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Tém tit. Anh huong ctia nhiét do chiét dén kha ning chéng oxy héa in vitro ctia polysaccharide tir cay
Day ctit qua da dwoc khao sat. Két qua cho thdy ¢ nhiét do chiét 80°C thi hoat tinh chéng oxy hoa cua
polysaccharide la cao nhét. Téng ham luwong chdt chdng oxy hoa 1a 0,2726 + 0,0003 mg GA/g hodc
0,1776 + 0,0001 mg AS/g. Ngai ra, cac gia tri ICso trong cac mo6 hinh bt goc tw do DPPH va ABTS cua
polysaccharide trong mau PS-W-T80 Tan luot 1a 0,83 va 3,30 mg/mL. Phan tich quang phd héng ngoai
bién d6i Fourier cho thdy polysaccharide ctia mau PS-W-T80 c6 cc dinh hap thu dic trung thuong
thdy trong cac ciu tric polysaccharide. Khéi lwong phan tir trung binh ctia polysaccharide dwoc chiét
xuat 1a khoang 5,56 x 10* Da. Nhiing két qua nay cho thdy polysaccharide ctia mau PS-W-T80 tir cay
Day ctit qua la mot tdc nhan chéng oxy hoa tiém ning.
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Abstract. The effect of extraction temperature on the in vitro antioxidant activity of polysaccharides
from Gymmopetalum cochinchinense was investigated. The results show that at an extraction temperature
of 80 °C, the antioxidant activity of the polysaccharides was the highest. The total antioxidant capacity
of the PS-W-T80 sample was 0.2726 + 0.0003 mg GA/g or 0.1776 + 0.0001 mg AS/g. Furthermore, its ICso
values in the DPPH and ABTS radical scavenging models were 0.83 and 3.30 mg/mL, respectively.
Fourier transform infrared spectroscopy analysis indicates that the polysaccharides in the PS-W-T80
sample exhibit characteristic absorption peaks commonly found in polysaccharide structures. The
average molecular weight of the extracted polysaccharide is approximately 5.56 x 104 Da. These results
show that the polysaccharide in PS-W-T80 from G. cochinchinense is a potential antioxidant agent.
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1 Mo dau

Trong nhiing nam gan day, cac loai
polysaccharide (PS) trong thwc vat, dong vat,
ndm, vi khuan va tao da thu hat sy quan tam cua
cac nha khoa hoc. Chung c6 cac chitc ndng sinh
hoc quan trong trong cac hoat ddng ctia cac
duong dan tin hiéu, két ndi t& bao — t& bao va
nhan dang c4c phan tir trong hé thdng mién dich.
Bén canh d6, polysaccharide con duoc ttng dung
trong cac linh vuc doi song nhuw cham soéc stic
khoe, thuc phdm va khoa hoc vat liéy, 1a tac nhan
chéng ung thu, ting cuwong mién dich, chdng
viém, chéng oxy hoa va tac dong giam duong
huyét [1-4].

Cay Day cat qua, tén khoa hoc la
Gymnopetalum cochinchinense (Lour.) Kurz hay
Gymmnopetalum chinense (Lour.), la loai dwgc liéu
truyén thong cua Viét Nam va mot s6 nudc Dong
A, boéng Nam A, An b9, v.v. [5, 6]. Cac nghién
cttu héa duoc da chi ra rang cay Day ctt qua c6
kha nang chdng oxy hda [6], chong lai loét da day,
ngan ngtra cac bénh vé bach cau, thuwong han, ha
sOt, chong viém, gian phé quan, lam lanh vét
thuong [7, 8], khang khudn va khang ndm [6]. Tuy
nhién, cic co ché cu thé déng sau cac hoat dong
sinh hoc nay van chua dugc hiéu day du va
polysaccharide ¢ thé dong vai tro quan trong

nhu mot trong nhitng thanh phan chinh.

