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TE: 53T F e (Oreochromis niloticus) 0~10 CI UL FE FEE 2 = 5 TR0 40 B AR VP90 3R .
WIATE IS R EREE N (8.0840.29) mg/ (100g) , F 74 B4 (CFU/g) HIXTEE N 4.7940.60; METHEE B 7% MERZE,
SR STORRE ., HH 80.5% M F = IRIAME R, 13.6% A5 22 KBHMEF LA H 2R I (Pseudomonas spp.) (36.5%)
AR (Enterobacteriaceae) (14.2%) FVSPRHAEE (deromonas spp.) (15.3%) . [RI B4 H T — 52 LW B H) ASZhAF B A1
FACANE . AR R B A R A B S S R B A BRI A0 R A A R R 1 e — B RIIEA I TR
91 B AR S T 5 0 0 °C 5 "C L 10 TC I 2R Bt AL HAZE st [ R B A BLAR] 43 T IA B 86.4% . 88.9% . 100.0% : AR 50 sl 1 1
T B2 L2y BER] 80.7%68.1%-60.0%. AT HEA H: A 0~10 C It Z AR 0 P 35058 Wo B B 20 0 1 00 b 2R AR L b e
SR, RIT 43 A RSB AR (P fluorescens) &SRB HNE (P putida) LR IE (P aeruginosa) « FEHg{H
BHE (P alcaligenes) .0 "C.5 C.10 CI5E $7 4L HALE s IF, {5 SR JRB 06 MR B M 73 ) o 52.1%453.1%459.3%. 1]
AR AR AR B [ HEK PR, 2008, 15(6) : 1 050-1 055]
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1.1 #RskiE

LK K IR e BB E F (Oreochromis
niloticus) , AL S KF= (BT ) B IRARREE. 4
T 2003 4E 9 A.11 A.12 A #2004 4F 3 A R4 4
FEAE S, 37 212 58 525 %5 S KO R BT
1.2 #ERIHE

DAPK /K BAE 2 e WIIE AR AR, 18 P AR T R 34
— IR (4R & 500~650 g) , # TS B £ B A
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153, HA) A, @ B4y = HI7E (0£0.1)°C. (5 +
0.1)°C. (10 & 0.1) "C o Jr 78k 3 [A) AR 5 5 5 A8 £ 3k
FRIG I (8] SUHURE, R ORBAMLE A 2
1.3 REREFNFE

H 6 &% i Y2 vRA 53 241 BB PR /N4
TEHURE B AT A2 BB TR BRIV 5 P Ak 2R
AT AR B IAN . DU R R A B 1R
WRRIIASE A E DA 4, 45 & AR B R AR A
MY, 5320 0~2 S5 4. 0 AH4A bt 5 B & e 5 1
R EEFRIREIE I, A T AL 0 2 I
i T kB 5 2 2 s T R S E £ A B A
MR AL, e K IS S, Kl A
&RE T b, 35 F# 5 7E 20 min, B A 52 R HEAT
FEE VN
1.4 HmaribE

L NRVE T, TR AT . R E Y,
DEA&fR (i)l ), AASHENET R, AT
RMERFEE (TVBN) MEE L (TVCO) M.
1.5 TVBNIllE

FREATHE L 29 10 g THEEH, JnA 20 mL
K20 mL 10% = A GG, B EE NS, R, &
5 30 min 5 U8, SRR PR E BUE ST E
BENFE SR DM 2 NPT, 45 R UV 100 g A5
& N B mg 8RR
1.6 BEEDENEMEFE

FREUCHT MEE1 22 2910 g, I\ 90 mL 0.1% %5

IR TC R AR R AR K, mid R S, DL 10 R Rk
PSR H0 R, B 3 MRS & 18 A B MR 0.1 mL, URAT
TEFEREFEERN (PERZEG LR 2R
PR ARIRIREFERRAT) , BA BB
i 2 A, 25°CHEFE 48 h.
1.7 HENE. ah5%%

P I TRV B )T, R A AR B — S X
WAFTEEY (BE 30~150 NE%E ), IR HEE E
BDRE A, BAPEUR A WiE s TrE (20
23R ), B4l 25 R 57 24~48 h; B (G
WA RG2S w T 7 o ks el
GEWEESE AR ESE ESE ERAENSE
FRIEREAT B s A ESIERAESE TR
Senstititre 21l 4 % %2 % 4% (TREK Diagnostic Systems
LTD, S [E ) AT E .

