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Monosaccharide composition and antioxidant activity of crude polysaccharides
from Triplostegia glandulifera with different alcohol precipitation

LI Cai-yi,MI Dan, WANG Tian, WANG Le, YANG Zong-bin, WANG Fu-sheng *

Collage of Pharmacy and Chemistry ,Dali University ,Dali 671000 , China

Abstract : To study the effect of different alcohol precipitation on the composition and antioxidant activity of Triplosiegia glan-
dulifera polysaccharides. Water-soluble components was obtained by boiling water extraction, deproteinized , and macroporous
resin column chromatography ,then the crude polysaccharides of TGP-1,TGP-2 and TGP-3 were obtained by 40% ,60% and
80% alcohol precipitation. PMP-HPLC methodology was used to analyze the monosaccharide compositions of TGP-(1-3). Fi-
nally, their antioxidant capacity was studied by scavenging of DPPH, hydroxyl and superoxide anion free radical method. The
results showed that the polysaccharides TGP-1 and TGP-2 were composed of D-mannose ,D-glucosamine hydrochloride , D-ga-
lacturonic acid, D-glucose , D-galactose and D-arabinose,the molar ratio of TGP-1 is about 0. 06: 0. 03: 0. 33: 3. 90: 0. 63:
0.41,and the TGP-2 is about 0. 08:0.06:1.05:15.71:0.92:0. 49. Moreover, TGP-3 were composed of D-galacturonic acid,
D-glucose , D-galactose and D-arabinose and their molar ratio was 0.49:5.65: 0. 50: 0. 35. Antioxidant capacity test results
showed that the antioxidant capabilities of TGP-(1-3) were obviously different,among which TGP-3 had the strongest antioxi-
dant capacity ,and TGP-1 had the weakest antioxidant capacity.
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Table 1  Calibration curve equations for monosaccharides

M R .
b SRR LKL xR
Monosaccharide Regression equatio raryrange Correlation coefficient R*
(mg/mL)
_ ==
ll))l\iiﬁ y =406.3x + 108. 65 0.50 ~8.00 0.999 5
D- g _
D-Glucosaminehydrochloride y =588.62x-49.41 0.52 ~8.50 0.999 5
Dﬁ;ﬁcﬁfﬁ%fﬁd y=145.22x +45.12 0.47 ~7.50 0.999 8
D-?iiff%ﬂd y=321.50x +113.87 0.44 ~6.90 0.999 9
gfﬁfﬁ y=191.55x +250.95 0.44 ~7.00 0.999 6
-Glucos
DT
D-Galactose ¥ =482.59x +96.92 0.38 ~6.00 0.999 6
gﬁiﬁﬁ% ¥ =298.8x +210.95 0.50 ~7.80 0.999 7
Ar se;
s
f_ﬁﬁfﬁ y=126.25x +318.95 0.56 ~9.00 0.999 8

3.2 BASBNMBREILS 3 MEEEgEiLLL
L3y

7 2.1 W) 6% 500 T, IR G SR A
TGP-1 ZHEfF Y . TGP2 ZHEfiT AW TGP-3 £
WERT AR /3 A HERE 20 pL, jd sk gk &, 45 3R B os
S AT 4 B B R AP, TGP-(1-3) R IE SR E
WEXT RE SR 1) 3206 1) D) BA INE TR OR R — 3. 45 2R I
B 1R 2, WEZ M TGP-1 \ TGP-2 fil TGP-3 £:4if
AR FE ST 5 TR A AR SRR H ., S5 R B
/R :TGP-1 1l TGP-2 ¥ &4 D-H @ H  D-E R &
SN D A R | D-TJCK W A e D-2F 2L b
H1 D-BaThr A7 % . TGP-1 v 45 B 21 B 1) B8 /R LL oy
0.06:0.03:0.33:3.90: 0. 63: 0. 41 ; ffif TGP-2 [ EE /R

FbA0.08:0.06:1.05:15.71:0.92: 0.49, TGP-3
A D-H B BERERR | D-JC /K % B D=~ 2L A D-
BATRLAFVIE , FCEURE 2 B AY BE R LR 0.49: 5. 65: 0. 50
:0.35,
3.3 ZIMEEKRBESW

