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Shelf life prediction for Zhuanghe Dagu chicken based on global stability
index theory
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ABSTRACT: Objective To establish a method for predicting the shelf life of Zhuanghe big bone chicken based on
the global stability index (GSI) theory. Methods For the purpose of establishing GSI-based model, quality
degradation trend of the chicken including sensory score, water activity, drip loss, total aerobic counts and volatile
base nitrogen was monitored via accelerating testing at 4, 10, 20, 30 °C. Results The calculated results of GSI were
satisfactorily described by a zero-order kinetic model. The activation energy and the corresponding pre-exponential
constant of GSI were 17.07 kJ/mol and 283, respectively. Relative error absolute values between predicted and
observed GSI values were all below 20%. The product shelf life at 4, 10, 20 and 30 °C was calculated to be 5.8, 5.0,
3.9, 3.1 d, respectively. Conclusion The established model based on GSI can effectively predict the freshness of
Zhuanghe Dagu chicken at the range of 4-30 °C during different temperatures storage.

KEY WORDS: Zhuanghe Dagu chicken; shelf life; temperature; global stability index

ESWE: 174 AR S AR 23450 H (2019-BS-008)

Fund: Supported by the Ph.D Start-up Fund of Natural Science Foundation of Liaoning Province (2019-BS-008)

“ERIEE: B, WL, ERO ROV BUH B . E-mail: xwf526@163.com

*Corresponding author: XUE Wei-Feng, Ph.D, Technical Center of Dalian Customs, Dalian 116600, China. E-mail: xwf526@163.com



382 B dn 2 4 R R I A 4R

81

1 3|

AR 48 3 PO PU KA HL 22— 1 ) R g R
PIJTEE S, JLIEEPUR, DRMIRAZ T Sl . i scmkl e,
KBRS 230 5 A4, Hob, /NIBCHGR B RE B
TSR 200 J7 AL o BB A A A SE # 1Y
VPRV VRBE B, WISE IR I R E R A A > — 3 2347 LA A B X
MEAE ., BTGB IR, IRESRME s g,
SFEUEWOAST, FR N TR A R E A, B
BT, KB RGN A 45 1 0 SRR E A OB, UEET
PEAR RS P b AR A B — B T L AR AR, IRNT B R 2408
PR Z2 ) A — AN bR, SRR B0 5 P A AE — 2 19 T,
ANBETHS | AT W PR XY ORI B4, R, &
— AT | A5 B4 FE TR B S g S B T A LA T
B BT, P A b O B (R 5 A B A
JE IR | WL . Qi YA B R KU 43 A (weibull
hazard analysis, WHA) T2 I T hifa i P8 £ (global
stability index, GSDIIR M2 R R FMAAL, B8 2 2 3
TSR fi by 20 SURT A 1 A5 25O UM ASE R0 2 — 3 v
T4l 2 T R T ) ST TN, A, A 0
AT R W) A A R = e T i —
o6 4 CRTT AT i, B T2 a2l R, J2p
RIe SRR — TR IR, Qi 22 Van't Hoff 240
BT AR RS, FE T a2 YHR . WHA BIE%
SEARAE 7 IR B B AR A SR O, TSR
MmO B, 2 T e dh kel b U, GSI i
DU TR 2 T 77 i 1 228 B 2 TR T 3 S 3 e ) 7531
AR TES R, BRI X ™ ShE5 A A B 2, A
P 2 R R, HAT AN I AN — G sh T2 O A
AT DRI T LA E R E AR R G — R —
ANEERARRR, L R A G BB, ARG T R
BRI TR0 A TR, AT L 4 i b T 7 i AN [
TREE T RBT . GST BB a2k gt
SRV R R TN . ASCIIEE S BT GST HE IR
R R I S ASE 7R 2 3 5 A BT R R LR B AR Ak, A
T ARAT AT B BRI . T2 SCAR S PR S0 X 1A i S 25 Ak
B, MWEERS . THRR AR . VR SO & R SR 5
4 FHHEXG R ST ST, AR Lk 4 Jr
TIE R PPN X b B Ak AR A o SR FBTA JE 2 BT 7R
ST GST AR ST A TR, LA SRy R R o M A
Rk

