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BB RS A R RIS ALK B 100 108, 5K 254 BT 7 000 R IBEAHAFE
HKAE ARG TR SCST R O IR S8 A A B, o T VA 100 B I B 51K
BRI, JE A 138 11 A S8 AL AR 80K B0 B 0 80 B TSR T R RS
S5 ISR 50 AR A TE 2K RE , 2 BB GB/TST50. 122006 ALV B FFLAK LA (2001)  XERE g3
PRS0 S HERRIRG N . 455 75 1 VA ) 20 ALK 4 SN ARHE FE 80K 4G T I S0 1 < 4 i o
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PRI A, 3 26 i T — EL I AR PR R
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TP E K TLA: 48 BR TLA: 4b PR 7 SR R i 2 25 IR
i, FATTRE A B FE RV LU S A
HRUE 4 20 SN Y9 R BOK EAT 1 SUWRUAE DI R
AR PR AR B 0T, e B PP A A A AR A A
SRIARRE, 73 o8RBT =l S0 5 T 1 — Ak
BURTEERE . XA FERUEY A, TR
ATTEERE— 25 % He 28Kk B H A mT i 14 1% 4% Jr =Xtk
Ao hdss i or B AR AR AE Y W B AR
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1.1 ###8

XK A [r] [ 5 A0 X ) 20 F5 A AR B4 R 2%
AR A (LS A0 B L R R T R A A L
INBE A KT A ) AT A
1.2 MiIRF*
1.2.1 FEASRAE

RO E SR ARG B E AT R 2R AKCR B | SR A B
R4 K K7 R 1 ~3 AN
1.2.2 K560 H K& Jrik

(1) 4 a8 3 18 GB/T 5750. 12—2006" "
HEA TR

FHOC B 1 A R K AR Y 3 B8 110, 1: 107,
1:10°,1: 10" 255 B R MG K R, 45 PR ARG KR S A
BRI T mL 2050 A K B 1678 7 Biig Al
BEF% 48 h, IRl T

(2) B KW . 2 B GB/T 5750. 12—
2006 PEATHGE

I U R, SR BT LR R R
FREEOAS TS B, W AT R 2 5 K T e 9
PR, WA 72 88 7 3, W AT O 20 26 08 3 A P i
()7 BRI R AT e 22 (R et B A AR 923K
7o

HR AR A Ry 5 KM TR PH M 19 5 %%, A& MPN
K3, {454 100 mL AKHRE 19 5 Kk 1 T 1 e vl
RETH,S BRI LR 1, W B AR bl A 3R 5 T 1 45
SN I AR BEAGEL, T FLBE & A DI, T
et BRI REARR
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=1 FS5 %10 mL KEEREFPREFIRE &
HERABEHR KT 85 (MPN)
Tab.1 Most Probable Number (MPN) of 5

samples of each for 10 mL

5 /> 10 mL ZKFER B £ Ferl iE%(MPN)

Positive Number Most Probable Number
0 <2.2
1 2.2
2 5.1
3 9.2
4 16.0
5 >16

(3) EELINE : 28 SN/T1022—1010" 3
(g oall!

B 25 mL R DN AR, H22 8 20 Bt 2 11 Bk
TR FREL TR 37 £ 1 CHE5F 24 h, BOZH WK
ARV R A W SR 41 21 C X%
#18 +1 h,

W LRI T 5 B 55 TR Y4 3] TCBS Bitfs Al
CHROM ID VIBRIO jIUp I €8 3% 5% 2 V- Hi LA 3RAS
G B A BV, R AT A, JEH A A T
RN IR L bt e kG 55, Bk 3 ~ 5
ARG BB VK, 5 R 2 A PR K o S A g L
5 VITEK2 4 [ Bl 240 1 5 U

(4) WHERHE : 2 18 SN/T2206. 5—2009 "' Fi
BS EN ISO 7899—2: 2000, BS 6068—4. 4—2000
AT

FETCPE 45T, X5 100 mL A A6 0 3 4 47 il
U8, R UEIRSALAE y 0. 45 wm K Ali8 IS i I8 B
FATCR BB U KF [ AR R S 58 17 L 8 57
24 h J5 , 7€ KF BiR Vi BB S 406 A 21 64
MY Bl AT B P VR AT SR A, B R AT B
PRTEUEA T 2L QYL (8, f il ad VITEK2 42 [ g 4
R4 S
2 %

