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TOM TAT

Nghién cttu dugc thuc hién nham danh gid anh hudng ctia nhiét do chiét dén ham
luong va hoat tinh chéng oxy hda cua polysaccharide tixt Ngai cttu dai (Artemisia
vulgaris var. indica). Polysaccharide duoc chiét bang niedc néng tir 60 dén 100°C va
dinh lwong bang phuong phap phenol-sulfuric acid. Hoat tinh ch&ng oxy héa duoc
danh gid thong qua tong nang luc chdng oxy hoa (total antioxidant capacity (TAC) ,
kha nang bat gdc tu do 2,2-Diphenyl-1-picrylhydrazyl (DPPH) va 2,2'-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS). Két qua cho thdy ham Iluong
polysaccharide tang theo nhiét do chiét, tix 5,07 + 0,11% ¢ 60°C 1én 7,23 + 0,04% &
100°C. Tuy nhién, hoat tinh chng oxy hoéa dat cao nhat & mau chiét tai 80°C (PS-AV-
T80) voi TAC teong duong 0,3842 + 0,0026 mg GAE/g va 0,2342 + 0,0013 mg AAE/g
dwoc liéu. Mau PS-AV-T80 ciing thé hién kha nang bt goc tu do manh nhat véi gia
tri ICs0 d6i v6i DPPH va ABTS lan luot la 0,802 + 0,003 mg/mL va 2,823 + 0,027
mg/mL. Phan tich FT-IR xac nhan sw hién dién ctia cac nhom chitc ddc trung cuia
polysaccharide thuc vat. Két qua cho thdy nhiét d6 80°C la diéu kién thich hgop d€

thu nhan polysaccharide tir Ngai ctru dai c6 hoat tinh chéng oxy hda cao.

Tw khoa: Artemisia vulgaris var. indica, ABTS, DPPH, chdng oxy hoa, polysaccharide.

1. MO PAU

Stress oxy hoda la tinh trang m4t can bang gitta si hinh thanh cac loai oxy phan
tng (Reactive Oxygen Species, ROS) va kha nang bao vé ctia hé thong chdng oxy hoda
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trong co thé. S tich ity qua mtec ciia cac goc tie do ¢ thé gay ton thuong lipid mang t€
bao, protein va vat chat di truyén, tir 46 gdp phéan vao qua trinh hinh thanh va tién trién
cua nhiéu bénh man tinh nhu ung thu, dai thdo duong, bénh tim mach va cac bénh thoéi
héa than kinh [1]. Do d¢, viéc tim ki€m cac hop chadt cé ngudn goc tie nhién véi kha nang
chdng oxy hoa hiéu qua dang la huéng nghién cttu dugc quan tam trong linh viee duoc
liéu, thuc pham chitc nang va cham séc stic khoe.

Trong s6 cac hop chat tu nhién c6 hoat tinh sinh hoc, polysaccharide thuc vat da
thu hit nhiéu su cht y nho kha nang chdng oxy hoéa, diéu hoa mién dich, chong viem
va bao vé té bao trudc tac dong cua cac goc tu do [2]. Nhiéu nghién ctru cho thdy hoat
tinh sinh hoc ctia polysaccharide khong chi phu thudc vao ham luong thu nhan ma con
chiu anh hudng bai cac dédc tinh cdu tric nhu thanh phan monosaccharide, khéi luong
phan tt, kidu lién két glycosidic va mc dd phan nhanh cta chudi phan tee [3]. Vi vay,
cac diéu kién chiét xudt c6 kha nang lam thay do6i cau trac polysaccharide c6 thé anh
huong dang ké dén hoat tinh sinh hoc cta san phdm thu duoc.

Ngai ctu dai (Artemisia vulgaris var. indica) 1a loai thyc vat phan bo rong rai 6
Viét Nam va da duoc st dung tir 1au trong y hoc ¢d truyén. Cac nghién cttu trude day
chu yéu tap trung vao cac nhém hop chat nhu flavonoid, hop chat phenolic va tinh dau,
dong thoi ghi nhan nhiéu hoat tinh sinh hoc ¢6 gia tri cta loai thuc vat nay [4, 5]. Tuy
nhién, cac nghién cttu vé polysaccharide tir Ngai ctu dai con tuwong d6i han ché, déc biét
la cdc nghién ctru danh gia mai lién hé gitra diéu kién chiét xuat véi kha nang thu nhan
va hoat tinh chéng oxy hoa ctia polysaccharide

Trong qua trinh chiét polysaccharide bang nudc néng, nhiét d6 1a mot trong
nhiing thong s6 ky thuat quan trong quyét dinh hiéu suét thu nhan va chét lwong san
pham. Nhiét d6 tang co6 thé lam gia tang kha nang hoa tan va khuéch tan polysaccharide
ttr nguyén liéu vao dung moi, ttr d6 nang cao hiéu suat chiét. Tuy nhién, nhiét 46 qua
cao c6 thé gay bién ddi hodc phan cit mot phan cdu triic polysaccharide, dan dén su thay
doi cac déc tinh sinh hoc, bao gom hoat tinh chdng oxy hoa [6, 7]. Vi vay, viéc xac dinh
nhiét do chiét thich hop cé y nghia quan trong trong viéc t6i wu hoa qud trinh thu nhan
polysaccharide va bao toan hoat tinh sinh hoc ctia san pham.

