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FE) JK#E (45 500 mL, & R BEKEFIRZEK
A, 3k 2 500 mL) I IE KR (I LY 500 g, 3t
2 500 ~3 000 g) AT/ BIKE . FEMRERI Y
MO RENHAT, Rk S KR F R
2R ERER
1.2 {&Rig&

LDZX-40CT BY = FE 2K T 4% . SPX & R Al A= 1k
3 7% 46 DK-S24 H #4 {H Y& 7K ¥ %%, ULTRA-
TURRAX® T25 47 % #l..OLYMPUSCX41 % B 1%
55 . TECAN Ftn{l . E i B R MAEY LK E R
4t \Biolog /LY B 31 E RAS
1.3 iK5H

FZRIGNR P aOE BT SR %
IR IRE R et i 2 R B BE . E LB
AR URMBRME S AR I ERE
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BB AN A A R AR TR BT AR
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HEW AL ER K¥FZB s b, APIPF
TiRAW T LS ERAR AR,
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Has®  ARSKEEHEEKERE TS
Ja , &M T 43 BB 3R BB W 88 P9 (B
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Tab.1 The type of food-borne pathogenic microorganism and their method reference

T H examination item

i #K18 examination reference

YWiTRE Salmonella

BIBHA LA K diarrheogenic Escherichia coli
BEE Pseudomonas

BIYA MY Vibrio parahaemolyticus
BomtErE KX B E pathogenic Aeromonas hydrophila
VB I YESEERE Streptococcus hemolyticus

FHHE IS BIP Laribacter honghongenesis

SR IRHE Shigella

GB/T 4789. 4 —2003
GB/T 4789. 6 —2003
GB/T4789.29 —2003/ISO13720 —95
GB/T 4789.7 —2003
GB/T 18652 — 2002 ( &4)
GB/T 4789. 11 —2003
DB44/T 372 —2006

GB/T 4789. 5 —2003
SN/T 1022 —2001

GB/T 4789. 30 —2003
GB/T 4789.7 —2003

EFLINEE Vibrio cholerae
B I AR ZHRE G TN Listeria monocytogenes
EUBERBAEDER ZR B 3k

(489753, K BEL R 7 B 2l > B 2 R e )
E 2 T B P 1 — SR AR =B B R S2 d  4
HEA T ABMAS N EN AR L RIES
SRR 07 RS I R — e D B R B AR
RA-H O -7ed iR R E R A P R
o RE I R SR AE AR A (H— K B3R A R AR 23
P i S R

Biolog #AM B FH XX A% 225 R

[S1H 8, L R RE R IREY TS
#i4k — A Biolog & Fj #% 77 & Biolog universal
growth ager K¢ 4l Y K35 7% — PR U PR
ARG ARSI B TE 18 A LR 20 mm x
150 mm EXRENTEHNFEEISIIHTEN
BE— DA KB 5 = GBI/ FHME SRR (GN/
GP-IF) AL 4 (28% T £3% ) ¥ S|
BB E R (GP2) —7E 30 TR 3%
7+ 16 ~24 h—EEAGEE— A SRS B 3h %
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HEEZR BOR SR RBRMEE (67% ) U TTRE (4% )
1.5 HiEsit BESOHME (4% ), B HRBEDHIONE

BN 3 NARM X IR 9 #E, FF5H
IKEEER O By SRR Ve i O 33t R IN B
i 18 43, B e O 7, X B I A A R i
R B AP 3 B BT A PRI, 3E 3t
BIEm AR 27 4. BRBURE LIRS X
B AR H RS

2 SRS

2.1 EFFEEURRFEREPRERER
BB

WEBR(FE2) T RKEFFFEAFEK
PRI 25.5 T, FHBEEEHN 5.5 mg/
LEFPEAFETR P EIEFENTRESR
BUR BRI (83% ) (BUE KR A R H
(83% ) & # 4 0 B Ji B8 ( Chyseomonas luteola)
(50% ) , A an B ELINE L B ¥ i IKE YT IR
B {3 i B 07 8 1 | 5t G B B 8 1 ( Pseudomonas
stutzeri) FEF S P WA FE R B KR, FIEA
FEFE KPR TR M BURE RS LLRIB T Z