2.1 AEBEEN

X KAEREAT RN, 12 10 7 ¢ 3 - MLk A7
T LA A, A BB K I N 10° ~ 10% cfu/
mL 8], SEHE M 3.8 x 107 cfu/mL,
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2.2 BXBEEKRN

X K B R ARG ks, He oA = At
4 7K RE PRI B T A KA R, & MPN £k 3
HAYHIR 9.2, > 16 F1 5. 1, HAREA 1) MPN {i
<2.2,FE2,
2.3 EILMESN

XF 20 fEAREL 33 AOKEEEATRIN, R R I
BLINE I AAAE . TER I ERLINE i fErp, &0
HI 30T AT A R 28K v ) 2 TR R AE BT
FEKH AR, it i — 2 % & A i &g K

SO E/K RS B R ( Aeromonas  hydrophila/
caviae) F1 /b B #5 & W% B8 ML B ( Sphingomonas
paucimobilis) ,
2.4 PAEKE R

Zoad AT, 22 A AR AR A 21 Jiz 1K T BE DL TR
PRI, A — i REA B i R
HAb AR B TERR A o X 28 3 20 A 7 3L 15
B 22 DA, HEEBH 1E 3 ~ 86 cfu/100
mL, % 2,3,

R2 NEMMEHKPBEDENR(AZRAKBEBRT)
Tab.2 Microorganism detected in the ballast water of ships entering Shanghai port (name of ships instead by codes)

fi 44 BUK R BRI AEFLINTA MR Vs BR T S AL T
Ship’ s name Sampling location Total coliform Vibrio cholerae Enterococcus Doubtful Enterococcus
| = <2.2 - - -
T <2.2 - - -
2 i <2.2 - - -
i <2.2 - - -
’ T <2.2 - - -
4 i <2.2 - - -
T <2.2 - - -
5 s <2.2 - - 8
T <2.2 - - 13
6 i <2.2 - - -
T <2.2 - - 3
; i <2.2 - - 15
T <2.2 - - 25
*+ <2.2 - - -
5 T <2.2 - - 93
F <2.2 - - 53
’ T <2.2 - - 49
10 i 9.2 - - 26
" iR >16 - - 78
T >16 - - 45
12 = <2.2 - - 18
T <2.2 - - 7
13 i <2.2 - - 9
14 i <2.2 - - 62
15 = <2.2 - - 86
T <2.2 - - 79
16 H <2.2 - - 4
17 i <2.2 - - 27
18 i <2.2 - - 13
T <2.2 - - 5
19 i 5.1 - 14 -
20 i <2.2 - - 13

TE ARG AT 28K TR B 0 2 SR K TR 1. 5 m SR B TOKIEIE AL KRR T 15 m U RCREE PRI E—REA, © -7 %

TR A

Note: If the water depth exceeded 1.5 m, top sample and bottom sample shoud be collected. If the water depth was lower than 1.5 m, middle

sample shoud be collected
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Tab.3 Summary of microorganism detected in ballast water of 20 ships entering Shanghai port

A A ST B PR (MPN) AEHLINH /78235) [ ER B SE AL TR
Microbiological Total positive number /(efu/100 mL) /(c¢fu/100 mL) /(cfu/100 mL)
detection of coliform bacteria Vibrio cholerae FEnterococcus Doubiful Enterococcus
0~10(2.2~10) 2 0 0 4
10 ~ 100 1 0 1 11
>100 0 0 0 0

TE - B AR A KRR RIS TN 25 SR A0, U ST 4G

Note: The result was the average value of multiple samples, Summary results stood for the unit with one ship

3 it

AU A ) 20 A8 B BRATAT AR, Forp AR
FEAR 14 88, b = FE AR 6 A . R HUKEE AR
S RORVE L X . FE TR Y 20 A AR, A
AN (15% ) 0 K BRI FF R AT A
5 b o GB/T 5750 BLsE, 5 #E v 11 R
8.6% FIZ& L5 R 1 17. 64% A HC , b i)
K-

