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Tab.1 Effect of several digested resistant starches on intestinal bacteria lgCFU/mL
TE BRI AP /b XUBCRF FLER KT B Fe i Bk KIGHFE PARFFE PRIEBERE At

10 8.37 £0.37 8.55 +0.21 8.57 £0.22 7.63 +0.41 9.19 +£0.33 5.32+0.19 8.54 £0.32

Xt B 20 10.30 £0.20 10.08 +0.47 11.09 £0.85 8.08 +0.29 11.69 +£0.82 11.34 +£0.15 12.81 £0.41
30 5.32+0.13 6.43 £0.31 8.62 £0.26 6.65 £0. 33 8.37 £0.32 9.04 £0. 17 8.47 £0. 18

10 8.44 £0.34 8.72 £0.20 8.45 +£0.30 4.02 +£0.20 8.54 £0. 15 5.36 £0.21 8.28 £0.23

2% S AL U TE 20 13.60 £0.28 12.94 +0.91 12.05+0.29 1.86+0.17 11.52+0.48 9.06+0.43 12.10 +0. 15
30 8.46 +0. 14 8.39 +0.43 8.84 £0.17 0.00 +0. 00 7.71 £0. 18 8.53 +0.35 8.08 £0.23

10 8.29 £0.08 8.35+0.26 8.67 £0.51 4.21 +£0.21 9.27 0. 27 5.08 0. 16 8.60 £0.31

I 4% ST Al B T A 20 14.27 £0.11 13.93 +0.81 11.21+0.39 1.93+0.09 12.15+0.63 9.28 +0.38 14.34 £0.52
30 8.68 £0.35 8.42 +0.48 8.82 +0.07 0.00 +0. 00 6.85 +0.22 6.00 +0.09 7.66 £0. 11

10 8.16 0. 10 8.28 +0.37 8.44 £0.30 3.80 +0. 10 8.67 £0.11 4.99 +0. 16 8.74 £0. 31

HE ST Ak PR TE M 20 14.41 £0.38 14.62 +0.74 10.80 +0. 51 1.77£0.09 11.03 £0.36 9.11+£0.27 12.74 +0.53
30 8.49 £0.27 8.55 +0.42 8.96 £0.26 0.00 +0. 00 6.87 +0.29 7.68 +0.39 7.82 +0.07

10 8.27 £0.16 8.64 +0.52 8.35+0.15 3.93+0.11 8.82+0.15 5.24 +0.37 8.63 +0. 14

W T AL BE T 20 14.36 +0.45 13.89+0.56 10.86+0.19 1.68+0.08 11.22+0.46 9.07 £0.28 12.65 =0.54
30 8.56 £0.23 8.31 +0.09 8.79 £0.50 0.00 +0. 00 7.12 0. 24 7.43 £0. 13 6.94 +0. 16
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K WEWA SR A —E L BAUER T i W
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Tab.2 Total acidities of fermentation liquids from

several digested resistant starches g/L
. . IS ] /h
TE M Fh 2
10 20 30
X HR 10.80 £0.32 11.16 £0.37 11.52 0. 40
2 I AL B TE A 14.26 £0.21 14.40 £0.27 16.20 +0.57

TS B RER 13.68 £0.19 14.33 £0.51 14.80 +0.49
HE ST A DT T A

13.14 £0.17 13.39 +0.43 13.82 +0.38
13.36 £0.27 13.72 +0.38 14.11 £0.33
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Fig. 1 Ultrastructures of several digested resistant starches before and after fermentation (3000 x )
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AR(P >0.05) , 35 W AL A T HT2ETE 4 0 1 19
- Y R A B R AL/ BB E B B A 5 N BT
Ptk o KT e I AT b e A R P 2 R
SR T B 9 AE /N (0.01 <P <0.05) , {H 5 #i
P JE A 50 2 ST A - 32 5 5 JEE 14 AR AR W 2 AT 2L/ Mg
£ (P<0.01),
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VERY FE A BURI B B A S b VOB A
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Tab.3 Average degree polymerization of several digested

resistant starches before and after fermentation

TE By il 2 Ao/ DM RSCE F235 s
 TAH AL VE R 586.0 1.5 68.5+1.2
2% R T AL POt vE 582.0 0.0 57.4+1.5
T A S AL T E A 582.0 0.0 64.3 0.8
DRI 579.0+1.0 51.2+0.5
HETETH AL B BE R 560.0 1.0 44.8 0.2
HE T R T AL pO M vE 551.0+1.0 39.3 £0. 1
R S A B VE R 555.0+1.0 41.6 0.3
R 5 I T AL BT 1 U By 549.0 1.0 31.2 0. 1

