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TOM TAT

Hoat tinh khang oxy héa cia polysaccharide (PS) tich chiét tir ndm Thirong hoang
(Phellinus linteus (Berk. et Curt.) Teng) da dwoc nghién ciu. PS sau khi chiét xuat va tinh
ché duoc hoa tan lai vao miede va dwoc két tia lan lwot trong ethanol 32°, 48° va 68°, thu
duoc cdac phan dogn tuong ung & PS-E32, PS-E48, PS-E68. Hoat tinh khdang oxy héa cia
cao PS, PS-E32, PS-E48, PS-E68, cao ethanol va cao nudc dwoc danh gia theo khd nang
cho electron va kha nang bdt géc tr do 1,1-diphenyl-2-picrylhydrazyl (DPPH). Két qua cho
thdy, so véi curcumin, hogt tinh khang oxy hoéa theo co ché cho electron cia PS chiét xudt
tir ndm Thirong hoang thdp hon, nhung hoat tinh thé hién qua bdt goc tw do DPPH thi cao
hon. Két qua khdo sat cau triic polysaccharide trong phin doan ethanol 48°xac nhgn PS-
E48duoc tao thanh tu D-mannose, D-glucose, D-xylose, D-galactose, D-arabinose vdi ty I¢
mol twong ung la 1,00: 0,29: 0,12: 0,08: 0,06. PS-E48 ¢ b khung chinh la mannan, chiva
chii yéu la lién két 1-6-D-mannoside, mach nhanh cé chiza cac lién két 1-6-D-glucoside
va 1-6-D-galactoside.

Tir khéa:cdu tric polysaccharide,hogt tinh khang oxy hda,Phellinus lintues.

1. MO PAU

Nim Thuong hoang (Phellinus linteus(Berk. et Curt.) Teng) Ia lodi nim gd tu nhién,
hién dang nhan duoc sy quan tam dac biét do ¢ nhiéu hoat tinh sinh hocquy, hira hen vuot troi
hon ca cé4c loai Linh chi: khang khi u, ac ché té bao ung thu, ting cuong khéng thé, khang
oxyhoa [1-10].Ngay nay, nguoi ta daphan lap gidng, thuan dudng va nudi trong thanh cong.
Hién nay, ndm duoc trong tai Han Quéc, Nhat Ban, Trung Quéc va budc dau da duoc trong &
Viét Nam.Cung mét loai nhung duoc nudi trong trong diéu kién khac nhau,thanh phan va ham
luong céc hoat chat trong ndm c6 thé thay doi. Do d6, cic mau nam Thuong hoang cd nguon
gdc khac nhau c6 théco hoat tinh sinh hoc khac nhau. Polysaccharide (PS) la thanh phan hoat
chatquan trong trong ndm Thuong hoang. PS la cac polymer thién nhién cé ciu tricda dang,
phuc tap va da dugc nghién ctru rong rai trong y hoc do céc hoat tinh sinh hoc da dang cua
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ching [11].Trong bai béo nay, ching toi thdng bao nhitng két qua khao sat dau tién vé hoat tinh
khang oxy hoa cua cao ethanol, cao nudc, cao polysaccharide, dong thoi xac dinh cdu triic cia
polysaccharide trong cao phan doan ethanol 48°tr miu nidm Thwong hoang (Phellinus
linteus(Berk. et Curt.) Teng) trong tai mién NamViét Nam.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

- Nam Thuong hoang dwoc mua tir trang trai san xuat tai thanh phé H6 Chi Minha dang
qua thé da say kho va dong géi theo tiéu chuan cua nha san xuat. Tén loai d dugc nha cung cap
gidng va nha san xuit xac nhan la Phellinus linteus(Berk. et Curt.) Teng.

- Nam Dui ga (Pleurotus eryngii): gom mau c6 ngudn gbc tir Trung Qudc va mau dugc
trong tai Pa Lat.

2.2. Chiét xuit cao ethanol, cao nwéc, cao PS, tinh ché PS va phan doan

- Chiét xuit cao ethanol va cao nudc: Mau cé4c loai nim duocxay nho,ngadm chiét véi
ethanol (EtOH) 96° trong hai tuan d¢é tach loai cac hop chét tan trong ethanol, ¢6 dudi dung méi,
thu duoc cao ethanol. Sau d6, mau tiép tuc duoc chiét biang nude ¢ 100°C trong 4 gid. Qué trinh
chiét duoc lap di 1ap lai cho dén khi dich chiét cudikhong con polysaccharide (dinh tinh bang
phenol-acid sulfuric [12]).C6 loaidung mbi, thu dugc cao nude.

