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Tab.1 Effect of different modified starches on gelatinization properties of rice dumpling flour
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w(MS1) =10% 1 894.50 £23. 50" 297.00 = 1. 00" 0.16 £0.00" 71.43 £0. 42
w(MS2) =10% 1 861. 00 =25. 00" 268. 50 + 14. 50" 0.14 £0.01"™ 71.00 +0. 00
w(MS3) =10% 1780. 00 = 1. 00* 299. 50 +0. 50" 0.17 £0. 00° 70. 63 +0. 42"
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Fig. 1  Effect of adding different modified starch on

hardness of fresh boiled rice dumplings
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Tab.2  Effect of hydroxypropyl distarch phosphate on gelatinization properties of rice dumpling flour

w(MS2)/ % WEAH B/ (mPa-s) 614 At/ (mPa-s) AR A B/ % BIfLIRE/ C
0 1 839. 50 +37. 50° 226. 50 = 16. 50° 0.12 £0.01° 71.80 £0. 00*
2 1 828. 00 +12. 00* 250. 00 +1. 00* 0. 14 0. 00 71.48 +0. 43°
4 1873.50 £7. 50° 287.50 +32.50™ 0.15 0. 02" 71.03 0. 02°
6 1 875. 00 +28. 00° 276. 50 0. 50 0. 15 £0. 00 71.48 £0. 43°
8 1.889. 00 +10. 00° 300. 00 +5. 00" 0.16 £0. 00" 71.80 £0. 05°
10 1930. 50 +12. 50° 291.50 +6. 50" 0. 15 +0. 00" 71.03 0. 02°
12 1 932. 00 +58. 00° 323.00 +14. 00° 0.17 £0. 00° 71.38 +0. 47°
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Fig.2 Effect of hydroxypropyl distarch phosphate on

hardness of fresh boiled rice dumplings

2.2.2 BAKXEHOTW

XP TR IAN ] J5T 42t 4 002 P B0 93 04037 18 493 FF)
A BT T AR LR 3, MR 3 ATLAE R, Bsn
FRNFETERD T, 17 (BRSSP W (1 200 it o P8
WAV, A8 TG FEE i 5 1 P M8 3 R AT, X [ A=
JE RS IR A B INAIHE K FE N HEVE Ry 2 L A ikt
AP SR AR TE R S [n A 5 Y

2 D9 A U o %o 3 [ il A P s e €] 3

JE7n RN BETE B Vs I — 2 iR 4R T R
TR RS (AR FRE (T B 225, Hig s
JIE Bt Y2 DN LA PR SE A (38 2T RRAI . i AR N LY
INIINERTE 2% ~ 10% I, X 17 [0l 5 #0338 i sl SR
2% ARSI
2.3 IMESEMYS % B E A 820

R URE R AEVR VR 0 ORI A R 2ok A b AR
PRI 22 A 552 ol L O JB S A, 910 a0 O T AT A 4 R
R A K 2 RS 1 K A e . R T T A
PR 7K J3 3% AR 4 5 T T B UK 2 %o T
97 O 245 235 A s B B A B R S 0T AT ) 3 AR 2
FRER A T A4k R VR G 1917 [0 1 B S el 28
Wz I Rl R e MR PR e A
Y 0 252 V5 VR RN R o BRI (R RE T ) — S
JEE,

W84 S S TN R e A P E A 1 7 (B 92 AN [) s
[, X S R A7 0 5, TR o A e i oy o R R v [
i A s 25 R 25 R ULE 4, B 4 0l A Rf
Vo VRIS (B3 T, 28 28 05 1 [ R 346 K, B3 ) i 2
RN I NNE DINTITE: NP 0 W N 207 N i
B[R] 18 ¥4 7 AL 3L 30 2% i i 2 T, VS N R TN R 0
KW R R (MS2 ) IR TN JE 3 B 1) 1 5 Al 3 2 K F
SlORE A BT I Y JH rh i IR T U o T M e, K
RAAr,



$38 4% 4

TR ARTETEA X7 1B it 5 1R A2 ) 115

K3 RNEETER X B A BT A R )

Tab.3  Effect of hydroxypropyl starch on gelatinization properties of rice dumpling

w(MS4) /% WE{E 52/ (mPa-s) 614 {t/ (mPa-s) AR [0 A= B/ % WL/ °C
0 1 839. 50 +37. 50* 226. 50 = 16. 50° 0.12 £0.01° 71. 80 £0. 00*
2 1 858.50 £3.50" 253.50 +6. 50 0. 14 0. 00 71.03 0. 07"
4 1 840. 00 + 14. 00* 279.50 +12.50™ 0.15 +0.01" 71.03 +0. 02"
6 1 831. 50 +4. 50 264.50 £3.50™ 0. 14 +0. 00" 71.40 +0. 40%
8 1779. 00 +3. 00 287.00 +7. 00" 0.16 0. 00 70. 58 +0. 38
10 1796. 50 +3. 50*¢ 294.50 +11. 50° 0.16 +0.01 70.20 £0. 05¢
12 1750. 50 + 14. 50¢ 294. 00 0. 00° 0.17 +0. 00 70. 10 0. 00
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115+
ab
% ab
1.10 - b
z
=
= a ab b
il § § §
L0025 2 4 8 10 12
w(RRILTER /%

