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 EFEEKEAS CRBIRT R RERE R a4 SRARL AT T EFEE T,
F Gompertz FFEE BHIIA T ¥ K B ( Pseudosciaena crocea) LR TE L. Fiéf KB A FEE SE(TVCO) R
(5.52£0.41) log cfu/g, A ML F A (TVBN) K(10.65 = 0.41) mg/100g, ME AR LB E 2%, 2 2% [KIAMER &
84.3% , FEAIES BAME B (Aeromonas spp.) 7.1% , NENITF BB ( Acinetobacter spp.)15.7% , 3% RAT B ERFF
( Citrobacter freundii) 10. 0% , 1R 2 M B J& ( Pseudomonas spp.) 12. 9% , W& Z ZF A5 & 5 8 B ( Stenotrophomonas
maltophilic) 18.6% , 5 2% FC PP R BB/ NER T ( Micrococcus rose) 7.1% o TRERHAZL 5 216 ~ 264 h BT, T 7k S 80CH
(7.63 +0.28) logo cfu/g, LML E A H(30.35+0.95) mg/100g. ¥ 52 AN KA BRAIE, BYA
FL BB ( Shewanella putrefaciens ) BA5H Lb ECAB AP, 52 B BAZR S L4 86.0% o
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Research on quality change characteristics and bacteria flora
of chilling cultured Pseudosciaena crocea

GUO Quan-you'"?, XU Zhong' , YANG Xian-shi'
(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences ,
Key and Open Laboratory of Marine Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, China;
2. Food Science College of Shanghai Fisheries University , Shanghai 200090, China )

Abstract: Quality change characteristics on cultured Pseudosciaena crocea during storage at 5 °C and bacterial flora
on fresh fish and fish at the end of shelf life were qualitatively and quantitatively investigated, growth of bacteria was
quantitatively described using Gompertz equation. The total viable count(TVC) and total volatile basic nitrogen
(TVBN) of fresh fish reached (5.522 +0.412) logy, cfu/g, and (10.65 + 0.410) mg/100g respectively, the
bacterial flora were much complex, the percentage of gram negative bacteria reached 84.3% , mainly including
Aeromonas spp. (7. 1%), Acinetobacter spp. (15.7%), Citrobacter freundii (10. 0% ), Pseudomonas spp.
(12.9%) , Stenotrophomonas maltophilia (18.6% ), and the gram positive bacteria of Micrococcus rose reached
7.1% . TVC and TVBN were (7.63 +0.28) logs cfu/g, and (30.35+0.948) mg/100g at the end of shelf life
216 — 264 h. The composition of bacteria flora changed quite dramatically, the growth of Shewanella putrefaciens
was faster than other bacteria during chilling storage, and the percentage of Shewanella putrefaciens reached 86.0%
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al the end of shelf life.

Key words: culiured Pseudosciaena crocea 5 total viable count; bacteria {lora; Shewanella putrefaciens

A i SN2 5 ) R 20K 7= i s B ) = SRR, A LT 22 e B3 OT U FE AR X Al Ak T
LR AN HEAT T R RS M, K B AR ( Pseudosciaena crocea ) T [E 75 KA B SR iy
X AR R A AR (3 ~ 4) x 101 1, 2 A SRR 70% | [ P R AR 6 R R
FRASAG AT T HFFEL0) oK W8 et 7 A A A 2 A R0 . AT 9T 97 5 K 2 £ 2004 4E 9 L E
R I AR = AR SR I X (26°35" ~ 26°55'N) , 7K IR AR AU 7y 27 .2 ~ 28.6 °C, ¥ 5 CHR I B R # fa
g 5 it SRR £ 8 | SR AR A T AN BRI AR AT T 5@ PEATE S0P 9%, A AL R B 0 HBE B AR S H0R i i
P AR