2 ERESH

21 0~10 CHEEETFERRTH

%1 R, ZHAREYILE TVBN X (8.08+ 0.29)
mg/ (100 g), B ¥ &= 31 (CFU/g) i #{E h 4.79+
0.60. 0 °C.5°C+10 ‘CRjK, % e & & i 93 ) ok
11d.6d.3d, L2535 0 20 d.9.5d.5d. =ik
WIZ 5, TVBN 2 (11.57% 1.62) mg/ (100 g) ,
% 8L (CFU/g) MEUE N 6.62L 0.50, £7 42 HH % 5
R HA I B (2 5 B R AT 20, TVBN 28 (20.70
+ 1.40) mg/(100 ), # ¥ 3L (CFU/g) %t 3l 4
7.90% 0.26.

F1 0C.5C.10 Clih FEEYNA . B MREERLL QK TVBN EMRENH
Tab.1 Microbial populations at initial stage, end point of high quality life and shelf life of

tilapia stored aerobically at 0 ‘C.5 C,10 °C and the value of total volatile nitrogen

W RREE /C

IR . Jﬁf%}s*ﬁ Storage temperature ¥+ SD
Storage period Quality index
0 5 10
T TVBN/(mg-100"-g") 7.84 8.40 8.00 8.08+ 0.29
Initial time TVC/1g(CFU-g" 5.29 4.12 4.96 479+ 0.60
B R TVBN /(mg-100"g™) 10.10 11.30 13.30 11.57+ 1.62
High quality life TVC/Ig(CFU-g") 6.15 6.58 7.14 6.62% 0.50
1% BHA 22 TVBN /(mg-100"g™) 19.70 20.10 22.30 20.70+ 1.40
End of shelf life TVC /1g( CFU-g") 7.78 7.73 8.20 7.90+ 0.26

22 FEaVRHAREZEE
RAAE G AL AE N B AR a6 A T P
B BARAFE 570 ARA B EAT 7230 5 %5, S

2FhRAN I A, 111 AR LKA, 58 12-18
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PRI, BT RAEI RfE R 2257 20 AT TR T oy
EEBI IR A B 22 5. 0 22 IR IR T oy o T AR
80.5%, PLF R BN B IRIET (36.5%) AT = AL 41

W (14.2%) VORMEE (15.3%), Ikt 7 — 2 Ll
PIANBIAT R AL AT A0 P o 22 PRBH A TR BT o PR AR
13.6%, 3 B2 BB/ N BR T AR PG 46 2RO

®2 FEAVBEERBEAEM

Tab.2 Bacterial flora composition of tilapia at initial stage

e FEal 2 FEal 3 FEal 4 it
Sample 1 Sample 2 Sample 3 Sample 4 Total
i
Bavteria Ht ik Bk b Bk
o % BHE % HE % o % BHE %
Isolations Isolations Isolations Isolations Isolations

BERPIEE 205 808 74
Gram negative bacteria
1 RAHEE Pseudomonas spp. 98 38.6 36
2 J%#TE Enterobacteriaceae 27 10.6 8
3 AR & Acinetobacter spp. 19 7.5
4 S JE Aeromonas spp. 41 16.1 17
. R
5 MERFE , 5 2.0 0
Flavobacterium aquatlis
S A A
6 E/ﬁfﬁ.r" }iﬂ]ﬁ . 4 1.6 0
Alcaligenes denitrificans
RE R
7 0 0 0
Chryseomonas luteola
g RS o5 £, 50 T 0 0 5
Flavimonas oryzihabitans
9 &AW Psychrobacter spp. 4 1.6 0
10 4831 Vibrio anguillarum 5 2.0 0
11 552 EFE Empedobacter spp. 2 0.8 0
= PR
Gram positive bacteria 30 1.9 12
12 #IREE Corynebacterium spp. 7 2.8 0
13 B /DEBRE Micrococcus roseus 13 5.1 8
14 4 EKE Rhodococcus spp. 2 0.8 0
15 BEEKE Streptococcus spp. 8 32 0
16 BRIZERE Enterococcus faecium 0 0
17 #ESIRE Aeromonas viridans 0 0
1g RIRIETRRE . 0 0 4
Staphylococcus warneri
A% 5E No identified 19 7.5 6
it Total 254 100 92

