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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 EtOH extract which contains 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 H,0,-
injured mouse hepatocytes. Accordingly, the TPL-As40 had significant antioxidant property with SCsy value of 19.8
pg/ml (DPPH assay), I1Csq value of 9.32 pg/ml (MDA assay) and ECsy value of 20.95 pg/ml (MTT assay). The toxicity
evaluation in mice indicated that theTPL-As40 product was safe for use as functional food according to OECD.
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1. PAT VAN BE

Cac loai oxi hoat d6ng (Reactive Oxygen
Species, ROS) bao géom cac gbc tu do va cac phan tir
chira oxy cé hoat tinh oxi héa cao nhue OH, OO,
HOO', H,0,, '0,, HOCI ... ¢6 hoat tinh oxi hoa rat
cao luén c6 xu huéng tin cdng manh cac phan tir
hitu co. Muc tiéu tin cong cua ROS la cac phan tir
lipid, protein, DNA, RNA hay cac phén ta duwong
gay ra stress oxi hoa (oxidative stress) Ia nguyén
nhan sinh ra nhiéu loai bénh nguy hiém nhu ung thu,
tim, mach, tiéu duong, gan, than, huyét 4p, viém
nhiém, mién dich, béo phi, tu ky va 4o hoa.... Vi
vay dé bao vé sic khoe can phai bd sung cac chat
chéng oxi hoa dé duy tri cac goc tu do trong co thé &
muc thap [1].

Thd phuc linh (Smilax glabra Roxb.) hay con
duoc goi la Khic khic, Kim cang hodc Sarsaparilla.
Thé phuc linh (TPL) la cay thudc truyeén thong ¢ nudc
ta, chling moc hoang hoic dugc trong khéa phé bién &
nhiéu tinh Mién Bic, Mién Trung va Tay Nguyén
nudc ta [2]. Trén thé giéi TPL ciing dugc sir dung
trong y dugc nhu & Trung Qudc, Hdéng Céng,
Srilanca, cac nuéc Asian, Chau Phi va mot s6 nudc
& Chau Au, trong d6 TPL con duoc sir dung nhu
thuc phdm chirc ning & Hong Kong, Trung Quéc
[9]. Thanh phan héa hoc cua ré Thé phuc linh va cac
hoat tinh sinh hoc cua ching da lan luot dugc cong
bd, trong d6 16p chat céac flavonoid (astilbin 1a cau tir
chia khoa) dugc xem |& céc cau tir hoat tinh chinh,
céc két qua nghién cau cho thdy thd phuc linh c6

nhiéu hoat tinh sinh hoc cé gia tri nhu: chéng ung
thu, ha duong huyét, bao vé gan, diéu hoa mién
dich, khéng vi khuin va chéng oxi hoa, trong d6
hoat tinh chdng oxi hoa duogc dic biét quan tam [3-
9]. Thé phuc linh c6 gi4 tri duoc dung cao nhu vay
nhung & nudc ta van chua dwoc nghién ciu nhiéu,
cho dén nay ciing chi ¢6 vai cong trinh cong bdso
khai vé& n6 [10, 11]. Bé phat huy ngudn tai nguyén
qui gia nay, tiép tuc két qua khao sat ban dau vé ham
lwong cu tir chia khoéa astilbin trong r& Thé phuc
linh Viét Nam tai cac ving mién khac nhau [12],
ching tdi béo céo ¢ day vé nghién ctu diéu ché ché
pham chdng oxi hoa tir r& Thé phuc linh Viét Nam
va danh gia doc tinh cap cua ché pham.

2. THUC NGHIEM
2.1. Nguyeén ligu, thiét bi va phwong phap

R& Thé phuc linh caa Viét Nam dwoc mua tai
Tinh Tuyén Quang, dugc gidm dinh mau bgi PGS.
TS. Tran Huy Thai va TS. Nguyén Thé Cudng thudc
Vién Sinh thai va Tai nguyén Sinh vat. Cac dung
moi chiét nhu etanol, etyl axetat, n-hexan 1a céc
dung mdi cdng nghiép. Cac hoa chat 1,1-diphenyl-2-
picryl hydraryl (DPPH), malondialdehyde (MDA),
dimethyl sulfoxide (DMSO), 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide] (MTT),thiobarbituric acid (TBA), vitamin
C, curcumin (94 %), axit trichloaxetic, nugc cat khir
trung, dém phosphat pH 7,4, etanol, metanol...
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dugc mua tir cAc hdng Merck, Sigma Aldrich.

