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FEXHEELEIEPAEEENTH

Fer, R, e, XEE?

A, RN FR e S5 Ol S TR S e 2 K R AT

BIRA A, E¥E 200086

B2 ZREEKPERFS T, L 200090; 2. LEELATRBEARE

WE: RARE JERMEEE (TVBN EVE B ECT KFE A Pseudosciaena crocea) 7.0 T 5 T R H 1) 5 8 AR IEE
T4y HT, FET A W AR AT e R BIF 5T, 45 R R v A L = i T AR B R AR s W R B B N (CFU /) RIS 3B
AgN> 4y 315 5.40 £0.17.6.98 £0.17.7.38 £0.09. TVBN 7 515 (7.00 £1.82) mg. 100~ 1. g7 1. 13.00+1.42) mg. 1007 ",

g 1.29.92+1.75 mg. 100" 1. g7 1.

A0 BARAS 211 BRE Pk 84.8% R E LKA R, WAV BE 2 KIHME

6.2%) , RA R B E T REAAE 6.6%) SEMBERE 14.2%) . T EE 13.3%) . BRTEE 11.8%), FHI
T R R e A R R E A A B . AR A R R AR AR R R A R R BT
B . B SUHIET, 0 T ¥ RN 3 AR 3 B B O T W75 FLEC B (45,8 %) FO R B 4 U L BRI (13.6%):5 TR &
MR BN A TLRE 37.9%) AEEHERE 15.6%) - FHEBPLX AN, 0C.5 CABAEEMAR N EWA LK
B, Hl 43 B h 75.5% 1 59.6% - [ EAKFEHF%,2007,14 2):301 - 308]

KERIA KA G ARG A E s A B E
HESFES:9994.3 SCEAFRIREE: A

2R R T B &), 52 AR AL U ) S5 5 T
RlF 52 m, BEREAR 5 R, BRI, 5B Dl I
(Upper freezing temperature) 4l & 35 31 & 5| #2138
5 W AR A B R PR LU 19 20 4 3 O 4 [ A
BB UK R B JE W S AR B 2 AT T AR T
g L=4d, ] Ay DU 26 £ 258 i S A T B R A8 1k
1TWF 5561, % T 3R 5 K ¥ 1 (Pseudosciaena cro-
cea ) ¥ It AR HF A TR TR AFTE 28 A R A SCHRE

KRB E N BRI Kz —, X
B e AR B ) AR L X, AR PR R 3 X 10% ~4 X
1006 A S 2ER 21 70%. KB A ELE 2004
T D K B A HV AL o AR AR A AR T
TR THET. 7R IERE b, oK 2 VA il FE
BE A A ) 5 S BORF AR EAT I 5T, B R A
A1 VR B AR AR A LA, O T A ORI S R SR R BE Y
HARDL, T 7= SR sh & A, $R 3K 530
AR T B A TR TR, BRI A R0 A B o AR A AT R
I U0 551 7 ot g B £ — i AR

Y45 H #2006 — 03— 27; 18T H #: 2006 — 08 — 23.
EETE AR E T EER e R BORTH E %R 8) 2001 - 478).

M E S :1005 - 8737 — (2007)02 — 0301 — 08

1 MR57A%

1.1 o8l

1.1.1 HREEMIE 41,2004 F 9 AR
FAREE TET =L FREY, AR KK A 4
PRTE . 3de FF A 5 A — By AN, ok AR 58k (0 ~
1T),2~3diEik Bl = W 2,2005 F 3 H
MR 7 8 T AR K = R A A vk e 0 ~
1C),2~3diEik Bl =; i 3,2005 %F 7 H
T B _EiE AR ) B K PE SR T3, R o T A T
RS, PR AR AN, BERE AT SR, 3
MFERIRIE RS =, A Ess FEANTER T
REWI K I MERL A, 3 B TRARILM G, N m s
KR F 4 Sanyo MIR 153, H A 1, 43 Jil 42 i 1t
FIREE 0C.5 C,mEEEF £0.1TC.
1.1.2 HEALE THERAESS T RMEILE 2
FBRFE, SE AT A SR B VAN, SR 5 e 2 P &
vk, T @A T . WaE ), B &t n
Gt i), S R HUIT I, TR R A

EB RN WK 1974 ). 5, BB A, W+, AE K>~ @ AEY 2 205,

ATAEE 581, Tel: 021 — 65678984 ;; E-mail: xuzhong@smmail. cn
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(Total volatile basic nitrogen, TVBN) I 1§ 7% & 4
(Total viable count, TVC) Ml 5 ; H 4 ¥ KA A5
HT BB