R R IR AR R s ARk 3, oy
T NFRAEAE 2 B0 U5, BAE 280 nm b A5 — Wl
W o AZTR A LR A3 LA RS | E L | 3K L
FEY ELAT LU, 78 2 AN E X AY 250 ~280 nm 4b
A LA, S R BUEAE 260 nm 7247, &
2 RUIZHE TGP-(1-3) 7£ 260 1280 nm FJ3 A7 MUK
U, BOW S 22 W T I B 1 S R TR T BRI R AT

R2 HRBEREBEARKERL

Table 2 Monosaccharide composition and molar ratio of sample solution

R AR
Sample solution

i

Monosaccharide composition

JFEIR HE

Molar ratio

TGP-1
TGP-2

TGP-3

Man GluN GalA Glc Gal Ara 0.06:0.03:0.33:3.90:0.63:0.41

Man GluN GalA Gle Gal Ara 0.08:0.06:1.05:15.71:0.92:0.49

GalA Gle Gal Ara 0.49:5.65:0.50:0.35
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Fig. 1

Chromatogram of PMP derivatization product of mixed monosaccharide

standard and different alcohol precipitation polysaccharide hydrolysate
i a. HUBRRAR ;b. TGP-1;¢. TGP2;d. TGP-3 ;1. D-1 #8452, D- R A S 40 ;3. D-H A WHIENR ;4. D-LFLWERERR ;5. D-H A M ;6. D-2F3
M7, D-BRiAAI8E ;8. L-4 34 . Note:a. Monosaccharide mixed standard;b. TGP-1;c. TGP-2;d. TGP-3;1. D-Mannose ;2. D-Glucosamine hydro-
chloride ;3. D-Glucuronic acid ;4. D-Galacturonic acid ;5. D-Glucose ;6. D-Galactose ;7. D-Arabinose ;8. L-Fucose.
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Fig.2 UV spectra of TGP-(1-3)in the 200-900 nm
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SR P AL C-H 4R R 36,1 640 ~1 600 cm™ &b
MY Ay C = O fhgiRshig" " . 1 412 em™ 4biY
Wi g C-H A9 25 i #R shig ™ . £E 1 100 ~1 010

em’ Ab W Wi g TT R 2 0L I BE FR C-O-C A9 R i W
Wit Z2BEAE 850 ~ 840 em™ Ab B M I R oW ET
SRR
3.5 HELEESK

TGP-(1-3) X} DPPH | ¥& [ Hy S AL & B B 11
EERVEH A 4a 4b 1 4e, S5 BN A E R
ULHRFE XU 2 Hi % DPPH 4 BRAE 175 0.1 ~0.4
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Fig. 3 Infrared spectrum of TGP-(1-3)
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Fig. 4 Effect of different alcohol precipitation on DPPH , hydroxyl and superoxide

anion free radical scavenging of T. glandulifera polysaccharide
. RFIBITHAL S Z W% DPPH I BRAYRE JT 3 b. A [FBETTTAL S 2 X 2 A IS BR A RE T 5 . ASRIBEIT A LS 22 fxd e AU
B FIERRAAE, Note: a. The ability of 7. glandulifera polysaccharide to remove DPPH in different alcohol precipitation;b. The ability of

T. glandulifera polysaccharide to remove hydroxyl radical in different alcohol precipitation;c. The ability of 7. glandulifera polysaccharide to

remove superoxide anion in different alcohol precipitation
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Wi D-£5 T 2 5L A 0 L D->F ZUH I R . D-1 45 0% |
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0.06:0.03:0.33:3.90:0.63:0.41,TGP-2 FE/RK . N
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PRGSO S 2RSS AN

H Ao AT 208 0 Sk, 2R GC T A4k
2, i T A R R BRI ST GC A A A v D it A
WL B I 23 52 3 S0 S A AL Y 52 i, {453 GC fiT A=

LA SE AT S RN K ERf . PMP-HPLC YA A2
BEAR TSR R, H S SNG4 RIBUE R . A
Xf PMP-HPLC FERTRTAEAL T A7 5 58, 45 R s i%
D3 VRN BRI R v, T M AT AR A 2K
FEIRAE 48 h NARETE RLAF , L7 108 & 0 A WS
ZWER R A, SR AN AR T, UE I 1 ok
FEWEL, sevage 14 i 2 F RN R AL IR BRFAR B A J2 7 1)
WS ZHEPAGTHEH BN, @il
B AR R BEDLRT A 1) 2 BT oW BE RO 4
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