Sic ky long hiéu niang cao (HPLC) duoc thuc
hién trén may Agilent 1200 tai Vién Hoa sinh bién;
Hoat tinh chéng oxi hda cua ché pham dwoc xac
dinh tai Vién Hoéa hoc cac hop chat thién nhién va
Vién Cong nghé sinh hoc. Mat d6 quang duogc do
trén may doc Elisa va Microplate Reader.

Pia nhya 96 giéng (Corning, USA), pipet, may
doc ELISA 96 giéng (Bio-rad); can phan tich, ng
Eppendorf, kim cong dau tii dung dé cho chudt udng
hoat chét thir.

Pong vat thi nghiém: Chuot thuan chung dong
BALB/c khoé¢ manh, khéng phan biét giéng, khong
mac bénh, dat tiéu chuan thi nghiém, c¢6 khéi luong
tor 22-24 g, dugc nudi tai khu nudi dong vat cua
Vién Cong nghé sinh hoc trong diéu kién tiéu chuan.
Chuét dugc cho dn thire n tidu chudn va nuée udng
tu do.

2.2. Piéu ché ché pham chéng oxi hoéa tir ré tho
phuc linh caa Viét Nam

Mau ré& Thé phuc linh khé (10 kg) duoc nghién nho
va ngam, chiét trong etanol 85 % & nhiét do phong
trong 2 ngay. Qué trinh chiét mau duoc lap lai 4 lan
(1x 40 L + 3 x 20 L) dé dam bao astilbin trong mau
duoc chiét hau hét (kiém tra biang SKLM), gop cac
dich chiét lai rdi quay cat dudi &p suat thip loai dung
moi thu duoc dich cd etanol (1,7 L). Dich cd etanol
dugc pha thém 1 luong nudc twong duong (1,7 L) thu
duoc mot hdn hop huyén phu (3,4 L). Han hop huyén
phu nay duoc chiét vai véi n-hexan (1 x 1,7 L + 3 x
0,85 L), dich n-hexan dwogc c6 quay loaidung mdi
thu dwoc 35 g cao chiét n-hexan. Phan dich nuéc
dugc chiét tiép voi etyl axetat 4 1an (1 x 1,7 L + 3 x
0,85 L) dén hét astilbin (kiém tra trén SKLM). Dich
chiét etyl axetat dwoc quay cat loai dung méi thu
duogc cao chiét etyl axetat la chat rin mau vang nau
(470 g). Cao chiét etyl axetat dwoc xir ly tiép theo
quy trinh trong don dang ky sang ché sb 1-2014-
03769 thu dwoc ché pham chéng oxi hda TPL-As40
la chét rdn mau vang nhat (310 g).

Mot phan caa ché pham (5 g) da duoc phan lap
bang sic ky cot trén silicagen hé n-hexan/EtOAc
(2:1) sau dé dugc két tinh lai qua hé MeOH/H,0
(1/1, viv) va qua sic ky pha dao thu dugc 1,5 g
astilbin véi ham Iuong 97 % (Theo phén tich HPLC
cua Vién Kiém nghiém thubc TW) cung cip cho céc
nghién ctru vé HPLC va thir hoat tinh.

2.3. Phuong phiap HPLC xdc dinh ham lweng
astilbin cia ché phim

“Ham lwong astilbin trong cac cao chiét va ché
pham dugc xac dinh bang phuong phap sac ky long

Nguyén Qudc Virong va cong sur

hiéu nang cao (HPLC). St dung hé Agilent 1200,
cot chay zobax eclipse XDB Cyg (4,6%150 mm, 5
pm). Mau chay sic ky duoc pha véi nong do 5
mg/ml, lugng mau bom vao cot 5ul & nhiét do cot la
25 °C. Pha dong ban d¢au MeOH:H,0 (0,3 % aixit
acetic) 30/70 (v/v) tang ti 1¢é MeOH (gradient) trong
thoi gian tir 0-30 phut theo chuwong trinh nhu trong
bang 1 véi téc do dong 0,5 ml/phiit.