Bk R BURER 6 7, EER

AEIERAIRA KRE (22% ) FIEALINE (22% )
FERMEER(11% ) , FEFE TS EalkE
REEFmEY . BPAPILERER .
22 EFFEG6HRFERENREETR
BB

IHREREZED EAFEKERFHKER
30.0 C, FHEEEN 6.0 mg/L, BFEKIET 5
34 CKHBRBEARTE 7.5 mg/L, HEidsr
B E TR AR P E i 12
PO , 403 A EEE K RA R BUR TR K
SR ESLINE B IR S R
B ( Pseudomonas aeruginosa ) . B W B 1 &
( Enterobacter sakazakii) BERFHME BES
M R0 B /R TE R B (Burkholderia ) |
UIRE ROV ER . RIEHER . ARAZ
& (Acinetobacter baumannii) , K IE KR
AR (89% ) \BUR M B /K S BT (89% ) 4
SERPHE (33%) LR E, JRIEPREH K
R R EBKIEF I E,

®2 EEFFEGHRRFEAFREHREEBHRENSH
Tab.2 Food-borne pathogenic microorganism in tilapia and their cultivation environment in spring
FREINIE Btk
cultivation environment tilapia
Ak R it BEE e mm o g SEF
water pool earth total surface  intestines meat total

rate rate
VWi TKE Salmonella 3 3 6 33% 6 6 0 12 44%
BB R EIRE
diartheogenic Escherichia coli ? 6 15 83% 3 3 0 6 2%
ﬁﬁ‘ﬁ@*%‘$ﬂﬁﬁ . 9 6 15 83% 9 9 0 18 67%
pathogenic Aeromonas hydrophila
Eﬁ%ﬁ 3 3 6 33% 3 3 0 6 22%
Vibrio comma
B AR ., 6 0 6 33% 0 0 0 0 0%
Pseudomonas aeruginosa
KR ORHE 3 6 9 50% 6 6 0 12 44%
Chyseomonas luteola
B ESEE . 3 3 6 33% 3 0 0 3 11%
Pasteurella pueumotroica
AlRmAEE 6 0 6  33% 0 0 0 0 0%
Vibro parahaemolyticus
ﬁﬁéﬂﬂ@iﬁi$%ﬁ&% 0 0 0 0% 0 0 0 0 0%
Listeria monocytogenes
BB R
Laribacter hongkongensis 0 0 0 0% 0 0 0 0 0%
B BORER A . . ; 5 0

total of pathogenic bacteria generic
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33%

ZAAAEANIE B 11 FEURE, 238 3
ERRA RE  BUR R K ARSI
B B i P SR Sl SR B B o A o 2%
HHARRME R H S G RRE A ERE
[IER ARG T INGR 3 2o it o

ERBUREA B KIRA K (48% ) BUR M
K MR (44% ) FIBURFF I (22% ) , FET
B e R R EEARIEN o P IRBOR B H
(%3).
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Tab.3 Food-borne pathogenic microorganism in tilapia and their cultivation environment in summer

FFEEIRIE Bie ik
cultivation environment tilapia
wiE o me oa SRR e mw oam gy SUE
detection . . detection
water pool earth total surface  intestines meat total

rate rate
UIIRE 2 0 2 11% 0 0 0 0 0%
Salmonella
BB R ERE
diarrheogenic Escherichiacoli 9 7 16 8% 7 6 0 13 8%
ﬁﬁﬁ‘ﬁ@ﬂ(ﬁﬁﬂ@ﬁ . 7 9 16 89% 5 7 0 12 44%
pathogenic Aer hydrophila
Eﬁﬂmﬁ 2 2 4 22% 2 2 0 4 15%
Vibrio comma
(B RHE . 3 3 6 33% 3 2 0 5 19%
Pseudomonas aeruginosa
] 3 1 4 22% 1 3 0 4 15%
Chyseomonas luteola
R ESEE . 0 2 2 11% 0 0 0 0 0%
Pasteurella pueumotroica
@J%m‘ﬁyﬁ% . 2 2 4 22% 0 2 0 2 7%
Vibro parahaemolyticus
Bl T .. 3 2 5 28% 3 3 0 6 22%
Enterobacter sakazakii