80.4 78 75.7 97 83.6 459 80.5

39.1 30 29.1 44 37.9 208 36.5
8.7 15 14.6 16 13.8 81 14.2
8.7 8 7.8 11 9.5 36 6.3
18.5 11 10.7 18 15.5 87 15.3
0 5 4.8 0 0 10 1.8
0 3 2.9 0 0 7 1.2
0 0 0 8 6.9 8 1.4
5.4 6 5.8 0 0 11 1.9
0 4 0.7
0 0.9
0 2 0.4
13.0 18 17.5 17 14.6 77 13.6
0 0 0 0 0 7 1.2
8.7 11 10.7 12 10.3 44 7.8
0 0 0 0 2 0.4
0 0 0 0 8 1.4
0 0 0 0 0 0
0 0 0 5 43 5 0.9
43 7 6.8 0 0 11 1.9
6.5 7 6.8 2 1.7 34 6.0

100 103 100 116 99.9 570 100

2.3 AEIEPEFEAENTL

BT 5 3 0 ) U A A A R R T, Ve R AR
e A AN T RS IEL A K 52 31 PR I, R R 4
WARS . R BT ENAUR SRS, 0 CH
T i o S i R AR A (40.1%) 5 B FF 1A

R A B RETE 2 El, 55k 9.5%
8.6%, H A 41 B L ¥ 5 /. 0 °C L5 °C .10 'C AR
B T8 BEHA 2 T Al B R B 2 o AR R B e 43
73 80.7%-68.1% F1 60.0%, "<, 5. Jil 1 « AN 5h 41 . 7K
AT B R P R R S A — o Ee GR 3D
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Tab.3 Bacterial species changes in tilapia during chilled storage at 0 'C.5 C.10 'C
0C 5C 10 C
ey CE BEAUHAZ 5 AR g Sk
il % High quality life ~ End of shelflife ~ End of shelf life ~ End of shelf life
Bacteria
Iscl)illaifiin K Is?llaﬁ%on % Isffikon % Iscl)illaﬁ%m %
# 2 BB Gram negative bacteria 231 76.0 76 86.4 64 88.9 45 100
1 REMEE Pseudomonas spp. 122 40.1 71 80.7 49 68.1 27 60.0
2 {%#FH Enterobacteriaceae 29 9.5 2 2.3 0 0 0 0
3 AEHEIE Acinetobacter spp. 15 4.9 0 0 1 1.4 4 8.9
4 SRR Aeromonas spp. 26 8.6 0 0 8 11.1 7 15.6
5 KAZEI B Flavobacterium aquatlis 3.0 0 0 6 8.3 0 0
7 REEEHFE Chryseomonas luteola 0 0 0 0 0 5 1.1
8  WifE & G B MW Flavimonas oryzihabitans 0 0 0 0 0 2 4.4
9 WEAFFE Psychrobacter spp. 16 53 3 3.4 0 0 0 0
10 #839KE Vibrio anguillarum 2.0 0 0 0 0 0 0
11 55T Empedobacter spp. 2.6 0 0 0 0 0 0
2% [CPHYE BT Gram positive bacteria 47 15.5 4 4.5 0 0 0 0
12 HIREJB Corynebacterium spp. 18 5.9 2 23 0 0 0 0
13 FBR/PERE Micrococcus rose 18 5.9 0 0 0 0 0 0
16  RIGERE Enterococcus faecium 4 1.3 0 0 0 0 0 0
17  SHESIRE Aeromonas viridans 23 0 0 0 0 0 0
18 JKEKHZERE Staphylococcus warneri 0 2 2.3 0 0 0 0
A% 5E No identified 26 8.6 8 9.1 8 11.1 0 0
& it Total 304 100 88 100 72 100 45 100
24 MBEWHEFEHHHEK VLA I 22 e f B0 B 1 LA 2 29.3%, ¥4 il i A2

