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Tém tit. Ngdy huong (Rubus cochinchinensis Tratt.), mot loai thuc vat duoc liéu truyén thong o Viét
Nam, da dugc stt dung tit 1au d€ diéu tri thap khép, chan thuong tu mau, viém gan va vang da. Tuy
nhién, cac bdo cdo vé hoat tinh chdng oxy hoéa va quy trinh chiét tach polysaccharide tir Ngdy huwong
van con rat han ché. Nghién cttu nay duoc thuc hién nhd3m tim diéu kién thich hop d€ chiét tach
polysaccharide tit Ngdy hwong va danh gia hoat tinh chong oxy hoa. Két qua cho thay diéu kién chiét
xudt polysaccharide thich hop tit Ngdy huong: nhiét d6 100 °C, thoi gian chiét 3 gio, st dung dung moi
nudc voi ty 1€ nude/nguyén liéu la 1:50, s6 Ian chiét 1a 3 [an va ty 1& ethanol/th€ tich dich chiét 1a 4:1
(v/v) d€ két tia polysaccharide. Cau triic ctia polysaccharide duwoc ddc trung bang phuong phép phd
hoéng ngoai bién ddi Fourier (FT-IR) va séc ky loc gel. Khéi luong phén t& trung binh cta
polysaccharide vao khoang 510,87 kDa; chi s6 da phan tan (Mw/Mn = 27,66). Ph6 FT-IR cho thay s
xudt hién cic dao dong cua duong glucose va galactose. Cac thee nghiém in vitro cho thdy
polysaccharide thu duoc ¢6 hoat tinh chong oxy héa dang k&, twong duong 0,2793 + 0,0019 mg GAE/g
hodc 0,1811 + 0,0009 mg ASE/g. Gia tri ICso ctia polysaccharide trong cac phwong phap DPPH va ABTS
lan luot 1a 0,87 mg/mL va 3,26 mg/mL. Nhiing két qua nay cho thdy tiém nang ting dung hodc nghién
cttu phat trién thém d6i voi polysaccharide tir Ngdy huong.
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Abstract. Rubus cochinchinensis Tratt. is a traditional medicinal plant in Vietnam and has long been
used in folk medicine to treat rheumatism, hematoma, hepatitis, and jaundice. However, studies on
this plant’s antioxidant activity and polysaccharide extraction procedures remain limited. This study
aims to determine the optimal conditions for polysaccharide extraction from R. cochinchinensis and
evaluate its antioxidant potential. The optimal extraction conditions were found to be as follows: a
temperature of 100 °C, an extraction time of 3 hours, water as the extraction solvent at a solvent-to-
material ratio of 50:1 (v/w), three extraction cycles, and an ethanol-to-extract ratio of 4:1 (v/v) for
polysaccharide precipitation. The structural characterisation of the extracted polysaccharides was
conducted by wusing Fourier-transform infrared spectroscopy (FT-IR) and gel permeation
chromatography. The polysaccharides exhibited an average molecular weight of approximately 510.87
kDa, with a polydispersity index (Mw/Mn) of 27.66. FT-IR analysis revealed characteristic absorption
bands corresponding to glucose and galactose residues. In vitro antioxidant assays demonstrated
significant activity, with a total antioxidant capacity reaching 0.2793 + 0.0019 mg GAE/g or 0.1811 +
0.0009 mg ASE/g. The ICs values for DPPH and ABTS radical scavenging were 0.87 mg/mL and 3.26
mg/mL, respectively. These findings suggest that polysaccharides extracted from R. cochinchinensis
possess promising antioxidant properties and warrant further investigation for potential applications.
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1 Mo dau

Ngay huong (Rubus cochinchinensis Tratt.),
con duoc biét dén voi cac tén goi khac nhu cay
Ngdy, Ngay chia 14, Dam huwong hay cay Tu hu,
phan bd chu yéu tai khu viec Pong A nhu Viét
Nam, Lao, Campuchia, Théi Lan va Trung Qudc.
Trong y hoc ¢§ truyén, Ngdy huong dugc tung
dung trong diéu tri cdc bénh nhu thdp khép, chan
theong tu mau, viém gan va vang da [1, 2]. Theo
hoéa dwgc hién dai, Ngdy huong dd duoc ghi nhan
o tiém nang trong diéu tri cac bénh lién quan dén
stress oxy hoa, ung thu, tiéu duong... [1, 3]. Vé
thanh phan hoéa hoc, da phan lap duwoc muoi hop
chét, trong d6 nam hop chat triterpenoid thudc
khung ursan bao gom: ursolic acid, 2-oxopomolic
acid, tormentic acid, suavissimoside F1 va 2-O-
acetylsuavissimoside F1 [3] va ndm hop chét khac:
suavissimoside F1, niga-ichigoside F1, apigenin,
vanillic acid va protocatechuic acid [4]. Tuy nhién,
co ché€ duoc ly cu thé dan dén céc tac dung sinh
hoc ctia loai thyee vat nay van chua duoc lam sang
té. Trong do, polysaccharide dwoc cho la mot
trong nhiing thanh phan hoat tinh chinh trong céc
dich chiét tir ngdy huong, cé vai tro quan trong
trong viéc tao ra cac tac dung chéng oxy hoa [5,
6]. Do d6, viéc nghién ctu quy trinh chiét tach

ciing nhu danh gia hoat tinh chdng oxy hoda cta
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polysaccharide duoc xem la chia khoa dé€ giai
thich co s& hoa sinh cho cdc hoat tinh sinh hoc nédi

bat ctia loai duoc liéu nay.