Céc nghién cttu trude day cho thdy nhiét do
chiét anh huong dén ham lwong, thanh phan va

hoat tinh chong oxy hoda ctia polysaccharide thu
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duoc [9-11]. Tuy nhién, qua tong quan tai liéu,
ching t6i chua tim thay nghién cttu vé anh huong
cua nhiét d6 chiét dén hoat dong chdng oxy hoa
cua polysaccharide chiét xuat tir cdy cay Day ctit

qua — Gymnopetalum cochinchinense (Lour.) Kurz.

Muc dich cua nghién cttu nay la danh gia
ham luong va hoat tinh chéng oxy hoa cua
polysaccharide thu duoc tir cay cay Day ctt qua —
Gymnopetalum cochinchinense (Lour.) Kurz. Hoat
tinh chong oxy hoda cuia polysaccharide dwoc danh
gid qua ba md hinh: bat gdc tw do DPPH, gdc
ABTS va tong kha nang chéng oxy hoa. Dac diém
cau truc PS duoc nghién ctru thong qua pho hong

ngoai bién ddi Fourier va sac ky loc gel.

2 Thuc nghiém

2.1  Nguyén liéu va hoa chit

Nguyén liéu: mau cay Day cat qua —
Gymmnopetalum cochinchinense (Lour.) Kurz (phan
trén mat dat) dwoc thu hai tai Vuon Qudc gia
Bach Ma. Mau nghién cttu duoc xac dinh tén khoa
hoc dwa trén viéc so sanh hinh thai thuc vat tai
Khoa Sinh hoc, Truong Pai hoc Khoa hoc, Pai hoc
Hué. Mau tiéu ban duoc luu gitt tai Khoa Hoa
hoc, Truong Pai hoc Khoa hoc, Pai hoc Hué.

Tat ca hoéa chat déu dat tiéu chudn phan
tich, gom phenol, H2SOs, D-glucose, NaH2PO;,
(NH4)2Mo0Os (Guang dong, Trung Qudc); ethanol
(Viét Nam); gallic acid, ascorbic acid, quercetin
(Sigma-Aldrich), ABTS, DPPH (Merck). Thiét bi
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chinh dwoc st dung la may ly tam (Mikro 22R,
Human, Dtic) va may quang pho hdp thu phén ti
Jasco V-630 (Nhat Ban).

2.2 Chiét xudt va dinh lugng polysaccharide
tir cay Day ctt qua

Mau cay Day ctt qua dang bot (3 g) duoc
phéan tan trong binh cau 250 mL, sau d6 tién hanh
chiét hoi luu tai 60, 70, 80, 90 va 100 °C trong 3
gio; ty 1& khdi lwong mau véi thé tich dung moi
duoc thay ddi theo cac ti 1¢& 1/50 g/mL va duoc
chiét 3 Tan. Sau chiét xuat, hdn hop duoc lam lanh
dén nhiét d6 phong, loc, ¢6 can dung dich va dinh
mutc dén 50 mL. Sau d6, thém vao hdn hop 200
mL ethanol 96% va lam lanh ¢ -10 °C trong 24 gio
dé€ két tha hoan toan polysaccharide.
Polysaccharide dugc thu nhan bang cach ly tam
(6000 vong/phut, trong 10 phut), sau dé rura lan
luot bang ethanol va aceton lanh. Cudi cting, san
pham dwoc sdy chan khong ¢ 40 °C va thu duoc
bot polysaccharide tho.

Ham luong polysaccharide duogc xac dinh
bang phuong phap phenol — sulphuric acid véi D-
glucose 1am chat chuan va duoc do mat d quang

0 budc song 490 nm [12].

