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& O BRI RS B S 0 R O DR ERURI T A B 2R AT R, Sl I (0~10°C)H. =il (25°C)
AR T IR R R T . AR A TR e bR R AR AT T, w4 TR 1R B R s I T
FEH 3 P OTA A AL, JF IR AN S T I SR A AT IR R . G5 R R, FRE K AR T IR A
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B 1 21 20 BT i LA B S8 Cshelf life, SL)
SEBOR AR &, o] A 25 2 RSO £ i B A0 R
AT R0 7K it ol i i 6 T A 8 1) 2%
S AL W A DAy DA 7 S 9l AN I R ) O B S U T
D R SR A T P, R D 4 R o e
PR A G EE . FL v il R AR K 55 i 0 B )
W FPRE AL TR WOE A, S RGP A R S w1 g ¢
Mg bR S, JEsEck, BEEMAYE. B 4
IR ST 2 2oy B U E QI I N I PRt o W I
WK, H TR i) O S SR AR D28 (rem
aining shelf life, RSL) X RIIZ TN ) # BT KR,
Q1 Harri #:%!, School-field £, Square-root %, Exp
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JITAT 28R (A O, DR 7 6 7 i R R
MG, NGt 2 £ B R AR AR AL R A I HOE i,
TRk ReAE HPEEAT PR, A Re R UE T T R R A A
AARE MRS .

K NERIAMER R I E 5, SR mAEH A S
AT TR JE O TRTARE R S LR SCRF AR 55, R o6 3
sty B LAC I AR 7 (00 5 DA B R IS R AT A B R e,
AT AHSCHIF ST ] kg B AR 5 SO G R A d v 5 1) B 2 30 Tt
FEAR SR A ALA . RN A AR T SR . AR A
AL TN ORI, TRITUJE 5 DR SR SR (R AH OGP, W
X D BB S R WO % (rate of spoilage, RS)
BB 20300 (0 (R A T 2 U, M B O R (relative
rate of spoilage, RRS) BLAIAKPEAS LIS N 1K 52 4L A T
K1), {4% School-field #i%Y. Square-root 5%, Expone
ntial BRI, IZ BRI AR AN AR BT 51 R )
WAE 2R, FA R REAE AR BT B Y A T, AR
T BRI W T D R S JE I RV R] AN TR
BSHLER, 2 TE SN [ B B 2R A 2 HL o o)
T H.

K4t (Pseudosciaena crocea) VARG N I,
SR 1 Bl 5 A ) s ASC A 1 il 35 )3 2l 2% g (1) 6 4k
WAL, R SEBR R AR AT I B v i, RN R SR
LT3R = PN ] = N £ e = Ml A 5 G R N Yk e
Ji W 5 IR S PR I 2 O, AR IR T 1
5 B LB A KBl ) 2 E R I B AT B A, T2
U 52 0 TRl A ks WO e PR B A SE B Y G
P2 TR T4, DR DA 27 T 3 R AN 5 A A ) R
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fabr, FORI Bl B 5 T AT REVE U E A 1, JF
T R 0 o AR L RN Y A5 S R A A BRI, R A 2
SO AT 180 7 AR B EAT LRI IGIE

AWIFFEIRIFRIE N B A0 I 1 A A R AR —#WE IR (N
26°350 ~26°550 . E 119°3645 ~119°3649 ), HURX[A
SRR 3t 5 ST RT 0 BRI S B IR ) St AT T > B
R BB YRR ) B AR E A AT IR K A AR, BRI
T B (0~10°C) R (25°C) Wk B AR e
FRAL A A SRR AT RGEWIST, B E A AR St 4
W12 T AR DG, AN 7] 5% 28 300 T ASS 25 1 2 A i
FHPEEAT DR SB0AIE o ] e G R A 235 00 3 68 O
)22 AT ST, DA BRUAS )il JEE 3 BN 5 3507 b
FEE IR S AE B R, 0 S I 5 0 B R I e 5K D S
AR TG R PR R AR =90 DL e
S RM e, Bt R SR ORI AR
— R BRI T R AR

1 #R57E

1.1 MRIE5E

2006 4F 08 4 2011 4F 6 M=% (A ) |
fek il (B 28 MEENY (C ) 4 s, 3 12
HERFES,, A BFESIR TR T T = AR IR,
IR 5 B 2R N VKK B8, RN P R LR R L0
F (IMEKxTEx =56 cm*x40 cmx33 cm, BEE 2cm)
KUK R R 6:1:3, B K/NEA S AMAE, Inik
P isk (0~17C) , 6~9higissLy =, B AMIKA
WA T =S SR, SR OKE AR 1~2d 18
15 FHEAR N K AR R 1. C 2R A BT K i E
BT (UKD, A T T = H .

