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Changes in quality of Liaoning Zhuanghe Dagu chicken jerky at different

storage temperatures and establishment of shelf life prediction model

JIN Na'?  YAN Ruichi® SU Yuhong WANG Xizhu’ SHANG Hongli’

(1. Medical College of Jinzhou Medical University, Jinzhou, Liaoning 121010, China;
2. School of Food and Health, Jinzhou Medical University, Jinzhou, Liaoning 121001, China)

Abstract: [ Objective] To investigate the changes in the quality of Dagu chicken jerky during storage at different temperatures and establish
a shelf-life prediction model based on thiobarbituric acid reactive substance (TBARS) value and colony count. [ Methods] The Dagu
chicken jerky was stored at 4, 25, and 37 °C, and the changes in pH value, total volatile basic nitrogen (TVB-N), TBARS value, acid value
(AV), color, texture, sensory characteristics, and colony count were measured. The Arrhenius equation was used to establish a shelf-life
kinetic model of Dagu chicken jerky, with colony count, TBARS value, and TVB-N value as quality indicators. [ Results] After being stored
at three different temperatures for 42 days, the Dagu chicken jerky showed a decrease and then an increase in pH value. The sensory score
and L” value showed a downward trend. The colony count, AV, TBARS value, a* value, and »* value all showed an upward trend, and the
hardness and elasticity gradually decreased. The activation energies for the colony count, TBARS value, and TVB-N value of Dagu chicken
jerky were 24 719.859 0 kJ/mol, 18 027.872 2 kJ/mol, and 21 092.791 0 kJ/mol, respectively, and the pre-exponential factors (k) were
1 375.950 4, 30.244 1, and 898.026 9, respectively. After verification, the relative error of the prediction model with TBARS value as the

quality indicator was greater than 10%, while the relative error of the prediction model with colony count and TVB-N value as the quality
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indicator was within & 10%, showing a good prediction effect. [ Conclusion] The prediction model with colony count and TVB-N value as

the quality indicator can effectively predict the shelf-life of Dagu chicken jerky stored at temperatures ranging from 4 °C to 37 °C.

Keywords: Dagu chicken jerky; shelf life; storage temperature; quality change: prediction model
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Table 2 Basic physical and chemical properties of Dagu chicken jerky
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Figure 1 Changes in pH value of Dagu chicken jerky at

different storage temperatures
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Figure 2 Changes in TVB-N value of Dagu chicken jerky

at different storage temperatures
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at different storage temperatures
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Figure 4 Changes in acid value of Dagu chicken jerky at

different storage temperatures
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Figure 5 Changes in the a" value of Dagu chicken jerky at

different storage temperatures
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Figure 6 Changes in b" value of Dagu chicken jerky at

different storage temperatures
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Figure 7 Changes in L' value of Dagu chicken jerky at

different storage temperatures
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Table 3 Changes in texture of Dagu chicken jerky at

different storage temperatures

st ginaNae

T i /N
BELC Al /d i

# Pk fmm N R RH /N

4 0 61.7620.09°0.7740.12* 0.6474-0.05" 16.974-1.08"
7 61.45+0.12°0.75+0.02" 0.63+0.06™ 16.78£0.51"
14 60.89+0.33°0.7240.05" 0.5940.02" 16.44+0.52"°
21 59.7640.09°0.6740.09" 0.58+0.06™ 16.1341.34"
28 59.4340.10°0.64=+0.07" 0.56-0.07" 15.711.01"
35 58.7620.06" 0.6140.02" 0.5220.01" 15.460.72"
42 58.022-0.1380.594-0.05° 0.502-0.06" 15.2540.32¢

25 0 61.760.10°0.7740.12" 0.64=+0.05" 16.971.07"

7 61.2740.45°0.74+0.02" 0.6240.03" 16.65+0.50"
14 60.761.09°0.6940.03" 0.58+0.04" 16.2340.85"
21 59.5440.48%0.6240.06" 0.5440.08" 16.01+1.47"
28 58.2340.38°0.60+0.03" 0.530.11" 15.6641.22"
35 57.8740.67"0.58+0.06™ 0.50+0.06™ 14.83+0.75"
42 56.25+1.1080.5340.04° 0.480.04" 14.0540.90°