2.3 Phuong phap danh gia hoat tinh chéng

oxy héa
Phuwong phap xac dinh kha ning chéng oxy hoa
tong (Total antioxidant capacity)

Polysaccharide dwgc hoa tan trong nudc
cat. Cho 0,3 mL dung dich khao sat vao 3 mL
dung dich thudc thtt (H2504 0,6 M, NaH2POs 28
mM va (NH4)2MoOs 4 mM), day kin va 1 6 95 °C
trong 90 phut. Hon hop duoc lam lanh vé nhiét
d6 phong va tién hanh do mat d6 quang ¢ budc
song 695 nm. Luc chéng oxy hda téng duoc xac
dinh thong qua gid tri mat d0 quang; mat do
quang ctia mau cang 16n thi lyc chdng oxy héa
cang cao [13]. Ham lwgng chat chéng oxy hoa quy
tuwong duwong (mg gallic acid/1 g duoc liéu hodc
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mg ascorbic acid/1 g dwoc liéu) dwgc xac dinh
thong qua phwong trinh hoi quy tuyén tinh. Tat ca
thi nghiém dwoc lap lai 3 lan, gid tri dwoc biéu

dién duwéi dang: Xeungbinh* S (S: st. dev.); n = 3.

Phuong phap danh gia kha ning bat goc tu do
DPPH

Hoat tinh chéng oxy hda thé hién qua kha
ndng lam phai mau cta DPPH va duoc xac dinh
bang phuong phap theo Lé Trung Hiéu va cong
sw [14]. Ldy 2 mL mau va pha trong DMSO & céac
nong do khéc nhau (0,4 dén 2,5 mg/mL); tron véi
1 mL DPPH néng d6 100 pg/mL pha trong
methanol; lac trong 1 phtit va d€ hén hop phan
tng trong 30 phut. Sau d6, do mat d6 quang o
budc séng 517 nm. Tac dung bat gdc tw do DPPH
duoc danh gia qua gia tri ICs. Gid tri ICso la néng
d6 ctia mau ma tai &6 mau cd thé tc ché 50%
DPPH. Gia tri ICs cang nho thi mau c6 hoat tinh

cang cao. Cong thitc tinh la
SAprrH (%) = [(Ac — As)/Ac] x 100

trong d6 SAoern (%) la ti 1& bit gdc tu do
(Scavenging Activity) ctia mau nghién ctru; As 1a
mat d0 quang cta mau khao sat; Ac 1a mat do

quang cua ung dich DPPH.

Phuong phéap danh gia kha ning bat goc ABTS
Kha nang bat gdc ABTS ctia cic mau nghién
ctu dugc danh gia theo Re va cdng su [15]. Goc
ABTS sinh ra bang phan tng gitta ABTS (7 mM)
véi KaS20s (2,45 mM) trong bong t6i ¢ nhiét do
phong trong 16 gio. Ldy 0,1 mL dung dich mau
véi cac nong d6 khac nhau (1-6 mg/mL) tron véi
3,9 mL dung dich g6c ABTS tao ra ¢ trén. D6 hap
thu quang ciia dung dich sau phan tng duoc do ¢
bwéc séng 734 nm. Ascorbic acid duoc st dung

lam chat d6i chiing duong.

24 Dic diém ciu tric ctia polysaccharide

Phé6 hong ngoai Fourier cua polysaccharide

duoc dugc ghi trén may quang phd IRPrestige-21.
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Mau dugc sdy kho & 55 °C trong ti sdy chan
khong trong 48 gio trude khi tao vién bang bot
KBr, sau d6 duoc quét trong vung s6 song 4000—
400 cm™1.

Khéi luwong phan t&r cta polysaccharide
duoc xac dinh bang phuong phap sic ky tham
thau gel va hé thong sac ky long (GPC-Agilent
1100) [14]. Pullulan véi phan t& lwong 5-800 kDa
duoc st dung lam chéat chudn. Chat chuan va PS
dugc cho chay qua cot sic ky ultrahydrogel 500
(7,8 mm x 300 mm, 10 um) va riza giai véi NaNOs
0,1 M pha trong nuéc khtt ion; chay dang dong
v6i leu luong 1 mL/phut. Nhiét d6 dau do la 35
°C; nhiét do trong cot 1a 40 °C. Thé tich rwra giai

dwoc minh hoa béng d6 thi twong Gng voi khoi

leong phan t cuia ching.