WRE 5 J2 UK 2 A 18 T8 S50 %, TR (0~10°C),
BT 5E J TN v R BE AR s 9746 (MIR-553, Sanyo,
HA) , WEMAEE 2~3CHENmK, sBUfA s
K5 SR 9248 (MIR-153, MIR-253, MIR-553, San
yo, HA) #E47 3. 5. 7. 8. 10T, =i (257C)
ALY (B: 4°C (50 h) —»10°C (28.5h) —»5C (48 h) ...;
F: 4C (50 h) —10°C (28.5h) —15C (24h) —25
T (5h) LU, AR R B 24 h BORE, R R AN AR
M (A) K 8h HURE,  FH B IADEL B2 it s A (Test 175-T2, 44
K, fllE, KiREE+0.5C, yuM1-20.0~70.0°C) W& fhfk
.

1.2 R

I = R AR e R AR B KA, A3k 144 1
2 W FERBENLAHEL 3 FRARFE (D, Joilb4y AE M E v
Hr, SRJGEH GB/T18108—2000 IR 77308, FE
i L LN 28, PRI WD), A g
AJ5 1 TIECE YR, HI3)5ids (basic panoramic, TUL,
VOHEA) K 53 ot ATHE, AT W% B 4L (total via
ble counts, TVC) . ;= H,S ( (H,S-producing bact
eria counts) ETF4L, DA R MEEILA (total volatil
e basic nitrogen, TVBN) Fl—=H JI% (trimethylamine,
TMAD Fll 22

1.3 R AE
L3.1 e

JRE VY. TVBN R TMA W€ 7B TR 15, 17].

TG FRIGT AN 10.0 g, I 90 mL 0.1%
HEANCR AR IR, @R 5, P10 SR A,
3 NMEERENFBEWR 0.1 mL, M4 E 3y T
BEHEINAE RS (Eddy Jet, TUL, VBT WA TE 7558
R FEFE R E (iron agar, TA) “FARERIN, B NFRER
WA 2 AL, 25 CREFF 48 h W BlR 7R3 AT R 1A
AR AT
1.3.2 i %7

P2 B T 5 3 ) RV BRSSP B —
D3k Py BT B (I 30~100CFU %) , Ml wiva
A RGP, ARES, FHREL, @tk AN
REFERFE, SRR S55347 041, BRI A e
AT T (2 2~3CFU Wivk) , itk 25°CH
Ir 24~48 ho WABEE LA AMIEASFIAE B A S5
TEREAT 7347, AdH Sensitire (trek diagnostic system Ltd,
HE[E) f1 MIDI (MIDI Inc., Newark, Del, ) % R%
T Z AR 210, SERHMEIABREIEAT 16SIRNA 751l
7€, B PCR (9700, ABI, E[) #zfiizeifsg b
AR T TRERIRS AR A W], SEHEAT DNA wifE,
B E B (3730, ABI, &) BT
1.4 HuEALIE

TRI B K Statistica (Release 5.5) ZEit#ff: (St
satSoft, Inc.) ACBH, HEATHDNZE T 2500 Ko/ N & 2%
SESET, MEBEEMAKE>005 HERABE, AKX
ANV A RIEAT M2 AU 5 FI VAR
1.5 BTN

Bl AR 2 P B A 288 ) T B 2 TR R B S A
DEHIEAT L, HoR e BB R W75 T 7R (resi
dual sum of squares, RSS) . {7 /¥ (bias factor, BF) .
HERfi /% (accuracy factor, AF) . ¥JHiRZ (root mea
n square error, RMS) WEEAFHLALE (goodness of
fit) AT, AR

RSS = (x,yX,)° (D
Z lg(‘xca/ / xobx )

BF =10 " (2
Z |1g(xcal /xabs)