+

R AR . 2 2 4 2% 3 2 0 5 19%
Porphyromonas asaccharolytica
RLDEE . 1 1 2 11% 1 1 0 2 7%
Shewanella putrefaciens
R ESEE . 0 2 2 11% 0 0 0 0 0%
Pasteurella pueumotroica
A B/ ER
Burkholderia cepacia 1 1 2 11% 1 1 0 2 %
ﬁEEE REFTE .. 0 2 2 11% 2 2 0 4 15%
Acinetobacter baumannii
$ﬁéﬂﬂ@i§i$%ﬁ&% 0 0 0 0% 0 0 0 0 0%
Listeria monocytogenes
R
Laribacter hongkongensis 0 0 0 0% 0 0 0 0 0%
e BUR R At 1n 12 10 1n 0

total of pathogenic bacteria generic

2.3 BREFEEHAERFEREPRFEERR
HEHES T

k25 |k £ 7R BEK AR B9 P34k 3 27.0 °C,F
WHEE 5.4 my/L, FIAFHEFTHR MK
BUNHE LSS RIIRA E Oy £, Kt %0y 100% ,
HUOy T RE B R BRI R 5w HH K

B I I PR R IR e R BV B AT
BoR K S PIRE R A T E R ERE,
M fhrp X ) 8 MR, K3
EXRBRAEE(67% ) WITRE (52% ) —RHKZFEIE
W I e 1B E, HA R EH
R BUR R R SRR R R R R
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& R FERA TR R IERE A 1 AT o
Rt . WBUREBIR HERARE , Rk R 3L
ERBBRS RE U RE iR B AR %
RIBRMEF LSRN, F A RmETF o
B HBUEKIRE K U TR E BURHE KSR

By E, BUE RBRAE U R E  BUR 3
ARSI SR A R R LB R
KE. BESOAREEARNTHIOEBRH (R
4) o

F4 BEFEEEFERFEREHREREFENSH

Tab.4 Food-borne pathogenic microorganism in tilapia and their cultivation environment in autumn

SIS Btk
cultivation environment tilapia
piCES JER it ﬁ&}$ k% g HA &3t ’lﬁ"ﬂ$
detection . . detection
water pool earth total surface  intestines meat total

rate rate
g{ioi%a 4 8 7T 39% 6 6 2 14 52%
BB R ERE
diarrheogenic Escherichia coli 9 9 18 100% 9 8 1 18 67%
BURTEE R SR 1 0 1 6% o N ) . -
pathogenic Aeromonas hydrophila
%ﬁl‘w ylioﬁ;m 0 0 0 0% 0 0 0 0 0%
ﬁgﬁﬁ?ipmm 3 2 5 28% 0 0 0 0 0%
v : 1 s w1 1 1 s s
Rt resmeni s e ome s 2 11 wm
B2 I HEBE . . . . . . o o
Vibro parahaemolyticus
23 ni?rgfte% cloacae 2 1 3 17% 1 1 0 2 7%
ﬁffnfrfs%mida 6 1 7T 39% 3 0 0 3 11%
3 IR
iﬁ}ﬁfﬁiﬁ% 0 1 1 6% 1 1 1 3 11%
Lo meroeoges 2 S T I
ﬁﬁfﬁ% %ii;kongensis 0 0 0 0% 0 0 0 0 0%
e BURE R At 3 8 . . .

total of pathogenic bacteria generic

2.4 2FFEHAERFEREPRFEERR
HEHES T
KE]RE D I AR E K F K E
19.0 C, FHEER 4.0 mg/L, Bk ARIEE %
17 C., BEAFEAFETR M 8 FEUNE, EE
REBERBRAKE (56%) . A W&
(56% ) i 7L B 1H R (50% ) , Bl 7 P S
UINRE . e GAKE . BE nEERE . BUA
P KSR 5 B EURE R HRB D,
DIk 9 FEURE, LW T
W (52% ) BUEKIHIRA RH (26% ) MIRAVH

W (22% ) N F ;s HABBORBE M U] R B IR 7
BHRE AIGRE EALNE R Ee R R
B IMEE R H R A 4% ~T7% . 55t
R, B FEHETHBREMRILEES AR
FIBURERLH (R 5) .
2.5 FaafARFEREPREEBREE
HEFTELME

SR A, BUR TR KR AR BE R
A RE UTNRERT R8P Ak RHE
FREF B WBURE , BEUR B H AR
BEEFTHENEIAR ., FFFEAFEI
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K =¥ R

33%

B H 8 MEUNE, ERBUNE EBUREE
KRBMEE BIERBRFENR S O RRE;
BRPNEEH 6 FEUNE , LA BUR MK < H
HUIRE RESORAREREES . B3P
FHEFEINEFRHOBRE L HE R, It 12
FMEURE , USSR IIRA K BUR K
B SRR O s S R N SRS BT i 11 b
BUAT, B H RER M BURE A 305 KR K
B BURTERE K SR M BURAT . kFE
BFRFEIN A E 9 FREURE, & H BN E
UBIERIRAE RE O RE B R BRRRE N
LB s A R E I 8 MEURE, R EiE K

