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Shelf-life prediction of oil-preserved meat based on volatile basic nitrogen
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Abstract: [ Objective] To establish a shelf-life prediction model for oil-preserved meat based on total volatile basic nitrogen (TVB-N).
[Methods] Under the storage conditions of 4, 25, and 37 °C, changes in the following parameters of oil-preserved meat are determined:
water activity, pH value, TVB-N value, thiobarbituric acid (TBARS value), peroxide value (POV value), and sensory quality. A
comprehensive analysis is conducted using the first-order kinetic model and the Arrhenius equation. [Results] Storage temperature
significantly affects the quality deterioration rate of oil-preserved meat. The TVB-N value is closely correlated with storage time (R*=
0.992) and is therefore selected as the key indicator to construct the shelf-life prediction model. Combined with the Arrhenius equation (R*=
0.956, E,=—19 809.28 kJ/mol), the predicted shelf-lives of oil-preserved meat at 4, 25, and 37 “C are 327, 178, and 130 days, respectively.
The relative errors between the predicted values and the measured values are +2.9%, +8.1%, and 4 1.8%, respectively. [ Conclusion] The
TVB-N-based model can accurately predict the shelf-lives of oil-preserved meat at different temperatures, filling the gap in the quantitative
shelf-life prediction of traditional cured meat products.
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Table 1 Sensory scoring table for oil-preserved meat
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storage temperatures
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Figure 6 Sensory scores of oil-preserved meat at different storage temperatures
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Table 2 Pearson correlation coefficients of various

parameters of oil-preserved meat at 4 ‘C

T mE - EFELERERNMIENERETN

F4 37 CTHIEAEIEFRA Pearson #8565 R &

Table 4 Pearson correlation coefficients of various

parameters of oil-preserved meat at 37 °C
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Table 3 Pearson correlation coefficients of various

parameters of oil-preserved meat at 25 °C
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A (P<<0.01) , 5BCE PF4r AR 0 3 7R O¢ (P<<0.01) .

e F 3 2~3% 4 i Pearson A 5 M0 B KO | A AR Ho At
$e bR, TVB-NAE A8 TR BB BE (4~37 °C) h B — 5k
OB TR R, LSRR S B G, R,
TVB-N B AE Ay il 3z A 07 S 0 T 14 A% O 8 47 o
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Table 5 Kinetic parameters of quality changes in oil-
preserved meat

Zi;;z o IR Wi R

EY  277.15 y=0.028 83++7.378 9 0.028 83  0.983
298.15 y=0.072 65¢1+6.883 4 0.072 65 0.953
310.15 »=0.091 20¢+6.994 8 0.091 20 0.978

—4  277.15 y=7.43125exp(0.003 307)  0.00330 0.992
298.15 y=7.137 66exp(0.007 15¢)  0.007 15 0.984
310.15 y=7.445 87exp(0.008 047)  0.008 04 0.992

26 5 00, il 45 ) TVB-N {H A9 — 2% S 1o A1 ¢ R 5L
RPHI=>0.9, B AR LT G I Y K, 38 W — 90 iy 2k 5%
RIMR . HUk, 3 — %8l % 7 B AE R TVB-NE (1 fE
K
2.8.2  ANIAIEGECE T M IS A Arrhenius 7 BRI BG B 3k
TS [ I 53R 32 T S 3 PR R S [ S L R0 3 R L
k, It 454 Arrhenius J7 2, B FH 03 2R 0 & S 0 M FR bR (B 5
T bR 8, X AN TR IR T A SR ZR AT T . Sl R S
i 2 7 2 AR R B kR R EE O Ink 5 L/T Y
{E, JF1# F§ Arrhenius J5 B2 76 7 [7] I 800 B2 T E 47 26 1 [
LG, SR E 7 iR .

i 1 7 W0, SRV T BE 2R 1A Ty y=2.925—2 382.527x,
Nf ) —EJRAE N —2 382.527 , M % R EU R H9 0.956, F W]
ZhABRAEARE LA E . BHE LR RN
—2382.527, i i A M U7 FR W] LAH AR TVB-N A 4L 1Y
1AL BE E, 4 19 809.28 kI/mol, i ¥ % % % (k,) 4 18.634,
¥k fEICA S (3) )5, 145 Arrhenius 7 2

_ 2382527

k=18.634 Xe T | (7)
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Figure 7 Arrhenius curve
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Table 6 Predicted and measured TVB-N values of oil-
preserved meat stored at 4, 25 and 37 °C

[ %/~ I &6 0} T A/ S MAE/ IIRORPN
B /C E/d (10 mg-g ") (10 *mg-g ') %/%
4 60 8.8 8.9 +1.1
80 9.4 9.9 +5.0

100 10.1 10.4 +2.9

25 60 10.5 10.9 +3.7
80 11.9 12.6 +56

100 13.5 14.7 +8.1

37 60 12.0 12.1 +0.8
80 143 13.9 +2.9

100 16.9 16.6 +1.8
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