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Optimization of fried processing of pot-wrapped meat by response
surface method
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ABSTRACT: Objective To optimize the fried processing of pot-wrapped meat. Methods Taking texture, color
difference, physical and chemical, and sensory as evaluation indicators, the effects of starch type, initial frying
temperature, initial frying time, refrying temperature and refrving time on the quality of pot-wrapped meat were
studied by single-factor experimental method, and the optimal process parameters of pot-wrapped meat were
optimized by response surface methodology. Results  The order of the influence factors on the pot-wrapped meat
quality was refrying temperature>initial frying time>initial frying temperature>refrying time, the interaction between
initial frying temperature and refrving temperature, initial frying temperature and refrying time, and initial frying
time and refrying temperature had significant effects on sensory scores of pot-wrapped meat. The optimal process
conditions were potato starch, initial frying temperature 175 °C, initial frying time 100 s, refrying temperature
210 °C, and refrying time 50 s, under these conditions, the pot-wrapped meat had uniform golden color, rich aroma,
and had good crispness protection and sensory quality, and the sensory score was 98.40 points. Conclusion The
optimized process is feasible, and provides a theoretical basis for the industrial processing of pot-wrapped meat.
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Table 1 Test factor level table
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Table 2 Sensory evaluation criteria
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Table 3 Effects of different starches on the quality of pot-wrapped meat

ek A i AR Y i HAE%
FoAdE E 83.80+2.14" 30.46=2 88" 54.16+0.36° 2.98=0.02" 19.2620.46°
R W 89.00+2.21* 2401+2.017 53.05+1,04" 3454022 22 09+1 67
A e 81.20+4,98" 26.19+1.63% 50,7140.34° 2.98+0,07" 21.6742.3°
F T1.70+4.71F 34.68+3.28" 52.62+0.38" 2.87+0.06 20.58+2,09°
%5 (AR 67.30+3.46" 70.81+3.5 36.31+1,33¢ 2.5740.10° 16.2120.62°

i a~d, HFFEFRE LR HFELSS(P005); f7iEA R &R LT B ENERP<0.0%, FH.
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Table 4 Effects of different starches on color difference of
pot-wrapped meat

T E L a' {8 LRI
EAHE 56,54-40.84 4.18+0.10" 17.2940.34°
L BT b 52.830.66" 3.160.15° 10.46+0.39"
A 4731+0.58°  2.45+0.22° 10.600.52"
) 52.13+0.74°  3.034002¢  10.79+0.57"
SRR 409620347 58940355 8.07+0.21°
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FE(P<0.05), 165 Y5 175 “CHERE 0L IR 0 & K 22 0 5 0 T 185
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Table 5 Effects of initial frying temperature on the quality of pot-wrapped meat

ek A YER M FE /N K A% g liz i B
163 82.10+3,28° 26.80+6,29" 57.38+1.02° 3814058 19.86:40.45"
175 87.3042.75% 21.61£5.02" 56.5240.71" 3.03:+0.06" 18.74+0.48"
185 88,9043 81" 2316107 51.74+0.92" 3.09+0.17" 17.00:£0.79¢
195 86.00:+£3.12* 23.59+1.08" 47.2240.83° 2.51+0.14" 18.110,22"
#o MEEEMREHRETR
Table 6 Effects of initial frying temperature on color difference of pot-wrapped meat
LEEEIE L'fii a'fil b'fif
165 61.05+0.04" 4.44+0.03" 18.8240.27
175 48.03:+0,49™ 4.44+0.01" 11.49:20.04°
185 45.15+0.13° 4.94+0.04 111820, 10°
195 55.00+0.09*" 3.29+0.13° 15.75+0.29"
7 A EHLER SRR A & R
Table 7 Effects of initial frying time on the quality of pot-wrapped meat
H I s BRE VAR (RS AT % A5 % E %
90 B2.0:+3.20° 26.80+6.29 57.45=1.16" 3.59+0.27 18.63+0.48*
100 89.60+£3.74° 21.61+5.02° 54.44£0,48" 3.70£0.02% 17.29+0.52"
110 88.30=3.09* 2316107 52.14=0.43° 3.1940 22" 17.14+0.27"
120 84.60+1 22° 23,50+1.08° 47 4240.66" 2.7740.11¢ 18.69+0.38"

F 8 T [EHIEER e R R R E R
Table 8  Effects of initial frying time on color difference of
pot-wrapped meat

HLERS )/ L'l a'fi bE
90 42 95:0,12° 3.4440.03° 9.90+0.05"
100 53.7520.59" 1.55+0.3" 13.50=0.16°
110 46.80+0,55" 4.28+0,25" 11,39:40.45"
120 37.6440.40° 49240208 11.76£0.40"
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AN, EAEREEAE 205 cCnf DU RNERE ek, EARRL R A6
PEL K rngigm AT, TR, AR S e iR
PR, SEEREEAL 195 °CRE, BIER EEEE, 215 °C
WF, G0 P S B SRR R I E e 2 Ak e g S T
F(P<0.05), MR IR, e OHE PR | R
FETREG S, TR PR 5 b, REREAERE 195,
205, 215 “CHtf 7 i i B
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RERRL, BB, BOEAEEE 15, 25, 35 s B AR
ToAS 35 (P=0.05), K o (o) 2 25 AE 4, i s 0 2 1 0

BT E R (P<0.05), B0 R H0R 35 s #FE
T O TR T . B L PR A O G ) W g B PR R B R A,
B2 T e, RS AR T, HEtEEEZ3
HF Bk o B R Sh S BR 5T At DU R0 P S T R R
P EA R R R, TR B e P R R B
U SE 6l b, PR B R R T R, £R b, kR
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#9 EHEEMREAREER