Polysaccharide la cac polymer carbohydrate,
c6 cdu tric bao gom cac don vi monosaccharide
lién két v6i nhau thong qua lién két glycoside [7].
Chung c¢6 mat phd bién trong cac hé sinh hoc
thudc gidi dong vat, thuc vat va vi sinh vat. Trong
nhitng ndm gan day, polysaccharide c6 nguén goc
thuc vat da thu huat s quan tam rdng rai trong
linh viec nghién cttu hda sinh va dwoc ly hoc nho
vao phd hoat tinh sinh hoc da dang [8]. Chang
han, polysaccharide phan lap t&t Cantharellus
cibarius da duoc chitng minh ¢é dac tinh chong
viém va tiém nang kich thich lgi khuan va hoat
tinh khang u [9, 10], trong khi d¢, polysaccharide
tlr nAm Auricularia ¢ nhiéu hoat tinh sinh hoc
nhu chdng oxy hoa, bao vé t€ bao gan, khang u va
diéu hoa mién dich [11, 12]. Ngoai ra, nhiéu cong
bd khoa hoc da ching minh polysaccharide ti
thuc vat c6 kha nang tic ché cac gdc tw do va cd
hoat tinh chéng oxy héa manh mé [13-15]. Do do,
viéc khao sat hoat tinh chéng oxy hoda cua
polysaccharide c6 y nghia quan trong trong viéc
mo rong tiém ndng ung dung cliing nhw phat trién
nhom hop chét tw nhién nay. Mot s6 nghién ctru

da dé cap dén qua trinh chiét xudt polysaccharide
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c6 hoat tinh chdng oxy hda [11, 12]. Tuy nhién,
theo hiéu biét ctia chung tdi, chwa c6 nghién ctu
nao tap trung vao viéc t6i wu hda quy trinh chiét
tach va danh gid hoat tinh chdng oxy hda cta

polysaccharide thu nhan tir Ngdy huong.

Vi vay, muc tiéu cua nghién cttu nay la tim
diéu kién chiét tach polysaccharide thich hop ti
cay Ngdy huong, dong thoi danh gia cac hoat tinh
chdng oxy hda in vitro ctia ching thong qua tong
kha nang chdng oxy hoéa, kha ning bat gdc tu do
DPPH va kha ning bat gdc ABTS. Bén canh do,
ddc diém cdu trac cua polysaccharide cling sé
dugc phan tich bang phuong phdp phd hong
ngoai bién ddi Fourier va sac ky thdm thau gel
hiéu nang cao nhim cung cap thong tin sau hon

vé ddc tinh héa hoc cua chung.

2 Thuc nghiém

2.1  Nguyén liéu, hoa chit va thiét bi

Phan trén mat dat ctia cay Ngdy huong
(Rubus cochinchinensis Tratt) dwgc thu hai vao
thang 3 ndm 2023 tai Vuon Qudc gia Bach M3, Xa
Pht Loc, Thanh phd Hué. Viéc dinh danh mau
thue vat duwoc ThS. Nguyén Viét Théng, Khoa
Sinh hoc, Truong Dai hoc Khoa hoc, Dai hoc Hué,
thuyee hién.

Cac hoa chat sit dung déu ¢ dang tinh khiét
phan tich, bao gom: phenol,  sulfuric acid
(H2SO4), D-glucose, monosodium phosphate
(NaH2PO,), ammonium molybdate ((NH4)>2Mo0O,)
do cong ty Guang Dong (Trung Qudc) cung cap;
ethanol san xudt tai Viét Nam; gallic acid,
quercetin (Sigma-Aldrich); DPPH (2,2-diphenyl-1-
picrylhydrazyl) do Merck (Dtic) cung cap.

Thiét bi chinh dwoc st dung trong qué
trinh thi nghiém goém may ly tam Mikro 22R
(Human, Btc) va mdy quang phé ti ngoai kha
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kién (UV-Vis spectrophotometer) Jasco V-630
(Nhat Ban).

2.2 Quy trinh chiét tach polysaccharide

Qua trinh chiét tach polysaccharide (PS)
duoc tién hanh qua hai giai doan chinh: (i) chiét
xudt PS ttr duoc liéu va (ii) két tua polysaccharide
bang ethanol [16]. Trong nghién ctu nay, ki thuat
chiét hoi luvu duoc ap dung, déng thoi tién hanh
khao sat don bién cac yéu t6 anh hwong dén hiéu
sudt chiét gom nhiét do, thoi gian, ty 1é dung
moi/nguyén liéu, s6 lan chiét va ty 1¢é ethanol

trong giai doan két tua (So d6 1).

Giai doan chiét xuat PS: 3 gam mau nguyén
liéu dang bot dwgc phén tan vao binh dinh mic
250 mL va tién hanh chiét & cac diéu kién khao sat
bao gom: nhiét do (60, 70, 80, 90 va 100 °C), thoi
gian chiét (2-6 gio), ty 1&é nguyén liéu/nudc (1:30,
1:40, 1:50, 1:60 va 1:70, tinh theo g/mL), va s6 lan
chiét (2, 3, 4 va 5 lan). Sau qué trinh chiét, dich
chiét duoc lam ngudi vé nhiét d6 phong bang
nudc lanh, sau d6 loc va cd can, dinh mtc thé tich
dén 50 mL.

Giai doan két tua PS: Dich chiét thu dwoc dwoc bd
sung ethanol 96% voi cac ty 1€ thé tich khac nhau
(2:1, 3:1, 4:1, 5:1) d€ khao sat hiéu suat két ttia PS.
Hon hop sau khi két tha dwgc ly tam; két tua
duwoc rira Tan luot béng ethanol va acetone lanh.
San phdm cudi cling dwoc sdy kho bang phuong
phép sdy chan khong & 40 °C va thu duoc
polysaccharide tho tan trong nuwdc.