R AmREMPIIREEEZERHE, HAE AT
WHLBIUNERH . NAFFFaFEHIET
HoEEE 8 B EURE, ERRBIEKIARA
KB BB TS R e B AR AP e
9 MR , LA W 308 KR R
FIRLAYEE N X, B 3 4 718 B EOR
RgEL, XUEHARERENRESE, LERESF
FEINE i R B JF R R TR BOR B RS
HIROT , SRR BUR B B K e iR p iy
ZHAEZ, MAFHEHER, P AT HENZUA
A H R

®5 2FFFE&FRFEREHREREFENSH

Tab.5 Food-borne pathogenic microorganism in tilapia and their cultivation environment in winter

FREINIE Bie ik
cultivation environment tilapia
wiE o me oa SRR e mw oam gy SUE
detection . . detection
water pool earth total surface  intestines meat total

rate rate
UIIRE 2 1 3 17% 0 1 0 1 4%
Salmonella
BB R ERE
diartheogenic Escherichia coli 5 5 10 56% 3 4 0 T %
ﬁﬁ‘ﬁ@ﬂ(ﬁﬁﬂ@% . 2 0 2 11% 0 0 0 0 0%
pathogenic Aeromonas hydrophila
Eﬁ%ﬁ 0 0 0 0% 0 2 0 2 7%
Vibrio comma
ﬁgﬁ%ﬁﬁip s 1 1 2 11% 1 1 0 2 7%
&ﬁﬁ@$‘M% . 0 0 0 0% 0 2 0 2 7%
Citrobacter amalonaticua
Wiﬁﬁﬁ{ﬂfﬁ% . 5 4 9 50% 0 2 0 2 7%
Klebsiella pneumoniae
Eﬂ?’ﬁmﬁ%ﬁﬁ . 2 2 4 22% 0 0 0 0 0%
Vibro parahaemolyticus
?ni?rgfte% cloacae 6 4 10 56 % 1 1 0 2 7%
RAVER 0 2 2 11% 4 2 0 6 22%
Shewanella putrefaciens
B
Vibrio sulnificus 0 0 0 0% 2 0 0 2 7%
ifniﬂ?;ﬁﬁi%&% 0 0 0 0% 0 0 0 0 0%
iﬁfﬁ% %ii;kongensis 0 0 0 0% 0 0 0 0 0%
B BORER A ; . s g )

total of pathogenic bacteria generic
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AERY, P IEAEFEINFEPRBORE R

Hiakrh e AR, BEAEEURE REf
AERN, AP aa A A SRE AR,
EFBLABREAEN, AEEERRR, —B
SRS ISR, R B B B A R R BT,



5 EREF %) ARE P EARKFENE D RIFEBUREE ST 829

AR hE BAREPRHBREBRE,
HE5REPR i BORE BRI, A%
DEBUREER I, EERE VA BB
MEBHEMESEFZIEYE, Wi K A E
B BRI %, # A 28— TE R AR W i EL A4
R, ZHIBENT, BOREXEUEAN LA,
T 24 Bz Bk 32 B HUARAR 5 Bt , 33 B B0 T 7 BE AR
B AHEAR" ",

BRRBERKALAERERRHE LS
LR RARREEMNE R, EARK
HaEH, EEEIRERERENEY, FEER
HEFRKFEREN N E S, LR R
KER KPR ERBER. AR REER,
MZREFEE, KEEERNE, FBOKEFR
FERAEYR R KRBl KA ESMKE,
FEaBRFAYE, BRI SRR N2, &
ZRBELB KR, PEaEKEE, HREET
R, KA DUR S B HREZ TR, B R WM
%, MRIBEAFFRE YA K, ARSI A4
AV K SRR, SO EN BURER N =
BEPESEAREN,

AR EZAFRBRE—F BN A
B, REETRKAE P, 4 25% Bk K AP FHE
FEHEEAE HPSZREREWEEAM
U, BRI ARE P EARKFE R
B, AR A R F e SRR R 1, R
FTAE KX B e A R AT R Z N BURE TS

