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G-250 4h , 30min
(ATP) , , ,
1.2 TRIgE 2.2.3 (TVB-N)
WFZUV-2000 ( TVB-N
); MA35 ( , TVB-N 20 mg/100g ,
); HH-4 ( ) “SC/T 3032-2007 ~
QUINTIX224-1CN [ ( ) ( , 2007) 10g
J; PHS-3S  pH ( , 90mL 2min,
); ALP-KT-30L ( ALP )
GR21G ( ) )
) 10%
2.24 pH 10g
2.1 , 90mL
- 1:10 s 30min ,
- S s s — pH
- - 7 pH
2.2 2.2.5 ET.C.
pH TMS-Pro TPA (Texture
TVB-N Profile Analysis)
> (Larsen et al, 2011)
, ( )50%, 40mm/min,
60mm/min 2,
2.2.1 GB 4789.2- 2s P/0.5 , 1 mm/s,
2010 © ” 50%( , 2006) 3
( , 2010)
) 90mL 2.2.6 8
, 10g, 10* 1
10 10° , 3—4
, ImL , ( , 2014) 8
(30+£1)°C, 48h , , ,
2.2.2 GB 5009.3-2010°
7 , 2.3
5—10g  2.3.1
, 101—105°C
F 1 LTI ERE TN AR
Tab.l Sensory evaluation standard for S. melantho
1—3 —-1—1 -3 —-1
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(Labuza et al, 1978),

bl

y = yoxexpk exp(kt) (D)

, Yo: TVB-N (mg/100g); y:
t TVB-N (mg/100g); k: ;b
(d)
2.3.2 Arrhenius
Arrhenius
k = koxexp(—E./RT) 2)
, ko: s Ey: (kJ/mol); T
(K); R: , 8.3144 J/(mol-K)
) :
Ink = Inky—FE,/RT 3)
35°C 40°C 45°C
, (2)
k, Ink ,
(1/T) —FE.J/R
TVB-N k E,
ko : SL=In(y/yo)

ko exp(—E./RT)

(Nourian et al, 2000),
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Fig.l1 Changes in total number of bacteria of S. melantho at
different storage temperatures
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Fig.2 Changes in the moisture content of S. melantho at
different storage temperatures
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pH U ,
6.1
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pH

(Tiencheu et al, 2013)

5.4 : : : ;
0 10 20 30 40
IesE A I8 (d)
3 pH
Fig.3 Changes in pH value of S. melantho at different storage
temperatures
3.1.4 TVB-N
(T-VBN) s
s T-VBN
(Mu et al, 2012)
T-VBN , ( , 2010)
35 40 45°C , TVB-N (1)
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4 b b
) s T-VBN 5 s s
TVB-N
25
SPSS ,
5 Pearson (Wang et al, 2013),
o
< 5 5 , TVB-N  Pearson
D
£ 0.95, TVB-N
E— ( ,2011)
>
= TVB-N
ol . . . ,
0 10 20 30 40 3.2
TR I8 (d) 3.2.1
4 TVB-N >
Fig.4 Changes in TVB-N value of S. melantho at different ko, 6
storage temperatures
3.1.5 2 3 4 k 0.13214 0.16935 0.22579 Ink
35 40 45°C , ) T (GRS
, y=-5.3544x + 15.361 (R*=0.99182)
&2 35°C RH{RFEAT 8] 3 L0 4T B B M R B 20
Tab.2 Effect of time on S. melantho sensory quality at 35°C preservation
(d) 0 6 12 18 24 30 36
3.0 2.6 2.4 1.9 1.2 0.4 —0.1
29 2.4 2.1 1.5 1.1 0.6 -0.3
2.9 2.5 2.2 1.8 1.3 0.5 -0.2
3.0 2.7 2.2 1.7 1.2 0.4 -0.3
R 3 40°C B {RFEAS 8] 33 LLAT B M R B9 20
Tab.3 Effect of time on S. melantho sensory quality at 40°C preservation
(d) 0 4 8 12 16 20 24 28
3.0 2.7 2.5 2.2 1.7 1.4 0.5 -0.3
2.9 2.5 2.1 1.9 1.5 1.4 0.6 -0.2
29 2.6 2.2 1.9 1.6 1.5 0.4 -0.3
3.0 2.6 2.3 2.1 1.7 1.4 0.5 -0.2
R4 45°C BRI 8] 3 LT AR R R G R A 20
Tab.4 Effect of time on S. melantho sensory quality at 45°C preservation
(d) 0 3 6 9 12 15 18 21
3.0 2.6 2.4 2.2 1.8 1.3 0.6 -0.2
2.9 2.5 2.2 1.8 1.7 1.5 0.4 -0.3
2.9 2.5 2.2 2.1 1.6 1.3 0.5 -0.1

