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Abstract: Bacillus subtilis and Lactobacillus casei were commonly used in the production of fermented bean products. The
effects of fermentation by two types of bacteria on the hypoglycemic and lipid-lowering activities of crude polysaccharides
from bean flour were analyzed. In this study, 8 kinds of crude polysaccharide samples from fermented edible beans by the
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two types of bacteria were prepared. And the composition, water solubility, in vitro hypoglycemic and lipid-lowering
activity of crude polysaccharides from before and after bean flour fermentation by the two types of bacteria were compared
and analyzed. The results showed that the content of uronic acid in the crude polysaccharide from fermented bean flour
increased. The content of uronic acid in the crude polysaccharides from fermented bean flour by Bacillus subtilis
(4.05%~22.46%) was significantly higher than that of the crude polysaccharides from fermented bean flour by
Lactobacillus casei (2.63%~10.72%) (P<0.05). The water solubility of crude polysaccharides from fermented bean flour by
the two types of bacteria was improved. The hypoglycemic and lipid-lowering activities in vitro of crude polysaccharides
were increased through the fermentation process by Bacillus subtilis and Lactobacillus casei. The a-amylase inhibition rates
of crude polysaccharides from soybean, cowpea and broad bean by Lactobacillus casei fermentation were significantly
higher than that of crude polysaccharides by Bacillus subtilis fermentation (P<0.05). The binding capacities of sodium
glycodeoxycholate with the crude polysaccharides from cowpea, red bean, mung bean, broad bean, kidney bean, lentil and
pea by Bacillus subtilis fermentation were higher than that of crude polysaccharides by Lactobacillus casei fermentation.
The binding capacities of sodium taurocholate with the crude polysaccharides from mung bean, broad bean, kidney bean,
lentil and pea by the two types of bacteria fermentation were significantly improved (P<0.05). This study provided a
theoretical basis for the development of fermented bean foods riched in active polysaccharides with the functions of
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hypoglycemic and lipid-lowering activities.

Key words: bean flour; fermentation; polysaccharides; hypoglycemic activity; lipid-lowering activity
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Table 2 Composition of crude polysaccharides from before and after bean flour fermentation by two types of bacteria
e (%) LHH(%) WEERR (%) HE(%)
MURRRE MAR TRAN KRR WRER  TREM  RER  WRAN TRENM  KRWM  WRERE TRKR
A 3.78+0.02° 1.6240.01° 5.03£0.22" 8.51+2.63° 52.83+0.43" 35.26£2.90° 1.27+0.09° 7.63£0.17° 4.83+0.13°  1.31+0.68" - 0.15+0.97°
R 5.340.16° 4.10£0.23° 6.25£0.13* 20.62+0.69° 41.93+1.87* 29.47+1.42° 5.58+0.12° 17.58+1.06° 8.52+0.12°  0.62+1.07° - 0.01+0.01*

Ji 5 2.38+0.10° 0.93+0.21° 4.76+0.73°
Bid 1.50£0.02° 0.24+0.02° 1.96+0.31°
K 0.74+0.01° 0.61£0.01° 1.25+0.05°
BLE. 4.15+0.08° 0.93+0.05° 9.62+0.54*
215 4.34+025° 2.89+0.41° 7.80+0.56"
LEE 4.06£0.73° 1.48+0.03° 6.95+0.38*

20.36+0.48° 55.20+5.51° 39.50+0.18°
13.41£0.79" 14.39+0.65" 45.89+5.55°
10.70+0.23° 15.57+1.03" 32.52+0.95°
14.18+1.18" 57.95+8.73* 20.09+8.20°
471+1.18° 43.11+0.54* 20.03+0.99"
2.77+1.29° 36.64+0.19° 8.45+2.64° 1.46+0.09° 4.05+0.05"

5.23+0.31° - - -
3.02+0.06° 22.46+0.45" 5.28+0.23"  6.82+0.50" 0.60+0.57° 1.81+0.56
4.24+0.06° 12.52+0.12* 10.72+0.17° 16.10+1.97* 7.60+1.72" 8.81+3.53"
2.04+£0.14° 7.41+0.85* 3.00+0.11° - - -
1.89+0.06" 8.53+3.03* 2.90+0.04° - - -
2.63+0.04° - - -

3.19£0.15* 5.50+0.33"

T IR A AT AR RN [F — R R B B 2R 5 (P<0.05)