1.2 XBHE

1.2.1 BEMUEEHER He LTI vEN
T BB E VR N, PR A R AR R R A
IS BRANIRIE . RH 3 g7 1R 5, 0 9 e i o
o1 A B AR R, 0~1 N e dh B 2 AW
PR R BR R SRk, O AT B % AR M 1R GB/
T5009. 44 — 1996 M| TVBN-

1.2.2 BERE MWMAHASK10.0g WA
90mL & 0.1% 5 AR LW AR K, SR )R,
R DLo10 5 R, B 3 NI G IS I BT
0.1mL, 7 TEHRMGEEELME FRIEHRE
(L BRI FRARD KM .. BMHIRERBRER
A7 2 AN, 25 THFF 48 he

1.2.3 HESB HHUELTE HEEERHEED
SRR, A EEAS PR R IR A BB %GR 30
~100 BV R AR MR H L& BMEET
TR VB LR A B3 SIS AT 4 W o 4, B
HPRE T A W % B TR (B0 2~3 ANHEED, 7
Bt 25 CHFF 24~48 h: Z 1R (F WM TE R G5%E

EFM B ek s AL, L HE RS
FUMBEEF EEF AR ELSEI, &5
SENSITITRE 41 H % & # 4t (TREK Diagnostic Sys-
tems LTD, = ED #HT % . HFEHE 24 RS,
M A H P REAT 7 0 B

2 ZRE5H

2.1 BEMRRFE

#1283 0 TH S TABAYIH TVBN
J3(7.00+1.82)mg /(100+g) , Fiv% =% N (CFU /g)
YA AgND 4 5.40 £ 0.17, B E SRR E. 0T
AR R 210 £ 12) h B TVBN 4 (14.01
0.14)mg*100 " l-g~ L, V& 540 N (CFU-g DX #
fH AgND 4 7.1010.21, ST 48014 5 (384 £330 h I
TVBN 4 31.16 £ 0.3 mg*100" =g~ 1, E % & %
N (CFUg DX #{H UgN> 4 7.31£0.34. 5CT#
= Ah B HA (114 £ 19 h B TVBN A (12.00 *
1.170mg*100 1eg™ 1, W% 84 N (CFU-g™ D Xk
fH AgN) 4 6.86 £0.34, 57 HLHAZ N (226 £38) h H
TVBN & (28.68 £4.53)mg100"1-g™ 1, % 5 %
N (CFU*g™ D) %1 $01H QgN) 5 7.44 £0.21.

*1 KRHEEBEE UE . HEVYERR

Tab.1 Sensory: chemical and microbiological quality of Pseudosciaena crocea

A Initial storage

& i i High quality

B A A2 23 Shelf life end-point

B O L TVBN L TVBN L TVBN
Temperatre _© 0 /100! TgNve BE ng1007 TgNme R g 10071 IgNpve
Sensory gD Sensory gD Sensory gD
0 0.1  7.00+1.82 5.40+0.17 1.0  14.01£0.14 7.10£0.21 2.0  31.16+0.31 7.31+0.34
5 0.1  7.00+1.82 5.40+0.17 1.1  12.00£1.17 6.86+0.3¢ 2.1  28.68+4.53 7.44+0.21
X+SD 0.1 7.00£0.00 5.40+0.00 1.05+0.07 13.00£1.42 6.98+0.17 2.05+0.07 29.92+1.75 7.38+0.09

¥ Npyo B IE 24, CFU-g~ L
Note: Nyc—Tolal viable count, CFU*g~1.

2.2 HESLELTE

KA A S5 32 I ARG X 5 560 ok R e 4y B 3R
130 859 HRAMBMIEIT AR EEE. SAGHG 2
PhRAIFT 14 4, 5 1~12 A B FE =R, 3 13
14 HEFE KA 5 1.2.5HE 7~10 HEH
EE; BB N R ILE 4.6.11 4 2 B5KAT
W 28 1314 L2 BOR, Hofh % 4135 2 AR % 4140
BT A2 A2 3 A b B 22 FR AR 58 8 45 3R 2.
RKI3FIR. WIER2.F 4, JULAEE 1.2.3 U5