- Tach chiét va tinh ché cao polysaccharide (PS): Hoa tan véi nudc cat via du, két tua
véi ethanol96° theo ty 18 1:5 (v/v), & qua dém ¢-4°C rdi tién hanh ly tam thu lay PS thd. PS tho
dugc tinh ché bang phwong phap chiét véi hdn hop thudc thir Sevage (CHCI3:BUOH = 4:1, viv)
trong 30 phut dé loai protein tu do.Qué trinh tinh ché loai protein nay dwoc lip lai ndm 1an dén
khi khdi luong cao thu dwoc gan nhu khong ddi. Sau khi ly tam, phan tia lan luot duoc rira sach
véi ethanol tuyét ddi va acetone trudc khi siy kho, thu duoc cao PSdatinh ché.

- Phan doan PS: Hoa tan polysaccharide (PS) da tinh ché vao nuéc cit vira du, két taa
lai bang ethanol 96° vai céc ty Ié thé tich dich nudc:ethanol 1a 1:0,5, 1:1, 1:2,5 trong tng Vi
nong do ethanol khac nhau 32°, 48° 68° dé c6 cac phan doan polysaccharide khac nhau, ky
hiéu lan luot 12 PS-E32, PS-E48, PS-E68.

2.3. Phwong phap danh gia hoat tinh khang oxy hoa

2.3.1. Xac dinh kha ning cho eletron theo luc khang oxy hoé tong (total antioxydant capacity)
trong mé hinh phosphomolybdenum

Luc khang oxy hoé tong cua cac cao ethanol, cao nudc, cao PS va cac phan doan PS-E32, PS-
E48, PS-E68 tach chiét tir nim Thuong hoang dugc danh gia theo phuong phap
phosphomolybdenum caa Prieto [2]. Phuong phéap nay dya trén sy khir Mo (V1) vé Mo (V) boi
cac hop chat ¢ kha nang khang oxy hoa trong méi trudng acid, tao thanh phirc phosphate/Mo
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(V) c6 mau xanh la cay. Lay 0,3 mL dich mau khao sét, thém vao 3 mL dung dich thudc thir
(0,6 M acid sulfuric, 28 mM sodium phosphate va 4 mM ammoni molybdate), day kin va u ¢
95°C trong 90 phut. Sau d6, mau duoc lam lanh vé nhiét d6 phong. Do hap thy cua dung dich
sau phan mg duoc do ¢ budc song 695 nm trén may quét phd tir ngoai - kha kién UV-Vis DR
Jacos V630.Trong mau trang, dung dich can phan tich dugc thay bang nudc cat. Luc khang oxy
hoa tong duoc biéu dién theo do hap thu ciia mau, do hap thu cang In thi luc khang oxy hoa
tong cang cao.

2.3.2. Panh gi4 lyc khang oxy hoa qua kha ning bat goc ty do DPPH

Dua vao kha ning cac chat khang hoa chuyén hdéa goc tw do 1,1-diphenyl-2-
picrylhydrazyl (DPPH) thanh san pham phan tir 1am cho dung dich chuyén tir mau tim sang
vang. Pha dung dich DPPH ndng d6 100 uM trong methanol ngay truéc khi ding. Hon hop
phan tng c6 thé tich 3000 pL, gdm 1500 pL mau khao sat ¢ cac nong do6 100 ug/mL; 20
pg/mL; 4 pg/mL; 0,8 pg/mL va 1500 uL dung dich DPPH ndng d6 100 uM. Cac hdn hop phan
g duoc lac trong 1 phat va u ¢ nhiét o phong trong 30 phut, rdi tién hanh do quang & budc
s6ng 517 nm [9]. Céng thic tinh:

SApprH (%) = [(Ac —As)/Ac] x 100

Trong do:

SA pren (%): tac dung bét gdc tu do (Scavenging Activity) DPPH cua mau.
As : mat d6 quang cua mau khao sét

Ac: mat d6 quang cia mau tring

Tat ca thi nghiém duoc lap lai 3 1an. Tac dung bat goc tu do dugc danh gia qua gia tri
ICso.Mau ndm Dui ga (Pleurotus eryngii) gdm mau cé ngudn gdc tir Trung Quéc va miu duoc
trong tai Pa Lat ciing duoc khao sat dé so sanh.

2.3.3. Xac dinh cau triic polysaccharide

- Methyl héa: Can 30 mg mau hoa tan trong 2 mL dimethyl sulfoxide (DMSO) cho vao
binh cau hai ¢6 c6 lap hé thong hoi luu, khudy tir trong 3 gio. Sau d6 thém 30 mg NaOH tiép tuc
khudy tir trong 10 phat, 1am lanh & 5°C, thém tiép 17 mL (CH3),SO, vao va tiép tuc khudy trong
16 gio. Chiét PS da methyl hoa bang hon hop CHCl: H,0= 2:1 (v/v).