Trén co s& d6, muc tiéu cua nghién ctru nay, danh gia anh hwdéng ctia nhiét do
chiét dén ham luong polysaccharide va hoat tinh chéng oxy hda cta polysaccharide ti
Ngai ctru dai (Artemisia vulgaris var. indica) dwgc khao sat nhdm x4c dinh nhiét d6 chiét
phu hgp cho qua trinh thu nhan polysaccharide. Qua dé cung cap co sd khoa hoc cho
viéc lya chon diéu kién chiét thich hop va dinh hudéng ting dung nguén duoc liéu nay
trong linh vuc thue pham chire nang va duoc liéu.
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2. THUC NGHIEM
2.1. Nguyén liéu, hda chit va thiét bi

Nguyén liéu Ngai citu dai (Artemisia vulgaris var. indica) dwegc thu hai tai khu viee
Bach M3, xa Phu Loc, thanh phd Hué€ vao thang 1 ndm 2025. Phéan trén mdt dat cta cay
duoc st dung lam nguyén liéu nghién ctru. Mau thuc vat dwoc dinh danh boi ThsS.
Nguyén Viét Thang, Khoa Sinh hoc, Truong Pai hoc Khoa hoc, Dai hoc Hué, dua trén
cac dac diém hinh thai va doi chiéu véi cac tai liéu phan loai thuc vat da cong ba.

Tat ca hda chat déu dat tiéu chudn phan tich: Gallic acid, ascorbic acid, (Sigma-
Aldrich), phenol, D-glucose, H2504, NaH2POs, (NH4)2Mo0Os, acetone (Guangdong, Trung
Qudc), ethanol, methanol (Viét Nam), ABST, DPPH (Merck).

Cac thiét bi chinh dwogc sit dung 1a may quang pho Jasco V-630 (Nhat Ban) va
may ly tam (Mikro 22R, Human, Dttc).

2.2. Chiét xuat va dinh lugng polysaccharide tir Ngai ctru dai

Bot Ngai ctru dai (3,0 g) duoc chiét hoi lwu bang nuede cat ¢ cac nhiét dd khao sat
60, 70, 80, 90 va 100°C. Trong qua trinh khao sat nhiét d9, cac thong sd chiét khac dwoc
gitt cd dinh, bao gom ty 1€ nguyén liéu/dung méi la 1:50 (g/mL), twong ting vdi 150 mL
cho mét lan chiét; thoi gian chiét 3 gio cho mot [an chiét va so lan chiét 3 Tan. Sau khi
chiét, cac dich chiét dwgc gop lai, loc loai ba, c6 dac dwdi ap sudt giam va diéu chinh dén
thé tich x4c dinh. Polysaccharide dwoc két ttia bang cach bd sung ethanol 96% vao dich
chiét véi ty 1€ dich chiét/ethanol 1a 1:4 (v/v) [8]. Hon hop duoc bao quan & 4°C trong 12
gio d€ qua trinh két ttia dién ra hoan toan. Phan két ttia duoc thu bang ly tam & 6000
vong/phut trong 10 phut. Sau khi két thiic qud trinh két taa, hon hop duwgc ly tam dé thu
phén két ttia polysaccharide va loai bo dich ndi. Phéan két ttia dwgc rira tuan ty hai lan
bévmg ethanol nh3m loai bo céc tap chat con lai, sau d6 tiép tuc ly tm va loai bé dich rira
sau moi [an xtr ly. Tié€p theo, két tua duoc rira béng acetone lanh, ly tam va loai bo dich
nodi. Cudi cung, phan két tua polysaccharide duoc thu hoi va sdy chan khong ¢ 40 °C dén
khi dat khéi lwong khong doi [9].