37 0 61.76£0.10°0.7720.12* 0.644-0.05" 16.974-1.08"

7 61.134£0.23°0.72+0.01" 0.61+0.03™ 16.54-+0.66"
14 60.36+1.34°0.66+0.06™ 0.56-0.05"16.21+0.87"
21 58.9442.0290.5940.05"0.53£0.04"15.8741.52"
28 56.3240.67°0.5440.05"¢0.5140.08"°15.0540.18"¢
35 54.78+0.14"0.5240.07*" 0.46+0.15" 14.48+0.62*

42 53.11£0.210.44-0.09° 0.40--0.08° 13.85+0.74°

TOF AR SRR 2 5 B (P<C0.05) .

KA 83 52 2 48 28 0B, O 2 R 9 2
PROSL B, 37 CTF 0 P 1 72 i 2 5 SR 0
WA . 4,25 CTIME 42 KBV 00
73.5,67.8 51 , K K B S UL I S8 5 Lot 4 R R

VAR T 6 MR T AL P AL (P<<0.05) , B G 5

FUAS A BE (0 AL A R A ROPR FE R S A T Y KU R AE 42
2 T o
22.8 HE B Hﬂlﬁ]9ﬁ%ﬂ,ﬁ%ﬁ%lﬁfﬁﬂ:ﬂ@@ﬁﬁ%

K M BCBE /N, 59 0.67 1g( CFU/g) o i 35 T3 B i) %) ZE
KRR R E T, KE X8RN TR E SO E LT
B, BB & I FE0IRL B 0 e, PG K R B
37 CF M P 95 AE KO R B 3 v T M e 4 (P<<0.05)
GB/T 23969—2022 ' L€ , fix K T 7% & BUE A e & o
5.00 1g(CFU/g) , KB X A T 78 37 “CF W 58 42 K1Y
&R ERF 5.14 1g(CFU/g) , B 323 [ 5 80 2 b 1 BR 1
U R K A4 B G i KB S T AE 4, 25 CCIE SR
42 R By A V& SCECIR T E AR BR A E L 4 5 165,
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Figure 8 Changes in sensory evaluation of Dagu chicken

jerky at different storage temperatures
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Figure 9 Changes in colony count of Dagu chicken jerky

at different storage temperatures
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232 anEAEAL B J1# 4 Hr ] IBM SPSS Statistics
26 B A R XS A 1 TBARS 8 B 76 B 80RT TVB-N {8
HEAT L 1m0 434, P RAAS S0AS R80T R B
T TBARS {8 . 14 7% 2 0 Fll TVB-N {8 1 [z I 380 2 %% K Al
MIH R AR 2R 7 AL J, AN 6] 0 B N, R3S AT
B B 9% SEC TBARS {8 il TVB-N {f Y % 44 3 F7 24 U R
¥>0.97, W 305 7 B R A . RPAUEE 1,02k
P AR, AR M AR R W E S T — %
JNE o BB AN, 7 e 00 B B I T DL A5 BE 9 B R E R
BZ YRR R, SR MK, A 1 400 45 i R b e
SHEMNEY N ST RS R KT —Hsh SR,

P B X PR AE IE 30 8] ) TBARS {1 V% B8N

i 5 22 B & M RIB AR 18] B Pearson 18 S M 43 #7

Table 4 Pearson correlation analysis of various quality indicators during shelf life of Dagu chicken jerky products at 4 °C