- Thity phan: Ly 5 mg mAu PS di methyl hoa thay phan véi 3-4 mL dung dich acid
CF3;COOH 4M tai 120°C trong 2 gio. Sau dé, hdn hop duoc lam mét vé nhiét do phong, ria
bang CH3;OH va lam khd bang khi N.

- Khir hoa: Thém 4 mL NaBH, 0,25M pha trong dung dich NH,OH1Mvao mau sau khi
thuy phén, gitr ¢ nhiét d6 phong trong 30 phdt. Sau d6 thém 5 mL dung dichacidCH;COOH
10% trong CH3;OH vao dé trung hoa luong NaBH, du. Han hop dwoc thdi kho bing dong khi
N,.
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- Acetyl héa: san pham di bi khir héa duoc acetyl hda véi 1 mL hdn hop (CH;CO),0:
CsHsN (pyridine) = 1:2 (v/v) tai 100°C trong 2 gid. Bé ngudi hdn hop, thém 5 mL CH;OHvalam
khé bang dong N,. Chiét san pham da acetyl hoa bang ethyl acetate [13].

Mau dugc phan tich trén thiét bi sic ky khi ghép khéi pho GC-MS Agilent 7890A sir
dung cot tach HP-5MS (30 m x 0,25 mm x 0,25um), khi mang He véi toc ¢6 dong 1 mL/phdt.
Chuong trinh nhiét d6: tir 120 °C nang nhiét do 1én dén 150 °C véi toc do 10 °C/phiit, tiép tuc
nang nhiét 6 1én dén 220 °C véi téc do 3 °C/phit, sau d6 nang nhiét d6 dén 280 °C vai toe do
10 °C/phdt. Detector MS str dung ngudn ion hda El, nhiét d6 ngudn & 230 °C, véi ché d6 phan
tich scan.

3. KET QUA VA THAO LUAN
3.1. Kha niing khang oxy héa ciia polysaccharide tich chiét tir nam Thuong hoang
3.1.1. Kha ning cho electron theo luc khang oxy hda tong trong md hinh phosphomolybdenum
Két qua xac dinh luc khang oxy hoé tong cua cao PS dugce trinh bay trong hinh 1.
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Hinh 1. Luc khang oxy héa téng cua cao PS cdc mau nAmva curcumin

Tur hinh 1, cho thdy lrc khang oxy hoa téng cua cao PS chiét tir cic mau nim déu ting
theo chiéu tang nong do khao sat.

Trong phuong phap xac dinh kha ning cho electron thong qua luc khang oxy hoéa tong
theo mé hinh nay, so véi curcumin-mot loai duoc liéu c6 hoat tinh khang oxy héa tdt thi PS ndm
Thuong hoang c6 luc khang oxy héa tong thap hon. Tuy nhién so véi mau nam thyc pham nhu
nam Dui ga (Pleurotus eryngii) tir Trung Qudc va nam Dui ga (Pleurotus eryngii) trong tai Viét
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Namthi PS nim Thuong hoang c6 luc khang oxy hoa tong cao hon rit nhiéu, dic biét 1a & nong
do cao.

3.1.2. Kha ning bat gbc tu do DPPH

Kha ning bét gbc ty do DPPH cua cao PS nam Thuong hoang (Phellinus linteus) duoc
danh gia qua ty Ié bat goc tu do DPPH va gia tri ICsq, két qua trinh bay tai hinh 2.
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Hinh 2. Ty 1¢ phﬁn tram bét géc tu do va gia tri ICspctia cao PS cac mau nam va curcumin

S6 liéu tir hinh 2 cho thiy, ty 1¢ bit goc tw do DPPH cua cao PS tir ndm Thuong hoang
(Phellinus linteus) tang khi ting néng do, tuy nhién & ndng do thap thi su bién doi 1a khdng
dang ké. Gia tri ICs,ctia cao PS tir ndm Thugng hoang (Phellinus linteus) khong nhitngthap hon
S0 V6i cac cao PS tir ndm Pui ga (Pleurotus eryngii) tir Trung Quéc va Viét Nam ma con thap
hon han so vai curcumin. Py ciing 1 ddu hiéu cho thiy tiém nang tng dung lam duoc liéu cua
nim Thuong hoang (Phellinus linteus).

