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Optimization of Formula for Pre—Fried Frozen Pan—Fried Meat Dumplings

WANG Luying', ZHANG Min™, YANG Zihan®
(1. School of Food Science and Technology,Jiangnan University, Wuxi 214122 ,China;2. Zhejiang Haitong Food
Group Limited by Share Ltd, Ningbo 315300, China)

Abstract: The quality improvement of pre-fried microwave frozen food was studied in this paper.
Through the selection of flour, modified starch, cellulose, hydrophilic gel and proteins, the addition
of brittle starch, HPMC, soy protein isolate and guar gum were determined for the improvement of
the crispness and the drenching phenomenon after microwave reheating of the products. The product
formula was presented as followed: plain flour 100 g, brittle starch 10 g, HPMC 1 g, soy protein

isolate 2 g, guar gum 1.5 g, oil 2 g, salt 0.5 g and water 50 mL.
Keywords: pan-fried meat dumplings, freezing, heat recovery, quality
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Fig. 1 Effects of flour varieties on moisture and oil
contents of flour wrapper of fried dumplings
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Table 2 Effects of flour varieties on color and brittleness of flour wrapper of fried dumplings

K 797 1 Ay 57.65+1.13" 10.500.54°
e A Ty 52.57+1.23¢ 4.41+0.42¢
= A T A 62.18+1.11° 7.21+0.67"

14.49+0.78* 279.5£12.5¢
19.06+0.31° 303.7+10.5
22.51+0.84° 328.3£10.9°

® 3 FAEE/NES TR RN R E TN B0

Table 3 Effects of flour varieties on sensory evaluation of fried dumplings

AV S T Ay 4.30+0.58" 6.12+0.77° 7.98+0.34" 7.13+0.30" 6.78+0.42° 32.13+1.78"
v T 5.12+0.66" 7.12+0.57° 8.02+7.40" 7.45+0.77 8.56+0.44" 34.46+1.96"
e 9 TH Ao 4.19+0.53" 6.44+0.36" 8.16+6.55° 6.89+1.02 8.23+0.42" 33.29+1.34¢
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Fig. 2 Effects of different types of denatured starches on
moisture and oil contents of flour wrapper of fried
dumplings
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Table 4 Effects of different types of denatured starches on color and brittleness of fried dumplings

it

ZHA 52.57+1.23 4.4120.42" 19.0620.31" 303.7+10.5°
) 55.21x1.37" 11.1920.29° 17.5420.79" 358.0+9.4°
e P G A 59.87+1.87° 2.26 +0.36" 22.49+0.45¢ 429.8+12.6"
HUMETE b 64.63+1.54" 6.62 +0.59° 20.37+0.59° 334.6+14.3"
RS NE R I M E M ST SR BB T M OS2

Table 5 Effects of different types of denatured starches on sensory evaluation of fried dumplings

S H 4 4.73+0.87° 5.50+0.70" 8.17+0.41¢ 8.21+0.60" 7.81+0.46" 34.41+1.79¢
A 8.20+0.88" 8.18+0.77" 9.03+0.57 7.37+0.96* 9.30+0.62" 42.07+1.96
e B 8.07+0.51" 5.07+0.75¢ 6.30+0.76 7.47+0.71° 6.30+0.76" 35.00+1.82
TG VE Hy 7.51+0.56" 8.97+0.61" 8.30+0.50 8.37+0.91" 8.33+0.53" 40.90+1.36"
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Fig. 3 Effects of different types of hydrophilic adhesives
on moisture and oil contents of flour wrapper of
fried dumplings
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Table 6 Effects of different types of hydrophilic adhesives on color and brittleness of fried dumplings

ZHH 52.57+1.23" 4.41 +0.42¢
R 60.82+1.84" 2.56+0.21°
R 53.32+1.59 1.48+0.36"
JBE A e 63.48+1.71" 1.37+1.7"
JUR 51 68.79+1.46° 3.96+0.17"

19.06 +0.31 303.7+10.5¢
22.10+0.54" 366.4+8.4"
31.99+0.62* 378.9+9.5°

29.57+0.58° 350.2+14.1
30.60+0.65 394.7+12.0¢
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Table 7 Effects of different types of hydrophilic adhesives on sensory evaluation of fried dumplings

