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Effects of Amomum villosum polysaccharide on physicochemical
and in vitro digestibility properties of wheat starch
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Abstract; [ Objective] This study aimed to explore the mechanism
of action between Amomum villosum polysaccharide (AVP) and

wheat starch and reveal the dose-effect relationship of AVP on
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the quality of wheat starch. [ Methods] an AVP-wheat starch
compound system with different concentrations of AVP was
prepared. The effects of different concentrations of AVP on the
rheological properties.,

gelatinization characteristics,

thermodynamic properties, crystal structure and digestion
characteristics of wheat starch were studied. [ Results] The AVP
could increase the viscosity and gelatinization temperature of the
wheat starch compound system, reduce the leaching of amylose
during gelatinization and the damage degree of the crystalline
and delay the

region during wheat starch gelatinization,

gelatinization process. When the concentration of AVP was
1.00%, the disintegration value of the compound system was
299 mPa * s, the retrogradation value was 532 mPa * s, and the
gelatinization enthalpy was 666.29 J/g. indicating that the anti-
aging effect and the stability were the best. Fourier infrared
spectrum analysis showed that there was a hydrogen bond
interaction between AVP and wheat, and the bond was the
strongest when the mass concentration of AVP was 1.00%. The
results of in vitro simulated digestion showed that AVP could
inhibit the digestion of wheat starch. [ Conclusion] Adding AVP
can effectively improve the thermal stability of wheat starch and
reduce the digestibility of wheat starch.

wheat starch;

Keywords: Amomum willosum polysaccharide;

physicochemical properties; digestion properties
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Table 1 Effects of AVP addition on amylose leaching

in wheat starch

AVP it/ % HHEE R IR /%
0 14.6040.83%
0.50 12.64+0.13"
0.75 12.39+0.02°
1.00 9.62+0.19¢
1.25 10.532420.27¢

T OFRARE RS R B E(P<0.05),

2.2 WWECESHE—INEZEMESENTI

M 2 [, B AVP TR0 8, &2 A R
HAFM 1121 %N E 40.83% . B AVP 5 WS (&
BREREERN, SR ZME R DA EES AT L
WA A0 52 4 S 10 5 i 4[] T

x2 WCSHEFMENVLCESE—NEEH
EAEWMEMm

Table 2 The compound rate of the complex system

with different AVP concentrations

AVP it/ % HEEE/%
0.50 11.21+2.28"
0.75 13.5741.96"
1.00 40.8344.14
1.25 39.33+£8.02%

T OFRAFE RN 2 B E(P<0.05),
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Figure I RVA curves of AVP wheat starch
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Table 3 Gelatinization characteristics of the AVP wheat starch remixing system

N W {7 1/ HEFE R/ G/ AR/ Mg/
AVP R InsE/ %

(mPa * s) (mPa * s) (mPa * s) (mPa * s) (mPa * s)

0 4 052+52.65° 3 12345.85 929410.02° 5 1354+8.50" 2 01248.74*

0.50 2195+7.51" 1 706+10.02° 489410.53" 2 497+6.51° 79148.50"

0.75 1 650+£9.50¢ 1200+£8.72¢ 45047.00° 1936+21.52¢ 736412.00°¢

1.00 1210410.004 911+6.51¢ 299+6.034 1 443+7.00¢ 532+10.01¢

1.25 918+8.62¢ 704+8.54¢ 2144+5.53¢ 1205+7.21¢ 50146.55¢

t o PRI FROR 22 5 2 (P<<0.05)
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1.25 % i, 52 T AR 22 8 1k 1 2 B ¥R B L 2% 1k IR R0 VR
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1640 cm™ ' AR B BORE B, B R AR AL BB i ikl
O—H WM& H#Rs™, WA SR OH 4541
HAEKIZESHBEMLBE R AVP i—OH " i 5/h
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Table 4 Thermodynamic parameters of the complex system with different AVP concentrations

AVP Bt/ % IR /C U {388 )8 /°C kiR E/C AH/(J g™ D)
0 57.2040.30¢ 62.80£0.18¢ 70.5040.504 8.494+0.304
0.50 62.89+0.16° 67.4740.504 76.654-0.69¢ 10.68+0.05¢
0.75 61.2340.06¢ 74.0340.51¢ 79.304-0.26" 11.2640.20°
1.00 62.04+0.40" 76.10£0.38¢% 81.06£0.50° 12.0940.09*
1.25 59.2040.304 75.5440.60° 80.4340.08% 12.1040.10%

T FHEARFEFRRZEREEH(P<0.05),
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Figure 2 Infrared spectra of the complex systems with

different AVP concentrations

T TE B SR T 402, AR A TR U b R % T, 5 B0 Ak AR
JEREAR . Iy, B T AVP 5 80 A AR R T &
BEVERS Z T AR AR AVP 3 TR I R
BT B A, DA T AIE 2 T /N 27 BE R Y JE WA, XS
Kong %P0 (R 4546 — 5,
2.6 X-HTE&LTHI

SCRRC27 1438 L JER 19 XRD BIEH A %1 B # . C #
VI 4 gl 2T, A B YE M 7E 15°,17°,18°, 23° B i
A ARAT T B RIYE M FE 5.5°,17°,22°, 24° [ A SR A
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Figure 3 X-diffraction curves of AVP wheat starch
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Table 5 Effects of AVP on the digestive characteristics
of wheat starch %

AVP B RDS SDS RS

0 83.1540.32* 11.344+0.31¢ 5.5140.14¢

0.50 75.6340.14° 14.36+0.12¢  10.01+0.27¢

0.75 68.57+0.04°¢ 15.204+0.04¢ 16.234+0.38¢

1.00 58.34+0.25¢ 25.53+£0.51% 18.134+0.41%

1.25 59.4240.144 24.3140.22>  17.2740.54°

VI ik G B B 9 A PR R ) RDS A ik 5 B AR (P <
0.05) 2 18 35 AL Y B A1 B0 ML VE A A 0 W TH s (P <
0.05) BB AVP {9 % I T LLFE AR WS 9 38 1L 3, 45 B) T
MRS & LT . W0 AVP 5 /N3 B 8 0 A 1
LA BEA LT R - AVP 76 WS 55T Bl JE A4 30 . i
FLREAE WS, BLIE T VR 5 VB0 R AVP Tl R 5
2 10 0 W B 72 2 T 4 3 4 M o) B2 0 AT £ WS
O LR B AVP 15 WS 22 il 9 F 2 AE PR T 1k
B AR S PEZ SR T WS K
BB R RO 5 Goff 200 [ B e sh B — 5.
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VR TRV B3 A AL A I L A L 2 4 4
PR SN I A 26 0 B . 25 S WD VR D (- & AR
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T4 460 /8 22 Y 1 400 e B9 T O T O R A0 0 4 2
Hg. PRAMBEILIN ALk 00 2 L VRIS 1 2 R L A AL 3
W RIB MV o BT L KB T — OB .
S A 20 00 0 A 0B 8/ SV 1 TR L A
ANEEFER IR AL 2, BT M B W b,
o5 /N VR 5 4 Tl 3K B T R A B0 5
o TT R I R L B — BT
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