Ham lwong polysaccharide duoc xac dinh bang phuong phép phenol — sulphuric
acid v6i D-glucose lam chat chuan va do mat do quang ¢ budce song 490 nm [10].
2.3. Phuong phéap danh gia hoat tinh chéng oxy héa
2.3.1. Phuong phéap xac dinh kha ning chng oxy héa tong (Total antioxidant capacity)
Hoat tinh chdng oxy hoa tdong ctia polysaccharide duoc danh gia theo phuong
phap phosphomolybdenum [11, 12]. Dung dich polysaccharide dwoc pha trong nwdc
cat. Lay 0,3 mL dung dich khao sat tron v6i 3 mL thudc thir (H2S0: 0,6 M, NaH2POs 28
mM va (NH1):2MoOs 4 mM). Hon hop phan ting duoc day kin va t 6 95°C trong 90 phtt.
Hon hop duogc lam lanh vé nhiét d¢ phong va tién hanh do méat do quang 6 budc song
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695 nm. Luc chdng oxy hoa tong duoc xac dinh thong qua gid tri mat d6 quang, mat do
quang ctia mau cang 1én thi lwc chdng oxy hda cang cao. Ham ligng chat chéng oxy héa
quy tuong duwong (mg Gallic acid/gam duoc liéu hoac mg Ascorbic acid/gam dwoc liéu)
duoc xac dinh thong qua phuong trinh hoi quy tuyén tinh. Tat ca thi nghiém dwoc lap
lai 3 lan, gia tri dwgc biéu dién dudi dang Xms + S, n=3.

2.3.2. Phwong phap danh gia kha ning bat géc tw do DPPH

Hoat tinh chdng oxy hoa ctia cdc mau polysaccharide dwoc danh gia thong qua
kha ning bat géc te do 22-diphenyl-1-picrylhydrazyl (DPPH). Dung dich
polysaccharide dwoc pha trong nuwde cat & cac nong do tir 0,4 dén 2,5 mg/mL. Mau duoc
tron ki va siéu am khi can thiét nham thu dwoc hé phan tan dong nhat triede khi tién
hanh phan tng v6i DPPH. Lay 2,0 mL dung dich mau tron véi 1,0 mL dung dich DPPH
(100 ug/mL trong methanol), lac déu trong 1 phtit va t trong béng t8i ¢ nhiét do phong
trong 30 phut. Sau thoi gian phan ting, d6 hap thu quang cua hon hop duoc do tai budc
séng 517 nm. Dong thoi, dé loai trir anh huéng ctia nén mau, mau trang twong tng véi
tlrg nong do polysaccharide va cting thanh phan dung mo6i nhw mau phan ting nhung
khong chita DPPH dugc bd sung. Do hédp thu cta cac mau tréng duwoc do tai 517 nm va
stt dung d& hiéu chinh phan d6 hap thu phat sinh tit mau sic, dd duc hodc kha nang hap
thu riéng ctia mau polysaccharide.

Kha nang bat goc tw do DPPH duoc danh gia thong qua gid tri ICs. Gia tri ICs,
cang nhoé thi mau c6 hoat tinh cang cao [9].

Cong thttc tinh:
SAprru (%) =[(Ac—As)/ Ac] x 100  (2.1)
Trong dé:
SAoerx: ti 18 bét gdc tw do (Scavenging Activity) ctia mau nghién cttu
As: mat d6 quang ctia mau khao sat
Ac: mat do quang ctia dung dich DPPH
2.3.3. Phuong phap danh gia kha nang bat gc ABTS

Kha nang bat goc ABTS duoc thuc hién theo phuong phap duwoc mo ta boi
Roberta Re va cong su. Phuong phap dugc tién hanh nhw sau: géc ABTS duoc tao ra
bang phan ting gitta ABTS (7 mM) va K25:0s (2,45 mM) trong béng t&i & nhiét dd phong
trong 16 gio. Lay 0,1 mL dung dich mau véi cdc nong do khac nhau (1 - 6 mg/mL) tron
v6i 3,9 mL dung dich goc ABTS tao ra ¢ trén. Do hdp thu quang ctia dung dich sau phan
tng dugc do & budc séng 734 nm. Mau trang twong tng véi ting nong do
polysaccharide dwoc chuan bi dé€ xac dinh va hiéu chinh d¢ hap thu nén cua
polysaccharide ¢ 734 nm. Ascorbic acid duoc st dung lam chat d6i chiing duwong [13].
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2.4. Dic diém ciu trac cta polysaccharide

Phé hong ngoai bién d6i Fourier (FT-IR) ctia cdc mau polysaccharide dugc xéac
dinh bang thiét bi quang phd IRPrestige-21. Mau duwgc chuan bi bang cach tron va nghién
ky 2 mg bot polysaccharide kho véi kali bromide (KBr), sau d6 ép thanh vién nén c6 do
day khoang 1 mm. Phé duoc ghi nhéan trong khoang s6 song 4000-400 cm™ v6i dd phan
giai 8 cm! nham xéc dinh cac nhém chite déc trung trong ciu tric ctia polysaccharide
[14].