I FAREIM A S B 4. HALHUPETE R 19 45
fh B Z BTV E A Y B BRI (P <0.01) 528 6 1)
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Fig.2  X-ray diffraction pattern of several digested resistant starches before and after fermentation
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Tab.4 Crystallization parameters of several digested resistant starches before and after fermentation %
S ATIH 5 B BH 5t \EUNER 4 45 i
SR SR ATUEVE B 1.85 +0.02 4.85+0.21 2.13 £0.09 8.84 0. 31
2t 5 R T AP T T R 4.29 +0.03 2.39 0. 10 0.99 +0. 00 7.67 £0.25
T8 B AL B0 TE A 1.77 £0. 04 3.15 +0. 11 2.16 £0. 12 7.08 £0. 19
T 4R B 0 BT A P TE 4.24 +0. 10 1.18 £0. 04 1.03 £0.03 6.45 £0.23
S Ak B v vE By 0.85 +£0.05 4.70 £0.17 2.88 £0.07 8.42 £0.40
Ak 55 R TN AL PR TE K 3.60 £0.02 1.07 £0.02 1.37 0. 05 6.04 £0.26
R EE T A B b TE # 1.03 £0.03 4.19 0. 18 2.24 +0.01 7.47 £0.30
SR R I T Ak B TE A 3.65 +0.09 1.19 £0.00 1.04 £0.02 5.88 +0.21
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(1) 525 % 5 e SR A 58 Bk 3 4 A+
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WEL o A4 ol AL DT TE R A A I TR R B R,
VLI E T8 M 18 i A= 8 5 B R ™ A T B 2 1 e i
JI W5 P o

(2) & 5L R B 4% B AL 0 1R T B 09 7R iy 0
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TS DA MRS 22 3, L E BRI B A 5 A 19 I SR AR
S AL PR E A A B 2 A O — 2P AR 2T 24
AR, IR AU

(3) 4 FRHALPLYETE Y 20 B 20, Horp A TR i
Fepk b o S leE 4 RhEACTIETE R 1012 2R A
RACHLR , BT AR AE Sy A B, HLflim BEREARG
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Structural Changes of Several Digested Resistant Starches
Before and After in Vitro Anaerobic Fermentation

Xie Tao' Zeng Honghua' Wang Jie’ Yi Cuiping2
(1. College of Chemical Engineering, Hunan Institute of Engineering, Xiangtan 411104, China
2. College of Chemistry and Biology Science, Changsha University of Science and Technology, Changsha 410015, China)

Abstract; Digested resistant starches of mung bean, potato, Castanea henryi and Castanea mollissima
were made, and the changes of intestinal flora and their structure before and after in vitro fermentation
were studied. The results showed that those digested resistant starches had good proliferative effect on
bifidobacterium and lactobacillus, while they had inhibitory impact on Escherichia coli and Clostridium
perfringens, and no obious influence on Enterococcus faecalis, Corynebacterium fusifome and facultative
bacterial. The increasing total acidities of fermentation liquids demonstrated that the digested resistant
starches could be used by intestinal probiotics. In comparison with the digested resistant starches before
fermentation, the digested resistant starches after fermentation had more lower average degree of
polymerization, but had more greater specific surface areas and densities, which might improve their
absorption capacities and play important roles in the other physiological functions. Crystal types of
digested resistant starches after fermentation turned into type A, and their microcrystalline degrees
reduced.

Key words: Resistant starch after digestion In vitro anaerobic ferementation Structural change