A REREE (Edwardsiella spp. )~ B8 5#
(Enterococcus cloaca) ~ 3B ERFT TR W (Citrobacter
freundii), W 3 435 0 W+ #t (Enterobacteri-
aceae) A . 2B 4~12 HIKK A ASAEE (Acine-
tobacter spp.) ' THEME JE (Aeromonas spp.) ~ FEIK
&8 (Morazella spp.)~BREMEE (Peudomonas
spp. )~ WEF 2R 78 B HLR (Stenotrophomonas maltophili-
) SRS FLER W (Shewanella putrefaciens) ~TEBERLI
M I8 B Brevendimonas dimimua) ~ % ¥ F B 8
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(Psychrobacter spp.)~ F18 3 H 18 (Empedobacter PETE, 7050 o BRI ERTE (Micrococcus rose) MU IR
spp.) - HKAEFE 3.38 4 HIWTEE 13,14 A4 22 KR W& (Corynebacterium spp.) -

F2 EZRAMHEEESE EBEUREBFEFENRKER
Tab.2 Morphological. physiological: biochemical and enzymatic characteristic of gram negative bacteria
ZH 5 Group
6 7

C/]f

#5¥ Characteristics

JEIR Shape r
£ Oxidase -
Z8hM Mobility +
#1E Flagellum +
TMAQ &5 TMAO Reduction - /+
H,S - =/ -/ - =/+ - - -
B R A2 Sugar fermentation tests
R 47 A0%% Arabinose - + - - + - - - - - - -
B4 E1 Arabitol .
£ 4 — fi Cellobiose - .o
2% Fructose -
WEE Inositol -
F 24 Maltose -
H #& ¥ Mannitol -
18 F BF Raffinose -
FEHE Sucrose -
LI ALEE Sorbitol - - - - - - -
W Trehalose -
R Xylose - + - - - - + - - - + -
G A2 Fluorogenic substrate tests
TAMC+ B & 2 Lysine - - - +
4AMU + 82 £ Phosphate
TAMC+ I E B Proline
TAMC+ y- B &2 £ Glutamine - + + -
4MU — XU B2 £ Bisphosphate - - - -
FR4 - - - - - - - - - - -
FR6 -
FR9 -
FR10 -
FR12 +
TIEA A M2 Carbon utilization tests
W B2 £ Malonate - - - -
TE L Lysine - - + -
FE A Arginine - - - -
WHIE M Pyruvate - + - -
558 Ornithine - - - -
FIEBRE Citrate - + - - - - +
WUT #Z Agmatine - + + - + + +
HAAFFR MR Other specific tests
LM HE Aesculin - - - - + - - + - - - +
TDA - + - - - - - - - - -
R Urease - — — — — — — — + —
V¥ :a: f¥ F SENSITITRE % 4t GNID R MR 45 R 5 ¢ /e: BAT B 5 r: #T 59 5 AMU: 4-H B FE B ; TAMC: 7-F E-F & 2 B % FR4: AMU-
o-D-ME R ] 2788 ; FR6 : AMU-o-D-ML IR - FL4E ; FR9: AMU-R-D-H] 27 $E BE B2 1L 4 ; FR10: 4AMU-B-D ML L0 ; FR12: AMU-2-Z.BR R -2, %
SNk PR 96 2 8 + AMIU-o- LBz A ML IR 361 % 98 s TDA: B R SES; “+ 7 B “= 7 Ik, “— /+7: BIPEsRPATE.
Note: a: test results by GNID plate of sensititre system:; ¢ /r: coccobacillus; r: rod; 4MU': 4-methyl umbelliferone; 7AMC: 7-methyl coumarin amide;
FR4: 4MU-o-D-glucopyranoside; FR6: 4MU-e-D-galactopyranoside; FR9: 4MU-B-D-glucuronides R10: 4MU-B-D-galactopyranoside: FR12: 4AMU-

“_»

2-acetamido-2-deoxyglucopyranoside plus 4MU-a-L-arabinopyrranoside; TDA: Tryptophan-deaminase: “+ ”: positives “— ”: negative; “— /+ 7:

+ R | W
o
R

r
+
+
+

+ + +
+
Lo

+ + + + |
[

+ + + + |

+ 4+ ++ +r|o

+
|
|
+
|
|
|
|
|
|
|

+ + + + 1
|
|
|
|
|
|
|
|
|
|

+
|
|
+
|
|
|
|
|
|
|

+
|
+
|
|
+
+
+
|
|

I+ o+t
[ [
I+ 4+ + +
+ o+ + +

+
+
|
|
|

negative or positive.
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F3 EZRMAMHERESSE EEBEE W REBEHFENRNE R
Tab.3 Morphological; physiological> biochemical and enzymatic characteristics of gram positive bacteria

