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Abstract:

It is well accepted that aquaculture products of shellfish such as oyster
and calm were primary sources of waterborne and foodborne diseases.
Moreover, bivalves are able to concentrate the pollutants and pathogens
during their life, which make them more hazardous for food consumption.
Our results revealed that the dominant microorganisms were Vibrio
parahaemolyticus, with detection rate from 45.2 % to 75% and norovirus
with detection rate of 0% and 21.7% in the first three seasons. Pathogens such
as Campylobacter spp, Shigella spp., Hepatitis A virus and rotavirus were not
detected in samples from aquatic environments or shellfish. The first
significant association was observed for the detected of V. parahaemolyticus
in water with various salinity; moreover the first significant association was
observed for the detected of norovirus in water with various temperature.
Occurence versus environmental factors after heavy precipitation indicated
the detection rates were correlated with rainfall, temperature, and turbidity
on V. parahaemolyticus and adenovirus. Our results of logistic regression
analysis on the effects of climate changes to the occurrence of V.
parahaemolyticus and norovirus showed a positive correlation of 3-day
accumulated precipitation to the occurrence of V. Parahaemolyticus. No
statistically significant difference was found in standardized coefficients
versus the occurrence of norovirus. However, a trend of positive effects was
observed in temperature of 3-day average and 1-day average to the
occurrence of norovirus. Long-term monitor in pathogen detections in
shellfish and aquatic environments is required to have meaningful data to
interpret the effects of climate changes on microorganism adaptation.

Keywords: gastrointestinal pathogena -~ detection rate -~ dominant
microorganisms ~ Vibrio parahaemolyticus, ~ norovirus ~ extreme precipitation »
cliamte change
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FLAR= fUEY 3 G P ANER KANE KA b1 S0 3525
§213% WAAAFEABES F(RAERE,2012)m E R S48 42
W AR A2 R0 FEA A TR TR A ARR Y i
ApHE QRS EE)TEERPERN o o HE 2 gtk iy o
TR iFR A SR8 * g2 2 yba% > M (Daniels et al., 2000) o #r#g
(F5) ~IpUf 2 2 e R LR A& B REKY B AP Tl 7
PRSEFY P AT G 5Lk A A DL Sk E 5w K
A & #p s % i (Bellouetal., 2013; Lee etal., 2008) » i & 57 iz RAF
G 2P RAE R MR ORI SRR B KR R T
Z ML REAR -

G518 ka2 SaLA B TR BERL P2 S B AE R
A BB RBML P AP R R LG DR e
Aok AP nd R RGARIRA G RAL B ed S R R Az TR
FRRPRA L FS ST el Whay o Sk s AR B
EERCEEIL ¢ EEE R SR £l RS R ol O L
FERB RS FildeE T P2 AP E AR ot~ TR

BATEHERRE AL BERT IS AR AL T SR
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12 A5 C. jejuni fv C. coli & F B ¥ L o o R 4% FL F 3 IR0 2 & 4
LRI RS LI gy B RS AL S
BEA R AEFPF GV A AR FY REFEERS KR L& 5

7]
RAGHEBFTHFLIE KA kAR A ARBES* Hi542

2
A1
o
[
i
L
1
)\4.
&
=)
b2
_ES'

AR AOKE OB BOERE R £, 2006) -

3 214 | (Listeria spp.) s 7 15 fERFME > R F X 5E2 ok 30
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do B RV P8 4% F(S. Dphimurium) 1 % % K0 PO F (S

Enteritidis) ",% TERAAKEU S AT UREG A B

12~ % 1% F(pathogenic Escherichia coli)% 5 -+ ~ # % & % 3
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HAV)~ 75 i 5 & (Sapovirus) ~ #;% i & (Rotavirus){r#% %5+ (Norovirus)
CRR=F R S ViRt ERRAEIE SE R SR I A A g S
e BR L VRS BB A RERFGAR R T E S RS |G
(Valeria et al., 2015) - 2 ¥r2 2 6% [ 55k & &5 3 /}%‘{ﬁ}\ ?om R R
R 2 SR G RFRIFARBLADL 2 FIRABFY
i 3% R (Belloy et al,, 2013) = & @ 30 0 27K & & & 7B 397 § BT
PUORARRE RS RipA R F TS TE R SRS AL
LA RS VRS ERRS B R R bIE E 3 4 (Wuetal,
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ez Rk SR AR F IS 5N E MUK A S22 SRR R 8 2 50
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B F I e FRAR2ED o (6) kMR LEHFRERERBEARRS
RO R St R AP A 4T o ()5 A F R AR Y R R
A2 BE Q) BERBALF B THREA LA HEE (9 ¥