AFAFRFREFBE (P <0.05),
P13 RN Ry R 7 (5 i L 32 ) R )
Fig.3 Effect of hydroxypropyl starch on hardness of
fresh boiled rice dumplings
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Fig.4 Effect of different modified starch on hardness

of frozen rice dumplings
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Tab.4 Effect of different ratio of modified starch on gelatinization properties of rice dumpling flour
[59;] VK ZEE/ (mPa-s) 614/ (mPa-s) AR R4 BE /9% IR/ °C
w( AR ) =100% 1 839. 50 £37. 50% 226.50 +16. 50* 0.12 +0.01° 71.80 +0. 00*
m(MS4): m(CHEKH) =10:90 1796. 50 3. 50° 294.50 +11. 50" 0.16 £0.01" 70.20 =0. 05"
m(MS2): m(MS4): mOHEKHS) =2:8:90 1.817. 00 +20. 00° 297.50 +25. 50 0.16 +0. 02" 70. 98 +0. 02°
m(MS2): m(MS4): m(KEAH}) =4:6:90 1 858. 50 +25. 50 288.50 +6. 50" 0.16 +0.01" 71.00 +0. 00°
m(MS2): m(MS4): m(KEKH}) =6:4:90 1894. 50 +23. 50 308. 00 +15. 00" 0.16 +0.01" 70.58 0. 42"
m(MS2): m(MS4): m($HAH}) =8:2:90 1 984. 00 +55. 00° 302. 00 +6. 00" 0.15+0.01% 70. 98 +0. 02°
m(MS2): m(KEAKH) =10:90 1930. 50 = 12. 50" 291.50 +6. 50" 0.15 £0.00™ 71.03 £0. 02°
[R5 AR EARAS ) B3R 25 7 3 (P < 0. 05) .
2,00
d 3 &
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N T LB 5 K R 6 4 0 L 20 VR U O OF
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EES TG, 85 o T DE R I R P T R L T S e i

C1 JH R (w CFERHY) =100% ), H1 R HERZ R (m(MS2) :
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100% ) ,H2 3R UR R (m (MS2) : m(MS4) : m (KB ) =8:2:
90) ; R FHFREFBE (P <0.05),
5 S ICAR PEDEA X G RV V17 (58 5 i R F) 2 )
Fig.5 Effect of compound modified starch on hardness

of fresh and frozen rice dumplings
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Fig.6  Effect of compound modified starch on boiling time

v 2" H2"

of fresh and frozen rice dumplings
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Effect of Modified Starch on Boiling Resistance of Rice Dumpling

MAO Huijia', LIU Yue', YAN Shu', LEI Ningyu', ZHANG Jiagi’, ZHOU Xingwu’,
LI Hongyan"'*, WANG Jing'
(1. China-Canada Joint Lab of Food Nuirition and Health ( Beijing) , Beijing Technology and
Business University , Beijing 100048 , China; 2. Starpro Starch Co Ltd, Hangzhou 310018, China;
3. Henan Huangguo Grain Co Lid, Xinyang 465150, China)

Abstract: In order to solve the problem of poor cooking resistance of quick-frozen rice dumpling,
different types of cassava-based modified starch were blended with glutinous rice flour, and fresh rice
dumpling and quick-frozen rice dumpling were taken as research objects to explore the effect of modified
starch on the cooking resistance of rice dumplings. Four kinds of cassava modified starch were added to
glutinous rice flour. The influence of modified starch on the gelatinization properties and boiling
resistance of rice dumpling were compared to determine the type and addition amounts of modified starch
by measuring the viscosity of rice dumpling powder and the hardness of rice dumpling. The results showed
that the phosphate ester starch could improve the boiling resistance of the rice dumpling, and the
hydroxypropyl distarch phosphate (3.3% hydroxypropyl content, medium degree of crosslinking) had
more significant effect, while the hydroxypropyl starch (3. 0% hydroxypropyl content) had better anti-
retrogradation effect. When the two modified starches were added in combination, the round cooking
resistance of rice dumplings can be improved, and at the same time, the anti-rejuvenation effect could be
achieved. In the best formula, the mass ratio of hydroxypropyl distarch phosphate (3.3% hydroxypropyl
content, medium degree of crosslinking ), hydroxypropyl starch (3.0% hydroxypropyl content ),
glutinous rice flour was 8:2:90. Under these conditions, the resistance of rice dumplings was obviously
improved. This conclusion not only provided a certain theoretical reference for the production and
processing of quick-frozen rice dumpling, but also provided a basis for the application of modified starch

in quick-frozen foods.

Keywords: modified starch; quick-frozen rice dumpling; gelatinization characteristics; hardness; boiling

resistance
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