3.0 2.7 2.1 1.9 1.8 1.4 0.6 -0.2
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x5 HEEBEIEEM[S TVB-N {4 Pearson HX R £ 7 BN 35, 40, 45°C IR LUAE B ENIE
Tab.5 Sensory evaluation and TVB-N of the Pearson FRAEVESZEHATNE 5 oA

correlation coefficient Tab.7 The predicted and measured shelf life of S. melantho at
o 35, 40, and 45°C
°O)
35 0.994 0.985 0.983 0.972
((®) (d) (@ (%)
40 0.992 0.971 0.968 0.974
35 32 29 9.83
45 0.983 0.979 0.985 0.981
40 25 24 4.08
®6 ARIEETHREME)EAFE. R’ k& 45 20 19 5.13
Tab.6 The regression equations, R*and k values at different
temperatures
3.2.3 TVB-N
(°C) R? k
TVB-N R TVB-
35 y=0.13214x-0.03571 0.99459  0.13214
N k 8
40 y=0.16935x—0.18333 0.98081  0.16935
45 1=0.22579x-0.38333 0.96702  0.22579 #x8 FEIEETAA TVB-NEEVIAIE. R’ k&
Tab.8 The regression equations, R*and k values at different
05 . . . . . . X temperatures
312 314 316 318 3.2 322 324 326 °C) R &
-1.0p 35 y=0.47405x+0.61286 0.96815 0.47405
40 y=0.63937x+1.08000 0.98206 0.63939
x 45| ...
e 45 y=0.96706x+0.84333 0.97465 0.96706
L
-2.0 y=-53544x + 15361 e o
R =0.99182 8 , ,
25 TVB-N k 0.47405 0.63939
' 1/T(x1000
(1000) 0.96706  Ink , 1T
5 k ( o), y = —6.6393x +
Fig.5 The relationship curve between temperature reciprocal 20.801 (R2=0.97l85)
and logarithm of k values
0 IC T T T T T 1
E.=44.51 kJ/mol, " 13.1_2 314.. 316 318 32 322 324 326
ko=6.98x10° , 02} ;
k T -03
« 04t .
: = 05}
k=6.98x10° exp(—44.51x10*/RT) 06 | )
: 07 y =—6.6393x + 20.801}“'“‘0
SL=In(y o )/[6.98%10° -0.8 f R =0.97185
exp(~44.51x10%/RT)] —09°- 1/T(x1000)
3.2.2
6 TVB-N k
4 4
’ 10" CFU/g ’ 10 Fig.6 The relationship curve between temperature reciprocal
CFU/g and logarithm of & values
’ E,=55.21 kJ/mol,
’ ko =1.08x10’ ,
K TVB-N k T
( ,2014), 7
> 35 40 45°C k=1.08x10° exp(~55.21x10%/RT)
9.83% 4.08% :
5.13%, y=vo exp[1.08x10° exp(—55.21x10*/RT){]
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, 10

SL=n(yrva/yorvex)/[1.08x10° exp(=55.21x10°/RT)] F 10 20°C # 25°C &4 TR U 528 5 AT &