4 B s AE I B WO (R I T R B A A

F, 0 °CL5 °CA 10 °C I g A0 35 i e v b 35 22 0 5%
b |- 8==N RSP R =N e BT 3 (<N T S
Tk B 20 T, HL v 9 S R B U A A AR R B

®4 FEHEPRBEYUETEENTE

FOLR B E 2 — B LT, 0°C R R

A 25 5

NPT

A 49.2%,0°C.5°C.10°C e jk 5 42 B &

FBT, 2 b AR B B g ER S 4y N 52.1%453.1%
59.3%.

Tab.4 Species changes in dominated bacteria of tilapia

0T 5C 10 C
y’ YN
N e R ey
il ] High quality life  End of shelflife  End of shelflife High quality life
Bacteria
[EL7 S Bk 0 stk wtk o, wtk o,
Isolation Isolation Isolation ? Isolation Isolation

1 WG EBANRE P fluorescens 61 293 60 492 37 52.1 26 53.1 16 59.3
2 HILRB B P aeruginosa 51 245 26 213 13 18.3 5 10.2 3 11.1
3 ERMBHKE P putida 39 18.8 19 15.6 21 29.6 11 22.4 6 222
4 PEUAREREE P alcaligenes 57 274 17 13.9 0 0 7 14.3 2 7.4
4 it Total 208 100.0 122 100.0 71 100.0 49 100.0 27 100.0
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5%

3 it

AW TR IR A2 R T 2 7 300 Al — 7K
AR ZE V2258 2 AR 0~10 °C i i F2 ) 3 AR
PEHEAT VEAN, B2 0 °C .5 C T 10 ‘C IR 22 W19 51 K
20d.9.5d 1 5d, T 568 65 KA, R
8 TBERE N FRIR It Fh 1, VA £ 2K 4L
5 BOK VIR G, — Mk A i 2 7K R R ik
T VAR B 2R HA A, 91 By A 3R 24
I, HCAE A AN A T 1~2 R YR
JE RN B B, SRR A LA R TR,
B2 e [l 2 A0 4R T R R B R 2, LR IS Y VA SRR
FE, BT 2 TR IR 280 HIRBIEWHE R E R
B B R AN ]

Bt R A TR 2 B0k B AR KK, AR
7 S 0T A B B BE R SR R M A O, AR R 4 %
A £ ot 485 T 1 A B R R T — o AR R,
2 I BI AT IR AL AL AL, 43 A 80.8%+ 80.4%
75.7%+83.6%, 4 T AH 3 L B B R (36.5%) -
AR AR (14.2%) VS EBE (15.3%) 5=
RO, H I T —E B8 E 2 K HM
B (13.6%) , AR BB U /N ER B S . A LG
P ATF 53 38 A R K Sl 2k 1 2 A, ARWIT 5T
A A M AT AR 2 e SUE AL Z 4,
Y 22 I P T5 9 AK K BT AR B AR 1 A R A 22 R
A 61%, BH P A7 39%, 3 B4 355 B8 EC AT 1
(35.8%) IUERTE (20.8%) P HEAT T (9.4%) &5 1,
TR BT R A1 2 Rl/K IR 58 1 57 A A 0 e A T 224
FEUNE BERRTE BT (Chryseomonas spp.) 2 1,
F £ 2R BRI E R R S B E R W A A
HAE B, FREARMBEREE A2 AN
R (K] 35 2, 4 78 55 58 %5 B ORI I AR 3 A
RS EER R (R 1FTREE S ST 5
H 18 4.7940.60, BAT B AR 40 R Lo =, T A5 G
TR IR A S P R A R A9 B D A B Y
WG T DU A B R A AT BT O E T
AN TR K 8k A () £ 258 v B A () B A R R TR U
of ML 7 S BT AR A 2 A A L

A ER R I g R B R () ) SE
5 | VR AH AR (R R B 0 R R B ) S
FCBA I 7 38 A8 B 25, EU ) R T 38 0, LI e
ARAG, BA B A EL R S, 0 °C L5 °CL 10 CIE i &
T 40 1 2¢ 55 B, BA R R A EE 143 I8 ) 86.4%