i H {EZE gg pH  TBARS L a b 12 i i J3g W O NEME MHEYE TVB-N
127 =Y e

BCEPESY 1.000 —0.9937 —0.636 —0.999" —0.983" —0.986"  0.9617 —0.962""  0.986" 0.983"" 0984 0.988" —0.997"
P VA AR 1.000 0.706  0.9937  0.996™ 0.997" —0.929” 0.943" —0.970" —0.960"" —0.978" —0.986"" 0.985™"
pH 1.000 0.640  0.720  0.707 —0.460  0.456 —0.569 —0.532 —0.572 —0.640  0.603
TBARS 1.000 0986 0.989" —0.963" 0.966” —0.989" —0.985" —0.984" —0.989”"  0.997"
L 1.000  0.999™ —0.912"  0.937" —0.968" —0.953" —0.978" —0.983"  0.975"
a 1.000 —0.925"  0.946" —0.967" —0.957" —0.981" —0.988" 0.980"
b 1.000 —0.976" 0.964 0.9817 09477 0.956" —0.977"
[icZiy 1.000 —0.967" —0.970" —0.968" —0.955" 0.970"
i jig 1.000  0.995™ 0.981" 0.975" —0.989"
G iR 1.000  0.979" 0.978" —0.992""
N R 1.000  0.989" —0.985™"
NEL PR 1.000 —0.992"
TVB-N 1.000
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Table 5 Pearson correlation analysis of various quality indicators during shelf life of Dagu chicken jerky products at 25 °C
WiH {EZE %% pH  TBARS L a b’ iz i sk AR MM TVB-N
1257 =¥
BCEPESY 1.000 —0.9967 —0.709 —0.993” —0.989" —0.989"  0.937 —0.965" 0.9877 0.980" 0.985" 0.974” —0.993"
VR g 1.000  0.669 0.987" 0.976™ 0973 —0.944" 0.976" —0.985" —0.986" —0.986"" —0.954"  0.995"
pH 1.000  0.720  0.750  0.756" —0.442  0.500 —0.755" —0.624 —0.618 —0.754 0.624
TBARS 1.000  0.9927 0.984" —0.934" 0.954" —0.993" —0.986" —0.985" —0.977"  0.983"
L 1.000  0.994™ —0.909”" 0.935" —0.988" —0.966" —0.969"" —0.995"  0.974”
a 1.000 —0.908" 0.930” 0.979 —0.949" —0.958"" —0.992"  0.974"
b’ 1.000  —.983" 0.906™ 0.953” 960" 0.8917 —0.966"
1R 1.000 —0.935" —0.976"" —0.982"" —0.912" 0987
fif JiF 1.000 09757 0.967" 09717 —0.973"
i 1.000  0.996™ 0.941" —0.981"
R 1.000  0.948" —0.987"
NEL I P 1.000 —0.956"
TVB-N 1.000
F6 37T CTXEBEBATH mEKEHERRIEHRE K Pearson 18 X 445 #7
Table 6 Pearson correlation analysis of various quality indicators during shelf life of Dagu chicken jerky products at 37 'C
5 H ﬂ@E E“ﬁ pH  TBARS L a b [iv¥iiy fifi i Wbk MR M TVB-N
o B
BCETESY 1.000 —0.9957 —0.678 —0.9907 —0.989™ —0.989"  0.959” —0.989"  0.969 0.989" 09877 0.977" —0.990""
T 7 B 1.000  0.708 0.9917 0.983" 0.987" —0.945" 0986 —0.981"" —0.992" —0.993" —0.988"  0.995"
pH 1.000 0.758"  0.676  0.720 —0.469  0.599 —0.826" —0.681 —0.702 —0.786"  0.734
TBARS 1.000 0.9917  0.996 —0.928""  0.972" —0.989"" —0.989"" —0.978" —0.988""  0.996""
L 1.000  0.997 —0.964"  0.983" —0.963" —0.990" —0.964" —0.968"" 0.9917"
a 1.000 —0.949™  0.977" —0.978" —0.987"" —0.968" —0.980" 0.997"
b 1.000 —0.979™ 0.878" 0.951™ 0925 0.901" —0.942"
B2 A 1.000 —0.945" —0.990" —0.982" —0.962" 0.977"
(L3 1.000 0.969” 0.9747  0.997" —0.985™"
P 1.000 0985 0.976"™ —0.989"
R 1.000  0.984™ —0.978"
MEL I P 1.000 —0.988"
TVB-N 1.000

TVB-N {H 1975 fb B A B 422 305+ R 3h F7 2 A
233 TBARS{H B 7% 4 E0F TVB-NAE % Arrhenius J7 Fi
BIEEST 4,25,37 CF KRB AT A TBARS {H | 1# ¥4 &
B TVB-N {H 19 728 £k 3 32 5 %0k 43 93 o 0.013,0.017,
0.032; 0.032, 0.054, 0.106; 0.102, 0.147, 0.289, 43 4
Arrhenius J7 2 InK=1InK,— E/RTYEIR .