2.5. Xt 1y s6 liéu

Tat ca cac thi nghiém dwgc tién hanh t6i thiéu ba lan doc 1ap. Két qua duoc biéu
dién dwdi dang gia tri trung binh + d¢ léch chuan (X« S). Dit liéu thu thap dwoc xtt ly
bang phan mém Microsoft Excel va OriginPro 8.0. Su khac biét gitta cac nhém dugce danh
gia bang phuong phap phan tich phiong sai mot yéu t6 (One-way ANOVA), véi mitc y
nghia thong ké duoc xac dinh khi p <0,05.

3. KET QUA VA THAO LUAN
3.1. Anh hudng ctia nhiét d chiét dén ham lugng polysaccharide tir Ngai citu dai

Bang 1. Anh hudng ctia nhiét d chiét dén ham luwong polysaccharide va tong ham lwong chéng

oxy hda cuia Ngai cttu dai

x Ham lwong TAC
Mau 1 7o
Polysaccharide (%) mg GAE /g mg AAE/g
PS-AV-T60 5,07 £ 0,11 0,3766 +0,0011 0,2304 + 0,0006
PS-AV-T70 5,87 +0,08 0,3797 £ 0,0014 0,2319 £ 0,0007
PS-AV-T80 6,31 = 0,02 0,3842 +0,0026 0,2342 £ 0,0013
PS-AV-T90 6,97 £ 0,04 0,3775 +0,0012 0,2309 + 0,0006
PS-AV-T100 7,23 0,04 0,3740 + 0,0025 0,2291 £ 0,0013

Két qua trinh bay ¢ Bang 1 cho thdy ham luwong polysaccharide thu dwoc co sy
thay doi theo nhiét do chiét. O 60°C, ham luwgng polysaccharide dat 5,07 + 0,11%. Khi
nhiét d¢ tang, ham lwong polysaccharide cé xu hudng tang dan va dat gia tri cao nhat
tai 100°C (7,23 £ 0,04%) (ham luwgng PS ¢ cac nhiét do tir 60°C dén 100°C la sai khac nhau
khi xt ly thong ké bang phwong phap TUKEY HSD, Anova mot yéu t3 véi p=0,05). Sw
gia tang hiéu sudt thu hoi polysaccharide khi tdng nhiét d6 cé thé duwoc giai thich boi sy
cai thién dong thoi nhiéu qua trinh héa ly trong hé chiét. Khi nhiét d¢ tang, d¢ nhét cua
dung moi giam, hé s6 khuéch tan ctia cac chat hoa tan ting va kha nang thdm thau caa
nudc vao md thuce vat duoc cai thién. Nhiing yéu td nay thuc day qud trinh truyén khoi
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gitta nguyén liéu va dung moi, lam tang t6c dd hoa tan cling nhu giai phong
polysaccharide tir thanh té bao thuc vat vao mdi treong chiét. Bén canh do6, nhiét d¢ cao
con lam suy yéu cac lién két hydro va tuwong tac gitta polysaccharide vdi cac thanh phan
cdu truc cua thanh t€ bao nhu cellulose, hemicellulose va pectin, tao diéu kién thuan loi
cho qua trinh tach chiét.

Két qua nay phu hop véi nhan dinh cua Huang va Huang (2020) [15], khi cho
rang nhiét d6 1a mot trong nhitng yéu t& quyét dinh hiéu sudt thu hoi polysaccharide tir
nguon thuc vat do anh huong truc tiép dén do hoa tan va dong hoc khuéch tan ctia phan
tr polysaccharide trong dung moi chiét. Tuy nhién, hiéu sudt thu hoi cao chuwa dong
nghia véi viéc thu duogc polysaccharide cé hoat tinh sinh hoc cao nhat. Nhiéu nghién
cttu da chi ra rang nhiét d6 cao c6 thé lam bién d6i cadu tric khong gian cta
polysaccharide thong qua qua trinh cat mach hodc thiiy phan mot phan céc lién két
glycosidic, ttr d6 anh hudng dén cac hoat tinh sinh hoc cta san phadm thu duoc [16, 17].
Do d6, viéc danh giad dong thoi hoat tinh chdng oxy héa 1a can thiét nham xac dinh nhiét
dd chiét t6i wu cho muc dich ting dung sinh hoc.

