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Detection and analysis of microorganism in processing water of aquatic
enterprises exported to Europe in Dalian area
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ABSTRACT: Objective To carry out microbial monitoring of processing water used in aquatic production
enterprises in Dalian, and investigate whether there is microbial contamination risk in water quality. Methods
According to the requirements of the EU New Water Quality Directive 98/83/EEC, the total number of bacteria
(22 °C and 37 °C), Escherichia coli, Enterococcus and Pseudomonas aeruginosa were detected in 50 water samples,
respectively. The risk bacteria in the sample were isolated, cultured and biochemically identified, and verified by
molecular biological methods by synthesizing specific primers and probes of Escherichia coli ydiJ gene and
Enterococcus ddl gene. Results The 2 methods were consistent with the positive results for the risk bacteria. The
test results showed that the microbiological index unqualified rate including the total number of bacteria (22 °C and
37 °C), Escherichia coli and Enterococcus was 20%, and some European aquatic products companies did not meet
the requirements of EU processing water. Conclusion It is necessary to fully understand the important role of
processing water in aquatic enterprises in the processing of aquatic products, and to carry out microbiological risk
monitoring on various processing links to ensure the quality and safety of aquatic products exported to Europe.
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JE 4G 4 (98/83/EEC) 3R T A3 S £ IR A T B 9 /K 7= 1
A, FRAEXATERIN TR KA 7K B RGUE, 5 1 1 BR R
B A PR SRR TR Iz 4y, A5 U RR B AT AN fu
VXTI Pk SOl 354 e, T sl kA
I Pk A4S 4 TiideAR, o i 422 O
>N 100 CFU/mL. i B4(37 °O)FR&E{H N 20 CFU/mL,
K7 (W . HERE . S A B 2 AT H

IS AT ok A 3% b X A R 7= Aol i TR K 28 4T T
AR W, 3 o W 5 SR K Al T B TR K
BEZH T HAYE Y, A Yis g i R B S0
Jits B AV RGBS VR, 937 1 K =4l v Fmm T R K S s e i
B0 R I [ AR, [ B SR A Ml sk A T
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2 MREFE

21 # H
211 HERR

AR 2019 4 4 7 R34 H X 4 RO ™ alboim T FH KoK
FEIETT 50 1 o e BRRR B 48 - oA W) RAFZE SR S T RS £ T e
AR, KRR E 5 min JEFEEITRE, BRI
KR 1L, FERAITE(5+3) °C skl fe, TRk
FERAE 3 h 22 PN 58 Bk A R I 1A
2.1.2 KA BIZHRA

KIA5A FRH(CICC 10389), ZEHERE(CICC 21606) .
PRIGERF(CICC 10840)(*F [E LMV U E Wy R PR B P o

B R U B G (yeast extract agar) . slanetz £/l bartley
1% 3% %L (slanetz and bartley medium) . 5 5 1 B 5% 3k
(Pseudomonas agar base). RHMEIE C-N MM
(Pseudomonas C-N selective supplement)(¥ [E OXOID 23 H]);
CCA B {a1% I (chromogenic coliform agar, 15 [EFl 5
AT, BIRE UG (Enterococcus agar). 3% A% (nutrient
broth, NB, Jbatflitfi/awl); i H4] DNA $REH &

AL RIR A H]); TR0 qPCR BUR K (32 F ABL 24
Ay PSS YE (R A T A TR A 7 PR R,
VITEK2 5 >% [GBAPEA I %2 - L VITEK2 # 2 [G RIS R
YEREEAEYEIRAF).
213 &% %

CL-40M S EKE#(HA ALP 2AF]); Milliflex plus
E Y e R AN (32 EFE S R A R]); BD11S E3.1 A:4k
R F546 (75 BINDER 23 1]); NU-425-400E £E 420 A6 (34
[E NUAIRE 2\ 7); VITEK 2 Compact 4> A 34 % 5E R4
(3 [ A= Wi BLIR AN D) 7500 SEBf 3t & PCR AN (3EH
ABI A H]),
22 5 &
22.1 & HEN

ZHR 1S0 6222-1999 prifEl”), K ST 54T 37 °C
F 22 CCHH P BRI, A XA [ 305 A I 5 LA G T 4
YEMREL 1 mL FEAME S IKAE, IMACK RS, S
HOWMBEE, BOMBEE 2 AP, RIeTREs [ 5em, i
¥ 15~20 mL 45 °CryBE BRI SRR ER 5, 2018 85K
(37 °C)K% 3% 44 h, YT BEL(22 °C)E5 5 68 h,
222 KBBAKE. HRE A4S BERE AN

M8 1SO 9308-1:2014 FRiER . ISO 7899-2:2000 AL
1 1SO 16266-2008 FRifEY, K 250 mL AKAEBEFT 3 8 b 1,
KFEHR AN AR 0.45 pm PR . RIGIRA KR
16 CCA AR IR 5 I 36 °CH5 37 24 h; JHER 7E slanetz and
bartley F-H_E 36 °CHE 5% 44 h; 4 SR{E 2R MU EE 7 A8 N1 2 i
PR C-N BB N0 A R R M TR B SR 3T AR | 36 °CHESR
44 h,

ZRFRIR, 50 UrKEER 1 KRB KR (R
W, 4 (K FESERUETE A ERTE, T el g A T IE S
223 AEE

KM 35 A QT P I I e 760 B 8 R A 7 A B A
%, AL % E S IR VITEK 2 8522 K4 i X 2 ik
WA T EAR SRR

W R KA LR B K IS DL T R R B R 2
44 °CIIIAER EBIE AR b, 44 °CHESE 2 h J5 W 3 5L s
b PRI EHITEA R AEMEE, FhEES R
VITEK 2 #52% [G P 20 18 45 28 R U6 B F A T B RAE
224 FERAZEE PCR BIEKIE