Table 9  Effects of re-frying temperature on the quality of pot-wrapped meat

HIHERL T R PR A HiEFEMN A A% Hig 7% %
185 80.30+2.7° 19.99=1.70° 58.21£0.3* 3.4020.05" 20.45+0.52°
195 §6.90+2.88" 18.55+2.70° 54.10£0.11" 3.5040.16" 17.97+£0.85"
205 90.20:+3.04° 16982 49 52.69+0.68° 3.11:40.09" 18.24+0.31°
215 84.30+3.02° 19.752.11° 48.00=0.11" 3.05+0.04" 17.34+0.23"
#10 EHRIEEMHEARFEM
Table 10 Effects of re-frying temperature on color difference of pot-wrapped meat
WA EE C L'fi affl b
185 51.91=0.02° 2.840.02° 12.6520.08"
195 57.3240.12" 2,7840.02" 13.70+0.08"
205 51.04+0.41° 2.80+0.16" 11.2540.16°
215 5374018 3.16£0.07" 12.560.12"
&1 EsENEERREER
Table 11 Effects of re-frying time on the gquality of pot-wrapped meat
N [l /s R PR A g HE/N A N i 1% %
15 82.30+3.02° 26.00+1.09° 58.55+0.54° 3.73+0.16* 21.08+0.08*
25 90.90+3.28" 20.35+1.16" 54.1440.12" 3.77£0.11° 18.25+0.36"
35 87.30+2.90" 23.96+8. 47" 52.54+0.40° 3.59:+0.35% 17.92:+0.14*
45 82.50+3.10° 29.09+12.66" 48.143+0.56" 2.83+0.05" 17.27=0.56"

w12 SNERERHEMN AEEMN
Table 12 Effects of different refrying time on color difference of
pot-wrapped meat

] s L a {i B
15 48 24+0.09 1.83:+0.04¢ 9.7540.10¢
25 47.45+0.31° 2.11=0.2" 11.26+0.44"
k3 53.10£0.144° 2.62£0.14° 12.33+0.1°
45 51.05+0.02° 1.09+0.11¢ 9.70+0.27°

2.2 MaRZm 4R
22,1 AL AT R

W 1o T B 2 SR RNy 22 4T %2 13, 14, sk 14
ALHL F (R 308, BIREY P<0.0001, F2asiZbim A7 5
Wk JI F (S 3,07, RAUHE(P=0.1456>0.05)4 45,
B A GEAR A M Tl £ 55 p F e L, 25 DR 3 A g
IV 52 R 0 595 T Ay MR = R e = e e = e
I, €. AD, AC. BC, LML A, B, C, D iR i
PR T2 i 35 (P<0.01). % H Design Expert V8.0.6
B T AR, SR BRGSO R
Y=97.68+1.5A+1.74B+4.31C-0.53D-1.73AB-6.03AC—4.43AD
—7.08BC-0.59BD+3.78CD-12 414° -1 5B°—-6.08 C*—14.19D" .

# 13 Box-Behnken i3 i3 it REER
Table 13 Box-Behnken experimental design and result

PIRE pkemt SOMENRNE  SCtRmE B

JErC /s °C /s S
76.99
7219
89.32
68.75
9966
Td.04
72.09
T9.08
T7.85
85.87
98.07
71.96
79.08
65.76
§6.30
T4.68
66.14
66.06
63.8
96.95
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e /s oC /s A Table 14 Variance analysis of regression model
21 0 -1 -1 0 67.05 FrEAW PR Ak M OFE PO REME
22 0 -1 0 1 62.96 BUE 352695 14 25192 30.8 <0.0001  **
23 0 0 0 0 98.75 AWEEEE 2702 1 2712 332 0.0900
24 0 I 0 1 66.40 BatEntal 3623 1 36.23 443 0.0539
25 0 0 0 0 94.95 CEERE 222091 1 22291 2726 00001 @ **
26 ! ! o o 71.89 D RN 332 i 332 041 0.5344
27 0 1 s 0 83.73 AB 194 1 1194 146 0.2470
28 -1 ! 0 0 72.47 AC 145.44 1 14544 1778 00009  **
29 0 0 -1 -1 FR06 AD 7859 | 7859 9.61 00078  **
n2 zaenn . my | met e <
= [ A G A g o (2 ] ) i phs , 5 aE mainy %
KB A 1 nHLAC, AD. BC. CD PP AR A 99892 1 998,92 122.14 <0.0001  **
i 147 0 PR B, SR AR, S S arbrE R B 1458.66 1 145866 17836 <0.0001  **
223 ’ﬁ]ﬂﬁﬁ‘iﬂﬁﬂ C" 239.95 1 231095 2934 <0.0001 ::
S o U 7 T B B T2 4 B S KR gﬁ 1|3L‘:1-"’f: .14 ”":-3;: 139.61 =0.0001
174.56 °C. I 99.62 5. SEAFlEd 209.12 °C. SEkiRd BB e W e B9 s
6] 50.67 s, TEMAEPE FitE CE MR IES f 9848 45, i 592 132 4 313
8 Tl e = e T2 A i IR E 175 °C @) ERT ] S 364144 28
100 s, BEAREREE 210 °C, EERNT] 50 s, 24557 98.40 41, R LR E(P<0.01); *F 5B ¥ (P<0.05),
)i T
210
i
i
= 20
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Fig.l Response surface and contour plots of the interaction of factors on the sensory scores
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Fig.l Response surface and contour plots of the interaction of factors on the sensory scores
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