Bang 1: Hé dung mdi phan tich mau theo thoi gian

Thoigian,phat | 0 | 5 {1020 | 25 | 30
MeOH 30 | 30 | 40 | 50 | 100 | 100
H,O (axetic a 70| 70|60 |50 | O 0
0,3 %)

Buagc song phén tich 1a 291 nm.

Puong chuan dinh luong astilbin duoc xay dung
tir méi quan hé giita dién tich pic tai thoi gian luu 1a
19,1 phat véi ndng d6 cua astilbin. Tur sic ky do
HPLC duoc chay theo chuong trinh 1ap san cia cac
dung dich astilbin c6 nong d6 khac nhau tir 78,
125+500 pg/ml thu dwoc phuong trinh hoi qui tuyén
tinh véi do tin cay cao (R® = 0,99995) Ia:

Y=22642.73573 X + 48.25299

Trong d6: Y 1a dién tich pic, X 1a ndng do cua

chét phan tich.

2.4. Cac phuong phap xac dinh hoat tinh chéng
oxi hoa caia ché pham

2.4.1. Phurong phdp bat goc tw do DPPH

Hoat tinh bét géc tw do DPPH cua cac mau thir
dugc xéac dinh theo phuong phap chung dugc tom tat
nhu sau: Hon hop dung dich ciia DPPH (duoc hoa
tan trong etanol (96 %) v&i cac mau thir (duge hoa
tan trong DMSO ¢ cac nong do khao sat) hoac H,0
(trong dbi chimg dm) duoc dua vao dia 96 giéng. Do
hap thu ciia hdn hop di duoc do bang may ELISA &
515 nm sau 10 phat. Kha nang bat goc tw do DPPH
clia cac mau thir duge tinh theo cong thirc sau:

SC(%) 100- [(ODthu ODtrang)/ODchung am] x 100
Trong d6 ODy, 12 do hap thu cua mau c6 mit chat
thir; ODysng |2 hon horp chi ¢6 cac dung méi DMSO,
H,0; ODCr1ung am 12 hoN hop chi c6 DPPH va H,0.

Céc mau chit sach duoc pha & cac nong do 12,5,
25,50 va 100 (ug/ml) con ché pham va céc cao chiét
& cac nong d6 25, 50, 100 va 200 (ug/ml),mdi thyc
nghiém duoc lap lai 3 lanrdi lay gia tri trung binh.

2.4.2. Phwong phdp xdc dinh kha ndng ic ché
peroxy hod lipid (Phép thi: MDA)

Kha ning tc ché peroxy héa lipid (POL) cua ché
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pham TPL-As40 duoc xac dinh qua viéc xac dinh
ham lugng malonyl dialdehyd (MDA) theo phuong
phap cua E.A. Makarova (1989), MDA la san pham
cudi cing ciia qua trinh POL, hop chat phuc cua no
véi axit thiobarbituric (TBA) c6 mau hdng hap thu
cuc dai ¢ budc song 532 nm. Phuong phap dugc
miéu ta ngin gon nhu sau: Hon hop dong thé cua
ndo chudt (dugc tach tir chudt nudi thi nghiém) trong
dung dich dém phosphat pH 7,4 (1 ml, ti 1€ 1:10) &
nhiét d6 0-5 °C dugc thém cac mau thi ¢ cac nong
do thir (0,2 ml/giéng) va dém phosphate (0,8
ml/giéng). Sau d6, hdn hop mau thir duoc o ¢ 37 °C
véi 0,1 ml hé Fenton (FeSO,4 0,1 mM: H,0, 15 mM
theo ti 1¢ 1:1) trong 5 phat rdi duoc thém axit
tricloaxetic 10 % (1 ml) dé két thic phan ang. Hon
hop duoc li tam ly dich trong va bd sung axit
thiobarbituric 0,8 % (1 ml) & 100 °C trong 15 pht.
Cuébi cung, 1am lanh cac dng nghiém va do cuong do
mau bang may Microplate Reader & budc séng 532
nm. Cac thi nghiém duoc lap lai 3 lan dé ldy gia tri
trung binh.