3.2. Anh huwéng ctia nhiét do chiét dén hoat tinh chéng oxy héa tir polysaccharide tir
Ngai cttu dai

Hoat tinh chdng oxy hoa cua polysaccharide tir Ngai ctru dai dwgc danh gia
thong qua ba md hinh gom tdng ning luc chdng oxy héa [18], kha nang bat gdc tw do
DPPH va kha ning bat gdc tu do ABTS. Viéc két hop nhiéu phép thir gitip phan anh toan
dién hon néng luc chdng oxy héa ctia mau, bsi moéi phrong phap dua trén co ché phan
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Hinh 1. Luc chong oxy hda tong ctia polysaccharide tir Ngai ctru dai theo cac nhiét d khao sat
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Két qua x4c dinh tong ning luc chdng oxy hdéa bing phuwong phap
phosphomolybdenum duogc thé hién ¢ Hinh 1 va Bang 1.

Két qua trinh bay ¢ Hinh 1 cho thdy tong nang luc chong oxy hoa ctia cac mau
polysaccharide tang dan theo néng do khao sat ttr 0,1 dén 0,5 mg/mL, cho thdy kha nang
chéng oxy héa phu thudc vao nong d6 ctia mau. O t4t ca cac nong do khao sat, mau PS-
AV-T80 ludn thé hién nang luc chdng oxy hda cao nhat ¢ tat ca cac nhiét do khao sat. Xu
hudng nay hoan toan phtt hop véi két qua xac dinh tong ham leong chat chdng oxy hoa
duoc trinh bay ¢ Bang 1 (khi tién hanh quy twong duong tong ham luong chat chdng
oxy hoa cé trong mau dwoc liéu vé s§ mg gallic acid/g mau hoéc ascorbic acid/g mau.
Véi phuong trinh hoi quy tuyén tinh twong ting cua gallic acid ¢6 dang Abs =2,0301 Ccae
+0,1127 v6i hé s6 twong quan R = 0,9991 va ascorbic acid c6 dang Abs = 4,0026 Caat —
0,0449 véi hé s6 tuwong quan R = 0,9985). Gia tri TAC tang dan tir mau PS-AV-T60 dén
PS-AV-T80 va dat cuc dai tai 80°C véi gia tri twong tng 0,3842 + 0,0026 mg GAE/g hodc
0,2342 + 0,0013 mg AAE/g. Khi nhiét d¢ tiép tuc tang 1én 90 va 100°C, TAC c6 xu hudéng
giam nhe. Mdc du ham luong polysaccharide thu nhén tang lién tuc khi nhiét d6 chiét
tang tit 60 dén 100°C, nhung hoat tinh chéng oxy hda khong bién thién theo cung xu
huwdng ma dat gia tri cao nhat tai 80°C, sau d6 giam khi nhiét do tiép tuc tang. Diéu nay
cho thay nhiét d¢ chiét khéng chi anh huong dén hiéu suat thu hoi polysaccharide ma
con tac dong dén cac ddc tinh cdu trac lién quan dén hoat tinh sinh hoc ctua hop chét.

Két qua khao sat kha nang bat gdc tw do DPPH tiép tuc khang dinh nhan dinh
trén. T4t ca cdc mau déu thé hién hoat tinh phu thudc nong d9, véi ty 1é bat gdc tu do
téng dan khi néng d6 polysaccharide ting tir 0,4 dén 2,0 mg/mL. Trong s& cdc mau khao
sat, PS-AV-T80 thé hién hoat tinh manh nhat vdi ty 1€ bét goc DPPH dat 88,98% tai nong
d6 2,0 mg/mL va gia tri ICs thap nhat 1a 0,802 mg/mL. Cac mau PS-AV-T70 va PS-AV-
T90 c6 gia tri ICs lan luot 14 0,886 va 0,882 mg/mL, trong khi PS-AV-T60 va PS-AV-T100
c6 gia tri twong tng la 0,984 va 0,969 mg/mL. Sy chénh 1éch nho gitra cac gia tri ICso &
cac nhiét dd nay cho thay hoat tinh bat g6c DPPH c6 xu hudng twong ddi 6n dinh, trong
khi PS-AV-T80 van thé hién hoat tinh n&i bat nhat véi ICs thap nhat. Tuy nhién, kha
nang bat gdc tw do DPPH yéu hon ascorbic acid (kha ning bat gdc tw do DPPH ctia
ascorbic acid ¢ cac nong do 5 pg/mL, 25 pg/mL, 50 pg/mL, 75 pg/mL va 100 pg/mL lan
lwot 56,34%; 82,68%; 89,45%; 93,47% va 96,28%).