1R

L1 #Ean SESE R |

o B LA R AR 18 7R = TS TR B B 3, ST BB A VKK F iR 7, 306 P /N BE AR — B AN (300 ~
400 g/F8) , IMUKRIFIREAL 0~ 1 C,1~2 dIBA LB E,, HaEHE LEANEE FaeliKm
Ba, & EAERILAE, A S B E IR R4 (Sanyo MIR 153, HA)H ISR EE(5£0.1)
°Co FFBRIE 2R B R b A7 B 8 VM 5 A MR LA (TVBN) (% B (TVO) I E .
1.2 FEmmAbH

BEALAHIR 2 RIRe fa, Se EAT AR BB VRN SRS B L U AR R T AR T, SR
F Bk & A G fa ), A SIS REPLITRE , FHF TVBN A TVC I 5E ; HA2k & fa 28 U5 Al TRVE I
e
1.3 IRESHETN

i1 6 4 &I VIR PPN B AL B PR /N, PR AN A A SR T ZE B A AR AR . SR 3
SIEHEATIESY 0 RERc bt BT, 1 Ay et R B RTH 55,0 ~ 1 Dy W T8, 2y A1 58 M 0 R I R S ik BV
2R P8 PP B 2 8L B S AR 4 (R E R4 ) . '

FEAIT R AR S 2 S f oy B AR B WA R Pk 5 AR N SR E 7 L, % 35 2%
20 min, ¥J FF4R 55 J5 57 B TR E VRO o
1.4 AT RS R 3 ‘

OB 10.0 g, MIA 90 mL 0. 19% %5 [ MR IE R A4 R ALK, B IR 5, LA 10 R RN £ 1 3 B
B3 AU A3l AR 0. 1 mL, BRAT T B FR il B g7 46 (b B RR 22 58 L i B ORHBE FF 2 2 W) iR A
R A B ) AR R, BB AT 2 AL, 25 CHEFF 48 h,

1.5 TVBN &

FRECFTHE ) 10.00 g FHEFE M, IIA 20 mL 7K .20 mL 109% =& BEIR , BRI ), IR4E , IR Ik
30 min JE AL 8, WL PR WIEHEATIN E , B A 2 T
1.6 fAEWERKIMENEG

5 CIP R K 2 0 STU6 15 2 AL By 3 58 5 A5 3R, SR8 IE A9 Gompertz J5 R R HoAE K B 7
&1 Gompertz U

- . Nmux { [[’Lmax x2.718 ]}
lgNv (1) =1gNy + N, X expy — exp —‘ﬁ‘lg(Nnm/No x{(Lag —t) +1

SR e RN CR) N ()2 0 TR, Vo« No R B RFNHIIR B R (/) | proes WA AR B9 B K L
AR (/h) , Lag 3080 H A B SE i i 8] Ch) o



218 RN A L NI 15 %

SCEGHHE A Statistica (Release 5.5) GETT K4 (StsatSoft, Inc.) KA/ 2k T AELPEFIH,
1.7 WELEE

Pt fif 8 S 57 BRHR 2 I B RE 35 (30 ~ 100 MV ) BT ECT AR KR R 5 T2 A L B IR BE R IB
A 2 R YLE SERAIE A 21, D 20 PV BRTE B I R AL T M R RIER o 4lifh, 25 CHEFR 24 ~ 48 by
BIRCHE WA R G % e T vt S e D), G A B TR TE A RIE S AR A AR
A AL SERHAE BT S0 08 5 AR B AR A SRR SR TG 8 i 55 e [ 2k 4 0 43 (SRR S & 0FA T R

2 4

2.1 KA

Bt K TVC  TVBN 205 0 (5.52 £ 0.41) logy cfu/g, (10.36+0.75) mg/100g, 5 °CI A fo
TR 5, (216 ~ 264 h) B, TVC, TVBN 435 1 (7.63 £°0.28) log cfu/g, (30.35 +0.95) mg/100g(F 1),
TVC K TVBN Z{b bk WK 1.8 2, B K h S5 1,

