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2.1 4MBEESENEREBLERREEVEAK

4 RGP EAREFRHARME 1, L1
A, VMP \VUP PSP CAP # Fp It B 5 2 1 9 o
2B Z R4y R 66.40% . 71.79% | 67.41%
53.31% ;7K 43 K43 AR SRR 5T it 3 40053 ) R
10.99% ~ 13.95% .7.87% ~ 10.41% . 4.12% ~
6.88% .0.50% ~0.91% , HTXREHETAKZH
TEM R BTFUR BT R 45, B2 LA — e MR,
FE 4 PG B AEAE

4 PP 2B B RN SR 2 s, R 2
AJHT, VUP PSP .CAP EZ L) Ara,Gal 1 GalA Huifl
N PR TRV 20, S A SR A
FRAERAELHA),, VMP FZ L) Rha Gal fil Man A £,
Y5 Hu 451 T8 B S8 SR B 22 0 B BB 4L R 5 R
BAL, HS Liv 55 HGE M B G 20 2T H
D H BRSBTS R SRR 2 R 4
Waifb kAR TS SEE RN EA
AN ) () B A A
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Tab.1 Basic nutritional composition of four legume polysaccharides %
EZ w( PR w( FRTEHE) w(7K5T) w(JKAY) w( &) w( )
VMP 58.42 +1.25° 7.98 +0.67° 13.95 £0. 56 8.03 £0.11" 6.88 +0.31° 0.60 0. 05"
VUP 48.27 £0.49" 23.52 +0. 48° 11.74 0. 31% 7.89 +0. 18> 6.02 +0. 13> 0.50 +0. 02"
PSP 42.44 £2.07° 24,97 +0.97* 11.98 +0. 35" 10. 41 £0.91° 4.12 £0.07¢ 0.53+0.11"
CAP 37.74 +0.92¢ 15.57 +0. 56" 10. 99 +0. 34° 7.87 £0.21" 5.39 +0.07° 0.91 £0.01°
[F] 3 AN R] /NG k3R 2 [ B 22 5 2 (P <0..05)
F2 4P T SR SR AL
Tab.2 Monosaccharide composition of four legume polysaccharides Yo
EZ i w(Rha) w( Ara) w(Gal) w(Gle) w(Xyl) w(Man) w(GalA) w(GleA)
VMP 8.43 +0.15° - 18.32 0. 04" - 24.41 £0.07"  2.59 £0.11¢ 0.44 £0.03°
vUP - 22.99 £0.31" 19.99 +0.25° 1.08 +0.10*°  3.67+0.05"* 1.64+0.08" 12.27+0.57* 1.37 +0.05"
PSP 4.37+1. 12" 16.08 £0.71>  9.38+0.13% 2.00+1.51® 5.78 +0.49* 0.61 £0.04' 13.18+0.06" 1.34 +0.01"
CAP - 16.96 +0.61" 14.38 £0.53° 2.36+0.03*  2.07 £0.34°  1.04+0.07°  7.11 £0.93" 1.97 +0.07*

— FORAAGIN ], [6]—F1 AN ) /NG 5 1) e 20 1) B 2 57 B3 (P < 0. 05)
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Fig.2 Molecular weight distribution of four legume
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Fig.3 Body weight change in mice

#3 KUU/NRUIES R
Tab.3 Organ index of mice in each group mg/g

g AT AR BHEEE MR MIRIERC

CON 38.97 +0.93* 13.88 +0.83* 2.26 £0.13* 1.95 +0.23*

MOD 40.42 +0.98* 13.89 +0.80* 2.25+0.22* 2.08 +0. 14*
OME 41.46 +1.12* 14.31 £0.65* 2.27 £0.43* 1.89 =0. 12*
VMP 39.96 +£2.06* 14.85 +1.41* 2.55+0.32% 2.09 £0. 20"
VUP 40.27 £1.69* 14.25 +0.49* 2.55+0.22* 1.92 +0. 18*
PSP 41.12 £2.69* 14.66 £0.93* 2.71 £0.80* 2.06 +0. 33"

CAP 41.00 £1.37* 13.99 +0.54* 2.52 £0.25* 1.94 £0. 15*

[ — ) AR /NG R R B 22 52 35 (P <0.05) .
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B4 /NRE B 7 UL

Fig.4 Macroscopic observation of gastric lesions in mice
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Fig.6  Histopathological observation of stomach in mice
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Fig.7 Effect of four legume polysaccharides on levels of inflammatory factors in serum from mice
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Fig.8 Effect of four legume polysaccharides on oxidative stress in gastric tissues from mice
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Protective Effects of Four Legume Polysaccharides on
Ethanol-Induced Acute Gastric Mucosal Lesions in Mice

HUANG Zuanyuan', HU Mengwei', WANG Rui', LUO Chendong',
SONG Xiaoxiao"*, CUI Steve W."*,  YIN Junyi'

(1. State Key Laboratory of Food Science and Technology/China-Canada Joint Laboratory of Food Science and
Technology ( Nanchang)/Key Laboratory of Bioactive Polysaccharides of Jiangxi Province,
Nanchang University, Nanchang 330047, China;

2. Guelph Research and Development Cenire, Agriculiure and Agri-Food Canada, Guelph N1G5C9, Canada)

Abstract ; Gastric ulcer is a peptic ulcer disease caused by gastric mucosal lesion. Because of its various
side effects of chemotherapy drugs, it is very important to seek safer and more effective natural active
compounds to treat gastric ulcer. Polysaccharides were extracted from small black soybean, cowpea, pea
and chickpea by water extraction and alcohol precipitation. The basic nutritional composition,
monosaccharide composition and molecular weight distribution were determined, and the protective effects
and potential mechanism of four legume polysaccharides on ethanol-induced acute gastric mucosal lesion
in mice were explored. The results showed that the sugar contents of polysaccharides from small black
soybean, cowpea, pea and chickpea were 66.40% , 71.79% , 67.41% and 53.31% , respectively, and
the molecular weight distribution was wide. The monosaccharide composition of cowpea, pea and
chickpea polysaccharides were mainly arabinose, galactose and galacturonic acid, which belonged to
pectin acidic polysaccharide, while the small black soybean polysaccharides were mainly composed of
galactose and mannose, which belonged to neutral polysaccharide. The inhibition rates of small black
soybean, cowpea and chickpea polysaccharides on gastric mucosal lesion were 37.1% , 34.4% and
29. 8% , respectively, which could reduce the gastric mucosal lesion in mice. Cowpea polysaccharides
could significantly inhibit the expression of interleukin-6 and tumor necrosis factor-a (P < 0.05). Small
black soybean polysaccharides could significantly reduce the content of malondialdehyde in gastric tissue
and increase the activity of total superoxide dismutase and the content of reduced glutathione (P <
0.05). Both two polysaccharides had better gastric mucosal protective effect. This study wished to
provide a theoretical reference for the development of healthy food with gastric protection function by using

legume polysaccharides.

Keywords: legumes; polysaccharides; acute gastric mucosal lesion; inflammatory factor; oxidative stress
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