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Abstract: In order to improve the edible quality of crispy meat, this study investigated the effects of different
temperature and time during frying on the moisture content, rate of mass loss, thiobarbituric acid (TBARS) value, color,
texture, and sensory evaluation scores of crispy meat using chicken breasts as raw material, and evaluated the correlation
between the frying conditions and the quality of crispy meat. The Box-Behnken response surface method was used to
optimize the temperature and time during frying of the crispy meat. The response factors were different temperature and
time for primary and secondary frying processes, and the response value was sensory evaluation scores. The results indicated
that frying temperature and time showed strong correlation with rate of mass loss, TBARS value, a* value, hardness and
chewiness. The optimal frying process conditions of crispy meat were: primary frying temperature was 149 °C , primary frying
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time was 40 s, secondary frying temperature was 178 C , and secondary frying time was 107 s. The sensory evaluation

score of crispy meat produced by this process was 95.50, with an error of 0.54% compared with the predicted value, which

demonstrated that the response surface regression model was reliable. Comparing the sale of the three products, the crispy

meat had unique flavor and crispy texture; the rate of mass loss was 59.37% for crispy meat at the condition of edible quality

and the hardness was 26.29 N, which was at a moderate level. The TBARS value was 0.41 mg MDA/kg, which was reduced

by 6.15%, 3.29% and 2.60% compared with that of the other varieties. The results indicated that crispy meat under optimal

frying condition improved palatability and safety. This study provided some theoretical basis for the processing of crispy meat

products in industrialized production.
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Table 2 Sensory evaluation criteria of crispy meat
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Table 3 Effect of different frying conditions on the color of crispy meat
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140 66.11£1.18" 438+0.33% 33.10+1.27°
150 30 170 100 65.18+1.15°  573+032° 36.52%1.06™
160 6128 £1.32° 833+1.09° 36.66%1.33"
170 5536+1.63° 11.07+1.52° 37.25%0.70"

20 67.44+ 137" 3.79+0.86° 33.68+135

30 6518 £1.15°  5.73+032° 36.52 £ 1.06"

150 40 170 100 61.18+1.53° 6.74+1.04° 34.05+1.89
50 60.01 +1.33° 9.55+0.82° 36.72+0.57°
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160 7235+223"  3.92+0.53° 3532%1.90°
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190 53.50+£1.73° 10.01£1.35" 38.63+137°

200 4832 £1.64° 14.48+1.50° 36.97%0.99™

90 69.43£1.18" 3.14+0.64° 36.59%1.33"

100 65.18 £1.15°  5.73+£0.32° 36.52%1.06™

150 30 170 110 63.11£1.33°  647+0.84° 35.79%1.64°
120 59.59+£2.09° 7.82+1.32° 38.58%1.80"

130 5027+2.13% 1042076 39.23+1.67°
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Table 4 Effect of different frying conditions on the texture of crispy meat
:%)hf;’jé/ﬁ ’-ﬂgﬁgj/:? ;;'a}j?;jé? ;nﬁkla‘lcb/sﬁE A2 E /N 51 /mm JE 5 /N wEL 7 /m] MR

130 1135+ 1.16°  4.78+027°  6.00+1.09° 28.84+637"  0.53+0.05
140 13.95+0.92°  4.92+040°  8.04*0.67°  39.55+4.70° 0.58*0.02"
150 30 170 100 15.67+2.04°  5.18+0.29™  927+159"  47.78+7.25"  0.59£0.05"
160 18.02+1.42°  549+037°  11.08+0.81° 60.63+0.89"°  0.62+0.04°
170 20.02+1.26°  528+0.13°  12.00+0.58"  63.26+2.74°  0.60 +0.02"
20 11.88+1.36°  4.84+021°  6.62%0.76"  32.11+4.67°  0.56+0.04°
30 1567 +2.04°  518+029"  927+159°  47.78+725°  0.59£0.05°
150 40 170 100 18.51£1.24°  531£0.17°  11.74+1.00° 62.36*521°  0.63%0.02°
50 20.76 £2.28"  541+028°  13.56+1.85"  72.99+7.15"  0.65%0.02°
60 23.69+227° 5.61+023" 1659+ 1.81° 92.77+7.90°  0.70 £0.03"
160 1027 +1.97°  4.68+0.42"  502+094° 23.64+588  0.49+0.03
170 15.67£2.04°  518%0.29°  927+1.59° 4778725  0.59%0.05"
150 30 180 100 2296+ 1.67°  581+026° 1270+ 131° 73.85+9.38°  0.55+0.02°
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(r 43 % N 0.60. 0.57. —0.66. 0.63. 0.64. 0.60,
P<0.01); ZUCGMAEREI 5K B, B, K
RV R L g 1 5 S 0 S A O M (r 43 il R 0,65
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Fig.5 Effect of different frying conditions on the sensory evaluation scores of crispy meat
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Fig.6 Heat map of Pearson correlation analysis between
frying conditions and quality indicators of crispy meat
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Table 5 Design and results of response surface experiment