Bing 2. Ty 1é bat gdc tw do DPPH ctia polysaccharide tir Ngai cttu dai & cic nhiét d6 khao st

Nong do (mg/mL) ICso (mg/mL)

MaAu
04 0,6 0,8 1 2 n=3

PS-AV-T60 18,67+0,32 27,89+036 43,23+0,42 50,56+0,38 68,98+0,67 0,984 0,010

PS-AV-T70 19,87+0,28 28,34+042 4567+0,38 b5578+0,42 7698+0,72 0,886 0,006
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PS-AV-T80 20,67+0,19 30,86+021 49,87+0,26 66,87+0,32 8898+045 0,802+0,003
PS-AV-T90 19,34+0,36 28,66+0,27 4512+0,32 5698+0,65 77,98+0,35 0,882=+0,006

PS-AV-

T100 18,36 +0,28 28,03+0,31 43,18+0,36 51,25+045 70,87+0,28 0,969 +0,011

*Chui thich: T60, T70, T80, T90 va T100 lin Lot tirong 1tng voi nhiét do chiét 60, 70, 80, 90 va 100°C

Xu hudng tuong tu cling dugc ghi nhan trong mo hinh ABTS. Gia tri ICs giam
tr 3,636 mg/mL & mau PS-AV-T60 xudng 2,823 mg/mL & mau PS-AV-T80, sau d6 tang
trd lai khi nhiét do chiét tang 1én 90 va 100°C. Gia tri ICso ctia mau PS-AV-T70 va PS-AV-
T90 lan lwot la 3,265 va 3,238 mg/mL, trong khi PS-AV-T60 va PS-AV-T100 c6 gia tri lan
luot 1a 3,636 va 3,432 mg/mL. Diéu nay cho th&y hoat tinh bat gdc ABTS gitta cac mau &
mot s6 mure nhiét do khao sat c6 sy twong dong, mac du mau PS-AV-T80 van thé hién
hoat tinh n6i bat nhat. Tuy nhién, kha ning bat g6c ABTS ctia mau van thdp hon so véi
ascorbic acid. Cu thé, ascorbic acid thé hién kha ning bat gdc ABTS Ian lwot dat 72,54%;
89,76%; 91,35%; 95,76% va 98,02% tai cac nong do twong tng 5, 25, 50, 75 va 100 pg/mL.
Sw nhat quan gitta ba md hinh TAC, DPPH va ABTS cho thdy nhiét d6 80°C la diéu kién
thich hop nhét d€ thu nhan polysaccharide ¢é hoat tinh chéng oxy hda cao.

Bing 3. Ty 1& bat gdc tw do ABTS ctia polysaccharide tit Ngai cttu dai o cac nhiét ¢ khao sat

Néng do (mg/mL) 1
ong do (mg/m
Miu 5 (mg/mL)
1 2 3 4 5 n=3
19,23 + 41,24 + 53,65 + 3,636 +
PS-AV-T60 28,86 + 0,32 67,86 + 0,36
0,14 0,38 0,36 0,022
21,45 + 44,87 + 59,76 + 3,265 +
PS-AV-T70 31,34 £ 0,35 74,34 + 0,54
0,21 0,54 0,39 0,025
24,56 + 50,65 + 67,65 2,823 +
PS-AV-T80 36,87 £ 0,27 83,46 + 0,28
0,22 0,39 0,42 0,027
22,34 + 46,35 + 59,25 + 3,238 +
PS-AV-T90 32,67 £0,29 73,89 + 0,38
0,27 0,36 0,54 0,023
PS-AV- 20,56 £ 43,76 £ 56,65 + 3,432 +
30,43 £0,34 71,23 £ 0,22
T100 0,24 0,32 0,52 0,023

*Chui thich: T60, T70, T80, T90 va T100 lin lwot tirong 1rng voi nhiét do chiét 60, 70, 80, 90 va 100°C
Két qua nay co thé duoc giai thich dua trén sy thay doi cdu truc phan ti cua
polysaccharide dudi tic dong ctia nhiét d6. O nhiét do thap (60-70°C), qué trinh giai
phoéng polysaccharide tit nguyén liéu chira hoan toan, dan dén ham luong va hoat tinh
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sinh hoc con han ché. Khi nhiét d6 tang dén khoang 80°C, qua trinh hoa tan va giai phong
polysaccharide dién ra hiéu qua hon, dong thoi cdu tric phan tir van duwoc bao toan &
mutc d6 phu hop, tao diéu kién thuan loi cho kha néng cho electron hodc nguyén tw
hydro d€ trung hoa cac goc tu do.