3 K&t qua va thao luan
31 Anh hwéng ctia nhiét do dén ham lwong
PS tach chiét tir cAy Day ctet qua

Nhiét do chiét anh huwong manh dén ham
ltong va hoat tinh
polysaccharide. Nhiét d¢ chiét dugc dat tix 60 dén

chdng oxy hoa cua

100 °C véi cac diéu kién ¢6 dinh gom ty 1é khai
lwong mauw:thé tich nwéc 1/50 (g/mL), thoi gian
chiét 3 gio, s6 lan chiét la 3 lan, ty 1é ethanol
96%:dich chiét (v/v) 4:1. Ham luwong PS duoc mo
ta trong Bang 1.

Bang 1. Anh hudng ctia nhiét d6 chiét dén ham luong va hoat tinh chéng oxy hoa ctia polysaccharide tir cAy Day ctit
qua (Xt8 + S; n=3)

) Ham lrong PS TAC DPPH ABTS
Mau o 1
(%) mg GA/g mg AS/g ICso (mg/mL) ICso (mg/mL)
PS-W-T60 3,49 £ 0,05 0,2513 + 0,0002 0,1668 + 0,0002 1,36 + 0,02 4,16 + 0,02
PS-W-T70 3,79 £ 0,04 0,2682 + 0,0002 0,1754 + 0,0001 0,95+ 0,03 3,81 +0,04
PS-W-T80 4,31+ 0,04 0,2830 + 0,0002 0,1829 +0,0001 0,83 +0,03 3,30 £ 0,02
PS-W-T90 4,49 + 0,05 0,2749 + 0,0002 0,1788 + 0,0001 0,87 +0,02 3,53 +0,03
PS-W-T100 4,68 + 0,04 0,2726 + 0,0003 0,1776 +0,0001 0,90 + 0,03 3,67 0,04

Két qua ¢ Bang 1 cho thdy khi nhiét d6 tang
tte 60 dén 100 °C thi ham luwong PS thu dwgc ciing
tang ti 1é thuan véi qua trinh ting nhiét do nay.
Ham luong PS tang tir 3,49 + 0,05% dén 4,68 +
0,04% va tai 100 °C hiéu suat dat cao nhat 1a 4,68 +
0,04%. Diéu nay c6 thé duoc ly giai nhw sau: nhiét
d6 tang lam mang t€ bao dé dang bi pha v6, lam
gia ting kha nang hoa tan va khuéch tan cua
polysaccharide tir cac t€ bao thuc vat vao trong
dung moi chiét. Bong thoi, khi nhiét do tang thi
dd nhét cua dung dich gidm, lam tang kha nang
hoa tan ctia polysaccharide. Vi vay, ham leong PS

thu dwgc sé cang cao.
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3.2 Hoat tinh chéng oxy héa in vitro caa PS tu

cay Day ctt qua

Hinh 1A cho thdy sy anh hudng ctia nhiét
do chiét dén luc chong oxy hda tong cua cac
polysaccharide. Lwc chdng oxy hoa téng cua cac
polysacharide ting theo chiéu tang néng d¢. Hoat
tinh chong oxy hoa ty 1é thuan véi qua trinh chiét
trong khoang ttr 60 dén 80 °C. Tuy nhién, khi ting
nhiét do tir 80 1én 100 °C thi hoat tinh chdng oxy
hoa tong giam. Diéu nay cé thé€ duoc giai thich
hoat tinh

polysaccharide lién quan dén cau trac khong gian

nhue sau: chdng oxy hoa cuaa
va khoi luong phan tir. Khi nhiét do chiét tang,
ham luwgng polysaccharide thu duoc tang, dong
thoi polysaccharide c¢6 khéi luong phan ti 16n
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cting duoc chiét xudt [16, 17]. Cac polysaccharide
v6i khéi lugng phan tw 1on va cau trac cong kénh
6 thé c6 hoat tinh chong oxy hoa giam [18].