3.24 TVB-N TVB-N Tab.10 Predicted value of S. melantho shelf life at 20°C and
, 35 40 45°C 25°C
’ °O) (d) (d) (%)
(Dalgaard et al, 2000),
20 173.9 160 8.33
> ’ ? 25 95.7 92 3.94
9 > 35 40 45°C TVB-N 20 153.6 135 6.45
25 92.1 90 1.21

6.67% 8.33% 14.63%,

£ 9 BILIENAE 35, 40, 45°C AT L TVB-N A 35HR ’
B SR 2R HA T ME 5 KR ( , 2012) 10
Tab.9 The predicted and measured shelf life of S. melantho at

35 40 and 45°C TVB-N 20°C 25°C
Arrhenius 9%,
°O (d) (d) (%)
35 31 29 6.67 3.3
TVB-N 40 25 24 4.08 7 , ;
45 22 19 14.63
3.2.5 TVB-N ,
35 40 45°C s
, (Canto et al, 2012)
1.0x10* CFU/g 3.4
Arrhenius 20°C  25°C 11 s
kQOGC:0.0754
fnsoc=0.0828 ., TVB-N 18.0 mg/100g ,
Arrhenius , 90 d
20°C 25°C TVB-N 1,
kr00c=0.1405 kr50c=0.2386 (N
68 1 IR i
o6 T 1T T4 14f
o4 | A I
s %2 A 5 T
W 60 | T A =11 [ T
B 5 | A £, | | T
st 1A % | I [ IS
T 41 | T
54 LA 1 1 b i [
52 | 1
50 ' ' ' ' ' ) 10 : : - : -
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CENE (d) =i}
7

Fig.7 The product texture change during preservation
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Tab.11 The sensory score change during preservation
(d) 0 10 20 30 40 50 60 70 80 90 100
3.0 2.8 2.6 2.5 2.3 1.9 1.5 1.4 1.3 1.1 0.4
3.0 2.7 2.4 2.3 2.1 1.7 1.6 1.3 1.2 1.0 0.6
3.0 2.8 2.7 2.4 2.2 2.0 1.8 1.5 1.5 1.3 1.1
3.0 2.7 2.5 2.2 2.1 1.8 1.6 1.5 1.3 1.0 0.5
, 2010. GB 4789.2-2010
4
o
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5 134
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— 6 o
= X
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SHELF LIFE PREDICTION ON DRIED SEAFOOD OF RED SHRIMP
SOLENOCERA MELANTHO AT DIFFERENT ROOM TEMPERATURES

WANG Huan, BAI Dong, XIE Chao, LIN Lin, HUANG Ju, LIANG Jia, WANG Ting

(Zhejiang Provincial Key Laboratory of Health Risk Factors for Seafood, School of Food Science and Pharmacy, Zhejiang Ocean
University, Zhoushan 316022, China)

Abstract To study the shelf life of dried Solenocera melantho (red shrimp) meat at 20 and 25°C during preservation,
the total bacteria, total volatile basic nitrogen (TVB-N), and pH value were measured in combination of sensory evaluation
on color, tissue texture, flavor, and appearance. After evaluation on performance of these parameters, we found that TVB-N
value could be used as the key indicator to the seafood quality. With the TVB-N values measured in two temperatures, we
calculated the activation energy (55.21 kJ/mol) and the pre-exponential factor (1.08 x 10°). In addition, with the Arrhenius
equation, we calculated by extrapolation the variation rate constant at 20 and 25°C, being 0.1405 and 0.2386, respectively,
based on which the theoretical shelf life was determined at 153.6 d and 92.1 d, respectively. By instrumental detection on
the hardness and elasticity of the red shrimp product, in consideration of other parameters and sensory evaluation scores,
the shelf life of the seafood was determined for three months at a normal temperature. This study provides a theoretical
basis for seafood storage strategy at normal temperatures.

Key words red shrimp Solenocera melantho;  shelf life prediction; seafood product preservation; quality analysis