Ham luong polysaccharide duogc xac dinh
béng phuong phap Dubois, stt dung phan ting tao
mau véi thude thtr phenol-sulfuric acid [17]. Mau
polysaccharide duoc hoa tan trong nuwdc cat, sau
d6 thém thudc thkr va do d6 hap thu quang tai
bwdc séng 490 nm. D-glucose dwoc st dung lam

chét chuén. Thi nghiém dwoc 14p lai 3 [an (n = 3).
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MAu Ngay huong (3 gam)
o 1. Chiét mau bc:“mg a mL nudc cit, o nhiét dg b °C, trong thoi
g?{,doa{f L gian ¢ gid; 13p lai d 4n chiét.
' 1“* X“;t o 2. Péngudi dén nhiét do phong
olysaccharide
poly Loc
v
— Dich chiét
o 1. Két tia polysaccharide bc:“mg ethanol véi ty 1é thé tich
Glai doan 2: dung dich/ethanol 96% — ¢
Ket tua 2‘ Ly tém
polysaccharide 3. Rira két tta nhiéu lan bang ethanol va acetone
4. 54y chan khong o 40 °C
A

Polysaccharide tho

So d6 1. Minh hoa quad trinh chiét xuét polysaccharide tir cdy Ngdy hiwongPhén tich dinh tinh va dinh luong

polysaccharide hoa tan trong nweéc

2.3  Danh gia hoat tinh chdng oxy hda
Téng kha ning chdéng oxy hda

Tong kha nang chong oxy hoéa (TAC) duwoc
xac dinh theo phuong phap phosphomolybdenum,
dya trén co ché khir Mo(VI) thanh Mo(V) tao
phttc c6 mau xanh luc trong méi treong acid [18].
Lay 0,3 mL dich mau va thém 3 mL dung dich
thudc thr chita H,SO, 0,6 M, NaH,PO, 28 mM va
(NH,),MoO, 4 mM. Hon hop duoc day kinvau ¢
95 °C trong 90 phtt. Sau d6, mau duwogc lam ngudi
va do do hép thu quang ¢ budc song 695 nm. Két
qua duoc biéu dién dudsi dang mg gallic acid
teong dwong/g (mg GAE/g) thong qua phuong
trinh ho6i quy tuyén tinh. Thi nghiém duoc 14p lai
3 Tan (1 =3).

Kha ning bat goc tu do DPPH

Hoat tinh chéng oxy hda thong qua kha
DPPH  (2,2-diphenyl-1-
picrylhydrazyl) dwoc danh gia bang phuong phép

nang bat  gdc
do mat d6 quang cta dung dich DPPH tai budc

song 517 nm. Dung dich DPPH (100 uM) dugc
pha trong ethanol 50% ngay trudc khi sit dung.
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Dung dich mau dugc pha lodng & cic nong do:
04, 0,6, 0,8 1 va2 mg/mL. Tién hanh tron 1,5 mL
mau véi 1,5 mL dung dich DPPH, 13c déu trong 1
phut va t ¢ nhiét do phong trong 30 phut. Sau do,
do d6 hap thu quang tai budc séng 517 nm [19].
Gia tri ICso 1a néng do can thiét d€ tc ché 50% goc
DPPH va duoc st dung dé€ danh gid hiéu qua
chdng oxy hoa. ICsy cang thdp thi kha nang bét

goc cang cao.

Kha ning bat goc ABTS+

Kha ABTS+ cuaa
polysaccharide dugc xac dinh theo Re va cong s,

ning bat gdc

v6i mot s8 diéu chinh nhé [20]. 0,1 mL maiu & cac
nong do khac nhau (ttr 1 dén 5 mg/mL) duoc tron
v6i 3,9 mL dung dich ABTS+ va d6 hdp thu sau
do6 duoc do tai budc séng 734 nm. Ascorbic acid
duoc st dung lam d6i chiing duong. Hoat tinh
bat g6c ABTS+ duoc danh gia théng qua gia
tri ICs,.

DPic diém cdu tric caa polysaccharide
Phé hong (FT-IR) ctia mau

polysaccharide duoc ghi trén thiét bi quang phd

ngoai

IRPrestige-21. Truede khi phan tich, mau dwoc sdy
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kho ¢ 55 °C trong tu sdy chan khong trong 48 gio,
sau dé nghién min va tron voi bdt KBr d€ nén
thanh vién. Phd dwgc quét trong khoang s séng
ttr 4000 dén 400 cm™.

Khéi lwong phan t& trung binh caa
polysaccharide duoc xac dinh béang phwong phép
sac ky thdm th&u gel st dung hé théng sic ky
long Agilent 1100.Pullulan véi khoang khdi lugng
phan tk tit 5 dén 800 kDa duoc dung lam chat
chudn. Cac mau chuan va polysaccharide duoc
phan tach qua cot sic ky Ultrahydrogel 500 (7,8
mm x 300 mm; kich thwdc hat 10 um), st dung
dung dich NaNOs 0,1 M pha trong nudéc khir ion
lam pha dong, vo6i t6c d6 1 mL/phat. Nhiét do
dau do duoc duy tri ¢ 35 °C va nhiét d¢ cot la 40
°C. Thé tich rza giai cua cdc mau dugc biéu dién
thong qua d6 thi tuong quan véi khoi luong phan
tk twong g [19].

3 K&t qua va thao luan

31 Anh hwéng caa diéu kién chiét dén hiéu

suat thu nhéan polysaccharide
Cac polysaccharide ty nhién hién dang thu hut suw
quan tam dang ké cta cac nha khoa hoc nho vao
nhiing dac tinh vu viét nhu kha nang teong thich
sinh hoc cao, khong gay doc tinh va tiém nédng
tng dung rong rai trong cac linh vuc dwgc pham
va cdng nghiép thuc phdm [8]. Do d¢, tdi vu hda
cac digu kién chiét xudt PS 1a can thiét nhdm nang
cao hiéu qua thu nhén, dong thoi thuc day kha
nang ung dung va phat trién cac hop chéat nay
trong thuc tién. Hiéu suat chiét PS tir cay Ngay
huong ¢ cac diéu kién chiét duwoc trinh bay trong
Bang 1.

