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Normal Temperature Packaging Technology of Surimi Foods
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ABSTRACT: The work aims to design a normal temperature packaging technology for surimi foods (Fuzhou Eel Ball) to
investigate the relationship between quality changes and shelf life in normal temperature environment and thus determine
whether it can replace the low-temperature storage technology to meet the requirements of the E-commerce courier. First
of all, a kind of bacteriostatic agent composed of chitosan, calcium propionate and tea polyphenol was synthesized by or-
thogonal experiment and coated in the inner layer of PA/PE film for bag making. Secondly, the fish ball moisture content
and total initial bacterial count were reduced by microwave drying method, and then the vacuum package was used for
normal temperature storage. Finally, fish ball TVB-N was detected under normal temperature storage, and based on the
TVB-N, a shelf life model at normal temperature was established. Meanwhile, the total bacterial count of fish ball under
the same conditions was detected, so as to verify the accuracy of such shelf life model and the feasibility of such packag-
ing technology. The antibacterial agent formula could obtain good effects with 3% chitosan, 0.15% calcium propionate,
0.3% tea polyphenol, 400 W microwave power and 2 min microwave time. It was proved that the shelf life model was
more accurate at room temperature. The shelf life of the normal temperature packaging technology is more than 10 days,
and it can meet the requirement that the fish ball can be delivered in 3 to 5 days by the E-commerce courier in the normal
temperature environment.
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Tab.1 Orthogonal test of antibacterial agent
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RIG AT - - + + + + -
B2 - " " N . . ) )
SEWOMARE - - - + + + + -
®3 FAREREIERENESR
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Tab.5 Orthogonal test of antibacterial effect
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1 1 1 1 1.188
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PEFRaE!, Hpr@EpLIE 2 552 B NIRES
[P (52 20 B2 4 ), Bl (A B B B SR A
M. WRESILHELE, S T/K, ERERMT ™
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Tab.6 The moisture content of fish ball and total ini-
tial bacterial count

BOERE K g 3
i 5 -1 i JoE
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[, SR, 4
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() TVB-N {E#E17 B s Hr, SRR S, W& 8.
PLAREEE RPFHRT 0.9, BEA T 75 2 B A7 1R & A9 1
BHRERE  — R TR, X(0) M IV ¢ BE 2] ) TVB-N
{8, xo MW H TVB-N {H( meq/kg ), Hrh 78.8 meq/kg=1
mg/(100 g), k A4 AN ik R H 5
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Tab.7 The TVB-N value of fish ball mg/(100 g)
X ANERREE R ) TVB-N {H
i a]/d
0°C 15°C 20 C 25°C 30 C 35°C 40 C 45 C 50 °C
1 1.12 1.40 1.68 1.8 1.96 2.80 3.08 2.24 2.55
2 1.40 1.68 1.96 1.96 2.24 3.92 4.48 3.08 3.36
3 1.68 1.96 2.24 2.8 3.08 5.04 5.88 3.92 4.20
4 1.96 2.24 3.08 3.36 3.92 6.16 7.28 4.76 5.04
5 2.24 2.80 3.64 3.92 4.76 7.28 8.96 5.60 6.16
6 2.80 3.36 4.20 4.48 5.60 8.40 10.36 6.44 7.28
7 3.36 3.92 4.76 5.04 6.44 9.52 11.76 7.28 8.40
8 3.64 4.20 5.04 5.60 6.72 10.64 13.16 8.40 9.24
9 3.92 4.76 5.88 6.72 7.28 12.32 14.84 9.24 10.64
10 420 5.38 6.72 7.84 8.40 14.00 16.24 10.64 11.76
£8 PHFHBESY 30, 35, 40, 45, 50 CkE FRYRAEI 45100 22,
Tab.8 Kinetic model parameters 20, 19, 18, 17, 14, 12, 15, 15d. H T 205 1 &
i/ C Il y= 5 HRF R TR TR 38 C A AT, R R A 35 1 40 °C
10 X=82.9469¢" 150 0.9772 I 25 6 B B
15 X=98.7904e0(').1]552:6tt 0.9881 WU Arrhenius J7 P b B R R & 59 2 1Y
20 X=119.3070¢ 0.9768 .
25 X=127.0652¢" 017" 0.9797 SIS k:koe‘r} L HT k RE T B, RTE
30 A=146.0136¢" 0.9532 Rfils T RARTREE; R ARE, U 8314 44
35 X=224.8200¢ 0.9685
40 X=256.0826¢" 7 0.9524 J/(mol'K). ¥ZAXLIE: Ink=Ink, - E, , R
45 X=178.2880¢"163% 0.9707 RT
50 Y=194.377] 1665 09781 8 WY k(E 54 XHREE T ARAZ I FEHEA T [l 5t 434

8 AT [ R Y [l T AH G R0 R HiE 3
T, SR RLA T R HRYE GB 10136—2015!"
o TVB-N {H <30 mg/(100 g), HJ 2364 meq/kg, 7]k
Sy WU S K s . T 10, 15, 20, 25,
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335.0097
k=04931e 7 , #HHEE R=0.7429, wEidrk 2
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2)20~30C: 1, =0 1 xt, =1.0522 1 xt,,
20~30 CF, 01=1.0522,

3)30~40C: t; =0 © x1, =1.0488 1 x1,.
30~40 CF, 0,=1.0488,

M AR TTARIHEIRY | F s fLTE 12, 18, 22,
28, 32, 38 'C FHE4UI5 19.21, 17.13, 12.114d.
I £ AUTE LA I TR T TR VR A, S5 9.
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Tab.9 Total bacterial count CFU/g
N I3 L/ C
(Al /d
12 18 22 28 32 38
11 2863.6364 5409.091 7727.2727 8272.7273 19 090.9091 38 318.1818
12 4909.0909 6272.727 8545.4545 8772.7273 35727.2727 52 090.9091
13 6136.3636 8181.818 8727.2727 9272.7273 39318.1818
14 7909.0909 8500 11 136.364 12 318.1818 53590.9091
15 9363.6364 10 227.27 16 318.182 19 090.9091
16 14 272.7273 15 909.09 30 681.818 34.590.9091
17 32 863.6364 32 681.82 33 863.636 37 818.1818
18 33 363.6364 33 863.64 36 954.545 39 454.5455
19 38 090.9091 37227.27 47272.727 50 727.2727
20 39 363.6364 46 272.73 50 500
21 39 636.3636 50 000
22 50 045.4545
SEIN BT AR /d 21 20 19 18 13 11
T 5T B84 /d 19 19 17 17 12 12
RZEF% 9.5 5 10.5 5.6 7.7 9.1
RYE GB 10136—2015" e i 5g 4 19 1 4 7K 7= 4l 52 3Rk -

i T V& BB TS T 50 000 CFU/g (ARifE, Szl
MAHLTE 12, 18, 22, 28, 32, 38 C FAUTRZEH N
21, 20, 19, 18, 13, 11d, SHCRIFHRM 622 AH
ZEANK, VRITZ vk T A %) TN A ) LA 5 - R UL
KR

3 45
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