447 Group 447 Group
4 Characteristics 4 Characteristics

13 14 13 14
JEIR Shape c r TAMC+ W& Alanine + +
HEALEHE Catalase + + TAMC+ fE 2 # Arginine - -
Z8hM Mobility - - TAMC+ 7 &2 Threonine + +
#1E Flagellum - - TAMC+ E E 2 Methionine + -
TMAO i&JR Reduction - - 7AMC+ D-H & Alanine - -
H,S - - | 7AMC+ H&E® Leucine + +
B R A2 Sugar fermentation tests TAMC + #& 8 Valine - -
HI%HE Glucose - - FR13 - -
PW=M% Glycerol - - FR14 - -
% 74 Maltose - - | FR16 - -
H #& R Mannitol - - | FR18 - -
B #EHE ¥ Methy glucoside - - FR21 - -
St Rhamnose - - | FR22 - -
FEHE Sucrose - - | FR29 + -
WL AE2 Sorbitol - - HADAFFR I A2 Other specific tests
#EEEHE Trehalose - - | 7AMC+/RE# Citrulline + -
R MR? Fluorogenic substrate tests FE AR Arginine - +
TAMC+ B &8 Ornithine + - LM Aesculin - -
TAMC+ £ &R Cysteine + - KRB Urease - +
TAMC + 2% % Serine + - 7AMC+ i &% Proline - -
TAMC+ B E 8 Tyrosine + +

V¥ :a: {1 F§ SENSITITRE % 4t GPID i #HR 45 R s FR13: 4AMU-B-D Pt A ¥ S 5% ; FR14: 4MU-B-D-H Fr 7] 25 5 ; FR16: 4MU Wk g 75 1%
#:FR18: 4MU-B-D Mt H 2 #%; FR21: 4AMU-B-D i %7 ¥8 Bf ; FR22: 4MU-B-D ML Fe %] 745 48 ; FR29: Wik 5 4 BT £ 45 &= 7TAMC: “+ 7. FA 15

“- 7R

Note: a: test results by GPID plate of sensititre system; R13: 4MU-B-D-galactopyranoside: FR14: 4MU-B-D-glucopyranoside; FR16: 4MU-B-D-ri-
bofuranoside; FR18: 4MU-B-D-mannopyranoside; FR21: 4MU-B-D glucuronide; FR22: 4MU-e-D glucopranoside; FR29: Pyroglutamate 7AMC;

“+7: positives “— ”: negative.

2.3 MEXEGMEEHENR

T4 BoR, VA A AR, MR,
A2 PR B o AR EL Y 84.8% » TR FTE L
FE#E (16.6 %) 41, TR MR 14.2%) , AT
W& (13.3 %) A1 AT R s (11.8%) 4181, 13 T
R ELPI R B = B A (6.2%) » 7 ) A BUBR /N BR
TR AT IRAT 121
2.4 KRESLBIETHAEEHEEL

5 B, VoL AR R AR I T AN R A

SZENBRE, FAHE B AR —, 0 C A & & i
I 65 A5 BL EG T P B B 00 B AR T A TR AT, 4991
f745.8 %+13.6% ;5 C ¥4 = &b oI, )53 WA L
BN I =Ny N P S e I o < P [ e
37.9%.15.6% 1 10.3% . 0 C 15 C ¥ 15 425
25, JRIAS FLEC T N AR A, 4 BN 75.5%
#159.6% -
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T4 REVNPAELSPHADEAN

