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Abstract: In this study, the prepared dish Kung Pao Chicken with soy protein artificial meat (SPAM-KPC) was developed
to satisfy the higher demand for nutritious healthy and diversified convence food, and the changes in storage quality of
SPAM-KPC at different storage temperatures (4, 25 and 37 °C) were compared. The shelf life prediction model of the
SPAM-KPC was established based on the total number of bacteria as the key quality factor affecting the shelf life of the
product. The results showed that the total colony count of SPAM-KPC samples stored at three temperatures for 15 days
increased from 0.67 1g(CFU/g) to 2.73, 3.37 and 4.33 1g(CFU/g), respectively. While pH (from 6.22 to 5.88, 5.87, 5.69) and
sensory scores (from 25.12 to 22.67, 19.52, 16.84) gradually decreased, as well as hardness and springiness decreased. The
shelf life of SPAM-KPC products at three storage temperatures was 28, 20 and 17 days, respectively. According to the
findings, low-temperature storage at 4 “C was the best storage temperature for SPAM-KPC products. This work could
provide a theoretical reference for the application of plant-based protein meat in the field of prepared dishes processing.
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Table 3 Changes of color and texture properties of SPAM-KPC stored at different temperatures
TP JEEELEE (°C) TR T (d) L a’ b TEEJE(N) #H: (mm) REEPE (m)) AR
0 73.02+0.94° 9.25+0.10° 28.59+0.18° 1.920.02° 11.0120.16 8.80+0.17° 0.86+0.03°
3 72.31£0.49 9.09+0.24® 28.16+0.60° 1.83£0.07" 10.59+0.27° 8.70+0.38" 0.80+0.09™
6 71.90+0.62® 8.87+0.16™ 27.51+0.17° 1.78+0.09° 10.44+0.12° 8.46+0.06" 0.74+0.04®
4 9 71.25+0.70" 8.85+0.03° 27.02+0.27° 1.62+0.07° 9.37+0.78° 7.98+0.15° 0.75+0.02
12 70.46£0.66° 8.69:£0.03% 26.41+0.07° 1.3240.06° 8.66+£0.47"> 7.91%0.15° 0.71£0.11%
15 70.21+0.49¢ 8.60+0.05¢ 26.23+0.31° 1.27+0.07¢ 8.28+0.05° 7.40+0.02¢ 0.6140.08¢
0 73.02+0.94° 9.25+0.10° 28.59+0.18" 1.92+0.02° 11.01£0.16* 8.80+0.17" 0.86+0.03°
3 71.88+0.48" 8.94+0.31° 27.73+0.31 1.75£0.04% 10.30:£0.08" 8.610.05" 0.79+0.04°
6 71.1240.33° 8.71+0.23" 26.45+0.23° 1.46+0.10" 10.15£0.03° 8.64+0.06" 0.68+0.05"
» 9 69.58+0.21¢ 8.50+0.22° 25.66+0.22¢ 1.44£0.27 9.27+0.02° 8.22+0.02° 0.61+0.04¢
12 68.24+0.83° 8.32+0.17¢ 24.28+0.17° 1.07+0.32¢ 8.31+0.12¢ 7.700.08° 0.58+0.04¢
15 67.34+0.75° 8.010.36° 23.47+0.36° 1.17+0.11¢ 8.13+0.08° 7.36+0.16d 0.55+0.02¢
0 73.02+0.88° 9.25+0.10° 28.59+0.18" 1.92+0.02° 11.01+0.16* 8.80+0.17 0.86+0.03°
3 70.93+0.52° 8.83+0.02° 28.59+0.19" 1.67+0.03" 10.03+0.32° 8.57+0.09b 0.75+0.02°
6 70.25+0.42° 8.50+0.02° 26.78+0.14° 1.67+0.11° 9.91+0.17° 8.22+0.13¢ 0.7+0.04°
37 9 68.22+0.38° 8.28+0.01¢ 27.39+0.19¢ 1.36+0.13¢ 9.2140.19° 7.52+0.04d 0.66+0.03"
12 67.15+0.13¢ 7.95+0.12¢ 24.93+0.21° 1.07+0.04¢ 8.5++0.41¢ 7.19+0.1¢ 0.51£0.11¢
15 65.32+0.33¢ 7.69+0.06" 22.73+0.42" 0.84+0.11¢ 7.89£0.16° 6.96+0.02f 0.46+0.01¢

: [FIFIA R 7R R 25 5 35 (P<0.05) o
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BRI R, o RIS RSE T ARRER B Ffest
ERRG T HEN R A 04 i BT AR b, 2 BRI A A 2]
VAR E RS T AN AR L 50 . BT HL AL S AT 53
RO R N s A N i PN 7 S O R £ S WEE S N Iy = ST £ )

PRI REAE] 180 d A L. SEGE AN T AHLEL,
SPAM-KPC £ 5 iy 52 28 %058, PTHE R T3R5 =X
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Fig.4 Changes of sensory score of SPAM-KPC stored at
different temperatures

