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Tab.1 Sensory evaluation standard of semi-dried M. anguillicaudatus product

5 , , ,
4 ) s ,
3 ) )
2
1 > s
1.4 Pearson
4 4°C
20°C 30°C 40°C ,4°C 3d 5
,20°C 30°C  40°C 2d ,
TVBN TBA
) 3, 2 3
2.1
1.5 2 3 , 4°C
PASW statistics 18 R ,
R2 RWMETHRE4CUEBEGTEERNTL
Tab.2 The variance of semi-dried M. anguillicaudatus product indicators at 4°C
(d
0 3 6 9 12 15 18 21
3.91(0.13)*  4.31(0.28)*%  4.88(0.16)°¢  5.05(0.32)®  5.56(0.26)°"  5.95(0.42)*"  6.92(0.56)"¢  7.88(0.33)°
(1gCFU/g)
(rr;YE)Igg) 23.49(0.38)" 23.73(0.97)" 26.81(0.48)® 34.53(1.10)° 39.37(0.56)° 42.53(0.91)F 55.08(0.95)F  63.93(1.22)¢
TBA(mg/kg) 1.23(0.05)*  1.26(0.07)*  1.33(0.11)*®  1.42(0.05)5¢  1.49(0.06)® 1.51(0.05)°®  1.57(0.06)*  1.69(0.04)"

, ( )
(P<0.05) v
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Tab.3 The variance of semi-dried M. anguillicaudatus product indicators at 20°C, 30°C and 40°C
(@
0
2 4 6 8 10
20 3.91(0.13)* 4.71(0.15)B 5.38(0.17)*¢ 5.91(0.33)*P 6.92(0.31)" 7.95(0.22)"
(1gCFU/g) 30 5.23(0.23)™® 6.35(0.13)"¢ 7.08(0.36)"° 7.92(0.28)"F —
40 5.72(0.22)"F 6.94(0.28)C 7.98(0.24) — —
TVBN 20 23.49(0.38)" 30.48(0.72)*" 41.43(0.39)~C 57.41(1.23)* 62.06(1.05)*F 70.19(0.63)F
(mg/100g) 30 36.43(0.91)>P 49.12(0.47)*¢ 66.28(1.06)*P 74.81(1.21)>F —
40 48.79(1.02)*" 60.34(0.53)>C 76.94(0.99)>° — —
TBA(mg/kg) 20 1.23(0.05)* 1.41(0.09)*8 1.52(0.13)~8¢ 1.65(0.06)~<" 1.71(0.05)P8 1.84(0.07)"
30 1.43(0.11)*B 1.57(0.08)*¢ 1.75(0.09)* 1.95(0.07)"F —
40 1.46(0.12)*® 1.64(0.07)~¢ 2.09(0.05)>P — —
(P>0.05), 20°C  30°C  40°C 1 ,
, (P<0.05), , 40°C 6d 30°C 8d 20°C
, , 10d  4°C 21d
, , (Gimenez et al, 2008)
4 , (P<0.05), 25 ¢
, I ——4C —=-20T
_ 20 % 30T ——40TC
R
2.2 0
e
(TVBN) %g 10 |
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b o . ) ) } }
( , 1994; , 2013) 2 0 5 10 15 20 25
3 TEAYE (d)
s . . s 1
TVBN (P<0.05), 40°c 6d 30°C Fig.1 The variance of semi-dried M. anguillicaudatus product
8d 20°C 10d , TVBN sensory evaluation score during the storage
76.94 70.19 74.81mg/100g, 25
(P<0.05) ,20°C 30°C  40°C Labuza  (1978)
TVBN (P<0.05),
’ cA=A,e"
2.3 N ;4 t ; Ao
(TBA ) &
> k ,
3 > 30°C  40°C > Arrhenius Arrhenius
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Tab.4 The Pearson correlation coefficients between sensory
scores and indicators of samples under different storage

temperatures
4°C 20°C 30 40
0.983** 0.993** 0.991** 0.985*
TVBN 0.986** 0.988** 0.990** 0.975%
TBA 0.983%* 0.974%* 0.983** 0.965*
* 0.05 | ¥* 0.01
2.5.2 5
b
R>>0.94,

B

x5 BERSHFECEEFRETHREYTHE
Tab.5 The regression equations of the variance of colony
numbers under different storage time and temperatures

(°C) R? k
4 y=0.0307x+1.3627 0.9792 0. 0307
20 y=0.0685x+1.3857 0.9935 0.0685
30 y=0.0857x+1.4357 0.9512 0.0857
40 y=0.1167x+1.4304 0.9465 0.1167
Ink T , y =
— 1
—3185.2x + 8.0667, Arrihenius y = 73185.27
+ 8.0667, E, 265 kl/mol, ky  3186.6,
Ey
kr=koe *r,
kT3
.= InAd—In4,
26,510

32x10%e ®

2.5.3
=
In4—-In4,
32x10%
(A=10® CFU/g)
, 4°C  20°C 30°C
40°C ,
, 6
6 ,

F 6 CREETHRERNFIEIRE T SR8 8 nE
SMME L
Tab.6 The comparison of prediction and actual values of
semi-dried M. anguillicaudatus product shelf life under different

temperatures
°O) (d) (d) (%)
4 22.02 21 4.6
20 11.75 10 14.8
30 8.22 8 2.7
40 5.87 6 2.2
3
(1)
(TVBN) (TBA )
) TVBN TBA
(2)
Pearson R
Arrihenius
Ink :—3185.2% + 8.0667, E, 26.5
kJ/mol, k, 3186.6,
In4—In4,
B 3 _ 265410
32x10°e 7
(3)
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PREDICTION OF SHELF LIFE ON SEMI-DRIED MISGURNUS ANGUILLICAUDATUS
PRODUCT BY KINETIC MODEL

LIU Zhuo-Ran, WENG Pei-Fang, AO Yu-Yan, WU Zu-Fang
(Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo 315211, China)

Abstract

as total colony counts, total volatile basic nitrogen (TVBN), fat oxidation degree (TBA value) and sensory evaluation in

In this paper, we studied the variation of indicators of semi-dried Misgurnus anguillicaudatus product, such

different time at 4°C, 20°C, 30°C and 40°C, respectively. The results showed that the quality of the product got worse as
the storage time extended and the change of quality indicators became slower with the lower storage temperature. Pearson
correlation analysis showed that the crucial factor affecting product quality was total colony count. Based on the Arrhenius
equation, the kinetic model was established between the total colony count and storage time as well as storage temperature.
The activation energy E, in the model was 26.5 kJ/mol and the reaction rate constant k, was 3186.6. By using this kinetic
model, the prediction values of shelf life in different storage temperatures were close to the practical dates, and each
relative error with this model was little. Therefore, this model can predict the shelf life of semi-dried M. anguillicaudatus
product at the storage temperature between 4°C to 40°C. This result can provide the theoretical basis for the exploitation
and market circulation of semi-dried M. anguillicaudatus product.

Key words kinetic model; shelf life

semi-dried Misgurnus anguillicaudatus product; storage;
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