£ R H 2 FRE R o

12



o HEE
1 4 SR s gl

BT LBt 4 R TR ARIE 5 - &

i

FE ThE
oA AR E 20w 2E XK 240 2 o & 0 T B 20 Aok A2
AP HEERA DAL LERA240E cn ABRLFIRSTZE
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FERBEERT R AEAT AP TEGE - EFEFTEIRE R
AR E T RN R 3 53 BB K 14 s £ S KR 15 AR
3 ERM 24 ) A B EF B G M4 deBl D FE AN R K
RIS b s AN R AR S AERBEITH 3 ¥ 2 RUdiB
MIEENLT T EBE - ENEEFTFT R 2N~ F
BB 2 Bie AU

Porh o A 1102 AR K EARA RS R ALEEEE Y A

tRos-F  AHENERRAEER S TR AFFEREKS AT Z AL

13



FHERRBOHNIBE SRR LER S A A F A (2R ATE
I EAT REE S £ F L3 R0 v (3 A)(F 2k (4

FRELENGILIFE Sa- WEPROPELZAREFREDL A
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PBcd #0542 nH AL TR T2 R R B 3 24 AR ARk
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ET B 2 PIER R R E TR AEH R BT A R
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(Dp TAL B2 5~ SRR B 3 TR B 2 4 T2 4L 4 4

W2 1R RIE P ¢ 45 34 7 7% #ik(Total bacterial count) ~ < % 1% 7
(E.coli) r 2 « % 4% ¥ (Total coliform) - & iR > /% 2 ik F #ro 2 Tk
PR AR R B2 2 - 4R2 (NIEAE20352B) § 2 Toke & H4e 32
= AR FRe R AR F & 4 g2 (NIEA E237.52B) -

Ik RIIE P (R * HANNA #73] 5 # B kRIER
HI9B8196) ¢ 45 : K ~pHE~H & ~%F &£ -5 B R T =(ORP)2 ¥
T B (us/cm) ~ # B (Salinity) -

FRBEF G Rk kiR (-) R PRI es(F FIREER
EFR) o (5)F B BT BRI TR (G R RN TR -
FOEBRITHE IR (-) ¢S F R BB TH A 5

(http://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp)

(=) Frclatk iR 28 ERIFTH

(http://wq.epa.gov.tw/Code/Default.aspx?Water=Sea)

(2)+ £ » 2 Jw F AT

B~ 100~1000 mL 3 8-k > 142 £ 45 mm ~ 34 /& 0.45 mm 2
A (PALL, GN-6 Metricel)ie 7 iljg o M ™ & @ B4R 83 % 3 72 %
THRENZE BRMFAEEFT IR AR OmEAR R A LT
Bk 1ﬁ/z‘ PIB~T AR 73 50 mL PBS ehy B¢ » HEHfimAt i

Jad %~ PBS ¢ o g Rmir s KT 50mL g g o0 12 2,600 xg T e
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30 M4m0 2 b FRT T HI0mML 2 kR B TR o
() T~ 2 i 3 L

P48 100~1000mL > 4c » & £ (B K ER 25mMM) > K E - -k
WEREEECH 7)) et » EipiFL? P 54 B3R F > il
WiE & F 0 2 0.5mM FRpL R 200mL R R R 0 B
iR A e F AR (R 8) £ 1 mMM & F 43R 10
mL e ifie e e el Tk KB M 2 & FHLe R Y o 28
BAEAArr B0 MM FipLA R 0.1 mL 2 100 %= ¥ " AP ix-t
= ohw o R 0.ImL s B o BRIER B 3o B ipE BT
# 5 22 4°Cr2 3000xg 4w 20~30 A4 kHED K 05mL 2T s sk
Mg P31 1o5mL eB g g P o RiTRRR
(4)] £t 2 = 5 g2

W RER A ] 2 100 mL pF > G R A = E) ~ Lo B E EiR 0 0
4°Cr1 3000xg & 20~30 A48 EHFE 9 05mL 1T o Bk iR
I 15mL Mg s g o RiTRiR o
3. S4P ARG W e F2 9 IR

