HOO', phan
mg oxi héa dién ra chdm hon (0 trong 2 gidy). Su 6
mat cua chc chat chong oxi héa te che qua trinh ticu
diét Ie bao. Tir lugng 1€ bao song s6t (%) thu duge &
cac nong d¢ thir cua chc pham TPL-As40 da tinh
dugc gia tri ECy la nong dé hiéu qua cua chit thir
bio vé duac S0 % té bao séng sot.

Céc két qua SCyq (Phép the DPPHY; ICs; (Phép thir
MDA) ECso (Phép thir MTT) thu duge duge trinh bay
trong bang 2.

Béng 2: Két qua hoat tinh chéng oxi héa cia cac

mau thir

PP| DPPH SCyp, | MDA ICs, | TB gan chuét
Mau pg/ml pg/ml | ECqq, pg/ml
EtOH 323 13,26 28,40
n-Hexan 32,53 15,60 39,73
EtOAc 24,95 9,45 23,88
TPL-As40 19.8 9,32 20,95
Astilbin 21,7 22,49 37,53 |
VitaminC | 10,9 ~ _
Curcumin - 2,88 17,14 }

Cac két qua cia 3 phép thu hoat tinh chéng oxi
hoa trong bang 2 da thé hién ché pham TPL-As40 co
hoat tinh chcng oxi hda ding ké va cho thay hoat
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