FRFF BRI & B e A0 R 228 b OB 5 52 14.39%~
57.95%, M FLAT B & B2 e oy AR 28 b bl
2R 8.45%~45.89%. K BFIFEYEE T SO H 20
FER A BEAEEE . KA 400, 85, &, 3R
Flm 7 Ry e PR P A PR R T2 S, R 2R i b ol
T B AERIN(P<0.05) . AR ZEAAT I 2 S A ET
LR g5 I SRE AR SUE0 A ZHERE
a OSSR R TRy (P<
0.05) . PHFNANEE A& [ A3 AR ZE 0 v SOl 5 i 42
150 T B2 BB Tl e it A v = A M4 Mty (2T 4k
SIS S T4 ) W SR A e, i 20 At PN 22 A B4
R, 8 Fh R & 1 TR R 22 W v S A 2 R I TR
(1.27%~5.58% ), PAFPAN A & 1% S0y RH 2208 gk
PR S AR, Horp R R T G AR SRS
Wil 7 SRy 4 R 22 0 rObE I TR O e 1Y 0 i 2 (P<
0.05) . Al ELZEAFT PR & 7 A AR SRR I 5 1
(4.05%~22.46%) it 3 (P<0.05) =5 T T B FLAT o A2 1
TR IR 228 (2.63%~10.72%) . By R BT R,
T REA R T T A o R B, $RERUT SRR 2
Wik TCA ik LM b E A, & . 5%
ISANE ISR NISATR  .-a L = e = DD I 1 o L N 2
B B TR TCA 2285, (BT BEAF e AU b
A, KB R TT RS AR AR (TR IR, Rl Ry
FAPREL Z2 B o 2 ) o o i S5 ik /P AR g R Al R R
A 38 A A B ZEAEAT PR AN T IS LT B R TR 5 T v
PR Z R SO AT R S
2.2 FMEAEAESHEZHEKAE (WSC)
KIERTIG 8 Fh Gk Z MK WLE 1. KA
B SRR 22 KIS N 3.47%~16.60%, Al B 2541
FT B8 & T S 0% AR 22 B /R I 1R 3.53%~49.73%,
B FLAT TR & 7 OB K 2 WK I S 1.80%~
44.73%. FEFEZFHIATF R EBER G UL N 409 4%
ISINEIE N AE R L RSN At O A Y S G
(P<0.05) /& TARA B HZ8E, (i3 (P<0.05)
TP LA R R BRGSO ks rE. ek
R P R AR o OB TR I 1 18 in P T REAT ) T4
HHZWEKEM: . 2T, PR L, R ks

Y3242 7 AER 2 M HOKVEPER . i 2 Z2 W B OK T
PEREAR AT BB 5 H W 071 | SRl 2l L A b
AL TT A o Jia 0 RS SR OB T
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Fig.1 Water solubility of crude polysaccharides from before
and after bean flour fermentation by two types of bacteria
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Fig.2 oa-Amylase activity inhibition of crude polysaccharides from before and after bean flour fermentation by two types of bacteria

TE: -A: MR ZFFAT IR ATCC KBRS 5K -N: TREFLIT I NRRL AR5 50 14 3~ 4 7]

W, gt RS R S A PR ST o-BE R T
il e 77 k3 s TR Ll SO R % (P<0.05); T
B LT Bl A IR 0 L Gt e S SRy AR 2 B RT o-
VE A BRI 8 0 W2 e T R R W SR M =
(P<0.05); TIEFLAT R AR & . 1L Fld & 58 0
AHZAEXT o-E R B i BE 0 428 05 TR o 2R A AT B
(P<0.05) . AN[FIGATHHZHEXT a-TERY B ] 3 22 7]
TAAE2E5E o RS20 W 58 3R U 22 B AR B R A A 2%
1307 TV I 25 () 5 R R 235 i) ZE 405 1) [ IR AT o4
IMAGZERTEE o Al S 2R HIAT B R R . 4L 5 5%
B AE (B E 4 mg/mL) X o- e B

il FR I A 50%, A A IS S Y BORE 22 X
a-VE R B i a5 55 (57.71%) o T FSFLAT B A 1
KL, BLEL | £ 5 F A & 08y A 220 (5T Gk B2
4 mg/mL) X o-3E A il 41 il A< K 5 50%, Hp
KW R S0 S A (R R Z2 W X - UE Ao il 10 T % B iy
(59.27%) . AWFFEL IR R L BEREDS 55 Y
BN a-FERB BRI Ji 8509 WS H HA
BT TR R 5 0 1) 22 B B S B X S0 Bl RS, ok
AR T AR 2 R RS . PRIk, s R
ANRE G R AR Z M2 5 A B B PR, 3 T BEA A
TSR SO RO RE MRS . H AT 3 LW



- 146 - B Tl R 2024 4 6 A
F 3 PR TR A IR T OB 2B RS AR M v o i
Table 3 Significance analysis of hypoglycemic and lipid-lowering activities of crude polysaccharides from before and after bean flour
fermentation by two kinds of bacteria
b o-TEMBE I ARIC, (mg/mL) TR A% 5 A1C)(mg/mL) AR R A4S 5 #ICs (mg/mL)

" R KT i K T T R T R KT AR T TR T KK i K T T R T
KRG 3.31£0.12° 3.97+0.25° 2.28+0.52° 0.20£0.03°  1.06+0.04°  0.06+0.01° 388.40+0.60°  576.00£13.00°  192.40+5.06°
LT 5.52+0.28"  9.74+3.68° 2.71x0.77° 71.36£0.76°  0.44£0.04°  16.56£0.11°  488.60+8.62°  577.30+1.10°  281.90+2.00°
215 4.49+0.08" 2.7440.28" 3.77+0.76° 20.04+0.27°  9.58+0.64°  14.82+1.05°  259.30+1.03°  366.80+6.30"  362.20+5.40°
L 7.84+0.55° 4.77+1.16° 6.18+0.68" 4.22+0.12° 1.72+0.16° 3.19+0.11° 17.17£0.98" 4.14+0.42° 12.30+0.82°
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RE 9.8243.76° 4.12£0.08"  6.17£0.72" 64.77£0.98°  1.66+0.08°  6.54+0.21° 45.04+1.73° 1.710.08" 2.06+0.04°
Bt 18.69+5.61°  12.22+1.81°  11.87+2.07°  51.81+1.92°  6.20+0.02°  11.26£0.59"°  503.30+2.85*  367.40+11.6°  149.70+1.60°
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