F1 KREES5 CUEMEDRRRERFNESH
Tab.1 Microbial quality and growth kinetic parameters of Pseudosciaena crocea stored aerobically at 5 °C

) i BEIRS g3 a8
No N s Fag TV TVBN TVC TVBN
(logig cfu/g)  (logig efu/g) N (h) !
Ot €1 o810 €178 (/b) ! (LoglOclu/g) (mg/100g) (LoglOcfu/g) (mg/100g)
547+0.17"  7.27:0.16  0.013£0.005 39.1+10.4  5.52+0.41  10.36+0.75 7.63:0.28  30.35:0.95
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Fig.!  Growth curve of TVC on Fig.2  'TVBN change of Pseudoscicena crocea
Pseudosciaena crocea slored aerobically at 5 °C stored aerobically at 5 °C

T SRR S AN T T G0, R S B AN R SE RS IS [E) 54 (391 £ 10.4) he 200 R H (R 5
T IAATR <1 e ¥ TR AN PR R A 32 B BRI o I iy B0 435 0, U % TORT 38 B S I B, HE AT BRI e M
(0.013+0.005)/h, WL3& 1,
2.2 NG AR A R B £ 2 T AR 4

XA BRI 156 ARAN A HEAT A S50, I M 10 4, B A 14 R EE . 557 28 2 R IIYE,
FLR A S 2 IR BB T B I R IS 2 4 AL R BRATAR L 26 7 L S BROIR , FLA 4% 21 24 S AT00R 5 28
1.3.5.6.8 ~ 10 Al B AT iz shik s AL BRAE AL VB FRFFIESE S5 IR L3R 20 5 CC USSR 4H R £ fief | 4% 4830
LT AH IR 30 7 8 R0 0 TV B BOR  AAE B 4 S IR IR B 84.3% , B 24 [CBH MR o5
T 1% o HTEEfa 3 2 ol R B 22 ER PR AT TR 8 22 25 7 1 SR MU T4 ( Stenotrophomonas maltophilia ) , t,
B0 18.6 % ,» ANBHAEIE ( Acinetobacter spp. ) FIZE AT & ( Moraxella spp. ) 53 % FGBHAERE T L, 2
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BRI R, B E AN AR, LB 15.7%F0 11.4% , BRI ( Enterobacter cloacae ) F1 55
FCAF AR B AT ( Citrobacter freundii ) J& 7T 56 B ( Enterobacteriaceae ) , 75 T 195K 15 Y 1 4 £ 218 vp i 12040 HH 2R
R ABTERT B R B A L5350 4.3% F1 10.0% , 3= B K 8 £ 57 835 BB AR 106 DX SUR B 1 31 K U
T, 2K AR A BT R R o 5 M 1 J& ( Pseudomonas spp. ) JE 1 7= S H WWHIR & 12.9% , <%
JL T & (Aeromonas spp. ) KB FH( Vibrionaceae) , JE4FEL 1 , K IR AT LAAE <, RBIE R TMAO F17™ A P ISR,

HBlA7.1%,

]2 HBEPEESR LEEURERSELEESR
Tab.2 Results for morphologic, biochemical and nutritional characters of isolated strains