Cho dén nay, ching toi chi tim duoc cong bé [1] sir dung phwong phap DPPH dé xac
dinh kha nang bat géc tu do cua polysaccharide trong ndm Thugng hoang véi ECs, l1a 7,11
mg/mL so vai chat chuan acid ascorbic cho tin hiéu hoat dong tot tai ECs, ¢6 gia tri nong do
1,64 mg/ mL. Nhu vay, két qua khao sat cua ching t6i theo md hinh phosphomolybdenum va
két qua khao sat theo md hinh DPPH ciia cong trinh [1] déu cho két qua déng khich 18 vé kha
nang hoat dong khang oxy hoa cua polysaccharide tir nAm Thuong hoang(Phellinus linteus).

3.1.3. Kha nang khang oxy hoa cia cac cao PS phan doan

Két qua xac dinh lyc khang oxy hoé téng cua cac cao phan doan polysaccharide dugc
thé hién trén hinh 3.
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Hinh 3.Luc khang oxy hoa tdng cia cac phan doan cao PS, cao PI-E va cao PI-W tai cac ndng d6 khac nhau.

Tir két qua & hinh 3cho thay rang, hoat tinh khang oxy hda cua cac phan doan déu ting
theo ndng d6. Hoat tinh khang oxy hoa cua cao ethanol (PI-E) va cao nuéc (PI-W)luén lubn cao
hon cac cao phan doan PS, trong d6 lyc khang oxy héa manh nhit 1a cao ethanolva sau dé 1a cao
nuée. Tir két qua nay ching t6i cho rang, cao ethanol chira nhiéu cac hop chét c6 kha ning
khang oxy manh nhu cic hop chit phenolic, flavonoid..., cao nuéc khéng nhitng chia
polysaccharide ma con chira mot lugng cac chat khang oxy héa manh khéc, chung di dong gop
mot phan trong hoat tinh khang oxy héa nay.

3.2. Céu triic ciia polysaccharide trong phan doan PS-E48

Dua vao sic ky d6 GC-MS, chung t6i xac dinh dwoc cac dan xuit monosaccharide.
Théng sb cua cac dan xuat monosaccharide duoc chi ra trong bang 1 va 2.

Bdng 1. C4c dan xuat mononsaccharide cua PS-E48 thé hién trén sic d6 GC-MS

Thaoi Dién tich

Hop chat gian luu peak Loai lién két caa
(phut) monosaccharide trong PS

1,3,4,6-tetra-O-acetyl-2,5-di-O-methyl- 11,092 2936700 1-3,6-
D-mannitol D-mannofuranoside
1,5,6-tri-O-acetyl-2,3,4-tri-O-methyl- 25,173 1202748 1-6-
D-glucitol D-glucopyranoside
5,6-di-O-acetyl-2,3,4-tri-O-methyl- 23,652 756432 1-6-
D-mannonitrile D-mannopyranoside
2,3,4-tri-O-methyl-D-xylopyranose 22,551 496907 1-D-xylopyranoside
1,5,6-tri-O-acetyl-2,3,4-tri-O-methyl-D- 24,237 436343 1-6-
galactitol D-galactopyranoside
2,3,4,6-tetra-O-methyl- 21,644 353855 —1-D-mannopyranoside

D-mannopyranose
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2,3,4,5-tetra-O-acetyl- 27,600 282635 1-2,3,4-
D-arabinononitrile D-arabinopyranoside
Hoac 1-2,3,5-

D-arabinofuranoside

Tir két qua phan tich cac dan xuat cia monosaccharide bang GC-MC cho thay thanh
phan monosaccharide c6 trong PS-E48 cua nam Thuong hoang gom D-mannose, D-galactose,
D-glucose, D-xylose va D-arabinose. Lién két 1-6 glycoside chiém ty I¢ cao nhat.

Tir bang 1, ching t6i xac dinh duoc ty 18 thanh phan cac monosaccharide trong PS-E48,
s6 liéu duoc trinh bay ¢ bang 2.

Bdng 2. Ty 1¢ thanh phan cac monosaccharide cua PS-E48

Thanh phan Ty & mol Ty 18 (%)
D-mannose 1,00 62,59
D-glucose 0,29 18,60
D-xylose 0,12 7,68
D-galactose 0,08 6,74
D-arabinose 0,06 4,37