Ham lwong polysaccharide thu duoc cé xu
hudng tang dan khi nhiét d¢ chiét tang tir 60 dén
100 °C. Cu thé, ham lwgng PS tang twr 3,62 + 0,04%
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0 60 °C 1én dén 4,89 +0,04% & 100 °C. C6 thé nhiét
dd cao lam phd v& cdu truc t€ bao thuce vat, tao
diéu kién thuén loi cho viéc hoa tan va giai phong

polysaccharide vao dung moi.

Khi tang ty 1& mau/dung moi tir 1:30 dén
1:60 (g/mL), ham luong PS thu duoc tang dan ti
4,31 + 0,07 lén dén 4,93 + 0,06%. Ty 1é 1:60 cho
hiéu suét chiét cao nhét; diéu nay cho thay ty 1&
mau/dung mdi anh hudng truc tiép dén kha ning
khuéch tan va hoa tan cidc hop chat trong qua
trinh chiét. O ty 1& 1:70, hiéu suét gan nhuw khong
thay doi (4,91 + 0,02%), cho thdy qua trinh chiét da
xay ra gan nhu hoan toan.

Thoi gian chiét kéo dai tir 2 dén 4 gio lam
cho ham luong PS tang tir 4,13 + 0,05 1én dén 4,95
+0,07%. Tuy nhién, khi kéo dai thoi gian dén 5 va
6 gio, ham luwong PS giam tuong tng con 4,60 +
0,05 va 4,42 + 0,09%. S suy giam ham luong nay
c6 thé 1la do su thuy phan hoac phan huy
polysaccharide trong qua trinh chiét. Do d¢, 4 gio

duoc cho 1a thoi gian t6i wu cho moi lan chiét.

Ham lwong PS tang ro rét khi s6 Ian chiét
tang ttr 2 (4,28 +0,09%) dén 3 (4,89 +0,04%) va gan
nhu khong tang thém khi tiép tuc chiét dén lan
thit 4 va 5 (4,94 + 0,06%). Nhu vay, phan lén
polysaccharide da dwoc chiét xuat sau 3 lan chiét
va cac lan chiét sau khong mang lai hiéu suét
déng ké.

Ty 1€ ethanol dong vai trd quan trong trong qua
trinh két tua polysaccharide. Viéc ting luwong
ethanol lam cho d¢ hoa tan ctia polysaccharide
giam, tir d6 thac day qua trinh két tua. Két qua
cho thay khi tang ty 1é ethanol/dich chiét tir 2:1
dén 4:1, ham luong PS két tua tang tte 3,51 + 0,05
lén dén 4,89 + 0,04%. Ty 1é 5:1 cho hiéu suat cao
hon nhung khong dang ké& 4,97 + 0,03%; vi vay,
ching toi chon ty 1€ 4:1 dé€ két tua PS.
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Bang 1. Hiéu sudt chiét xudt PS tir cdy Ngay huong trong diéu kién khao sat

— Anh huodng ctia nhiét d6 chiét

Diéu kién: Ty 18 mau/dung moi (g/mL) 1:50; thoi gian chiét 3 gio/lan; chiét 3 lan; ty 18 ethanol 96%/dich chiét (v/v) 4:1

Nhiét o (°C) 60 70

80 90 100

Ham lwgng PS (%) 3,62 + 0,04 3,92 +0,04

4,51 +0,04 4,77 + 0,04 4,89 + 0,04

— Anh huéng cta ty 1é mau/ dung moi

Diéu kién: Nhiét d6 chiét 100 °C; thoi gian chiét 3 gio/lan; chiét 3 lan; ty 1¢ ethanol 96%/dich chiét (v/v) 4:1

Ty 1é mau/ dung méi 30 40 50 60 70
(g/mL)
Ham lwgng PS (%) 4,31 +0,07 4,63 £ 0,06 4,89 + 0,04 4,93 + 0,06 4,91 +0,02

- Anh huodng cua thoi gian chiét/ 1 Tan chiét

Diéu kién: Nhiét do 100 °C; ti 1é méu/dung modi (g/mL) 1:50; chiét 3 Tan; ty 1é ethanol 96%/dich chiét (v/v) 4:1

Thoi gian chiét (gio) 2 3

4 5 6

Ham lwong PS (%) 4,13 +0,05

4,89 + 0,04

4,95+ 0,07 4,60 + 0,05 4,42 + 0,09

- Anh huéng ctia 6 4n chiét

Diéu kién: Nhiét do 100 °C; ti 1é mgu/dung modi (g/mL) 1:50; thoi gian chiét 3 gio/lan; ty 1 ethanol 96%/dich chiét

(v/v) 4:1
S6 Ian chiét (Ian) 2 3 4 5
Ham lwgng PS (%) 4,28 +0,09 4,89 +0,04 4,94 + 0,06 4,94 + 0,06

- Anh hudng cua ty 1€ ethanol 96%: dich chiét

Diéu kién: Nhiét d6 100 °C; i 1é mau/dung mdi (g/mL) 1:50; thoi gian chiét 3 gio/lan; chiét 3 Tan

Ty 1é ethanol 96%/ ] ) ) ]
dich chiét (v/v) 21 31 41 >
Ham luong PS (%) 3,51 +0,05 4,69 + 0,06 4,89 + 0,04 4,97 +0,03