=HH 4.73+0.87ab 5.50+0.70a 8.17+0.41¢ 8.21+0.60bc 7.81+0.46" 34.41+1.79"
B J R 4.33+0.61¢ 8.13+0.67¢ 7.37+0.91¢ 6.83+0.61¢ 8.97+0.68" 35.63+1.65"
P 5.23+1.10% 7.17+0.75" 7.30+0.60" 7.03+0.70% 8.83+0.71" 35.6+1.81
JE A i 6.30+0.82" 5.8+0.90" 8.43+0.60 8.07+0.75% 8.93+0.42" 37.53+1.47%
TR 5 6.6+0.92° 7.13+0.86" 8.53+0.70 8.50+0.70° 9.07+0.51" 39.83+1.76"
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Fig. 4 Effects of different types of celluloses on moisture

and oil contents of flour wrapper of fried

dumplings
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Table 8 Effects of different types of celluloses on color and brittleness of fried dumplings

ik %
SHH 52.57+1.23 4.41+£0.42 19.06+0.31° 303.7£10.5*
CMC 54.59+1.23% 5.50+0.16" 19.48+0.67" 378.8+9.7"
HPMC 55.54+1.57" 6.66 +0.39° 18.21+0.59* 420.7+13.5°

K9 ARMFHEEMENRWEEEITNHZ M

Table 9 Effects of different types of celluloses on sensory evaluation of fried dumplings

LR BFhE 2 5 4
25 4 4.73+0.87" 5.50+0.70" 8.17+0.41¢ 8.21+0.60" 7.81+0.46" 34.41+1.79
CMC 7.03+0.67" 7.40+0.92 8.90+0.63“ 7.43+0.56" 9.02+0.56" 39.73+1.16"
HPMC 7.53+0.70° 8.90+0.47" 9.13+0.32¢ 6.90+0.36* 9.10+0.46" 41.50+1.44"
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Fig. 5 Effects of different proteins on moisture and oil

contents of flour wrapper of fried dumplings
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Table 10 Effects of different proteins on color and brittleness of fried dumplings

AR YA e 2

25 4 52.57+1.23¢ 4.41+0.42 19.06+0.31 303.7+10.5"
AR 4 & 65.47+1.31° 3.48+0.40" 18.71+0.89" 333.3+9.7"
HIE# 52.19+0.85" 3.78+0.32" 22.04+0.39" 346.0.9+6.7"
KRES B EN 68.62+1.64" 2.38+0.62" 28.61+0.40° 380.6+12.0°
) 63.29+0.98" 2.04+0.59¢ 19.11+0.65" 418.7£13.3¢
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Table 11 Effects of different proteins on sensory evaluation of fried dumplings

= A 4.73+0.87* 5.50+0.70* 8.17+0.41¢ 8.21+0.60" 7.81+0.46ab 34.41+1.79

BRI 4.18+0.54" 7.48+0.76" 9.13+0.88* 6.34+1.19* 6.98+0.87" 35.68+1.89
HIFH 5.43+0.46" 7.98+0.55" 8.79+0.54 6.63+0.57" 7.12+0.65 36.50+1.56"
REZ5EHEE 6.50+0.76" 9.03+0.61" 9.23+0.39" 6.50+0.77* 8.23+0.34" 40.98+1.17"
4 WA 6.48+0.98" 7.12+0.24" 9.02+0.60" 6.43+0.49* 8.02+0.33" 35.02+1.23¢
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Table 12 Test factors and levels

etk vERy Alg HPMC Blg

2 10 1.0 2 1.0

3 12 1.5 3 1.5

F13 EXHBER
Table 13 Orthogonal test results

] I I - I R T
1 1 1 1 1

38.25 378.4
2 1 2 2 2 42.01 400.2
3 1 3 3 3 3943 387.3
4 2 1 2 3 45.59 452.6
5 2 2 3 1 44.46 443.4
6 2 3 1 2 43.39 4332
7 3 1 3 2 40.23 409.4
8 3 2 1 3 42.48 418.9
9 3 3 2 1 41.22 400.2
ky 39.897/388.633 41.357/413.467 41.373/410.167 41.310/407.333
ky 44.480/443.067 42.983/420.833 42.940/417.667 41.877/414.267
ks 41.310/409.500 41.347/406.900 41.373/413.367 42.500/419.600

&= 2.783/24.434 2.336/21.433 1.567/7.500 1.190/12.267
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