s 55 251
1 2 3 4 5 6 7 8 9 10
Wi [CYfa - - - - - - + - - -
A i R H B BRF FH - BRI FF# FF FFi8
Jry L + - + - + + - + + +
HiE E - wE - ME  WE - wE  HE WE
SUALRG + + + - - + ND + - +
TAMC + i # 2 - + - - - + ND + - -
Ak - - + - ND - + -
AMU + BB EE + - - - + ND + + +
& - - - + - - - + -
TAMC + i i - - - + - ND + - +
(TEATEE A - - - - - + ND - + -
7AMC+ HEmE: - - + - + + ND + + +
R - - + - - - ND - - -
fk,i,a - - - - - - ND - - -
FRI2 + - - - + + ND +
TR - - - - - + - - + -
AMU-a-D-I1t IR 7 2 - - - - - - ND - - -
i - - - - - + ND - + -
k=N + - + - + ND - - -
HER + - + - + - - - -
[SLEE=Nzd + - + - - + ND - + -
HEmR + - - - - - ND - - -
g + - - + + - - + -
AMU-W BB £ - - - + - + ND + - +
LR - - - - - - ND - -
Ut + - - - - + - - - -
RN - - - - - ND - +
4MU-o-D-ME 22 2L 3% - - - - - ND - + -
Frigit - - + - - - ND - + -
g Ty _ _ _ _ _ _ _ _ _
4MU- %ﬁ#ﬁﬁ&ﬂ:% - - - - - - ND - + -
H B - - - - - + - - + -
AMU-B-D It i 24 S B - - - + - + ND - + -
W7 {1 At - - - Co- - - ND - - -
B - - - - - - ND - + -
A4 - - - - - - ND - -
AT & + - + + + + ND + -
H-H &/ 7AMC ND ND ND ND ND ND + ND ND ND
H-& & /8 7AMC ND DN ND ND ND ND + ND ND ND
H-ft &/ 7AMC ND ND ND ND ND ND + ND ND ND
H-# 488 7AMC ND ND ND ND ND ND + ND ND ND
H-H & 7AMC ND ND ND ND ND ND + ND ND ND
H-2% /8 7TAMC ND ND ND ND ND ND + ND ND ND
JRAE R 7AMC ND ND ND ND ND ND + ND ND ND
i e AR A ND ND ND ND ND ND + ND ND ND
H-B& &/ 7AMC ND ND ND ND ND ND + ND ND ND
H-B & 7TAMC ND ND ND ND ND ND + ND ND ND

: FRI2:4MU-2-Z BE4(BE- 2, 75 E M I3 5 8% + AMUa-L-BT 357 161 M I8 385 9 39 4 ¢ aMU: 4-FF9 Bk JE B, 7AMC: 7-90 -3 & B RG ;
ND: K A&
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O RN B AR A A T AR KAS AL, B W A BL ER T ( Shewanella putrefaciens ) BV Ji 2 J& 115 20 M 121 )8 A
YFERE NN/ IV BE ( Pseudomonas Il /I — NH) P9 J85 W A5 SR I B ( Pseudomonas putrefaciens ) , i MR HE GC% %%
VEAE B8 M 1 JB ( Alteromonas spp. ), 1H 4K i SSRNA X 8 H 0 N — B B 4 B K B )& ( Shewanella
spp. )10 FE BB R B oA M HSfJJE 5.7% , AR TR T b G Atk A0 b AR R PR, BE A R L B A
86.0% o 5 /M EE T 2 HE A4 Bl B 45 7 P T ( Brevendimonas diminuta ) , LR 4.7%

R3 HEMERALIKEAMAERER

Tab.3 Composition of bacteria flora on fresh Pseudosciaena crocea and on Pseudosciaena crocea at the end of shelf life

i . it Bl E S

A A ik LI ik LB %)
1 W A 27 (T UL 13 18.6 0 0
2 ANE 2l 14 IR 1 15.7 0 0
3 {IEg Y01 7 e 9 12.9 0 0
4 JEE LA PR g 8 11.4 0 0
5 PIHARR - S ] 7 10 0
6 O T 5 7.1 0
7 Brep ok 5 7.1 0 0
8 Rl e ) 3 5.7 74 86
9 937% My f - #0 3 4.3 0 0
10 SR8 i e PTG PR 0 0 4 4.7

AU 6 8.6 8 9.3
il 70 100 86 100
3 e
Gram 251V SR T IR0 00 £ 96 I 200 TR 484 98 J LT S BRIV A 280 K BT T A e ek £ 2 A