DNA BRI & HEFE 2 B alifb 5 B iy S i 7%
FEFRNIHHATH R, BRI 2 R e B R
H DNA #5453

S RARE AR RIBIRA IR ydid ZEE g5 14 57
-ATT TGG CGAAAA TGG CAG TAA C-3°, Fiif5 ¥ 5 -CAG
CTATTA CGATGC GCAAGT G-3", %41 5 -FAM-TGG AAA
CCT AAT TTT TCG ACC AGA CGG A-BHQ1-3* M Z&fizakis
ddl 27 Fii5 14 5° -GAAAGA TGT CGC TTT CTATGA TTA
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TGA-3", TiiF51%) 5 -GCG ACT TAA GCC ACT TCC ATC TA
37, B4l 5° -FAM-ATG CAA ATC CCA GCG CAT GTT
CC-BHQ-3"1"3; JRIgERE ddl ZEA Fii75 14 5 -GAA AGA TGT
CGC TTT CTA TGA TTA TGA -3° , Fii#5¥ 5° -CCG GCT
CAA TCC GCT TCC ACC TA-3" , ¥4l 5° -HEX-ATG CAG
ATT CCA GCC GAA GTG CC-BHQ-3" 3],
HAZEEY 3 RWKRRA qPCR FURW 10 pL.

10 pmol/L b F#21414& 0.4 uL J2 454t 0.2 uL. DNA #itz
2 uL, MEEFIKE 20 pL, KM F4HR 50 °C 2 min; 95 °C
10 min; 95 °C 15's, 60 °C 1 min, 3£ 40 PMEIF S 5 H 5,

Sl M-19-02124 43 B 75 CCA JEFR3E by s (6 1 7% (A
1 FrR), 8K 8 22 [KM TC 2F AT B A
M-19-02107 . M-19-02113, M-19-02138 , M-19-02140 {4}
B TE slanetz and bartley $E A - R L4 (R R B
EANE 2 PR), TERBREE AL 43 8 b (R [l s 3R 3 A
BANE 3 FR), 4 DRETBTRES R 2 G BH P A R Rk
PR o M1d VITEK 2 4 [ Zh 40 B %58 R G0 5% 45 -5 0
Mo 8 I TRTERRAE B A A i B SR U K IR A R T
FUAER R IIAFAE

1 HAERBEREHE
HRIEY 1 AR Ct(cycle threshold)fi ) W&k 275 Ay BHE: . Tablel Number of colony count exceeding the limited value
. 37 CCHNH B Rk At/ 22 °CHI B BB E
+ AN 11 g
3 GEREDMH P i (CFU/mL) /(CFU/mL)
31 WEBRRNER M-19-02109 450 250
W35, TSI GB 4789.2-2016M I 45 77 v, 4% M-19-02116 60 370
STHEE 37 °CHI 22 CHNTE EEL . 50 173 K FE Hh Al BT G EL (22 °C) M-19-02121 70 207
AR E R EAE 6 1, AN RE(37 OB ML BREAA 3 1, M-19-02127 / 265
ﬁ‘{ziiﬁ FE%%&{E%E&%‘?{ 1 o M-19-02140 / 131
32 HULEESER M-19-02152 / 450
FEARBOTRTERAE R VITEK 2 RSB AIRILAR 20 FF v M Fmiu i sshess k0l; 19 FRAE D 00001 FHRREMh vk 5.
2 HENEEFERECEELSER
Table 2 Colony characteristics and biochemical identification results of the samples
K G S CCA A AR bR JBR TR VITEK %78 45 5 (A5 )
M-19-02124 WO / / KIG%RA R H Escherichia coli(99%)
M-19-02107 / - FAR N biAT b3 JE B 5 e S By PRIZER Enterococcus faecium(97%)
M-19-02113 / Eer R IRE T JAERE IR R R FEWMBKT Enterococcus faecalis(96%)
M-19-02138 / e SARCILY AP JE RS L R A IRA Enterococcus faecalis (98%)
M-19-02140 / SRR FTE RV JA R R R R BRIZER Enterococcus faecium(95%)
B2 45 M-19-02138 #f4 7E Slanetz and bartley V-4 b 195 7%
K1 45 M-19-02124 #E 5 7E CCA & %53 b I T V5 FRAE FHIE
Fig.1 Colony morphology of sample M-19-02124 control in Fig.2 Colony morphology of sample M-19-02138 control in slanetz

chromogenic coliform agar

and bartley medium
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Delta Rn

B3 g5 M-19-02138 # i 78 7 BR B - Al 19 T V& FAiE

3.3 ELFRAZEE PCR REEE

N FSE R 2 A6 1 PCR SIS K s IR
A ERE 0 B BRI T RIS, 25 R I 4~6., WAL,
FFF P Xof HE IS o) BRI TEY B 4R, CICC 10389 KR 7
FGTR . CICC 21606 ZE[AERIEFT CICC 10840 BRAHER BRI BH 14: X
RS W S A1 i 2R (CL {43 310 23.20.25.97.,26.53), 1t
ARG LA H5N M-19-02124, M-19-02138,
M-19-02113 , M-19-02107 Fll M-19-02140 FA% 515 H 3080 55
HIY R (Ct {H 43 BIh 25.41, 26,86, 27.25, 27.62, 31.95),

Fig.3 Colony morphology of sample M-19-02138 control in
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Fig.4 Real-time PCR results of Escherichia coli
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Fig.5 Real-time PCR results of Enterococcus faecalis
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Fig.6 Real-time PCR results of Enterococcus faecium
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