S6 liéu tir bang 1 va 2 cho thay, thanh phan chinh cua polysaccharide trong PS-E48 cua
nam Thuong hoang 1a D-mannose vai bd khung chinh cua PS-E48 1a mannan, theo ty 1& D-
mannose: D-glucose: D-xylose: D-galactose: D-arabinose = 1: 0,29: 0,12: 0,08: 0,06. Mach
chinh chtra cha yéu 1a lién két 1—6-D-mannoside, cac mach nhanh chua lién két cha yéu 1a
1-6-D-glucoside va 1—-6-D-galactoside. Nghién ciru cua Juan-Juan Pei va cong su [13] da tach
dugc polysaccharide (PL-N1) tir nAm Thuong hoang & dang soi (hay dang to chua hinh thanh
qua thé duoc trong trong mdi truong nhan tao), PL-N1 sau khi phan tich c6 thanh phan
monosacharide 1a arabinose, xylose, glucose va galactose véi ty 1é: 4,0: 6,7: 1,3: 1,0. Bo khung
PL-N1 I lién két (1-4)-B-D-xylopyranoside. Theo tac gia John R. Baker, lay dich chiét nuéc
nim Thugng hoang phan doan bang (NH,),SO,, tham tach, qua cot DEAE-trisacryl (20 cm x20
cm) thi polysaccharide c6 cau tric bo khung chinh 1a glucomannan, lién két B-(1-3)-
mannopyranoside 12 lién két trong mach chinh va lién két trong mach nhénh 1 lién két (1-6).

4. KET LUAN

Trong nghién ctu ndy, kha ning khang oxy hoa cta cao polysaccharide tach chiét tir
nim Thuong hoang (Phellinus linteus) trong tai Viét Nam va caccao phan doanda dugc khao sat
kha ning cho electron theo phuong phap phosphomolybdenum (Prieto, 1999) va kha ning bat
gdc tu do DPPH.Polysaccharide tach chiét tir nAm Thuong hoang (Phellinus linteus) trong tai
Viét Nam thé hién kha ning cho electron cao hon nhiéu so véi cac loai ndm thuc pham Pui ga
(Pleurotus eryngii)tir Trung Qudc va Viét Nam nhung thap hon so véi curcumin. Dac biét kha
ning cho hydro cua cao polysaccharide caa nim Thuong hoang (Phellinus linteus) con cao hon
han curcumin. Phan doan PS-E48 c6 bd khung D- mannan, véi ty 1é mol D-mannose: D-
glucose: D-xylose: D-galactose: D-arabinose = 1: 0,29: 0,12: 0,08: 0,06, c6 mach chinh chtra
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cha yéu la lién két 1-6-D-mannoside, cac mach nhanh chaa cha yéu 1a lién két 1-6-D-
glucoside va 1—6-D-galactoside.

LOI CAM ON

Xin chan thanh cam on Phong thi nghiém Hoa hoc cac Hop chat thién nhién,khoa Hoa
hoc, trwong Pai hoc Khoa hoc Hué da hé tromoi diéu kién thugn loi dé cé dwoc nghién citu
nay.
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STUDY ON ANTIOXIDANT ACTIVITY AND STRUCTURE
OF POLYSACCHARIDE EXTRACTED FROM THUONG HOANG MUSHROOM
(Phellinus linteus (Berk. Et Curt.) Teng)

Tran Thi Van Thi*, Le Lam Son, Tran Van Khoa, Ho Minh Tung
Department of Chemistry, Hue University College of Sciences
“Email: tranthivanthi@gmail.com
ABSTRACT

Antioxidant activities of polysaccharide extracted from Thuong hoang mushroom
(Phellinus linteus (Berk. Et Curt) Teng) were studied. The polysaccharide (PS) was
extracted and purified to remove free protein. The PS was resolved in water and
precipitated by 32°, 48° va 68° ethanol solutions, yield PS-E32, PS-E48, PS-E-68 fractions
respectively. The antioxidant capacity of PS, PS-E32, PS-E48, PS-E68, ethanol and water
extract were evaluated by phosphomolybdenum method (Prieto, 1999) and DPPH free
radical scavenging capacity. The results showed that the total antioxidant capacity of PS
extracted from Thuong hoang mushroom is lower than total antioxidant capacity of
curcumin, but the DPPH free radical scavenging capacity of PS is significantly higher than
that of curcumin. Structure features of polysaccharides of ethanol 48°fraction (PS-E48)
were investigated by monosaccharide compositions and glycoside linked position analysis.
The results indicated that PS-E48 were composed of D-mannose, D-glucose, D-xylose, D-
galactose, D-arabinose with molar ratios of 1.00: 0.29: 0.12: 0.08: 0.06, respectively. The
PS-E48 had D-mannan framework which contained main linkages 1—6-D-mannoside,
branches contained linkages such as 1—6-D-glucoside and 1—6-D-galactoside.

Keywords: antioxidant capacity, Phellinus linteus, polysaccharide structure.
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