3 = 38 PACKAGING JOURNAL

MI 2018 £ 3 10 % 55 4 HVOL. 10No. 4 July 2018

D RN IR ORF N U Ol B g S DRI 3121

doi:10.3969/j.issn.1674-7100.2018.04.009

F i g

BFF FEm

RN RFAEF K
HiEL AN ITAFR
W@ 4B 350300
2. B om ik B O E B R
BARIAR R P
A ABE 350300
3.AM T K TR LHEAR
FOIR NN

—_

H OE ANFTEgRIEORGEN, AL WRMER, UETEHA
AR B HURT AL R M E R AR, VL&) TVB-NA AR, 23
ATREHNFHO—BREDAFRRPBEAPAESEH AT FITA TR
(1stOpt #= MATLAB ) # 5 = CIE &M RIEEA, SHA R &6 8 % B8
ol B SRR G A, FREREN, —RR BN FRRIAER
TR R FHBE AKX HBE T HRE, SREL S, 2REBETFHE
BAELSFRAPZEGXF; ZAEEERRABERE N LRI F TR, EEME,
HHEEY, PREAHFEMBTREELRRPO XL, B RAe T T 24
A MATLAB % 3 84, RMET-E@ 0 H A PALA, BAERMEA A
H—EHE, B—BR BN FRRER E e, WIEFLBETR P AL

& A 350300

A — BB 3 T F R RIAEA

XgEE. AN e, B

HE DS TS254.4

R¥; —BREEHAF; —LFLRE

MRS A

TEHE: 1674-7100(2018)04-0056-06

0 517/

“FEINEAL” (S ) SRR E AT T A
A/NVZ, AS[E TR e B s R faotL, T T AL
Bz, HHAWIER MR o TR
B HIRGE, B K “mmMaAL” B,
T 238 H A UK R IR AR iR AR s fa L, SR A
e T AL PR A, 1~2 d LS I
Ealpie

HHT X B8 2 ] i 19 i 22 ok FARIR B, A
K LA H AL S T I TR BRI B R T
FH Bk S 45 U DA P 56 40 B8 R A TE XS 52, B AN ) il R T
BE (5,10, 15,20 °C) F, XFHgEd & A0 & PR Ik

A (TVB-N) . miftEHZEE (TBA) KK &
B BCE AR L T RSE, T Arrhenius 5 FEEE N
6 BE I i ) S AR AR Bl Ty SRR, I DU SR
PR, ST R AU TR AT SRR,
TR AT Ay O e B R S R A A . BRI
V£ BE i S AEORUTE R RNREE T, gy T BRI 1Y
TVB-NH. TBA. [ SE S ittt 2 Fo At et [i]
() Arrhenius 2J) 122808, FFAG 2 LGRS AR R
WFFTAE SRR, BB GERT R A AE K, 4R BB T
e, A EER AR E AR g, JF H
st 0T 45 0 1 3% B A U R B s Arrhenius
J5 TR A 0 JBE T AR 1 Bl A TR L AR e Y

i HE: 2018-05-09

EEWE: 2REBOEHAREERE SR TR PO RIESETH (107118) , #&HM B R 3 4 % B0 H
(2017-G-72) , REBHE/T A LILLEEHIH (JAT170674)
EERN: & 7 (1983-) , B, WAL, BTSS0Il , F20F5T 5 0 i i %,

E-mail: 184737161 @qq.com

BIEEE: MINE (1967-) , 5, WEEA, HEIRAARE R BIR G R  TREN, ER NS R T A 5

THFHEIFEISY, E-mail: 963947786@qq.com



Dd £ i, &
BN LS N R T R AR R

PUARGEE s T £ JBE I b 1) 57 SR I TS T A X 15
ZREEE] 10% Z .

FRET RTINS T, 2R
— RN S I R, SRJF L Arrhenius JTREG A
TR G, HENT IR S SR AR ) — G Bl ) e AR
AR A B R R R AN AR, WS
S U B EORE Y 2 IR PR
AW EE TR, R 52 R R 0 T
BRI T A% LA A B B Sz fa ARG IR AE
B ZEILIERE B RIfAILE) TVB-N S k4 ©,
BN T — N B ) R AR R B A
PBLEAR, TEBA BARECH BRSO, BRI
g &7 TN ST Y s BV | 85 Y d i g <3 i B
FEIBE P R 506 06 T b O AR B A AR O AR 5
1 ) A — b A PR Y T T LR AR A, DU
LR BRI AT RO A AR AL PR RS
2%,

1 KIw

1.1 EREHES5IREFNSE

1) Jst

FLAIL, AHdigefs, SREIE, SR
f%E; FeRMPURINR, 2992 Ailil; PA/PE(polyamide/
polyethylene) 4%, fRM A A ERMI R A BR A Al ToK
LT (sl B i EOMIET 99.7% ) « AL (4
Brafi) |, RESR R WH L, rat,
J B Ay BN IR T 98.5%, A M 1 T4 24 1 254 B
Al BREAR, ek, TRV YRR R
N

2) R HIE

HLF K, CTH-1003 %I, K54 0.001 g, 15
MR GRS ABRA ] fHIR R4, TS-80
R, g GE R AT R AR ORI,
/NGFIEDN 0.01 mL, FESEHTBORAGEA IR W
BT, M3-L239C 4, 2 450 MHz, 600 W, 2 i 4E [4]
A A BR A F] s AR PRt {, MD-610A 1, J&
IR A A PR A H] ;4 A Sl e AL, ATN-500
B, R PRRRE R A R AR GRS,
CM-600 7Y, JRHAL WA A R vl o
1.2 ZXRFHE
1.2.1 TVB-N {& &3 &

Wl “ga AL 2y 9 4, R4 1048, RRA4% 2 K,

R TR 120 s; HSCRMEPUR L, FRA
PA/PE 4514, %S5 SRR R0t iy AL )
BT AFERE (10, 15, 20, 25, 30, 35, 40, 45, 50 °C)
FR) P TR PEL 55 TR A R, g A A - AR ALY
TVB-N 8.

