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Abstract: The changes in the pH, total volatile base nitrogen (TVB-N), thiobarbituric acid reactive substances (TBARS),
textural and structural characteristics, sensory score, and total colony count of the deep-fried goose breasts in vacuum
packaging stored at —18, 4, and 25 ‘C were determined. To construct a shelf-life model, the modified Gompertz and Arrhenius
models combined with kinetic equations were used to fit the total colony counts, and the prediction accuracy of the model
was assessed to ensure its feasibility. The analysis reveals thatlow-temperature storage could slow down the deterioration of
meat quality and prolong its shelf life to a certain extent i.e. the decreases of pH, elasticity and hardness were slown down,
and the increases of malondialdehyde, TVB-N and total colon count were inhibited; At 25 C , the TBARS value increased
significantly in the second week of storage, and the corresponding total colony counts increased at a higher rate during this
time period. The sensory evaluation score of the meat samples declined to an unacceptable levels after storage for 4, 3, and
2 weeks. The regression coefficients of Arrhenius model for the fitting based on total colony counts were basically within
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the acceptable range, but the variations between the predicted values and the actual results were more than 10% , whilst the

Gompertz model's regression coefficients R* were higher than 0.98 with smaller variations, indicating that the shelf-lifes of

the goose meat stored at 4, 15, and 25 ‘C predicted by the model, was were approximately 25, 12, and 9 days, respectively.

The established model can provide practical guidance for real-time control of the storage and distribution conditions to extend

the shelf life of deep-fried goose breasts.
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Fig.1 The change of pH value of goose meat during storage
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Fig.2 Changes in the value of goose meat TBARS during

storage at different temperatures
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Table 2 Texture characteristics of goose meat at different
storage temperatures

B rE /d B Ig L2 2 SF Acd

0 8290.81£79.85"  0.82+0.060°  0.63+0.050°
2 (-18°C) 7376.62+1 133.83* 0.72£0.047"  0.60+0.044°
4 (-18°C) 6952.96+365.02° 0.68+0.049" 0.57+0.035°
6 (-18°C) 4464.19+346.12°  0.62+0.075" 0.57+0.027"
8 (-18°C) 606547+431.56™ 0.61£0.097° 0.54+0.063'

10 (-18°C) 4468.20+466.16°  0.60£0.070°  0.56+0.064

2 (4°C) 6064.73£620.67° 0.67£0.070" 0.61£0.016™
4 (4°C) 4996.98+£773.23" 0.63£0.059* 0.59+0.047*
6 (4°C) 454890+314.21™ 0.59£0.068™ 0.62+0.039"
8 (4°C) 4640.39+484.83™  0.54+0.055° 0.60+0.048"

10 (4°C) 3133.22+1311.31°  0.51£0.056° 0.52+0.079"
2 (25°C) 6509.84£926.55° 0.81£0.060° 0.52+0.043°
4 (25°C) 3353.04£157.24" 0.76£0.024™ 0.54+0.030"
6 (25°C) 5318.42+702.39° 0.84+0.016" 0.59+0.036"™
8 (25°C) 3506.36+278.67° 0.73£0.084™ 0.55+0.030™
10 (25°C) 2825.35+549.59"  0.67+0.071° 0.54+0.027"

E: RIAERATRRGIBEFERATEARE£R
(P<<0.05).
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Fig.5 Sensory changes during goose meat storage
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Table 3 Functional expressions for the Gompertz model

T 2

#/C & S

4 A (£)=04+4.10%exp {-exp[0.57* (3.12-1)/4.10+1]}
15 A (£)=04+7.07*exp {-exp[0.87* (0.83-1)/7.07+1]}
25 A (£)=0.4+796%exp {-exp[1.40* (2.28-1)/7.96+1]}

% 4 GompentziE R K3 & SN SH
Table 4 Fitting parameters and evaluation parameters of the
Gompertz model

B/ C 1n/[lg CFU/gd)] #d R RMSE A, B,

4 0.21 312 098 0.19 1.13 1.08
15 0.32 0.83 0.99 0.20 1.08 1.05
25 0.52 228 097 0.16 1.11 1.05
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73 )R T Ve AE AR TR A B S e Tl AU
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Table 5 Kinetic parameters of goose meat quality change at
different storage temperatures

e R /K HAFFTAR R’
277.15  y=2.5lexp (0.2534¢)  0.95
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Fig.6 Arrhenius curve of total number of goose meat colonies
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Table 6 Validation of the Arrhenius curve model
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4 0.25 32 27 18.52

15 041 16 12 33.00

25 0.62 11 9 22.00
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