2.2 SRZREATIUMARE S AT

T S LA B . B 7 i 28 HRR A
ZHRY ARSI AN I E R AN, ERET
KEEAR G KES . BIREE, W SB0EmE
W, BRI, AT SEER AR T AR B A A R
WAL GERE Tl AbA: =, ZELRIE T R RS M RiTHE T e
R AR Y, sy HOR B A A B R A
Gt A, KRB 1 i B AR AR R A B
BR—2 B AR R RN — 2 Bl AR
4546 Arrhenius J7 T T V250 B2 %) SPAM-KPC
TEN SRRl B 2 A K i s

2.2.1 SPAM-KPC g a] & BT FepnAE S 43Hr
Pearson FHI¢ R BGET, 15AHH PS5 22 (8] B AH S Pk,
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BIPAHE R 2 18] 4 SR Ak g o AN TR0 J i 2 b i
Hila] SPAM-KPC AYECE . BEAL AN A= 9 8 45 2 1]
i) Pearson AHK BB L2 KT 0.9; & LB
TBARS {E.2Z ] 4% 0 2 TE ARG, S5 e fEhr i
E A E (P<0.01) , 3% B 4548 A 18] 14 AH S P 4% 4
(£ 4) . B, Frivl48 b5 o] 78 — & B B T
SPAM-KPC 7EN AN Sl BT A8 A IE Ot . B ARt
IR R, 24 SPAM-KPC i /L B 7% S 80> 5 1g(CFU/
g) "1 TBARS 1H >2 mg/kgl® FUBE 1T 43 <16.224
X 3 FhA 1), RIRR B RRAEL, AN &
JHo MRYREeas 5, HA 37 °C W 15 d B9 SPAM-
KPC RS BT 2 %0(4.33 1g(CFU/g)) ) $23E 5 1g(CFU/
g),25 °C 1 4 °C Wit 2 rh /N T e FRIE, I
HIAFE PRI A = GRS e sl PRIk, TA

>5 1g(CFU/g) I}, SPAM-KPC AR FLEHHZ i
222 SBAE B J1 ¥ S8 {H A IBM SPSS
Statistics 26 #fFX%F SPAM-KPC & 51 28 Ab 5 45 12 v
SVBGHEAT RTE 43 BT, 459 A [R5 BE N SPAM-
KPC AR sl J12 A IS4, A R P 22
R MR/ IMABL R i i B AR FE AR X T8l ) 2 AR
WAL, = R R/INaT FH 0 B 55T
AR AN, 2 5 AT, SPAM-KPC FEAS A
PECIRLRE T AR R AL T S 1A RS
i B — 2 sh AR, I SPAM-KPC FEI 7
BRI B V& DB AR A 5 sl S 2 Ay

2.2.3 PREAWITHIANGGUE 45 G TN Bl 1A
HUFN Arrhenius J5 2, 15 %] SPAM-KPC (19 57 22 )
(shelf life, SL)/d THRMAREILN .
1A - A

SHR Y MU SPAM-KPC i T ARG Y SR 7, IF SL - £ (5)
L HAE g 28 57 B S TR ASE R (g HE B, BRI BV B ke v
F 4 SPAM-KPC 7EA IV HCEEE T Bidatn Z [A] Y Pearson A& 54X
Table 4 Pearson correlation coefficient among quality indexes of SPAM-KPC at different storage temperatures
. . g o B . . . ) .
TR (°C) BhR LSSV pH TBARS PN L a b 054 Bk MRERE PR
RIVE ML 1.000
pH -0.984" 1.000
TBARS 0.983" -0.994" 1.000
BERSY -09717 0.996"  —0.997"  1.000
L —0.980™ 0991  —0.985"  0.984™ 1.000
4 a —0.948™ 0981  —0.973" 0983  0.976" 1.000
b —-0.974™ 0.998™ —-0.990"  0.994”  0.994"  0.985™ 1.000
T -0.989"™ 0.969"  —0.957" 0946  0.978"  0.929"  0.964™ 1.000
[iten -0.989"™ 0978  —0.979" 09677 09857 09327 0974"  0.987" 1.000
NEL A -0.980" 0.969”  —0.987" 0974 0958 09317 09577 09447 0973 1.000
IR -0.932™ 0.930"  —0.941" 0935 0923 09537 09217  0.895°  0.894"  0.936" 1.000
VR B 1.000
pH -0.998" 1.000
TBARS 0.997" -0.998™ 1.000
BEMS 09957 0.996"  —0.996"  1.000
L -0.989" 0.993"  -0.986"  0.995" 1.000
25 a -0.995™ 0.995"  -0.993"  0.995"  0.988" 1.000
b -0.996" 0.995"  —0.992" 0996  0.994”  0.991™  1.000
[GOES -0.967"" 0964  —0.960"  0.949"  0.949" 0938  0.967" 1.000
fiihen —-0.974" 0.982™ 20968 09797 09947  0.969" 0982  0.950" 1.000
NELAPE -0.934™ 0.938”  —0.920"  0.948™ 0970 09417 0954"  0.882" 0974 1.000
NI PE —-0.982™ 0.984”  —0.992" 0980 0963 09727 0972" 0958 09437  0.870" 1.000
PRIVE ML 1.000
pH -0.993" 1.000
TBARS 0.985™ —0.969™ 1.000
BEY 0996 0.997"  -0.978"  1.000
L -0.991" 0.987"  —0.956"  0.989™ 1.000
37 a -0.998" 0.989"  -0.984"  0.9917  0.990™ 1.000
b —0.946" 0.963™ -0.878° 09537 09737  0.945" 1.000
fii -0.970™ 0.982" -0.916"  0.974" 09877  0.968"  0.996™ 1.000
[iihen —-0.988™ 0987  —0.947" 0983 0996  0.987"  0981"  0.992" 1.000
NELIEPE —-0.982" 0.992 —-0.958™  0.995" 0981  0.975" 09557 09737  0.971" 1.000
NI —0.983™ 0.986"  —0.950"  0.978" 09797 0986 0968”7 0982 0990 0961 1.000