AF =10 n (3

RMS _2 Z (xcal -xabs)z (4)
n

s, n O LERE I BE B0 a0 A xgns 73500 h F SARLAT 52
TAEL o

2 HEREQR
2.1 BRZREARN TR E

2.1.1 0~25CeR K& ety . BiAmthFic
K AL TE [ A B AL T W0 5 R 25 R R
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FEB AR, PPN B A R TR AR R AR AR I % v 11
JEWOARS B KT EL, R 1 wh, KB A A i
VR RAF, $E R M B IE AR = H o ik (8.04+1.07)
A (0.2120.17) mg/100g, ¥ EER= HyS Bl K
(4.21£0.15) F1 (2.56+0.78) 1g (CFU/g) -
M2 1 A4, IR (0~10°C) JErjel B 2831 2% 2 i 4%
RMEER L SR = 43 531k (28.71£1.51) F (9.28+1.10)
mg/100g, &% SECR" HyS W7k (6.91£0.37) Fil
(6.2440.08) lg (CFU/g) o SII MR T A 07 4L 4

BV BRI HoS B (6.51£0.24) il (4.50+0.34)
lg (CFU/g) , #ERMEERFEEM =W 750 (24.03+0.3

=1

R, ZRMTEMFAEEER

8) Al (7.45+0.23) mg/100g. AR iAo £h 0T JE I 2%
RUN B 7& SEOH™ HoS WAL (6.94+0.42) 1 (5.7
140.72) 1g (CFU/g) , #ER M HEEEF =H &5k (2
6.91+0.69) 1 (8.59+0.66) mg/100g. ki A
o R YR S 7E HoS AR R IEA, WLR
FER (Sig,>0.05) , “HEHHRNA2E 2R (Si
2,<0.05) .

1 EY, KR (0~101C) 5 (25°C) MR
JEWMUNAHLE, SR TR HS WA 2WIC, £S5
JEW A BRI T BRSO AR 22 5, DAL, SR BB
ECAEEAT 16STRNA I 7100 28 1 R AT 7 R4

TRERHALE B Y R BRAFAE

Table 1 Quality characters of the initial and the end of shelf life of Pseudosciaena crocea stored aerobically at low, ambient and
non-isothermal temperatures
e A HEE/C R DHL /Eﬁﬁﬁ) /&gﬁﬁ) fﬁ%ﬁ%ﬁ =P %/(mg-100™'g™)
s 10 4.21+0.25 2.56+0.78 8.04£1.07 0.2140.17
0 6 6.64+0.49 6.314+0.22 30.12+2.06 10.83+0.38
3 2 6.86+0.57 6.14+0.14 29.65+3.61 9.30+ 0.58
5 3 7.60+0.25 29.58+3.19
7 1 6.63 6.30 26.30 8.36
fii
8 1 7.05 29.24
10 1 6.72 6.21 28.26 8.64
Sig; 0.21 0.60 0.46 0.10
&ZE 14 6.914+0.37 6.2440.08 28.71+1.51 9.28+1.10
i 25 1 6.51+0.24 4.50+0.34 24.03+0.38 7.454+0.23
E 1 7.23+£0.01 6.224+0.06 27.40+0.04 9.0540.12
A F 1 6.67+0.01 5.20+0.06 26.42+0.09 8.12+0.08
&ZE 2 6.9440.42 5.71+0.72 26.91+0.69 8.59+0.66
Sigy 0.16 0.74 0.29 0.04

TE: Sigy AR K ) KT

2.1.2 0~25CRE@i K&k ae)sF e )i
22 FivR, TRAZSSIN, N 0~10°CHAHER RIS

BRAT 280 BRAMTE, M 25 C b AR GEAE A 200l 0 2521 8
1A 63 KT, JFIHTHE. S5REY], G (0~10C) I
K BRAUNZE WA FUECIRT (Shewanella putrefaciens)
SEREEEAE, LB 67.5%, 5 Birte F VBRI B
P B R A /K A ISP 3 B e w3502 [ e B
—EHENERIEE (Pseudomonas spp.) « T HHIE &

F2 KR, ZERMTEIEA

Sigy HfGL ., FEMAANAR LI B ) 2 K

(Aeromonas spp.) FAEEKHT B JE (Moraxella spp.) 5. ik
(Vibronaceae) &= (25°C) FIARR I A T8 A [ 4F
SE RIS, LU o A 53.1%81 42.9%, B A LI,
BARYEE, A3, BIEFRTEEN, T 2ZHAET AR
FERK S AR = b RIS H I T AR 2 LA B AT R
EEA 53500k 25.9%F11 17.5%, At ) H BT fig 5 7 /K ek
B DAEZATE DG, FFHRILT D5 Ay FO I B R i R
WHTRES S T B MOL 2 .