F5 A B C D BB/ 5
1 140 30 180 110 88.10
2 160 30 180 110 90.80
3 140 50 180 110 93.10
4 160 50 180 110 85.90
5 150 40 170 100 86.70
6 150 40 190 100 89.60
7 150 40 170 120 90.90
8 150 40 190 120 82.40
9 140 40 180 100 93.40
10 160 40 180 100 91.80
11 140 40 180 120 88.70
12 160 40 180 120 86.50
13 150 30 170 110 92.90
14 150 50 170 110 92.40
15 150 30 190 110 87.30
16 150 50 190 110 85.00
17 140 40 170 110 88.50
18 160 40 170 110 90.20
19 140 40 190 110 83.80
20 160 40 190 110 81.60
21 150 30 180 100 94.30
22 150 50 180 100 93.60
23 150 30 180 120 89.00
24 150 50 180 120 87.50
25 150 40 180 110 96.10
26 150 40 180 110 95.80
27 150 40 180 110 96.40
28 150 40 180 110 95.10
29 150 40 180 110 93.80
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Table 6 Variance analysis of regression equations of response

surface experiment

kR R A gEE ¥ FA PE REM
AR 44191 14 3157 1235 <0.0001  **
A 6.45 1 645 253 0.1344 —
B 2.00 1 200 078 03912 —

C 84.80 1 84.80 33.18 <0.0001  **

D 49.61 1 49.61 19.41 0.000 6 o
AB 24.50 1 2450  9.59  0.0079 wx
AC 3.80 1 3.80 149 02427 -
AD 0.09 1 0.09 0.04 08538 —
BC 0.81 1 0.81 032 0.5824 —
BD 0.16 1 0.16 0.06 0.8061 -
CD 32.49 1 3249 1271  0.003 1 o

A? 95.48 1 9548 37.36 <0.0001 w3
B2 17.64 1 17.64 6.90 0.0199 *
C? 177.03 1 177.03 69.27 <0.000 1 H*
D? 35.42 1 3542 13.86 0.0023 Hk
RE 3578 14 2.56
KR 31.49 10 3.15 2.93
iR £ 429 4 1.07
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Fig.7 Effect of interaction of factors on sensory evaluation

scores of crispy meat
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Fig.8 Comparison of sensory evaluation scores of different crispy meat products
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Table 7 Comparison of quality indicators of different crispy meat products

EEEo VRN ER T W 2 TE T3
REREE % 22.41+0.15° 25.32£0.34° 23.71+0.15° 21.10 +0.13¢
KeE /% 59.37+0.27° 62.98 +0.65° 60.87 0.56° 59.90 £0.31°

TBARS 18 /(mg MDA/kg) 0.41+0.01° 0.44+0.01° 0.43 £0.00° 0.42 £0.01%

L* 61.67 1.46° 60.85+1.21° 58.33+0.97° 55.68 +0.85°

a* 8.35+0.68" 8.64 +0.99" 8.79 0.49" 6.00 = 0.78"

b* 3635+ 1.45° 38.97 +0.85° 36.92 +1.28° 40.50 = 0.69°

RJE/N 26.29 *0.80" 2851+ 127 2575+ 1.36 22.96 * 1.67°
%4 /mm 5.71+0.22° 544 +0.42% 498 +0.42° 5.40 = 0.40®
JEHEHE /N 14.51 +0.58" 13.92 £0.87° 15.26 £ 1.10° 12.29 +0.65°
R /m] 82.78 +2.68" 7541 +1.71° 75.60 +3.52° 66.25 +2.60°

MR 0.55+0.01° 0.49+0.01° 0.59 % 0.02" 0.54 +0.01°

E: AR NEFEAFTERFZE (P<0.05).
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