Tab.4 Bacterial flora composition in Pseudosciaena crocea at early storing stage

e | ) M3 e
4B 7 B Samplel Sample2 Sample3 Complex-analysis
Group Bacteria LS o SErs o SErs o SErs o
Isolation Isolation Isolation Isolation
G~ ¥ Gram negative bacteria 59 84.3 56 87.5 64 83.1 179 84.8
W AT B B} Enterobacteriaceae 10 14.3 10 15.6 15 16.9 35 16.6
/ﬁ ,f === *
, EREER - - 6 9.4 5 6.5 1 5.2
Edwardsiella spp.
o I 3 4.3 4 6.3 7 9.1 14 6.6
Enterococcus cloaca
s s e T %
3 %&W%%EE__ 7 10 - - 3 3.9 10 4.7
Citrobacter freundii
4 Ziz.zjjéﬁi]ilﬁ 11 15.7 11 17.2 7 9.1 29 13.3
Acinetobacter spp.
B
5 h H 5 7.1 8 12.5 17 22.1 30 14.2
Aeromonas spp.
6 AR 8 11.4 9 14.1 8 10.4 25 11.8
Morazxella spp.
7 fEi s 9 12.9 3 4.7 4 5.2 16 7.6
Pseudomonas spp.
WEE AR
8 Stenotrophomonas 13 18.6 - - - - 13 6.2
maltophilia
9 JEW?EEEEEI . 3 5.7 2 3.1 8 10.4 13 6.2
Shewanella puirefaciens
U 26 I
10 BHR A.iﬁiﬂﬁg. . - - 5 7.8 2 2.6 7 3.3
DBrevendimonas diminuta
VE AT H
1 sl - - 6 9.4 - - 6 2.8
Psychrobacter spp.
BRI EE
12 %ﬁ%%ﬂ:lﬁ - - 2 3.1 5 6.5 7 3.3
Empedobacter spp.
G* ¥ Gram positive bacteria 5 7.1 2 3.1 6 7.8 13 6.2
INERTE
13 ﬂ_ﬁj Gl 57.1 - - - 6 7.8 11 5.2
Micrococcus rose
14 BRI . - - 2 3.1 - - 2 1.0
Corynebacterium spp.
4 Unidentified 6 8.6 6 9.4 7 9.1 19 9.0
&1t Total 70 100 64 100 77 100 211 100

e« RN W BT AL - R AR D

Note: * indicates the bacteriam is Enterobacteriaceae;

“_»

indicates not detected.
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Tab.5 Bacterial flora change in Pseudosciaena crocea during chilled storage
=i A High quality stage TS HIZR /5 End of shelf life
&3 il 0C 5C 0T 5C
Group Bacteria . . e . o . o .
Isolation Isolation Isolation Isolation
G~ ¥ Gram negative bacteria 106 89.8 192 85.7 91 92.9 188 90.4
4 Z?z.:jjéﬁi]gﬁ 9 7.6 23 10.3 4 4.1 7 3.4
Acinetobacter spp.
R
s (RRER - - 5 2.2 - - 16 7.7
Aeromonas spp.
6 RERATER 8 6.8 17 7.6 - - 3 1.4
Morazxella spp.
7 15 <% L 4 3.4 35 15.6 5 5.1 26 12.5
Pseudomonas spp.
9 %MEEEEEI . 54 45.8 85 37.9 74 75.5 124 59.6
Shewanella puirefaciens
U 26 I
10 R &QQH@E. . 16 13.6 18 8.0 8 8.2 8 3.8
DBrevendimonas diminuta
VE AT H
11 TR 15 5.6 9 4.0 - - 4 1.9
Psychrobacter spp.
G* ¥ Gram positive bacteria - - 2 0.9 - - - -
14 RN ER . - - 2 0.9 - - - -
Corynebacterium spp.
4 Unidentified 12 10.2 30 13.4 7 7.1 20 9.6
&1 Total 118 100 224 100 98 100 208 100
3 it BRTA B AR T, HAth T R S5 0 iy /K e B AR L,
ITE

T 0 W AR S R AR S AR MR 2
FHARTTVEAE G o FA 2 AT JE /K Aol P 0k P55 1 3k 32 2 32 1
0 V1 T AR R T R, T RS e IRLK Ak
SRR IR AR 0 dE R W B 22 R B METE, An i A e
J& E VAT VE & B LT 1R & AN B AT IR JE AT S AT A
J& (Flawobacterium spp.) e 0-11) B 8 (Vibrio
spp ) H R ICH H B (Photobacterium spp. ) tH 72 Mt
GV E A1 1 Gillespie 2% 127130 % 1, 8 KR 7 A1
AR5 A I I B 5 R R D K T e 2 AT
B (Bacillus spp.) 55 % 22 [CRH M, H AR E 8 515
HKIRAR L. SR, 55— LR 57 3 2R s f 2%
B R A A v R A AR AR, R A 2 IR R
v & B e . AT 70 R A AR T B iy /K
R 22 [QRAPE R 7 84.8% » HY B — & EL A 1) 1k