=GR R AR

Table2 Bacterial flora of Pseudosciaena crocea stored aerobically at low,ambient and non-isothermal temperatures at end of shelf life
[ FHk . PN o3
T I T T e O T I
&
pun i i 7 i i i 7 i i 7
- (/S S S R S N SR S/ S N/ SR M / SER N 7 S S/ S N S
# k% k% ke # k% k% k. # ke # k% k% 54
fIGIR 7 2.5 11 39 6 2.1 24 8.6 189 675 16 5.7 6 2.1 0 0 0 0 21 7.5
7] 5 6.2 0 0 0 0 5 6.2 6 7.4 0 0 0 0 21 259 43 53.1 1 1.2
A 0 0 5 7.9 0 0 4 6.3 11 17.5 0 0 0 0 11 17.5 27 429 5 7.9
M HEAT AR (0~10C)  Eil (25°C) A 2.2 MEXEBMIERFRE EEESITEMN

W (E. F) Wmik%, A e s, MWk
EFRbRAIW BRI 5.4~17.8.1.1 Fl 4.6~9.3d
(£3) .

2.2.1 AR B Mk FARA ey A2
U PO B Y I 5 i P T WO AR AT I, A

X T R 2 A e SR IR £°C IR S BT R R DA 2 2 i
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JEE ) 55 Wt 2, B 25 2 35 R I 10 B 2R3 R DL ¢°C I 11 B2
44 . Dalgaard 25U Uk JE I FE 5 B8 40 I M S b
JF &% T Exponential. School-field fll Square-root #H X7}
i W Td AR R

In(RRS) =ax(T-T,,) (5
3
m(RRS) = LI L1 ()
R r+273 T,,+273
T —T min
NRRS =——— YD)
T _Tmin

ref
K, E, NEMIGICAE, kI/mol, T ANWHGIREE, C, R
N R 8.314 J/(molK), a NIEJERHEREL T4
gk MR, C, T, WZHWE, MIE 0~25Cill/E
O [H PR RANR B AR 2 IR B HE, W IERE O CHE N 2
W, RS AN MO R, C.

WA W 5 3, R (5) ~ (D T H 0~
25°C AN WO % RRS $dls (R 3)

£33 RIE. ZEATRIREA S & 5 IRH AN X R BuE =R
Table 3  Shelflife and relative spoilage rate of Pseudosciaena
crocea stored aerobically at low, ambient and non-isothermal

temperatures
CRAR WEC S EEE’;
0 6 17.842.5 1.00
3 2 13.243.0 133
5 3 9.3+1.1 191
fIGIR 7 1 7.2 2.47
8 1 7.0 2.54
10 1 5.4 3.24
4 14 54~178
) 25 1 1.1 14.8
E 1 9.3
AR F 1 46
Gty 2 4.6~9.3

LLO NS W%, KA 0. 5. 8 Fl 25°CIf RRS %
#1& tH Exponential. School-field FI Square-root RRS #i74
(K1, BHBSH E~74 K/mol, Th=-10C, W%
etk R4 a=0.11

3 In(RRS)=0.11T

R*=10.9961

In(RRS)

25 30

a. Exponential #5171

2012 4
3 —
In(RRS)=32.7-8933/(T+273)
R>=0.9998
2 -
(2
X
34
E
1 -
0 1 1 1 2\ 1
0.0033 0.0034 0.0035 0.0036 0.0037
1/(K+273)-1/273
b. School-field #5754
4 —
V(RRS)= 1+0.10T
R?>=0.9769
3
[
<4
&
g 2
5
<
IS
S
S 1
0 1 1 1 1 1 1
0 5 10 15 20 25 30

i/ C
¢. Square-root 57
B 3ARA Y KR & fRiE S AR R R F X A
Fig.l1 Relationship between RRS and storage temperatures of
Pseudosciacna crocea in three models

2.2.2 AAXE Mk FAER 4932

XH BF. AF. RSS 1 RMS %} Exponential. School-f
ield F Square-root RRS BIAIPEREHAT VP, &K 4 AT UL, 3
FREALI) BE S440TE 0.75~1.25 JuE Y, R BIRIALI) L n]
52 o RRS A5 e D96 (1) b BRAERfR B AR g7, 1 A4
F>1.30 SR 400 BB ok =, % 4
AL, 3 PR AF ¥9<<1.30, T2 %5
# AF. BF. RSS Ml RMS “5VFr 240, w50 3 e
A[4%5%, Hrp School-field RRS A7 )P4 2 50 (i 25
i, FMHAEREML T Exponential RRS 4% %4 fll Square-root
RRS #HL,