Hoat tinh chéng oxi héa (HTCO) cua mau thir
dugc xac dinh dya vao sy thay doi cuong do hap thy
anh sang ctia mau thir theo cong thuc sau:

HTCO (%) = [(ODc— OD+) / OD¢] x 100
Trong d6 OD¢ 1a cudng d6 hap thy &nh séng cua
mau ching khong ¢ mat chat thir; ODy 14 cudng do
hap thu anh sang ciia mau ching c6 mat chat thu.

2.4.3. Phuong phap xdc dinh khd nang bdo vé té bao
gan cua chée pham khai tac dung cua H,O, (Phép thir
MTT).

Té bao gan chuot (phan lap tir gan chuét thi
nghiém) duoc nudi 6n dinh 1-2 ngay, sau d6 duoc
dua vao dia 96 giéng voi mat do 1x10* té bao/giéng,
nudi qua dém trong ta 4m 5 % CO,, & 37 °C, hoat
chat nghién cau, curcumin (déi ching dwong) & céc
nong do khéc nhau dugc thém vao va i trong 2 gio.
Sau d6 thém H,0, (100 pM/giéng) vau trong 2 gio
rdi cho MTT ndong d6 1 mg/ml (150 pl/giéng) va u
trong 4 gio, sau d6 loai bo dich ndi rdi thém DMSO
100 % (100 pl/giéng). Po mat d6 quang hoc (OD)
bang may Microplate Reader & 492 nm.

[ODghit th - OD(H20,)] x 100

Té bao song s6t (%) =
ODr¢hao - OD(H205)

Trong d6: ODgut e 12 cudng do hap thu anh séng
ciia mau do c6 mat chat thir; OD(H,0,) 13 cudng do
hip thu &nh sang cua miu do chi thém H,0;
ODyé a0 12 cudng dd héap thu anh sang cua mau do
chi c6 mat té bao. Cac thuc nghiém duoc lap lai 3
1an 13y gid tri trung binh.

Nghién cizu diéu ché ché pham...

2.5. Phwong phép xac dinh dc tinh cip ciia ché
pham chéng oxi hdéa TPL-As40

Dac tinh cp caa ché pham TPL-As40 dugc xac
dinh theo phuong phap cua Abrham (1978) va cua
Bo Y té Viet Nam, sb: 371/BYT-QDP ngay 12 théng
3 ndm 1996. Theo d6, 30 chudét BALB/c khoé manh
dugc chia lam 5 16 (6 chuét/16), va bi bo doi hoan
toan 16 gio truéc thir nghiém. Ché pham TPL-As40
dugc tao huyén phu trong nudc va cho chudt ¢ cac
16 ubng theo céc liéu sau nhu trong bang 2.

Bang 2: Liéu udng & cac 16 cua chudt thuc nghiém

Lo 1 2 3 4 5*
TPL-As40 béi
(mg/kgP) 7000 | 8000 | 9000 | 10000 ching

*L6 ddi chirng udng nudc cat.

Sau khi cho ubng ché pham TPL-As40 hoic
nugc cat tir 1-2 gio, chudt duge nudi dudng binh
thuong tré lai (cho 4n, uéng tu do) va theo ddi lién
tuc trong 72 gior dé xac dinh sé chudt chét trong ting
16.