Nguoc lai, 6 nhiét d6 cao hon (90-100°C), méac du hiéu suat thu hoi tiép tuc tang
nhung hoat tinh chéng oxy hoa lai giam. Hién tuong nay c6 thé€ lién quan dén su suy
giam mot phan cau trac chitc nang cuia polysaccharide do tac dong nhiét kéo dai. Nhiét
dd cao c6 kha nang gay thuy phan cac lién két glycosidic, lam thay d6i khoi lwong phan
tr, mirc d6 phan nhanh va cau trac bac cao ctia polysaccharide. Nhiéu nghién ctru gan
day cho thdy cac bién ddi cau tric nay c6 thé lam giam kha nang cho electron va kha
nang tuong tac véi cac gde te do, dan dén suy giam hoat tinh chdng oxy héa.

So sanh vdi cac polysaccharide da dwgc cong bd tir cdc nguon tw nhién khac cho
thdy polysaccharide ttr Ngai ctru dai s& hitu hoat tinh chdng oxy hda twong d6i tot. Mau
PS-AV-T80 c6 gia tri ICs d6i voi DPPH la 0,80 mg/mL, thdp hon polysaccharide tir
Undaria pinnatifida (1,28 mg/mL) [19] va twong dwong voi polysaccharide tie
Gymnopetalum cochinchinense (0,83 mg/mL) [20]. P61 véi mo hinh ABTS, gia tri ICs dat
2,82 mg/mL, thap hon dang ké so véi polysaccharide tir Brasenia schreberi (5,46 mg/mL)
[21] va Sagittaria sagittifolia (4,50 mg/mL) [22]. Nhing két qua nay ching minh
polysaccharide tir Ngai cttu dai 1a nguén hop chat ty nhién cé tiém nang chéng oxy hoa
déng chuy.

Tt cac két qua thu duoc cd thé nhan thdy nhiét do chiét tdi wu khong phai la
nhiét d cho hiéu sudt thu hoi polysaccharide cao nhat ma la nhiét do tao duoc su can
bang gitta hiéu suat chiét va kha ning bao ton cau tric hoat tinh ctia polysaccharide.
Trong diéu kién nghién cttu nay, 80°C dwoc xac dinh la nhiét do thich hgp nhat dé thu
nhan polysaccharide ttr Ngai ctu dai c6 hoat tinh chéng oxy hda cao, dong thoi la co s¢
cho cac nghién ctru tiép theo vé dic diém cau tric va cac hoat tinh sinh hoc chuyén sau
cta hop chat nay.

3.3. Pic diém cau trac

Dé xac dinh cac nhém chire ddc trung trong cdu trac polysaccharide thu nhan ti
Ngai cttu dai, mau PS-AV-T80 duogc phén tich bang phd hong ngoai bién d6i Fourier
(FTIR). Két qua duoc trinh bay ¢ Hinh 3.

Pho FTIR ctia mau PS-AV-T80 xuat hién dai hap thu rong va manh tai s song
3267 cm™, dac trung cho dao dong kéo gian caa lién két O-H. Day 1a tin hiéu dién hinh
cta polysaccharide thiec vat do su hién dién véi méat d6 cao ciia cac nhom hydroxyl trong
cac don vi monosaccharide ciu thanh chudi polymer. Do rong ctia dai hdp thu nay cho
thay su hinh thanh hé thong lién két hydro ndi phan ti va lién phan ti twong ddi manh,
mot dédc diém thuong gdp o cac polysaccharide c6 ngudn goc thuc vat.
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DPinh hap thu tai 2975 cm™ duoc gan cho dao dong kéo gian cua lién két C-H
trong cac nhdm methyl va methylene ctia khung carbohydrate [23, 24]. Su xuét hién cta
tin hiéu nay khéng dinh sy hién dién ctia bo khung hydrocarbon dac trung ctia cac don
vi duong trong cdu truc polysaccharide.

Tin hiéu hap thu tuong d6i rod tai 1604 cm™ 6 thé lién quan dén dao dong kéo
gian bat d6i xing ctia nhdm carboxylate (-COO-) hodc dao dong ctia nhém carbonyl
(C=0) trong cac acid uronic [25]. Sy xuat hién cta dinh nay cho thay polysaccharide ti
Ngai cttu dai ¢ kha nang chita mot lwong nhat dinh cac don vi duong acid hodc cac
nhdém chitc oxy hoda. Nhiéu nghién ctru cho thay sy hién dién cta acid uronic cé thé gop
phan nang cao kha nang chdng oxy hoéa thong qua viéc tang mat do nhom chire ¢ kha
ndng cho electron hodc tao phttc vdi cac ion kim loai xtic tac phan ttng oxy hoa.

Dinh héap thu tai 1385 cm™ duoc quy cho dao dong bién dang cta lién két C-O-
H d6i xtiing ctia nhom carboxylate [18]. Tin hiéu nay tiép tuc cung c6 nhan dinh vé sy
ton tai ctia cac nhom chiee chira oxy trong cdu truc polysaccharide.