4 3 RRS ARG EREITA
Table 4 Evaluation of predictive performance of three RRS
models
RRS 7 RRS T AF BF RSS  RMS
3C 7C 10C
Exponential 139 215 298 1.03 0.94 0.17 0.24
School-field 142 226 3.17 1.06 1.02 0.06 0.14

Square-root 1.69 2.89 4.00 1.22 1.22 0.88 0.54

W AF NUETRRE, BF ZEFE, RSS NHkZET-JIrFl, RMS K3z % o

2.3 SRS pAYE 5185F
2.3.1  REITFORAER ¢4 Ay 1
K Ah 22 LYK A S50, O 38 3 Ay s e 1o 8 D12k
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WA SRR, IS FRER) SL,~17.8d, BSE E

a=74kJ/mol, T,;=10°C, ERERE a=0.11, 23N

5~ (), GEHXTENoERE L, JFAH Expo

nential. School-field 1 Square-root 5 4TI A G
17.8

SL, =——— (8
Exp[0.117]
17.8
Skr = [-74 1 1 } (9)
Exp| —x( -—)
R T+273 273
st =—8 (10)
[0.17+1]

X, SLOMIREE T RG2S, d, T AR, C, RA
SARH L 8.314 J/(molK).
2.3.2 WRHERBMITNAEA 6930E

KH 3. 7 A 10°CIe R OR B B AU H R, X=X
(8) ~ (10) HATHAE. % 5 iz, Exponential. School
-field FI Square-root £ 4% JH FRUI AR 224 (1% 5000 {8 55 S IAE AH
STRZED NN 7.3%~13.8%- 1.8%~9.8%F1-13.8%~-20.
4%, “FRIREZEHIA 10.2% 6.3%F1-18.1%, FHI Ex
ponential %7 F1 School-field #8434 G b il fE i T 7

1 1
B4

*5 EEEEARINEARES LRATMNEERIEIE
Table 5 Validation on shelf life predictive models of chilled Pseudosciacna crocea stored aerobically under isothermal conditions

Exponential £ 421574

School-field B 4174 Square-root 5% 22 Hf#7H

g/ C SLgps/d
SLpray/d FAXTRZE % SLyg/d AR EE /% SLyg/d AR /%
3 132 14.8 12.1 14.5 9.8 10.5 204
7 7.2 8.2 13.8 7.9 9.7 6.2 -13.8
10 5.5 59 73 5.6 1.8 45 -18.2

e SLops A ETHISMME, SLira I STAWNTME, AHXTIRTE= (SLpra= SLobs) *100%/SLopso

2.4 FIKELHATAMAER ROAE 5181E
2.4.1 FAREAFNARAE 494012

FEA = R P L AR AT S BN, R
Krp 3B 20T DU A AR H I 1a] -5 BE AR AL o T8 4% B 4
ST 5 3% B ] 30 88 73 S S e A 8t A A1 i POl 88
ISFIA) X ), LT AN RIS (0 I ) e e pl 2 2% 4
N0 R, SRS S HEE TR 2, 2
Al LS AN A R B R DR AR R R

SL, Z [STT” xRS, ]

RSL, = ol (1D
ExplaxT]

SL, - Z [SLT” xRS, ]

RSL, = o (12)
~Eax10' 1 1

Exp x( - )