ARBILT R & ER AT E R E 16.6%) , Ut
B K B 70 B DX 2 75 YR

2 3 A A AR AR R R R AL R ) A LA
T R OK 73 B P A T A D £ BB B i
o BB O AR L S R B R K AL S TR R
{HSCHA R TR D 3 K SR BB K R AR AR B B AR R
14.2%, Pl REECA FREHE X BE R 1, )7 ROk ik
TRAT, K ER T B T A, KR 1 G T30
IR B LL 1 R A 34.1% U4 JUART #h 1 AN
WAy FUIR IR B IRAT 1 & AN AT R A2 oK
U A 5 S A FL IR R B e M B 2 IR AP
5 B0 0 TR B8 2 VR /K LRI /K £ H L A T AR BT ST L
19259129 6.2% 11 7.6 % » 1657 4 12 L5 il L 40 1 AR
& MR T R IR B A w4 .

fiep 1 477 200 S 1A SR B RO, TR AR K
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FORTBRACB IR, B B AE & AP A 1 T B A AR
i 5% 77, 8 7 0 A 355 11 B b At B AR 50 AR K, PR AR IR
B AN 52 B R TE AR R I 2 o R A B,
1% 7= b R 8 J I (Specific spoilage organisms
SSOY 157, [RI 2K 7 P v R — o L A 4
RAE R WOR I, T B SSO AT RE R A —F. 151
AR L FCH K IR K8 SSO A BB B TR
&, B A UK GE P= f ) SSO N R AS BLER T, B &
Vo ek FART K I8 K FL T SSO A2 SR WA B EG T A
(O 5 2 e B 160 . e WA B EG IR P o, e
A H,S A RSEFEY AL R TMAO 25, %2 4 ik i
FE 2R O 2 —, KB A A TR ) T L Ak
6.2% » 4 ek It P2 5 G At 0 VR AR TR AR R EE AR, B A
AR E. RAEEIL SR, 0T .5 THABON
AR IATE A T WA P, 4 B A 75.5% A
59.6% o » X B W v o F R WO B B il — 2D IR A
R, by o 2 72 R 7 R ORI 1 T 2l

SZ k-
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Bacterial flora changes on cultured Pseudosciaena crocea during chilled storage

GUO Quan-you'» YANG Xian-shi!» XU Zhong!, WU Jian-jun’
(1.Key and Open Laboratory of Marine Estuarine Fisheries: Ministry of Agriculture, East China Sea Fisheries Research Institutes Chi-
nese Academy of Fishery Sciences, Shanghai 200090, China; 2.Chinmax Medical Systems: INC. » Shanghai 200086 China’

Abstract: Microbiological activity is responsible for spoilage of most fresh fish; which is greatly influenced by
temperature. The most bacteria are unable to grow when fish are stored at low temperatures, whereas: it is
important to study quality and micro-flora changes. In this paper; quality changes in Pseudosciaena crocea
stored at low temperature 0 Cs5 T) were investigated in the aspects of sensorys total volatile basic nitro-
gen (TVBN) and total viable count (TVC) ; and its bacterial flora changes were also qualitatively and quanti-
tatively studied. The results showed that mean logarithmic value UIgN) of TVC reached 5.40 + 0.17,6.98
0.17,7.38£0.09; and the mean values of TVBN were (7.00+1.82) mg*100"1-g~!, (13.00 +1.42) mg*
100 teg 1 and 29.92+1.75) mg*100"1-g ! at the initial storage the time of high quality point and the
shelf life end-point, respectively. Totally 211 strains of bacteria were isolated at the initial storage and
84.8% of them were gram negative bacteria, a small percentage of gram positive bacteria were found
(6.2%) . The predominant bacterial flora were composed of Enterobacteriaceae 16.6% >, Aeromonas spp.
(14.2%>, Acinetobacter spp. (13.3%> and Moraxella spp. (11.8%). A small percentage of
Stenotrophomonas maltophilia and other bacteria were also found. The composition of bacterial flora be-
came gradually simple; and the percentage of Shewanella putrefaciens increased significantly during stor-
age- the dominating bacteria of Shewanella putrefaciens and Brevendimonas diminuta reached 45.8% and
13.6% at the time of high quality point at 0 C,and the predominant bacteria of Shewanella putrefaciens
and Pseudomonas spp. were 37.9% and 15.6% at the time of high quality point at 5 C. The dominating
bacteria of Shewanella putrefaciens were 75.5% and 59.6% at the end of shelf life at 0 C and 5 C re-
spectively. [Journal of Fishery Sciences of China,2007,14 2):301 — 308 ]
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