Vung hdp thu manh nhét ctia phd nam tai 1042 cm-. Day 1a vung dic trung ctia
cac polysaccharide va thuong duoc gan cho dao dong kéo gian cua cac lién két C-O, C-
O-C va C-OH trong vong pyranose [26]. Su xuat hién ctia dinh hap thu manh ¢ khu vuc
nay la bang chting quan trong xac nhan ban chét carbohydrate ctia mau nghién ctu.
DPong thoi, tin hiéu nay ciing cho thdy su ton tai cta cac lién két glycosidic két noi gitra
cac don vi monosaccharide trong chudi polysaccharide.

Ngoai ra, pho FTIR con xuat hién tin hiéu tai 612 cm™. Méac du ceong d6 khong
16n, viing hap thu nay thuong lién quan dén dao dong bién dang ngoai mat phang ctia
lién két C-O hodc dao dong ddc trung cua mot s cau truc vong trong polysaccharide
[23]. Nhin chung, phd FTIR ctia PS-AV-T80 thé hién day du cac tin hiéu dac trung cua
mot polysaccharide c6 ngudn gdc thuc vat, bao gom sy hién dién noi bat cua cdc nhom
hydroxyl, lién két C-H aliphatic, nhdm carboxyl/carboxylate va hé lién két glycosidic.
Céac nhém chtte giau oxy nay duoc xem la nhitng vi tri hoat dong quan trong tham gia
vao co ché€ chong oxy hoa thong qua kha nang cho proton hodc electron dé trung hoa cac
gdc tu do. Diéu nay gép phan giai thich hoat tinh chdng oxy héa déang ké ctia mau PS-
AV-T80 trong cac mo6 hinh TAC, DPPH va ABTS.
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4. KET LUAN

Nhiét do chiét anh huong dang ké dén ham lueong va hoat tinh chdng oxy hda
ctia polysaccharide tit Ngai cttu dai. Ham lwong polysaccharide tang ttr 5,07 + 0,11% lén
7,23 +0,04% khi nhiét do tang ttr 60 1én 100 °C. Tuy nhién, mau polysaccharide thu nhan
¢ 80°C thé hién hoat tinh chong oxy hoa cao nhat voi TAC dat 0,3842 +0,0026 mg GAE/g
va 0,2342 +0,0013 mg AAE/g duoc liéu, cung gia tri ICs d6i véi DPPH va ABTS lan luot
la 0,802 + 0,003 mg/mL va 2,823 + 0,027 mg/mL. Phan tich FT-IR cho thdy mau
polysaccharide mang cac nhoém chitc ddc trung cta polysaccharide thyee vat. Két qua
nghién ctru xac dinh 80°C la nhiét d¢ chiét thich hgp dé thu nhan polysaccharide tir Ngai
ctu dai ¢6 hoat tinh chdng oxy hoa cao, tao co sd cho cac nghién cttu va ting dung tiép
theo trong linh virc dwgc liéu va thuc pham chiic nang,.
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ABSTRACT

This study investigated the influence of extraction temperature on the yield and
antioxidant activity of polysaccharides isolated from Artemisia vulgaris var. indica.
Polysaccharides were extracted using hot water at temperatures ranging from 60 to
100°C and quantified by the phenol-sulfuric acid method. Antioxidant properties
were evaluated through total antioxidant capacity (TAC), 2,2-Diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging activity, and 2,2'-Azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging activity. The results
demonstrated that polysaccharide yield increased progressively with extraction
temperature, rising from 5.07 + 0.11% at 60°C to 7.23 + 0.04% at 100°C. However,
antioxidant activity did not follow the same trend. The polysaccharide fraction
extracted at 80°C (PS-AV-T80) exhibited the strongest antioxidant potential, with
TAC values equivalent to 0.3842 + 0.0026 mg gallic acid equivalents (GAE)/g and
0.2342 + 0.0013 mg ascorbic acid equivalents (AAE)/g of dry material. Moreover, PS-
AV-T80 showed the lowest ICso values for DPPH and ABTS radical scavenging
activities, at 0.802 + 0.003 mg/mL and 2.823 + 0.027 mg/mL, respectively. Fourier-
transform infrared (FT-IR) spectroscopy confirmed the characteristic functional
groups of plant-derived polysaccharides, including hydroxyl, carboxyl, and
glycosidic linkages. These findings indicate that extraction temperature significantly
affects both the recovery and bioactivity of polysaccharides from A. vulgaris var.
indica, and that 80°C represents the optimal extraction temperature for obtaining

polysaccharides with superior antioxidant activity.

Keywords: Artemisia vulgaris var. indica, antioxidant activity, ABTS, DPPH,

polysaccharides.
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