Tong ham lwong chat chdng oxy hda cd
trong mau duoc liéu duoc quy tuong dwong vé s6
mg gallic acid/g mau hodc mg ascorbic acid/g
mau. Xay dung duong chuan phosphor
molybdenum véi chét chuan la gallic acid hodc
ascorbic acid trong khoang nong do tix 0,01 dén
0,5 mg/mL. Phuong trinh h6i quy tuyén tinh
teong tng cua acid gallic c6 dang Abs = 2,0301 x
Cca + 0,1127 véi hé s6 twong quan R = 0,9982 va
cta ascorbic acid c6 dang Abs = 4,0026 x Csa —
0,0449, v6i hé s6 tuong quan R = 0,9970. Tong ham
luong polysaccharide ¢ néong d6 1,5 mg/mL 1a ti
0,2513 + 0,0002 mg GA/g dén 0,2726 + 0,0003 mg
GA/g hoic tir 0,1668 + 0,0002 mg AS/g dén 0,1776
+0,0001 mg AS/g. Tong ham luong cac chat chong
oxy hoa duoc xap xép nhu sau: PS-W-T60 < PS-W-
T70 < PS-W-T100 < PS-W-T90 < PS-W-T80.

Kha néng bat goc tu do DPPH va ABTS la
cac thong sd htru hiéu dé€ xac dinh hoat tinh chong
oxy hoa ctia cac chat trong mau nghién ctru theo
kha nang nhwong nguyén ttt hydro hodc nhiong
electron, duwa trén sy phai mau cta dung dich
chita gdc DPPH va ABTS. Két qua dugc trinh bay
0 Bang 1 va Hinh 1B va 1C.

Tuong tw nhuw mo6 hinh TAC, kha nang bat
goc DPPH va ABTS ti 1é thuan véi nong do
polysaccharide. Khi nong do tang thi ti 1é bat gdc
tit do DPPH va ABTS ciing c6 xu huéng tang lén.
O ndng d6 2,5 mg/mL, cic polysaccharide c6 kha
ndng bat hon 80% gdc DPPH (trir mau PS-W-T60).
Trong mo hinh ABTS, tai néng d6 6 mg/mL, kha
nang bat g6c ctia polysaccharide 1a hon 67%. Tuy
nhién, kha nang bat géc DPPH va ABTS ctia cac
polysaccharide thap hon so véi ctia ascorbic acid
(ICs ctia ascorbic acid la 1,93 ug/mL déi voéi
DPPH va 2,54 pg/mL d6i véi ABTS). Kha nang
chdng oxy héa ctia mau PS-W-T80 l1a cao nhat véi
cac gia tri ICso thdp (0,83 mg/mL ddi vdi goc
DPPH va 3,30 mg/mL d6i v6i goc ABTS). Hoat
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DPPH va ABTS cta céc
polysaccharide c6 thé duoc sap xép nhw sau: PS-
W-T60 < PS-W-T70 < PS-W-T100 < PS-W-T90 < PS-
W-T80.

tinh bat gdc
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Hinh 1. Hoat tinh chdng oxy hoa in vitro ctia cac
polysaccharide tir cdy Day cttt qua: (A): TAC; (B):
ABTS; (C): DPPH

Hoat tinh

polysaccharide tir cdy Day ctt qua dwoc so sanh

chdng oxy hoda cuaa

véi hoat tinh cua polysaccharide trong cac loai
ndm va dugc liéu da cong bo truede. Dang chu y la
hoat tinh bat gc DPPH ctia polysaccharide cta
cay Day cit qua tréi hon so vdi cac
polysaccharide thu dwoc tir cac ngudn khac nhau
nhuw polysaccharide tir Sagittaria sagittifolia L. (ICso:
3,4 mg/mL) [19],

vulgaris Linn (ICso: 4,8 mg/mL) [20]. Ngoai ra, cac

polysaccharide tit Prunella

polysaccharide cuia cay Day cttt qua cé kha nang

147



Hoang Thi Lan Hwong va CS.

bat gdc ABTS vuot trdi hon so véi polysaccharide
te  O. sobolifera (ICs: 4,83 mg/mL) [21],
polysaccharide ttt C. militaris (ICso: 6,99 mg/mL)
[22] va polysaccharide-protein tie Phaeogyroporus
portentosus [23]. Cac két qua trén cho thay
polysaccharide tir cay Day cuiit qua la nhiing chat

chdng oxy hoa tiém nang.