B

3.2 F&HhEENREEBRESH

WELEREW, BERBEREESRERRETE
BB &K 83% ~100% , kB Ehik
48% ~67% ., HTHIERGHRA RERAMIY
B RAEFEENIR P E L, XA RES
I a S5 B R B AT BRAE ARG TS R T o R b
HEB T LSRR, MRS JE &7 5 R B
2,

RS K M AT R AR KAk
WEBIARRENRE , DERETRHRRS,
R 2k 83% ~89% , Ak Hik 4% ~
67% ., BURMEREKSBMETE AR, TRHNA
A R RO I LA 28 45 70 R L IS MR B B R
%, BREVHERERENTELERRITRIE

B, R RS, £ B RE LR R EK 39 %
o ANKBRGIKEE , B TS R BO .
WXeE 4, PR E TS R WILAE IHEE X R A
iR BR, FETRE ", BE RS
FREH IR T 8 Pk e B B0 1 i K K B B AT S
B, B IE HIR R AT

R4 E e G MR I o,
FMIREF A EERRINE™ , AR iEE SR
YR EFT B HK TR H %Rk 33% ~39% , 48
ek 44% ~52% . WITREREKEH B
8 FRFEINE R B MBORE , R B
BRI Y, D m B AR Oa, B
LR B L I A 5 I B 7 5 R A A
BARBERRH, BHESHH 7% ~22% |
7% . 1% . EFIRIERFEOREREN 3 FE
L EREZERYE KRB hEEg",
s BRAE R B AL TS R B IR
MRS B4 R A MM IIRS, FEEL T R
K B AIR PR TIER TR R R, X
A X 9 5 £ 55 B A T

G % (B B B R R R B B R AR 2 o
BHEVPAFERE TR F LBORE, 6
REFE PR R, ERBRT,XHA
R 2T A kR, (BTERE R
Bt R A M F TR R, 4 SR
I3 R Rt AR BRI . B AR A
BRI I P B R I B B o o B B , e B &
B e IR K £ bk P R i, 7E HAb ok
PR R S, BN B R W, E TR
FOK T B o B B AT R 2 A I B TR B 1
M. WAV BHEAMA R EHRETRED &
wh A i, e 48 T B ER B ZE Mk 7 o
A S g Ra Y B R TS
YeoKP= B iEY Y, XM BURE RS
AFIER LM % FER JEER L EY
I3E , W5 RE B, HE2E 95 YL IR TE

B ES O BHE AT Rk AR R IR
BEORE, ARER ES AR EED ke kR
FREF RO IR, EE RSB E R, |
4 (0 O TR R IR T % 95 ) 915 88 T3S
HxT RIS R0 fE 2 MR B, B e — 2
BFFEHR
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Analysis on food-borne pathogenic microorganism of tilapia and
cultivation environment in Guangdong Province

LI Lai-hao', WU Yan-yan', LI Feng-xia'”, YANG Xian-qing' , DIAO Shi-giang' , ZHOU Wan-jun'
(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Food Science and Technology, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract ; Food-borne pathogenic microorganism compositions of tilapia and their cultivation environment
which were from different areas of Guangdong Province were analyzed. Methods: Using different selective
media, the Merieux Microbiological system and microorganism automation appraisal system to separate and
identify food-borne pathogenic microorganism. The results showed: The species of food-borne pathogens
varies with the season change, most the types of pathogens in the summer and less in the spring. The
numbers of pathogenic species of fish body and its culture environment are 11 and 12 in the summer,
respectively. And in the spring, the number of pathogenic species of fish body is only six. Pathogenic
Aeromonas hydrophila, diartheogenic Escherichia coli, Salmonella are mostly common in tilapia and their
cultivation environment each season. Detection rate of pathogenic Aeromonas hydrophila was higher in spring
and summer, of which 83% —89% in cultivation environment and 44% —67% in fish. The detection rate
of diarrheogenic Escherichia coli was 83% — 100% in spring, summer and autumn from cultivation
environment and was 48% —67% in summer and autumn from fish. The detection rate of Salmonella was
33% —39% from cultivation environment and was 44% —52% from fish in spring and autumn. The other
food-borne pathogenic microorganisms have been identified from fish such as Vibrio cholerae, Vibrio
parahaemolyticus , Vibrio vulnificus, Enterobacter cloacae, Enterobacter sakazakii, Pseudomonas aeruginosa,
Pseudomonas putida and so on. The aim of the survey is to provide theoretical basis for predictive food-
borne pathogenic microorganism in tilapia.
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