R T+273 T,,+273

n

- SL, - ;[SLE xRS, ] .
e [1 +ax T]2

A RSLy il B2 TN TORIR DA, ds SL, AT,
MLy, RIZHEE T AU ST, AL T, M
JERIF ], s RRS, A T, I RGBS O
2.4.2 FAETEHATNAER 6IE

Zt g ) E: 4°C (50h) —10°C (28.5h) —5C
(143 h) ... )5, BASRAHIZ S (93d) - LL o 1EN
ZHEWIE, B HEEN SL,~17.8d, HHSH Ea=T7
4 kJ/mol, T,,;,=-10°C, i B RE a=0.11 7 A (11D,
(12) A (13) wJH-5 0~25°C ¥ W AS RV R 1 )
R, HE D NS BEEIEONAE 0 9.6 9.2
1 7.3d, MXRZEN 3.3%. -0.9%F1-22.1%, WFE 6.
Zit ) F: 4C (50h) —10°C (28.5h) —15C (2
4h) —-25C (5h) .5, EAREEMIZ A (4.6d) .
KHED E v E I, 13 20Z 8 1T Bt A2 1 U AE
Sk 4.61 4.7 F1 4.5d, AHXFRZES N 0%, 0.2%
F-0.2%, W3R 6. 18t L 3 el 4x BT 42 3 T A A
O AE 6 R 22, A] %K) 3 1Y) Exponential ) 4% 5% 48 A A
FI School-field T 4 Bt 42 AL Y M R, e PR I4 A &L
TR 0~25°C v [l 1) el 42 B2 22 401

F o6 KIBERINREARSEIRAMNREIE

Table 6 Validation on shelf life predictive models of chilled Pseudosciacna crocea stored aerobically under non-isothermal conditions
L Exponential 78|42 53 42 {55104 School-field #4357 4L Square-root | 4x Bt ALY

SLobs/d N \ )
i SL peld HIRHRZ/% SL we/d RS ZE% SL peld FRHRZE%
E 9.3 9.6 33 9.2 -0.9 7.3 -22.1
F 4.6 4.6 0 4.7 0.2 4.5 -0.2

E: EJ4°C (50h) —10°C (28.5h) —5°C (143h) ...; FH4°C (50h) —10C (28.5h) —15°C (24h) —25C (8h) ... ;

DA -

Lo 19 RSN, SLpeg

A TR (R . TR PRI . TR R
- 7% HoS BRI B B I 40 AT, Wi R IR T 15 20000 5.4~
1) &3 SHRiE (0~10°C) « %3 (25°C) FAFE 17.8 d, 52 JE WU BiT b J&5 W s BB TR ANBL T B F, =R
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BRRIAAN 1.1 d, 45 i O A oI R i A 1

2) K Exponential. School-field 1 Square-Root #i
RUfE T AR FE R IARR B WO 2255, 15 2R M1k
4 74 kJ/mol, F/MREHN-10C, WEREHN 0.11 S
5, JFkt 3 PR ORI, JERH e R
ZEE . BRZE1-J7 FI HER LA J7 HR 158 25 0 A5 28 ) 42
EARERATIF, S5 5 7R School-field ML H A5
ekl BE RN /M 22, PEREDL T Exponential £ Fl Square
-Root #7,
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Predictive model construction of shelf life for cultured Pseudosciaena
crocea stored at different temperatures

Guo Quanyou?, Wang Xichang?, Yang Xianshi'*, Jiang Chaojun?, Li Xueying®, Chi Hai*
(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. College of Food
Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To investigate the causes of fish spoilage under different temperatures and develop the predictive model of
shelf life, sensory, chemical and microbiological characteristics and bacterial flora of cultured Pseudosciaena crocea
stored aerobically at low temperature from 0 to 10°C, ambient temperature at 25°C and non-isothermal temperatures
were carried out, and the specific spoilage organisms in cultured Pseudosciaena crocea at above mentioned temperatures
were also identified. And then three predictive models of shelf life were developed and validated under isothermal and
non-isothermal conditions. The results showed that the shelf lives were from 5.4 to 17.8 days and their specific spoilage
organisms were Shewanella putrefaciens, Pseudomonas at low temperature, and shelf life was only 1.1 days and
specific spoilage organisms were Vibronaceae and Enterobacteriaceae at ambient temperature. Predictive models of
shelf lives including Exponential, School-field and Square-root equations were fitted based on the relationship between
relative spoilage rates and temperatures, and three model parameters which were the temperature characteristics
coefficients(a), minimum temperature(7,,;,), apparent activation energy (E,) were 0.11, -10°Cand 74 kJ/mol, respectively.
Three predictive models of shelf life were validated under isothermal (3,7and 10°C) and non-isothermal conditions.
According to the comparison of relative errors of three models which were 0%-13.8%, -0.9%-9.8% and -0.2%--22.1%, it
showed that School-field and Exponential models of shelf life were better than Square-root model for evaluating quality
of fish at 0-25°C. This paper provides a basis for developing the intelligent predictive systems of quality integrated with
the package, storage and distribution of fish products.

Key words: storage, temperatures, forecasting, shelf life, specific spoilage organism, predictive modeling, cultured
Pseudosciaena crocea



