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Enzymatic Purification of Polygonum Multiflorum Thunb. Resistant Starch and Its Effect on
Escherichia coli Proliferation
LI Jia—xuan', XIE Dan', WANG Hai-yan', RUAN Jing—hua®", TANG Dong—xin?, FAN Dong-sheng?,
XIN Jia—min?, ZHA Xin?

(1.College of Pharmacy, Guizhou University of Traditional Chinese Medicine , Guiyang 550025 , Guizhou , China;
2.The First Affiliated Hospital of Guizhou University of Traditional Chinese Medicine , Guiyang 550001,
Guizhou, China)

Abstract: The study evaluated the resistant starch (RS) content from Polygonum multiflorum Thunb. and inves—
tigated the content of starch milk, enzyme dosage,and time of enzymatic hydrolysis to optimize its purification
process and determine its effect on the proliferation of Escherichia coli. Based on single factor experiments, the
Box—Behnken response surface method was used to optimize the RS purification process. The purified RS was
determined with the iodine binding curve and average polymerization degree (DP). The effects of RS purification
on the proliferation of E. coli were compared by in vitro fermentation. The optimal purification conditions were as
follows:starch milk concentration of 16% ,enzyme dosage of 22 U/g,and enzymatic hydrolysis time of 42 min.
The content of purified RS was (43.23+0.26 )%. The iodine binding ability and DP of the purified RS was signifi—
cantly improved. Compared with glucose medium, the purified RS medium could significantly reduce the prolif-

eration of E. coli.
Key words: Polygonum multiflorum Thunb.;resistant starch;purification;scanning electron microscopy; Es—

cherichia coli
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Table 1 Factors and levels of response surface optimization

AV ROk B RRRINE(Us) C Rl min
-1 10 15 30
0 15 20 40
1 20 25 50

1.3.5  WEG ML SO R G B E

Z: B SCHR[ 13100 77 30 2, FREORE & 20 mg, TG
IK LEEETE , T HC 1 mL 2 mol/L. KOH V& FE M . P77
W pH B P, B F7KES 50 mL. ML 10 mL
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Fig.1 Effects of single factors on RS content
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Table 2 Response surface test scheme and results

WS A FHILRE  BESEIEE  C BRI RS E/%

1 -1 -1 0 17.93
2 1 -1 0 26.17
3 -1 1 0 29.65
4 1 1 0 33.86
5 -1 0 -1 17.57
6 1 0 -1 21.73
7 -1 0 1 21.96
8 1 0 1 31.66
9 0 -1 -1 22.15
10 0 1 -1 22.71
11 0 -1 1 23.80
12 0 1 1 33.86
13 0 0 0 43.10
14 0 0 0 41.66
15 0 0 0 43.89
16 0 0 0 41.21
17 0 0 0 40.80

FH % 2 AT AS4BL 5 R YV =42.13+3.294 +3.75B+
3.39C-1.014 B+1.394 C+2.37BC-8.814-6.41B~10.09C2,
222 JiESHTER

Wi 1 TR X0 7 26 53 BT UL 36 3.

£3 MEERRGES

Table 3 Response surface test variance analysis

KR CFAM AME By FE P RENE

TR 1 358.7 9 15097 6191 <0.0001 =

A VEMFLIKE  86.53 1 86.53 3548 00006  **
B WA INE 112.73 1 11273 4623 0.0003  =*
C TfEm Rl 91.94 1 91.94 377 00005  ®*

AB 4.06 1 406 167 02379
AC 7.67 1 767 315 01194
BC 22.56 1 2256 925 00188
A? 327.16 1 32716 13416 <0.0001 =
B 173.26 1 17326 71.05 <0.0001 =
I 42843 1 42843 17569 <0.0001 =
5k 17.07 7 244
AL 10.2 3 3.4 198  0.259 6
a2 6.87 4 1.72

A 137577 16
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Fig2 Contour diagram and response surface diagram of interaction

between starch milk concentration and enzyme dosage level
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Fig.3 Contour diagram and response surface diagram of
interaction between starch milk concentration and enzymatic
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between enzymatic hydrolysis time and enzyme dosage level
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Table 4 Average degree of polymerization of different samples

AN RS F ik
17.93% 21.73% 26.17% 33.86% 43.89%

(UEERER N
WK RS

TFHERARE 12558 91,72 87.35  80.06
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69.42  62.38 47.03
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Fig.6 Scanning electron microscopy of samples
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Fig.7 Effect of RS concentration on the proliferation of

Escherichia coli in culture medium
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Fig.8 Effects of different carbon sources on the proliferation of

Escherichia coli
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