DKICAEE T AR IR R 1~ 2w, SR 0 AT A T, Jif 2k T 247 ﬁ‘}ﬁhJLFI’J >k W ( Sparus
aurata ) KM PO SR AH AE BE ( Dichentrachus labrax )5S CI5K SR 288450 28 98 ~ 152 h #1104 h; Hiak B H AW
BHYE5 5 CI PR SEARI 120 h, ZERF LT R 1208) 5 e i 5% 48R 4 £ 410 40 T I8 K T8, 58 242 3
H 216 ~ 264 h, LUk [ 3 R R LA A LY VR I A SR AR DTG, RO 22— SR AN T S K i R i Al
T, IR RO 2 GRS 2 AR A GE AL K, B B0 A K LS I WA . s —
TAT, Q0E i SRS o, 67 1% TR B4 7 R ik 30 2 0, AN T 2 2 T LA R8O I, a2 AP 0000 T sy 86 5 ol 2 3
i il 265 R 2 S T A7 AR 22 57, ST SR SR A S . ARWFTE 4 RS Curran ZE0IA S I 5 /K 3 £ 2SR S
5T 2R I LT Y 7Kk £ SIS ST AR IR — B

0N DL 228 2R Bl , 00 Lk ANV e AR ZEL I (028 2 TG Bl AR PRI R ARy A AL B G, 7
I N R P AR A R IR R 24 R R SRR R — o I UKt AR AL A L\
T T L B O W v TR BV T, AT B R AR IR TRy 20 °C, B i il RE 15 °CL 48 T 0 Gl IR I, fix
IEILIE 25 °CUST T o 75 Yoy RS /K I b 22 [P V& 14 5 DI 5, 3 BT PP TR R, I D A LL
PG, A BhAN B R 2 LCH 3 e ARSI s Jm , 9N R ( Vibro ssp. )AL JL,/K/Ll'ﬂﬂlfﬁjtl”i T,
UTH AT NEERE A8 SR 08 75 7 40000 46 AN TR AH 5 2% EQ P AR SR I vR s I/ IV - H(36.2% ), R JE o5
17.6% , 1 HVitE v T A0 i o LA T Jid , W8 v T 0 )i ( Psychurobacter spp. ) , AN gl Ja 552 2 [ BH
(£ A SRR W25 @ 7 R4 £ 1 TR 0 5 1 B A8 R R RV S 1 2% (Queensland ) 15 35 £ 4] U6 201 T
A LA HE E‘[UfllfLETUZH('TE(,Mtcrococcw spp. ) i 422 (49% ), FEFAHT K B A6 TP Bk T AR TR ( Bacillus
spp. )| G AHA N AFE W15 B /S 0 0 AR AR Y7180 o 30 i s i 2 = IS 725 10 AR 4 10 40 TR
A5 L G I A A B 3 EE’H K (109% ), B - T'ﬂ(4 3% ) AR LA e 2 e B R A K
B BT Y BOIE T Jd A G, 32 TR 7K AT TR T e AR o
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01248 T BB VB GR AR A £ R b 2% 25 S T R[] I TR 14 e Ao R v T A K F%&Fttﬂﬂb
FIAN P, 7 A B AN G432 A AR ™= 1 T S 00 S S D, 3840 T ) 5 5 S W R e 2 o (G it
fiLo 22U 4EACP I Dalgaard BIAHER HH 1 5 8 J WK 7 (specilic spoilage organism) A9 & '9} MBS )
V7 i P RE S S ORI A T T T Y2 5, WA A A SR R el 7K 8 288 o T A L G TR A o T, 44
AT A0 B TR R ) S W U G TR M I 3 g g 1020 4“1’L4¥U\hﬂ WK — 1.4~ 15
CIHE , JE A PO LS LA e 102, ARG FR At m}m)ﬂw\ WK IR, 5 SC AT 4808 i 5%
I AT ORI LR 86.0% f&lfﬁd\ﬁjﬂﬂ“ﬁ“ §IBCER

BeiftAn # TAEF L AN R EAL R, M AERFAL ARG AL D2 HERTREFR TS
T 09 5 B Aotk s Bl B K R ARV A AT RAL  TRAR I 2T A SRR R B E B L.
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