H1 P10 AT, B A8 AT TBARS i 75 £k 1 28 1 07 2
 y=3.409 3—2 168.375 3x (R*=0.838 4) ., —E/R—
—2 168.375 3,1InK=3.409 3, E,=—18 027.872 2 kl/mol,

K,=30.244 1. ¥ E, Ml K, {6 1% A Arrhenius J7 2 K=
Koexp™ " vn 45 5 I g0 91 fa] B 39 A T 1 T VR B 80
1b 77 B y=130.244 lexp' 2'®3730

SR DRI S| BNy = D A B R Sy G A D= e
N y=7.226 9—2 973281 1x (R*=0.935 4) , —E/R=
—2973.281 1,InK=7.226 9, E,=—24 719.859 1 kJ/mol,
Ky=1 375950 4. ¥ E, fl K, {8 1t A Arrhenius J7 & K=
Koexp ™5 0 vf 45 21758 11 i) 39 R 04 TR V5 R E0AE
b5 FE y=1 375.950 dexp' 2’7V
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Table 7 Kinetic model parameters for quality changes of

Dagu chicken jerky at different storage temperatures

. W ERE SR . CIPEYiE
ErC K )Y & K R 3R
TBARS 4 0.013 0971 2939 0.037 0983 2.747
25 0.017 0.988 0.042 0.926
37 0.032 0.980 0.055 0.832
L P ¥ 4 0.032 0971 2955 0.028 0.990 2.712
25 0.054 0.986 0.037 0.892
37 0.106 0.998 0.051 0.830
TVB-N 4 0.102 0985 2966 0.021 0989 2.778
25 0.147 0.988 0.026  0.903
37 0.289 0.993 0.039 0.886

F P12 AT B S T TVB-N fE 28k A £ 5 7
J3 y=6.800 2—2 537.020 7x (R°>=0.879 3) . —E/R=
—2537.020 7, InK=6.800 2, E,=—21 092.791 0 kJ/mol,
K,=898.026 9. ¥ E, fil K, {H f& A Arrhenius J7 & K=
Koexp =50 v 75 20 0 i 1 T DB X PR 19 BT 7 A A28 Ak
77 FE y=898.026 9exp' ¥

34
y=3.409 3-2 168.375 3x

-3.61 R*=0.838 4
v -3.81
=

—40f

420

4.4
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1T

B 10 KB K -F TBARS/AL Arrhenius #2447 42

Figure 10  Arrhenius fitting equation for TBARS value of
Dagu chicken jerky

23.4 T HEVESB  TBARS {1 TVB-N{H # 57 KB 1
IRz U U A VI N o G S I e O S S O
TBARS {H #l TVB-N {8 ) % 4 {8 43 51 24 0.67 1g(CFU/g) .
0.17 mg/kg.3.35 mg/100 g, R GB/T 23969—2022 L K
SCHR[37—381, 45 4 I T 06 45 2R, R BB 7R B B R
FRAE 5 1g(CFU/g) . TBARS & 5 FR{H 1.5 mg/kg . TVB-N £
FPRAE 15 mg/100 g K8 A9 T 75 B 50 TBARS {E Al
TVB-N {E 1 I 6 18 19 E, F K 8 53 AR A G0 8l )2
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Figure 11  Arrhenius fitting equation for colony count of
Dagu chicken jerky
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Figure 12 Arrhenius fitting equation for TVB-N value of

Dagu chicken jerky

SL i s = 4.33/1 375.950 dexp! 21T (10)
SLpars = 1.33/30.244 Texpl 21557%/1) (11)
SLyyix = 11.65/898.026 9exp! 2570271, (12)

2.3.5 KRB YA T UL AL 0 A B A 86 E A X 4~
37 “CTF B X P T 4% S 300 S 0 i 5 ) T 5 S 300 9500 A6 7
IO AR FO A, R AT DT AR A B ) 40

R8 ARMREURE T &IEHRA0 52 328 T (& 0 52 E

Table 8 Predicted and measured shelf life values of

various indicators at different storage temperatures

. WG PRI SRR MHXHR
JErC W AH /d WiA{H /d #%/%

B B 4 143 133 7.52
25 68 72 5.55

37 46 42 9.52

TBARS 4 110 133 17.29
25 64 72 11.11

37 48 42 14.29

TVB-N 4 122 133 8.27
25 65 72 9.72

37 46 42 9.52
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