3.2 Dic diém cta polysaccharide chiét
xuat tir ciy Ngdy huong

Hinh 1 trinh bay sac ky d6 (tham thau gel )
cua polysaccharide tach chiét tir cay Ngdy huong.
Khéi
polysaccharide 1a khoang 510,87 kDa voi chi s6 da
phan tan (Mw/Mn) vao khoang 27,66; day la mot
phéan bo khoi luong phan ti rat rong. Diéu nay

leong phan t&¢ trung binh cua

cho thady mau polysaccharide cé tinh khong dong
nhdt cao vé mat khoi luong phan tie. Do d6, ¢6 thé
két luan r.':fmg polysaccharide thu duoc la mot hé
khong dong nhat, c6 mat ctia nhiéu dai phan tk

véi do dai khac nhau.
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Hinh 2 cung cip cac thong tin phd hong
ngoai cua polysaccharide tir cdy Ngay huong.
Peak nam & khoang 3451 cm-! c6 thé duoc gan cho
dao ddéng hoda tri cta lién két O-H trong
polysaccharide. Dai hap thu ¢ 2924 cm' la dao
dong hoa tri cua cac lién két C-H trong
polysaccharide [21]. Cac dai trong viung 1641 cm™!
la ctia nudc lién két bé mat. Cac dinh hap thu ¢
1408, 1273, 1098 va 1028 cm-! phan anh dao dong
hoa tri ctia lién két C-O. Ngoai ra, dai hap thu ddc
trung 6 1098 cm! cho thay su ton tai cua lién két
C3-OH trong duong galactose [22] va dai hdp thu
¢ 1028 cm duoc gan cho cac lién két glucan loai
o [23].
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Hinh 2. Phd hong ngoai ctia polysaccharide tir cay
Ngay huong

3.3 Danh gia hoat tinh chdng oxy hoa in vitro
ctia polysaccharide

Tong kha nang chong oxy hda la mot trong
nhitng chi s6 pho bién dé€ danh gid hoat tinh
chéng oxy hod trong cac mau sinh hoc. Nguyén
tac ctia phuong phap TAC dua trén kha nang khe
cta cac ion kim loai (trong nghién cttu nay la cap
Mo(VI)/Mo(V)). Tong ham luwong chat chéng oxy
héa ctia mau duogc biéu dién bang s§ mg gallic
acid/g mau (GAE) hoic mg ascorbic acid/g
mau (ASE).

Két qua cho thay polysaccharide chiét xuat
tr cdy Ngay huong c6 kha nang chong oxy hoda
dang ké tai nong d6 1,5 mg/mL, voi gia tri TAC
dat 0,2793 + 0,0019 mg GAE/g hoac 0,1811 + 0,0009
mg ASE/g. So sanh vdéi polysaccharide tie
Ophiocordyceps sobolifera, TAC chi dat 0,1460 +
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0,0011 mg GAE/g, cho thdy polysaccharide tir cay
Ngdy huong cé tiém ndng chéng oxy hda [24].

Ngoai ra, co ché bét goc tu do dwgc xem la
mot co ché€ then chét trong viéc kiém soat qua
trinh peroxy hoa lipid, m¢t trong nhitng nguyén
nhan chinh dan dén ton thuwong t& bao do stress
oxy hda. Co ché nay thuong dugc st dung dé
danh gia hiéu qua cta cac tac nhan c6 hoat tinh
chéng oxy hda. Trong d6, hai phuong phap phdo
bién la bat g&c DPPH va ABTS, dua trén kha ning
cho dién tir hodc nguyén t hydro tir cac chat
mau, lam giam cuong do hap thu dic trung ctua
cac goc tw do DPPH* va ABTS**. Két qua danh gia
cho thdy polysaccharide chiét xudt tir cay Ngay
huong c6 kha ning bét gitt gdc tw do theo xu
huéng phu thudc néng d6 (Hinh 3). Tai néng do
2,0 mg/mlL, hiéu sudt bat giit goc DPPH dat trén
79%, trong khi kha ning trung hoa gdc ABTS dat
mtc cao nhat (>69%) 6 nong do 5,0 mg/mL.

90 4

——DPPH
801 —— ABTS
704
.(-q:; 60
o
S 501
®
40 -
30
20
10 T T T T T
0 1 2 3 4 5

Néng d6 (mg/mL)

Hinh 3. Kha nangchdng oxy hoa in vitro ciia
polysaccharide tir ciy Ngay huong trong cac mé hinh
ABTS va DPPH

Kha ning chong oxy hdéa caa
polysaccharide tir cdy Ngay hwong la kha cao, véi
cac gia tri ICs0 1a 0,87 mg/mL ddi véi gdc DPPH va
3,26 mg/mL d6i voi gdoc ABTS. Dong thoi, hoat
tinh chéng oxy hod ctia polysaccharide dwgc so
sanh voi hoat tinh ctia PS trong cac loai ndm va
duoc liéu da cong bd trude day (Bang 2). Dang
cht y la hoat tinh bét goc DPPH cua PS vuot troi
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so v6i cac PS thu duoc tir cac ngudn khac nhau
nhuw PS ttt Sagittaria sagittifolia L. (ICso: 3,4 mg/mL)
[25], PS t& Prunella vulgaris Linn (ICso: 4,8 mg/ mL)
[26]. Ngoai ra, cac polysaccharides ctia Ngay

huong c6 kha nang béat gdc ABTS vuot trdi hon so

voi PS tir O. sobolifera (ICso: 4,83 mg/mL) [24], PS
te C. militaris (ICs: 6,99 mg/mL) [27] va
polysaccharide-protein to Phaeogyroporus
portentosus [28]. Tt cac két qua trén cho thdy PS ti

cay Ngay huwong la chat chong oxy hod tiém nang.