88.9%-100.0%. 0 “C 58k 45 J5§ W i, 7K 28 3T B
GBI 5%, B RO B G, B AR o 9 A AR
e (80.7%) 5 5 °C 10 ‘C I, B A Mt #. < H
B AN B A R AT A, (B A K2 BRI, £ B R
/b T LI R AR, B B R ) Bl A A S, AR TR R
68.1%-60.0%. i B A B Foh S5 AR Ak 382 o A 38t
743 5 R e S R B N T L % LB A N T A
B PR B AR . AT AR R AR A 0 °C
5°C 10 CHA IR T HE A R A R, 720 1 2 i
HHEARBME. T2 E A, REVIGEE T
7 5t 5 BUR WS 41 B B AR AT BT AN [R] {B A A R
FOVKR I K R R WO R R, B8 LI A 4 2
ORI (B JE A PUEC A, [ 4% A T e 1 %
7K 8P 5 TS AR v B SR B BT oy e v b 7, TV
PEJE WO W B WA FLIC L P AR B M7 A&
WAL A0 P Ab 35 B 7K 38R AT, 0~10 “C ¥4 g ik
FRAR 50 0 B 0 AR A WO 5 V8 TV K g v 2R 1)
AR F0 5 T T g B W LI T R AR B P, R
DA B A v ] M R R 5 A S O T R T
AT R 5T -
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Bacterial species changes in cultured tilapia during chilled storage

YANG Xian-shi, GUO Quan-you, XU Zhong

(Key and Open Laboratory of Marine Estuarine Fisheries, Ministry of Agriculture, East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences. Shanghai 200090, China)

Abstract: Bacteria activity was the main cause of fish spoilage during processing, distribution and storage.
Microbial degradation may manifest itself as spoilage, that is, changes in sensory properties of a food product
rendering it unsuitable for human consumption. Different dominated spoilage microorganisms were found in
different seafoods and may be a single species. It is very important to investigate the bacterial counts and bacterial
flora changes for understanding its spoilage. Quality changes in tilapia stored at low temperatures (0 °C,5 “C and
10 'C ) were investigated in the aspects of sensory, total volatile basic nitrogen (TVBN) and total viable count
(TVC) , and its bacterial flora changes were also qualitatively and quantitatively studied. The results showed
that its freshness were excellent, with TVC and the mean values of TVBN reaching (4.79+0.60) Ig( CFU/g) ,
(8.081+0.29) mg/(100 g) at the initial storage. 570 strains of bacteria were isolated at the initial storage and
80.5% of them were gram negative bacteria, a small percent of gram positive bacteria were found (13.6%). The
predominant bacterial flora were composed of Pseudomonas spp.(36.5%) , Enterobacteriaceae (14.2%) and
Aeromonas spp.(15.3%). A few percent of Acinetobacter spp. and other bacteria were also found. The growth
of Enterobacteriaceae and Aeromonas spp. were inhibited during storage at low temperatures, and then the
composition of bacteria flora gradually became simple, and the percent of gram negative bacteria which are
suitable for low temperatures increased significantly during storage. The gram negative bacteria were 86.4%,
88.9% and 100.0% at the end of shelf life at 0 'C,5 C and 10 ‘C, respectively, and Pseudomonas spp. reached
80.7%,68.1% and 60.0% , respectively, indicating Pseudomonas spp. was the most predominated spoilage
bacteria of tilapia stored from 0 C to 10 ‘C . The species changes of Pseudomonas spp. indicated that the major
four species were P. fluorescens; P. putida, P. aeruginosa and P. alcaligenes. P. fluorescens was the most
dominated spoilage species of chilled-storage tilapia, reaching 52.1%,53.1% and 59.3% at 0 “C,5 ‘C and 10 C,
respectively. [Jonrual of Fishery Sciences of China, 2008, 15 (6) : 1 050-1055]

Key words: tilapia; chilled storage; bacterial flora; dominated spoilage bacteria; Pseudomonas spp.
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