3. KET QUA VA THAO LUAN
3.1. Piéu ché ché pham chéng oxi hoa

Ché pham chéng oxi héa tir ré TPL duoc diéu
ché theo so dd trong hinh 1. Cac két qua nghién ciu
hoat tinh chdng oxi héa cua dich chiét tong EtOH va
cac phan doan chiét n-hexan, EtOAc cua ching toi
(bang 2) cho thdy HTCO cua phan doan chiét EtOAc
cao hon dich chiét tong va phan doan chiét n-hexan.
Két hop véi danh gia cua Zhang va cong su [5, 8]
ching t6i da xay dung quy trinh dleu ché ché pham
chéng oxi héa cao TPL-As40 bao gom cac budc lam
giau ham luong cua astilbin (duoc xem la cau tir
chinh quyét dinh hoat tinh cua ré TPL) nhu: chiét
phan doan dich cd etanol caa mau TPL véi n-hexan
dé loai céac chat khdng phan cuc, dich nudc con lai
duoc chiét véi EtOAc thu dugc cao chiét EtOAC Vi
hiéu suit 4,7 % theo trong luong r& TPL kho. Sau dé
cao chiét EtOAc da dugc lam giau astilbin theo don
dang ky sang ché sb 1-2014-03769 thu dugc ché
pham chdng oxi hoa TPL-As40 voi hiéu suit 3,1 %
theo trong lugng ré TPL kho.

3.2. Ham lwgng ciia astilbin trong ché pham

Sic ky d6 HPLC cua ché pham TPL-As40 va
mau astilbin (97 %) duoc tién hanh & cing 1 diéu
kién duoc trinh bay trong hinh 2. Két hop phuong
trinh duong chuin dinh lugng astilbin va dién tich
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pic tai thoi gian luu 19,1 phut ¢ trén sic ky d6 cua
ché pham TPL-As40 va cao chiét EtOAc cho biét
ham lugng astilbin trong ché pham da duoc 1am giau
dén 46,1 % tir cao chiét etyl axetat (v&i 32,2 %
astilbin).

M3u TPL (10 kg)

- Chiét EtOH (1x 40 L + 3x 20 L)

- Cét loai dung méi dudi ap suit thip
Y

Dich ¢6 EtOH (1,7 L)

- Tao huyén phii véi H,0 (1,7 L)
- Chiét vai n-hexan
(1x1,7L+ 3x0,85L)

v v

Dich chiét n-hexan Dich nudc

- Chiét véi EtOAC
(I1x1,7L+ 3x0,85L)

Co6 quay loai
dung moi

- Cd quay loai dung moi

\ 4
Cao chiét EtOAC (0,47 kg)

Cao chiét n-hexan

Don dang ky sang ché
s0: 1-201403769

A
TPL-As40 (0,31 kg)

Hinh 1: So d6 diéu ché ché pham chdng oxi hoa tir
ré TPL (TPL-As40)

WA REARARN

Hinh 2: Sic ky dd HPLC cua astilbin (trén) va
TPL-AS40 (dudi)

3.3. Hoat tinh chéng oxi héa cia ché pham
TPLASs40

Hoat tinh chdng oxi hoa cua ché pham TPL-As40
va céc cao chiét (EtOH, EtOAc) di dugc danh gia
qua 3 phuong phap: Phuong phap bat gdc tu do
DPPH; phuong phap MDA xac dinh kha nang trc
ché sy oxi hda mang té bao ndo chudt basi hé Fenton

Nguyén Qudc Virong va cong sur

(Fe** + H,0,) va phuong phap bao vé té bao gan
chuét khéi tac dung cia tc nhan oxi hda H,0..

DPPH la mot gbc ty do bén hap thu &nh séng cuc
dai ¢ 515 nm thuong duoc sir dung dé danh gia kha
nang chdng oxi hda cuia mot chat. Sy ¢6 mat cua cac
chat chong oxi héa di 1am thay doi cudong do hip
thu anh sang cua cac mau thir & budc séng khao sat
(515 nm). Tur cac két qua SC(%) thu dugc & cac
nong do thir ciia ché pham TPL-As40 da tinh duoc
gia tri SCs la nong do chét thir Gc ché dugc 50 %
géc tu do DPPH.

Trong phép thir oxi héa mang té bao, tac nhan
oxy hoa 1a hé Fenton di duoc sir dung nham cung
cap céc goc ty do hydroxyl HO® va HOO", cac tac
nhan oxi héa manh nay da nhanh chéng pha huay
mang té bao giai phong MDA va céc chat tuong tu
MDA (thoi gian u 1a 5 phat). Cac chat chéng oxy
hoa c6 trong mau thir da e ché qua trinh phan hay
mang té bao. Tir HTCO (%) thu duoc & cic ndng do
thir cia ché pham TPL-As40 da tinh dugc gid tri 1Cs,
la ndng @6 chat thir we ché duoc 50 % qua trinh phan
hity mang té bao.