A1 B AT E TR 3.8 x 107 efu/mL,
BTV R Y 16 444 ofu/mL, AR BTG
R IR BRI R, A S — AR B0 4 8
BRE, tAFF G bR fE SN/T2206. 5—2009 FiI BS
EN 1SO 7899 —2: 2000, 3 & S0 M i3 Ak 0 ) 7
TEHRULE T 2K A7 70 1 AU o 75 A6 T 78 5L oI
PR AR, RIS T MR A 1 A 3 B
L o — R A R M, T BB e K
SEBERH/KRRB® ( Aeromonas hydrophila/
caviae) , i T — 1L AT Y E o WE K E M TR XS
FIESE VR 1L B0 A BRI B L 2R A S IR L Bl )
YA EORTE. HoENERUEIRTS, A ikl 5]
BNV NI 48 R BRI K
BT (A, caviae) , 36T 5] N H) G &
L T A S IR, e i A 2 E K
WA KB, T [ AR Ak A R RaE

F— A F BOWR W 2 D 3h 2 B
( Sphingomonas paucimobilis ) , & 2= JHEIE K& 5%
W, B AN L E, A 12 AR ER 2 R
B AR G0 L i T TR 7K L PR W DR A 1 )
WA BT A B B e A A5 M R A vp AT Ly
B, I H AT A R B B s g, D& B AR TR T =
E L I PRAEIRA IR 20

Xof J R ARG I o e BIOK i BB A K I 5 ik
AR, T B R S ARG I 3k
W, H e 2t S, R — k2 8 5 Bk
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( Enterococcus casseliflavus ) o 45 75 i Bk # 7] 5] &
IR T 8 E R B, B8 BRI
SRR A TR I PR B 8 TR T B9 B
JEYLAEFBAL I R B R ST 5 | R PR i
Y B IR UG i 1T 5| S e e A= i 1 M e
Yo TR (o0 DA IS4 RIS 48 2652

AW FEEE R, B T 0w #
A AETEAS S B — A SO T, T 2 22 Fh B0 1 2L
fEo TEFEAT BRI U8 1 3ok 2 DA R K B2 43 7 1 ) 72
sl R I IX BE K S B 2, IR i, X 0 B
P A R AL T IR . T 3% 26 BUs T 1 A7 7R
RGN T F 8K HE AR B 5 0 4% 349
W, — TN 1 R R Y AT BB, S
— 5 X SE A VAR T RS R M, 2 5 5 i
YIFR IR 28, 5200 AR i ) A 25 20 A A 0T
S5, DR, s HS A BE R 2K 1Y 48 B B Ok B0
A=Wy RO R L IV 24 5 | 2 i 11 B AR SGER T Y
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Investigation on the pathogenic microorganisms carried by ballast water of
ships exiting and entering Shanghai port

ZHANG Zilong'? | LI Shenwei'*, ZHANG Xiaohang'*, LI Xiaohong'”, JIA Wei', WU Huixian™*, TIAN
Zhengan'*

(1. Shanghai International Travel Healthcare Center, Shanghai 200135, China; 2. Shanghai Entry-exit Inspection and
Quarantine Bureaw, Shanghai 200135, China; 3. College of Marine Ecology and Environment, Shanghai Ocean University ,
Shanghai 201306, China; 4. Cenire for Research on the Ecological Security of Ports and Shipping, Shanghai Ocean University ,

Shanghai 201306, China)

Abstract; According the IMO ( International Maritime Organization) , more than 10 billion tons ballast water
was transported, with more than 7 000 species with the ship ballast water migration in the global scope. In
order to assess the risk of being "invaded" by alien organisms in Shanghai and the surrounding sea areas and
to investigate pathogenic microorganisms in ballast water from International ships sailing to Shanghai, we have
collected ballast water samples from ships berthed in Yangshan port, Chongming port and Waigaoqiao Port for
detection. Sample preparation, incubation and detection and identification are operated as the government
standard GB/T5750. 12 —2006 and Standards for Drinking Water Quality (2001). The results showed some
Aeromonas and Enteropathogenic Monoucleosis were detected, including Enterococcus casseliflavus. The total
bacterial count of all the ballast water samples was in the range of 10° —10* cfu/ml. Coliform was found in 4
samples from 3 ships, while Vibrio cholera had not been detected. The result demonstrated the risks of
pathogenic microorganism in the ballast water of the ships at the Shanghai Port , which warns us to strengthen
the management of ballast water. For newly detected pathogenic bacteria, detecting methods and standards
should also be established. For the strategy to International Convention for the Control and Management of
Ships’ Ballast Water and Sediments, we should do more survey and collect more data for more detailed
assessment about the risk of the incoming ships’s ballast water.

Key words: ship; ballast water; pathogenic microorganism; species invasion
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