e+ ERE(P<0.05); "B i A (P<0.01)
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Table 5 Parameters of kinetic model of PAM-KPC quality at
different storage temperatures

- . R EIVIE i — R SR
b AR (K) - -
R IR k R 3R
277.15 0.144 0971 0.096 0.987
AT SE 298.15 0.178 0.993 2954 0.115 0.809 2506

310.15 0.243  0.990 0.134 0.710

Xt 5 H k AEAYSTEE (Ink ) AN JREELE AR
(/T HATELAERLE, ISR MA R, R2 R
0.941 ULBHILEGE RS, LRHEC R AT

-1227.9

lnk=T+2.552 2 (6)

254620 (3) 43 T3 H B T B s g Bl 72
1H1LRE E,(10.21 kI/moD) FHERT T ko (12.83), H4 1
& BB 1 0.67 1g(CFU/g) . SRR M S 1g
(CFU/g) . E, Fll ko fRA(7), BIFSEILARTE SECH
FEFRELST 1Y SPAM-KPC F2ZE A THim A 75 .

433
12.83¢ &t

R FH T N7 BT AE 0 By 01 AR SRAGAS [R] 58
T~ SPAM-KPC # 5 B2 2887 1 T an =& 6 Jr
TRo SECIGSIERE HLES, 4 °C R SPAM-KPC
TRERHHTIOIAE LESEPRE = 1 d, AE 25 FiT 37 «C K
W3R (AR ity B AR B SO L S BRAEL S50 2 1 1 d,
ARFEI AR EE T SPAM-KPC 57 ZR ] FU A8 Fn L bR
(B A AH X IR 25 TE 3.70%~9.09% =~ [6], P LA T 7%
BEEST. Y SPAM-KPC 4% ZE 8 T A% Y HLAT 458 i m]
SR, BEESESELY DA R LR SE R S s
5, WFSE T ARV IR (4. 25 A1 37 °C) FRRILAE
SRR T (A4 . BEAEFIUECE FE AR ALk, I
W H— 2 sl J12ER R 454 Arrhenius 7 FEEE ST, T Sk
T TBARS {H 1 B b i 5= (R 4% 22 199 Fo0 ) 4SS 73U, 4
25 F1 37 °C R WEEHT, RS P 4 TR0 6T 2 45 50 Sy
140, 86 Fi1 67 d.

F 6 PAM-KPC TEANIRIIFHCR T 5 2 50 00 (e AN S
Table 6 Predicted and measured values of shelf life of PAM-
KPC at different storage temperatures

RECC) SZMAE (d) THIMAE (d) FXFRZE (%)
4 27 28 3.70
25 22 20 9.09
37 18 17 5.56
3 g

Rifi A W % S TR] g 28 < R0 I 98T Ik BE 1 T
SPAM-KPC F£ 5 BT BE0F TBARS HE T4
# pH FUBE 15438 kAT SPAM-KPC #£ 5 2 (4,
BN, B R FERRAIC IR R nT LA s
A B e A S RN R AR SR A Tl ) 3 P D 22 g I

FALIE K SPAM-KPC BT 48, AHOCHE ST R,
2 SPAM-KPC 5% 28 #H (14 5C gt PRl 28 St AR 0 2K
o A& N 80 T 2R, T A4 N B
FIEAERIGE T A M LA AS R R I gk f R SPAM-
KPC B 7% BB 2 b, DLUBE 7% S B0d: S 1 SPAM-
KPC G HATRINAS A B 550 vl St o ARSLaG 254
F., SPAM-KPC 7E 4. 25 Fll 37 °C 4} F By 1 65
BRIy 28, 20 FI 17 do BFFRLS AT MAE Y ELE
M I FE TR 0 T4l a i FHER AL T RS
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