TVB-N {8 () 1l 5 $# B8 SC/T 3032—2007 { /K 7=
it P R MEER IR I ) U R R A T
1.2.2 #ReyEsS

MR SN B ) 3ie, TEF RGOS, 1
HILH TVB-N{EZE ML (V) fF6 —F 8 J12% 5
AU FTIASE TVB-N 8, 4T Tt
Y 5 ¢ Z a1 — 0 By T AR

Y()=yee ™, (1)

Ky, WG TVB-N{H;

¢ MIFTa]

k > TVB-N {H I L 2, J& 5EA M S
¥, £94 Arrhenius 2 12

Ex

k=ke &, (2)

K ky IR T
E, MiEALRE;
R NEMHFEL
T RHRTI2HR
=G (2) WO, ATARER o R X

1nk=1n&,—§§, (3)

Wik k5 TZEPCR, BiRESHEIAR X
SFE AR (1) s, FIRBCEG SR
A G B AR IR AR, e
AL R X R T T AL A R VR B, B6 R  Ah
DR AR ) o ff P
123 HEXEBEGHAE

T 74 BB I 22 4% I8 GBI/T 4789.2—2016 (£
LA EFME ERMMEYER R B SR E )
W T, SRR, TR R A L
TR TE B

2 HBRSM

21 FIfah TVB-NESH
7K [ 4if ek is BE (10, 15, 20, 25, 30, 35, 40, 45,
50 °C), F T AMAILE TVB-N{EI B4 R a5 1 s,

- 57 -



m € %= == f PACKAGING JOURNAL
2018 £ 55 10 & 5 4 A VOL. 10 No. 4 July 2018

®1 FI&AMTVB-N{E
Table 1 The TVB-N value of fish ball

TVB-N {ff /(mg-(100 )

B E] /d

10C 15€C 20%C 25 C 30 C 35 C 40 °C 45C 50 °C

1 1.13 1.41 1.66 1.82 1.95 2.81 3.06 223 2.53
2 1.40 1.68 1.96 1.96 223 3.91 4.47 3.05 3.35
3 1.68 1.97 223 2.81 3.05 5.03 5.85 3.94 421
4 1.97 224 3.08 3.35 3.90 6.16 7.26 4.75 5.06
5 226 2.81 3.64 3.91 4.72 7.26 8.97 5.61 6.13
6 2.81 3.36 421 445 5.61 8.41 10.37 6.46 7.26
7 3.36 3.93 477 5.03 6.43 9.55 11.75 7.25 8.43
8 3.65 4.19 5.04 5.61 6.70 10.62 13.17 8.41 9.22
9 3.93 476 5.87 6.70 7.26 12.31 14.83 9.25 10.66
10 421 532 6.71 7.82 8.42 14.05 16.26 10.62 11.78
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Table 2 Primary reaction kinetics shelf life model

R /°C DRI R k td
10 7=83.362 6" " 09778  0.1501 22.28
15 1=99.494 3¢"°% 09881  0.1508  21.01
20 Y=118.676 3¢"** 09756  0.1563 19.14
25 Y=127.676 5¢"'“% 09804  0.160 8 18.15
30 Y=144.8357¢"% 09540  0.163 8 17.05
35 ¥=224.662 7¢*'*" 09694  0.168 0 14.01
40 ¥=254.728 9¢*'7°*  0.9520  0.1762 12.64
45 Y=177.665 0¢"'®” 09696  0.163 7 15.81
50 ¥=193.601 1¢"'7" 09776  0.167 1 14.97
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Table 3 Total numbers of colony and model shelf-life of
fish balls at different temperatures

W% R%/(CFU-g
Fif 1] /d ¢ g)

38 C 42 °C

11 39415.181 8 20 090.909 1
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Model Construction of Shelf Life for Fuzhou Fish Balls at Normal Temperature

YU Li"?, LIN Yuanzhi"’, DUAN Ningning"*, SU Yuhang"’

(1. College of Marine and Biochemical Engineering, Fugqing Branch of Fujian Normal University, Fuqing Fujian 350300,
China; 2. Fujian Universities and Colleges Engineering Research Center of Soft Plastic Packaging Technology for Food,
Fuqing Fujian 350300, China; 3. Fuzhou Packaging Engineering Industry Technology Innovation Center,
Fuging Fujian 350300, China )

Abstract: The shelf life model of fish balls packed at room temperature was studied for the convenience of online
shops selling fish balls to control the shelf life more accurately. According to the TVB-N value of fish balls, a shelf life
model based on reaction kinetics and a two element nonlinear shelf life model with the help of statistical tools (1stOpt
and MATLAB) were established. Then, the accuracy of the two shelf-life models was tested by the total numbers of
colony. The results showed the primary reaction kinetics shelf life model had to be calculated by the conversion of a
large number of data and formulas, but it could better explain the relationship between the temperature and the shelf life
in spite of the complex process. The two element nonlinear shelf life model was simple and easy to calculate with the
help of statistical tools, but it could not explain the relationship between the temperature and the shelf life. Moreover,
the calculation of shelf life had to resort to professional software of MATLAB, which made it hard in application for
common online shops. Both of the two models demonstrated certain degree of accuracy, the primary reaction kinetics
shelf life model was recommended for common users since it was more precise.

Keywords: Fuzhou fish ball; shelf life; primary reaction kinetics; two element nonlinearity
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