2 MREREE

21 UES5EF
BSA124S FIFR (15 Sartorius 23 7); THS-AOC-100AS

il

TR BRI AR PR A R, K1100F T [ 3)
LR BN (B ra i BB A A FR A F]); CL-40M B 2K
HH(H A ALP A PR/ H]); $220 AU pH $1(F 1 Mettler Toledo
HRRAF); 400SW EIY iR (75 Interscience A PR A]);
DK-80 #HEE KB — R BRA A

3L LT A8 7R R AR 2 BRI AR A A R |, 1R
B 48 7 M (E 2 B R IRA R, AR 5as
B Bt B AE B ARG BRSTAE A F)); BIAR . ERER N
95%ZIE. AALEE. BRI AT . SR, ST
afi, [E 25 S AL 2R A BRA ) o
22 LWHE
221 BREH

IRV (20 g/L): FREL 20 g WM, TN KRS 3T
BZ 1000 mL,

ER TR VT E R (0.10 mol/L): BUH 10 mL #57%,
aliZKE 2 E] 1000 mL,

F 2T Z R (1 g/L): BRI 0.1 g 3Lt 5T 95%
T, F 95%Z B2 100 mL.

R W at BRI (1 g/L): FRELO0.1 g IR, T
95% 18, 1 95% L FERi B2 100 mL,

RATERE: 1 Y RRLLZBHATRS 5 T s
BV W FH TR A

SEAR T BB R 5 IR I ARBCE AT B iR 5 5%
3t 23.5 ¢ T 1000 mL #BZliK T, Bikiaft, BT,
121 °CEJEXK T 15 min, FFREIE 55 °CHTHR 20 mL 1537
FF] 90 mm JCR B FRIML A,

AL BNER(1.0 mol/L): FREX 40.0 g FAALsH,
B Al 5 T 2 455 1000 mL.

BERRERZZ PR (VA7) FRIX 34.0 g (WRIR — S
F 500 mL 4tk FH 175 mL 9 1.0 mol/L & £ AL #HIE iR
T pH 2 7.2, AIM4IKFEREZ 1000 mL 5 A7 F K46

TR h 2% W (R B ): TR R R I AF VR 1.25 mL,
FHBAIKFEREZE 1000 mL, 2% FHEIEM P, 121 °CREK
& 15 min,

Tor A FRER K FREX 8.5 g EALANYE T 1000 mL #E 4k
KH, 121 °CE KA 15 min,
222 RHEHE SR

FEAG S PSRN - PR RN SR AR T (0 KR
ZANHR S R E SIS RN, % AR 2 )i (polyethylene, PE)
o0 o ANRVARE IR el A~ L S SC 5l AN
) 38 2 R R R R R B AL, SRR 50% A4H X R
(relative humidity, RH), 24 T 5 4 MR LR 92 8 KW 5
FACEE X A7 A PR BT IR B U2 ), AWFFRIEI 4.,
10, 20. 30 °CYEN HArEE
223 484FME

ANTR] B ] BEATLIBC R AS [ Il B2 T Y 3 2R R A T



552 1 BEARRE, 5 AR MRS SO O PR B (5 0 383
NS BRHORI, 3547 04 L C,C

(1) BEESr: 1E Ojagh ZEPRH AGITAN I vk ik 1k
TR ATATE . B 6 A& ISR ANt
XSRS TR . NN B RY 3 AT AR
o SRFINL RSB (G SEFIER), B2 50H4r 5 45, 5
oM TR, 1 ARERN RS, 3 AN I 4
HEEBIRVE N ARSY, 9 S VEN AT a2 I e .

(2) TR TR AU R TR T, SR
JERRE, B2 WARE A2

TR 2R 28 (%) =(HIT— R FR k9T et —J5 — YRBR B Bk )/
Hl— KPR > 100

(3) WK BERI: SR IE FKFRME GB 4789.2-2016
CECE YA S TETE BN E ) o gt T e

4) HRWEREAMEN: = 8B EZRE GB
5009.228-2016 { & &b ¥4 & MERSLAIE ) P kA
Sl AL DA TR P4
2.3 GSI Fun#EH
23.1 GSI#HE

G Achour® 2 H (1l GSI HE ik, BRI E MR
A RIR AR — N ERE R, an=(D)PR:

GSI;=1-) oV )
Hor, RIS 8]; YA =1~ FRAR R4 BT (n AR G
RS AR B, v, W AERR | T RAGIE (AL o
R FACFE AR | R A E R, Yo~

K v A L Q)RS Hoh, ¢ hdebR i
T RIGEAE; Co IAEHR i 55 0 RIGWIHRIE; L MR
i BRI S (B

- @
Y L-Cy

232 GSIFmAER s
h T AR CE S GSTE, R FHZH [ (3)F—
R[S I FRERI AT, IR B B R
[GST=[GSI]o—kot 3)
[GST=[GSI]gexp(—kot) “
K, [GSITH ¢ B 254 BT BLE; [GSI]o NEH& b i)
TRTH ko R ERAH R ¢ S AT 1]
233 AEAGE
L 4. 10, 20, 30 °CTSZBRINAZ By GSI 5 R T
W, FATFIEUE GST AR5 A7 A ol S8k . #HEER(S)
HHAMXHREZE P(%)).
P(%) :MXIOO (5)
C

el

K, Co 9 i SRR I Co NEEHR § IOBERIH AL
3 ZERE5MH

3.1 BEARERTE
4. 10, 20, 30 °CFREWEYARE . THRHEER,

PRIV S BORNHE 2 Mk B A B kST ] AR 1051 F 3R 1 o DA
F VPRI LIS, BB PEA G A SR R L — SR,
AFAREME— S S AR ITERE 4 DS E (5
BB R, W BSOS K MR IER) iT LIRS R4
TG PR T AR A 0 o B RS (R A3, SRR A%
WA, HRIHRIR R ZR . DAV SBORIHE & M S A A
B, BEERENT S, SIESEEE R,

®1 ABBBARRITNEIRMEEEIRE TSR

Table 1 Changes of quality evaluation index of Dagu chicken with storage temperature

/K i 7% BT 1)/ BE S TR /% 7% S 8/(1g CFU/g) YRR A /(mg/100 g)
0 15.0 1.7 22 5.8
2 11.8 4.0 3.7 8.0
277 (4 °C)
4 9.9 6.5 4.6 13.0
8 6.6 8.5 8.7 18.8
0 15.0 1.7 25 5.8
2 11.5 6.0 4.6 10.0
283 (10 °C)
6 6.9 9.7 7.1 18.2
8 5.1 11.9 9.9 21.8
0 15.0 1.7 23 5.8
2 11.2 5.8 5.2 11.2
293 (20 °C)
6 5.5 11.2 9.7 214
8 3.2 14.7 11.9 29.0
0 15.0 1.2 22 5.8
2 10.7 6.2 6.1 11.4
303 (30 °C)
6 4.2 13.5 11.9 26.3
8 2.2 16.2 14.1 34.0
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Table 2 Zero-order kinetic model of GSI changes in large bone

chickens
it Ik B /°C LA RS 7 HAE L k
4 0.9986 0.1664
10 0.9940 0.2035
20 0.9982 0.2653
30 0.9970 0.3141
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Fig.l Relationship between 1/T and GSI attenuation rate constant in
Dagu chicken (n=6)
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#3 TRBEEETAEBBA GSI LRAESTNENHEIIRE P(%)
Table 3 Relative error P(%) between experimental and predicted GSI values of Dagu chicken at different storage temperatures
MEESC fHMNTIE/A GSISEER(H  GSITE P RE/SC fEMNITE/G GSISEE(E GSILBE  P%
0 1.0000 0.9806 1.94 0 1.0000 0.9475 5.25
2 0.6389 0.6478 -1.39 2 0.4605 0.5405 17.37
4 4 0.2894 0.3150 —-8.86 10 6 —-0.2440 —-0.2735 -12.09
8 —0.3357 —0.3506 —4.43 8 —0.6831 —0.6805 0.38
0 1.0000 0.9630 3.70 0 1.0000 0.9481 5.19
2 0.3755 0.4324 15.16 2 0.2700 0.3199 —-18.47
20 6 —0.6059 —0.6288 3.78 30 6 —0.9947 —0.9365 5.85
8 -1.1623 —-1.1594 -0.25 8 —-1.5087 —-1.5647 -3.71
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