Trong phép thtr bao vé té bao gan, H,0, duoc sir
dung truc tiép vi vay tac nhan oxi hoa bao gém ca
H,0,, O, va vét cac goc ty do HO® va HOO®, phan
@ng oxi hda dién ra cham hon (u trong 2 gio). Su ¢6
mit cia céc chat chng oxi hoa wc ché qua trinh tiéu
diét t& bao. Tir luong té bao sdng sot (%) thu dugc &
cac nong do thur cua ché pham TPL-As40 da tinh
dugc gié tri ECs 12 ndng do hiéu qua cua chat thir
bao vé duoc 50 % té bao sbng sot.

Cac két qua SCs, (Phép thir DPPH); 1Cs, (Phép thir
MDA) ECs, (Phép thir MTT) thu dugc dugc trinh bay
trong bang 2.

Bang 2: Két qua hoat tinh chéng oxi héa cua céc

mau thir
PP| DPPH SCs, | MDA ICs, | TB gan chuot

Mau Hg/ml Hg/ml | ECs, ug/ml
EtOH 32,3 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
Vitamin C 10,9 _ _
Curcumin - 2,88 17,14

Céc két qua cua 3 phép thir hoat tinh chdng oxi

hoa trong bang 2 da thé hi¢n ché pham TPL-As40 c6
hoat tinh chong oxi hda dang k& va cho thay hoat
tinh chong oxi hda cua ché pham TPL-As40 cao hon
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hoat tinh chdng oxi hoa ciia cAc cao chiét theo thir ty
TPL-As40 > EtOAc > EtOH > n-hexan. Nhu vay,
budc loai bo cac hoat chat kém phan cuc sir dung
dung méi chiét n-hexan d lam tang hoat tinh chng
oxi hoa cua ché pham. Trong phép thi: DPPH hoat
tinh chng oxi héa cua ché pham (19,8 pg/ml) va
cua astilbin (SCso= 21,7 pug/ml) 1a gan tuong duong
nhau va thap hon hoat tinh chéng oxi héa cua axit
ascorbic (SCso = 10,9 pg/ml). Trong cac phép thu
MDA va bao vé té bao gan, hoat tinh chéng oxi hoa
cua ché pham 1a 9,32 va 20,95 pg/ml tuong Gtng cao
hon cua astilbin la 22,49 va 37,53 pug/ml tuong ung,
diéu nay duoc ly giai do su phdi hop cua cac hoat
chat c6 trong ché pham d 1am ting hiéu qua chng
oxi héa ddi voi mang té bao va té bao gan chuot, két
qua nay ciing phut hop véi két qua da duoc bao cao
boi Zhang va cong su [6].

3.4. Poc tinh cap ciia ché pham TPL-As40 trén chugt

Sau khi cho u0ng huyén phti caa ché pham TPL-

As40 trong nudc cat hoic nudc cat véi thé tich
twong duong, chudt dugc theo dbi lién tuc trong
vong 24 gio dbi véi cac biéu hién chirc niang, dong
thoi dém sé lugng chudt chét & ting 16 trong vong
72 gio. Két qua theo ddi cho thay chudt khoé manh,
di chuyén va an udng binh thuong, phan xa anh sang
va &m thanh tét ¢ tit ca céc lidu thir ca voi lieu ti
da toi 10000 mg/kgP. Theo tiéu chuan cua to chuc
OECD hop chat tinh khiét c6 nguén géc tu nhién cé
LDso > 2000 mg/kg thé trong thi duoc xem la khong
c6 doc cap tinh, vi vay c6 thé danh gia ché pham
chéng oxy hoa TPL-As40 khong co doc tinh cap va
an toan cho su dung.
Loi cam on. Nhdm tac gia tran trong cam on Vién
Han 1am Khoa hoc va Coéng nghé Viét Nam da cdp
kinh phi thuc hién @é tai. Ma sé de tai VAST
04.02/13-14.
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