Bang 2. Gia tri ICs thu tir hoat dong bét gdc tw do DPPH va ABTS ctia cc polyscaccharide tit cac loai khac nhau

Maiu ICs0 ABTS (mg/mL) ICs0 DPPH (mg/mL) TLTK
Rubus cochinchinensis 3,69 0,87 Nghién cttu nay
Ophiocordyceps sobolifera 4,83 0,97 [24]
Rice Brans 4,3 52 [29]
Medemia argun 13,61 517 [30]
Caulerpa lentillifera 10,31 74.03 [31]
Wheat straw 6,4 2,84 [32]
Lupinus angustifolius Tt 5,34 dén 8,45 - [33]
Ganoderma tsugae - Ttr 2,84 dén12,85 [34]
Physalis alkekengi 6,053 1,284 [35]
Bletilla striata Tt 3,157 dén 5 >2 [36]
Brasenia schreberi 5,460 31,189 [37]
Flammulina velutipes 2,04 2,22 [38]
Chaetomorpha antennina - >2 [39]
Lycium ruthenicum - 1,42 [40]
Lycium europaeum - 1,22 [41]
Undaria pinnatifda 0,78 1,28 [42]
Diaphragma juglandis 0,649 1,068 [43]
Potatoes peels 2 11,578 [44]

Kha ndng «chong oxy hoéa cua
polysaccharide ¢6 méi twong quan chat ché voi
ddc diém cdu trac cua chung nhuw khéi luong
phan t& d0 phan nhanh, thanh phan
monosaccharide va kiéu lién két glycoside. Trong
nghién cttu nay, polysaccharide thu nhéan tit cay
Ngdy huong cé khéi luong phan tit trung binh
kha cao (510,87 kDa). Khéi luong phéan tir 16n c6
thé tao diéu kién cho polysaccharide tuwong téc
manh mé hon vdi cac phan ti goc tw do thong
qua nhiéu diém ti€p xuc trén mach polymer. Bén
canh d¢, chi s6 da phan tan 16n (Mw/Mn = 27,66),
cho thay s ton tai ctia hdn hop da phan tit khong
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dong nhat véi phd kich thude rong. C4u triuc nhw
vay c6 thé goép phan tao nén hiéu qua trong viéc
bat gbc tw do thong qua nhiéu co ché khéac nhau,
bao gom kha ndng tao mang ludi chelat va kha
niang cho hydrogen hodc dién ti tai cac diém
phan ting khac nhau trong phan tir [45-47].

Bén canh d6, pho hong ngoai cho thdy sw
c6 mat ctia cac nhém hydroxyl (O-H) va C-O-C,
ddc trung cho ciu trac polysaccharide. Déc biét,
dai hdp thu & 1098 cm™ va 1028 cm™ twong tng
véi duong galactose va cdu trac a-glucan. Cac
nghién ctu truéc day cang cho thdy

polysaccharide chira thanh phan duong galactose
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va glucose véi cac lién két a-glucopyranoside
thueong c6 hoat tinh bét goc tuw do manh mé [45,
48].

4 Kétluan

Trong cong trinh nay, chung t6i da xay
dung va t6i wu hoéa quy trinh chiét xudt
polysaccharide tir cay Ngdy huwong (Rubus
cochinchinensis Tratt.), dong thoi nghién ctu déc
diém cdu trac va danh gia hoat tinh chdng oxy
héa cua san pham thu dwoc. Diéu kién chiét xuat
thich hop bao gom nhiét d6 100 °C, thoi gian chiét
3 gio, ty 1é nguyén liéu/nude 1:50 (g/mL), chiét 3
lan va ty 1é ethanol/ dich chiét 4:1 (v/v).
Polysaccharide c6 khéi lwong phan tir trung binh
la 510,87 kDa, v6i chi s6 da phan tdin Mw/Mn =
27,66, phan anh hé phan t khong dong nhat vé
khoi luong phan tie. Pho FT-IR xac nhan su ¢ mat
cta duong galactose va a-glucan. Polysaccharide
6 hoat tinh chdng oxy hod kha t6t: tong kha nang
chdng oxy hoa dat 0,2793 + 0,0019 mg GAE/g hoéc
0,1811 + 0,0009 mg ASE/g va gia tri ICs, thap, 0,87
mg/mL d&i véi md hinh DPPH va 3,26 mg/mL véi
mod hinh ABTS. Cac gia tri nay vuot trdi so voéi
nhiéu nguodn polysaccharide khac da dwgc cong
b6 nhu Ophiocordyceps sobolifera, Prunella vulgaris,
hay Cordyceps militaris. C6 thé khang dinh rang
polysaccharide chiét tach tir cay Ngay huong la
hoat chét tu nhién giau tiém nang chong oxy hoa,
phu hop dé€ phat trién thanh nguyén liéu cho
duoc phdm va thuc pham chitc nang.

Loi cAm on

Cong trinh nay nhan duoc suw hd tro ctua
Truong Dai hoc Y — Duoc, Dai hoc Hué, theo dé
tai nghién cttu khoa hoc cdp Truong Ma s6: 08/25.
Nghién cttu nay ciing dueoc Treong Dai hoc Khoa
hoc, Pai hoc Huég, tai trg theo dé tai nghién ctru
khoa hoc sinh vién Ma s6: DPHKH2025B-18. Céac
tdc gia cling ghi nhan sy hd tro tir Dai hoc Hué

DOI: 10.26459 /hueunijns.v135i1C.7925

trong khuon khé Chuong trinh Nhoém Nghién
ctru tiéu biéu, Ma s6: NCTB.DHH.2024.09.

Tai liéu tham khao

1. An JP, Park EJ, Doan TP, Ryu B, Pham HTT, Oh
WK. Ursane-type Triterpene Glycosides from
Rubus  cochinchinensis Exhibited Insulin-Mimetic
Activities in Differentiated 3T3-L1 Adipocytes.
Natural Product Sciences. 2024;30(1):14-30.

2. Ye H, Li C, Ye W, Zeng F, Liu F, Liu Y, et al.
Medicinal Angiosperms of Rosaceae (cont. III).
Common Chinese Materia Medica: Volume 4.
2022:145-208.

3. Lien TP, Kamperdick C, Van Sung T, Adam G.
Triterpenes from Rubus cochinchinensis.
Phytochemistry. 1999;50(3):463-5.

4. Thu PNA, Nhung NTA, Anh TTV. Saponin,
flavonoid va acid phenolic tir cdy ngdy huong. Tap
chi Dwoc liéu. 2021;26(4):222 -5.