Qua cac md hinh chdéng oxy hoa in vitro
(TAC, DPPH va ABTS), mau PS-W-T80 cho thdy
kha ndng chdng oxy hoa vuot trdi so voi cac
polysaccharide khéac. Vi vay, mau PS-W-T80 da
duoc st dung trong cac nghién cttu sau hon vé

. ’
cau truc.

3.3 Dic diém ciu trac ciia PS-W-T80

Hinh 2 trinh bay séc ky d6 ctia mau PS-W-
T80 thu duwoc bang sic ky tham thau gel hiéu
nang cao (GPHPLC). Trén sac ky d6 xudt hién hai
dinh ¢ 3,22 x 103 va 5,86 x 10* Da va khéi luong
phan t trung binh cua PS-W-T80 la khoang 5,56 x
104 Da. Ty 1é Mw/Mn, dai dién cho chi s& phéan tan
va cung cap mot ddu hiéu so bd vé do rong cua
phan bd, 1a khoang 1,42. Gid tri nay cho thay rang
mau PS-W-T80 c6 sw da phan tan vé khdi luong
phan tu.

Dic diém ciu trac cta mau PS-W-T80 duoc
phén tich bang phd IR (Hinh 3). Trén Hinh 3, dinh
nam & khoang 3421 cm-! c6 thé duoc gan cho dao
dong hoa tri ctia lién két O-H cua polysaccharide.
Cac dai trong vung 1639 cm-! tong tng véi niedce
lién két bé mat. Cac dai hdp thu manh & 1400,
1271 va 1097 cm déc trung cho dao dong hoa tri
cua lién két C-O trong glycoside [24]. Ngoai ra,
dinh hdp thu ddc trung 6 1097 cm cho thdy sw
ton tai cua galactopyranoside [25]. Pho IR cho
thdy céc dic trung polysaccharide c6 trong mau
PS-W-T&80.
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Hinh 3. Phé hong ngoai cia mau PS-W-T80 tach chiét
ttr cay Day ctet qua

4  Kétluan

Két qua thyc nghiém cho thdy ham luong
va hoat tinh chéng oxy hda ctia polysaccharide tir
cay Day citt qua c6 lién quan chat ché véi nhiét d6
chiét. O 80 °C, mau PS-W-T80 c6 hoat tinh chéng
oxy hod cao nhat, véi tong ham luong chat chong
oxy hoa 1a 0,2726 + 0,0003 mg GA/g hodc 0,1776 +
0,0001 mg AS/g. Hoat tinh chong oxy hoa cua
polysaccharide ndi chung la thdp: ICso cia DPPH
va ABTS tueong tng la 0,83 va 3,30 mg/mL. Phan
tich quang pho hong ngoai bién ddi Fourier cho
thay mau PS-W-T80 chira cdc nhém hap thu dac
trung trong cdu trac polysaccharide. Khéi luong
phan t& trung binh ctia mau polysaccharide trong
mau PS-W-T80 1a khoang 5,56 x 10* Da. Nhiing
két qua nay cho thdy cay Day ctt qua la mot

nguon duoc liéu chong oxy hoa tiém nang. Dong



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tap 134, S6 1A, 143-150, 2025

pISSN 1859-1388
elSSN 2615-9678

thoi, nhitng két qua thuc nghiém nay dong vai tro
lam nén tang cho cac nghién ctru sdu hon va hé

théng hon vé polysaccharide tir cdy Day ctit qua.
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