5. Wang H, Liu Y, Qi Z, Wang S, Liu S, Li X, et al. An
overview on natural
antioxidant properties. Current

Chemistry. 2013;20(23):2899-913.

polysaccharides ~ with
Medicinal

6. Le TH, Hoang TLH, Nguyen THC, Tran TVT, Van
DTT, Bich TTN, et al. Structural Characterization
Properties of a Novel
Polysaccharide Isolated from  Gymmnopetalum
cochinchinense. ACS omega. 2025;10(7):7153-62.

and Antioxidant

7. Wang J-Q, Yin J-Y, Nie S-P, Xie M-Y. A review of
NMR analysis in polysaccharide structure and
conformation: Progress, challenge and perspective.
Food Research International. 2021;143:110290.

8. Gericke M, Amaral AJ, Budtova T, De Wever P,
Groth T, Heinze T, et al. The European
Polysaccharide Network of Excellence (EPNOE)
research roadmap 2040: Advanced strategies for
exploiting the vast potential of polysaccharides as
renewable bioresources. Carbohydrate polymers.
2024;326:121633.

9. Nowacka-Jechalke N, Nowak R, Juda M, Malm A,
Lemieszek M, Rzeski W, et al. New biological
activity of the polysaccharide fraction from
Cantharellus cibarius and its structural
characterization. Food chemistry. 2018;268:355-61.

10. Zhao D, Ding X, Hou Y, Hou W, Liu L, Xu T, et al.
Structural characterization, immune regulation and
antioxidant activity of a new heteropolysaccharide

45



Hoang Thi Lan Hwong va CS.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

46

from Cantharellus cibarius Fr. International journal
of molecular medicine. 2018;41(5):2744-54.

Bandara AR, Rapior S, Mortimer PE, Kakumyan P,
Hyde KD, Xu J. A review of the polysaccharide,
protein and selected nutrient content of Auricularia,
and their potential pharmacological
Mycosphere Journal. 2019;10(1):579-607.

value.

Miao J, Regenstein JM, Qiu J, Zhang ], Zhang X, Li
H, et al. Isolation, structural characterization and
bioactivities of polysaccharides and its derivatives
from Auricularia-A review. International journal of
biological macromolecules. 2020;150:102-13.

Gong H, Li W, Sun J, JiaL, Guan Q, Guo Y, et al. A
review on plant polysaccharide based on drug
delivery system for construction and application,
with emphasis on traditional Chinese medicine
polysaccharide. International journal of biological
macromolecules. 2022;211:711-28.

Kardosova A, Machova E. Antioxidant activity of
medicinal plant polysaccharides. Fitoterapia.
2006;77(5):367-73.

Wang J, Hu S, Nie S, Yu Q, Xie M. Reviews on
mechanisms of in vitro antioxidant activity of
polysaccharides. Oxidative medicine and cellular
longevity. 2016;2016(1):5692852.

Le Lam S, Giang CND, Minh NN, Thanh MT, Anh
VHX, Le Thuy T, et al. Polysaccharide extraction
from Muyxopyrum smilacifolium
antioxidant capacity. Hue University Journal of
Science: Natural Science. 2023;132(1D):63-71.

trunk and its

DuBois M, Gilles KA, Hamilton JK, Rebers PA,
Smith F. Colorimetric method for determination of
sugars and related substances. Analytical
chemistry. 1956;28(3):350-6.

Nair VD, Panneerselvam R, Gopi R. Studies on
methanolic extract of Rauvolfin species
Southern Western Ghats of India-In vitro
antioxidant properties, characterisation of nutrients
and phytochemicals. Industrial Crops and
Products. 2012;39:17-25.

from

Le TH, Hoang TLH, Nguyen THC, Tran TVT, Van
DTT, Bich TTN, et al. Structural Characterization
and Antioxidant Properties of a
Polysaccharide Isolated from Gymnopetalum
cochinchinense. ACS Omega. 2025; 10(7):7153-7162.

Novel

Re R, Pellegrini N, Proteggente A, Pannala A, Yang
M, Rice-Evans C. Antioxidant activity applying an
improved ABTS radical cation decolorization assay.
Free radical biology and medicine. 1999;26(9-
10):1231-7.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Wu F, Yan H, Ma X, Jia ], Zhang G, Guo X, et al.
Comparison of the structural characterization and
biological activity of acidic polysaccharides from
Cordyceps militaris cultured with different media.
World Journal of Microbiology and Biotechnology.
2012;28:2029-38.

Sekkal M, Legrand P, Vergoten G, Dauchez M. A
force field of model
compounds with biological interest—III. Harmonic
dynamics of a-and -D-galactose in the crystalline
state. Spectrochimica Acta Part A: Molecular
Spectroscopy. 1992;48(7):959-73.

vibrational molecular

Cernd M, Barros AS, Nunes A, Rocha SIM,
Delgadillo I, éoplkové J, et al. Use of FT-IR
tool for the analysis of
Carbohydrate

spectroscopy as a
polysaccharide food additives.
polymers. 2003;51(4):383-9.

Le TH, Thi Tran TV, Tran VK, Vu Ho XA, Tran TM,
Chau Nguyen DG, et al. Structural characterization
of mannoglucan isolated from Ophiocordyceps
sobolifera and its antioxidant activities. ACS

omega. 2022;7(11):9397-405.

Zhang J, Wen C, Chen M, Gu ], Zhou J, Duan Y, et
al. Antioxidant activities of Sagittaria sagittifolia L.
polysaccharides with subcritical water extraction.
International Journal of Biological Macromolecules.
2019;134:172-9.

Li C, Huang Q, Fu X, Yue X-J, Liu RH, You L-J.
Characterization, antioxidant
immunomodulatory activities of polysaccharides

and

from Prunella vulgaris Linn. International Journal of
Biological Macromolecules. 2015;75:298-305.

Chen W, Liu G, Yang H, Zhou H, Yang H. Effects
of processing treatments on the antioxidant
properties of polysaccharide from Cordyceps
militaris. International Journal of Food Engineering.
2017;13(1):20160076.

Karnchanatat A, Puthong S, Sihanonth P,
Piapukiew ], Sangvanich P. Antioxidation and
antiproliferation properties of polysaccharide-
protein complex extracted from Phaeogyroporus
portentosus (Berk. Broome) McNabb. Afr ] Microbiol

Res. 2013;7:1668-80.

Surin S, Seesuriyachan P, Thakeow P, You SG,
Phimolsiripol Y. Antioxidant and antimicrobial
properties of polysaccharides from rice brans.
Chiang Mai ] Sci. 2018;45(3):1372-82.

Mohammed JK, Mahdi AA, Ahmed MI, Ma M,
Wang H. Preparation,
characterization, and

deproteinization,

antioxidant activity of



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tép 135,56 1C, 37-47, 2026

pISSN 1859-1388
elSSN 2615-9678

31.

32.

33.

34.

35.

36.

37.

38.

39.

polysaccharide from Medemia argun  fruit.
International journal of biological macromolecules.

2020;155:919-26.

Chaiklahan R, Srinorasing T, Chirasuwan N,
Tamtin M, Bunnag B. The potential of
polysaccharide extracts from Caulerpa lentillifera
waste. International Journal of Biological
Macromolecules. 2020;161:1021-8.

Xu X, Wu P, Wang T, Yan L, Lin M, Chen C.
Synergistic
biodegradation of wheat straw and production of
polysaccharides by obliquus
submerged fermentation. Bioresource Technology.
2019;278:43-50.

effects of surfactant-assisted

Inonotus under

Thambiraj SR, Phillips M, Koyyalamudi SR, Reddy
N. Antioxidant activities and characterisation of
polysaccharides isolated from the seeds of Lupinus
angustifolius. Crops
2015;74:950-6.

Industrial and Products.

Tseng Y-H, Yang J-H, Mau J-L. Antioxidant
properties of polysaccharides from Ganoderma
tsugae. Food Chemistry. 2008;107(2):732-8.

Liu X, Bian ], Li D, Liu C, Xu S, Zhang G, et al.
Structural features, antioxidant
acetylcholinesterase  inhibitory

and
activities  of
polysaccharides from stem of Physalis alkekengi L.
Industrial Crops and Products. 2019;129:654-61.

Chen H, Zeng J, Wang B, Cheng Z, Xu ], Gao W, et
al. Structural characterization and antioxidant
activities of Bletilla striata polysaccharide extracted
by different methods. Carbohydrate Polymers.
2021;266:118149.

Xiao H, Cai X, Fan Y, Luo A. Antioxidant activity of
water-soluble  polysaccharides from  Brasenia
schreberi. Pharmacognosy magazine. 2016;12(47):
193.

Hu Y-N, Sung T-J, Chou C-H, Liu K-L, Hsieh L-P,
Hsieh C-W. Characterization and antioxidant
activities of yellow strain Flammulina velutipes
(Jinhua mushroom) polysaccharides and their
effects on ROS content in 1.929 cell. Antioxidants.
2019;8(8):298.

Fernando I, Sanjeewa K, Samarakoon KW, Lee
WW, Kim H-S5, Kim E-A, et al. FTIR
characterization and antioxidant activity of water

DOI: 10.26459 /hueunijns.v135i1C.7925

40.

41.

42.

43.

44.

45.

46.

47.

48.

soluble crude polysaccharides of Sri Lankan marine
algae. Algae. 2017;32(1):75-86.

Liu Z, Dang ], Wang Q, Yu M, Jiang L, Mei L, et al.
Optimization of polysaccharides from Lycium
ruthenicum fruit using RSM and its anti-oxidant
activity. International Journal of Biological
Macromolecules. 2013;61:127-34.

Rjeibi I, Feriani A, Saad AB, Ncib S, Sdayria J,
Hfaiedh N, et al. Lycium europaeum Linn as a source
of polysaccharide with
activities and in vivo anti-inflammatory and
hepato-nephroprotective potentials. Journal of
Ethnopharmacology. 2018;225:116-27.

in vitro antioxidant

Chen S, Sathuvan M, Zhang X, Zhang W, Tang S,
Liu Y, et al. Characterization of polysaccharides
from different species of brown seaweed using
saccharide mapping and chromatographic analysis.
BMC chemistry. 2021;15:1-11.

Meng Q, Li Y, Xiao T, Zhang L, Xu D. Antioxidant
and antibacterial activities of polysaccharides
isolated and purified from Diaphragma juglandis
fructus. International journal of biological
macromolecules. 2017;105:431-7.

Jeddou KB, Chaari F, Maktouf S, Nouri-Ellouz O,
Helbert CB, Ghorbel RE. Structural, functional, and
antioxidant properties of
polysaccharides from potatoes
Chemistry. 2016;205:97-105.

water-soluble
peels.  Food

45 Fernandes PA, Coimbra MA. The antioxidant
activity of polysaccharides: A structure-function
relationship overview. Carbohydrate Polymers.
2023;314:120965.

Su Y, Li L. Structural -characterization and
antioxidant activity of polysaccharide from four
Auriculariales. Carbohydrate Polymers.

2020;229:115407.

Tomida H, Fujii T, Furutani N, Michihara A,
Yasufuku T, Akasaki K,
properties of some different molecular weight
Carbohydrate research. 2009;344(13):

et al. Antioxidant
chitosans.
1690-6.

Li Z, Nie K, Wang Z, Luo D. Quantitative structure
activity relationship models for the antioxidant
activity ~ of  polysaccharides. =~ PLoS  One.
2016;11(9):e0163536.

47