POAFHAETS 10 3 12 B B2 PR BB o R PR &
B2 PR GT R B EM o MR F ST 90 ) o

£ P30k 50 g+ 4~ PBS 4% 450 mL > 12 8,000 tpm i# 4 1
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g 1L 10 BARR R
4. SUP HRRIEWREF 29 L
(1) B, %7 18 e
EAEREY S RE 7 MRS RE B NS LR 22 g

FEBAE 0 F ERGT R PIRICE G TP It R TER

i

4o 9 o
(2)* n,;a;ju,l feJR

Pov B 15g0 B0 S0mL dte F ot BARL R 57302 10 mLo
R F B TR > TR 2 R R FEE 30 £ FAer
FP-T @R omL FFHFT 30 0 £ BB E 5% 3 mL
R g’«‘,g\ii:;;frﬁ F2_ ¥ kY o ;;z,.p 14 2 e BT 4°CHE i R 1 -]
PF o 0 EiE 12,000 xg A 20 A 4E 0 B KR o
(3)PEG 6000 3k &5 &2

PEG6000-4 f* 40 i3% 10.5mL I itz F Eipd > LR 5 » 8

R

R ACCHE ORI £ 593 B e oI £ 4°Ca1 12000xg 14 b 2 gdiE

PR ET A ELETINA R L AR A R%R 2 -HE
Fd 2 %103 & 6 7 27 PR E T H 1031900867 FLo 2 g )2

AU mE 2Ltk EP P FA03 & 67 16 PIVREFF
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1031900776 Fo= 437 %) e

5. RpsamA2 A B B~ ERHRG

(1) = FicAsg @ 3 0 7 S A% F(Salmonella spp.) ~ & ;& 1% [
(Campylobacter spp.) ~ & ¥ = 1% (#|(Shigellaspp.) ~ H 123k 3 % |2 % #7
* B (Listeria monocytogenes) ~ 3k I e A 7 (pathogenic
Escherichia coli)~ &% ¢ 3 % ¥ #(Staphylococcus aureus) ~ £ % 7 i
(Vibrio vulnificus) ~ Z §* 3 @ (Vibrio cholerae) ~ % X ¥ [ (Vibrio
parahaemolyticus) ~ A ¥ 4% F|(Bacillus cereus) s FIEEH R 7 32 1%
(Clostridium difficile) - & ¥4 Fthth A 18 8 1 “7pL ] - FHR &4
3 Yn¥L4c o Escherichia coli (BCRC 11634) ~ Salmonella enterica
(BCRC 12947) ~ Shigella sonnei (BCRC 15966) ~ Vibrio vulnificus
(BCRC 12905) ~ Vibrio parahaemolyticus (BCRC 10806) ~ Listeria
monocytogenes (BCRC 14848) ~ Bacillus cereus (BCRC 10446) %
Staphylococcus aureus (BCRC 10451) o & 1 #7 T B 4% > 2. Ftk:
Vibrio cholera (ATCC 14033) ~ Campylobacter jejuni (ATCC 43453) %
Clostridium difficile (ATCC 43596)#-i% & *F Ftk F15 @ PR o

(2) P EER A 2 Rop FHR R

o

LR AL HT AR SRFLARTNE L SEHAFZRE

%%’@ﬁ%T’ﬁﬂ’ﬁﬁbﬁﬁﬁﬂﬁﬁﬁﬂ%%2%ﬁ$%o



(A) ih A FRF A e s VR e St ek E— AR
Bzt Ep e (1010 211 7 19 p F #8635 1011902826 5
~2) e

(B) d s Ao d it R LR EFL AR L L M AF LR
S R LRI PEEO3 E 47 5 pFREFE
0939306569 552 2) o

(C) FIERHe 732 45 7~ Hr & (L -4 Pasuale et al., 2012 #73 % e

A A= I Lmﬁ#hx z@p@_ﬂ;ﬁv T o

(D) i J Li AL o st Rt RiEtmilitadt L sy
e dr2 ¥k x-H Pk g P FLkHLP (103 &
1 % 9 pRga3 % 1021951354 gLig ) o

(B) it B oy it B2 RFEL AN £ 2 8 Bilcd i
2Bk E —m R SR A kSR (103 £ 12 7 10 P
M2 G F 5 1031901801 B2 13 1) o

(F) W AfFrfpas it b TRFEL G L 2 8 5l 2
k> — P AR L 27102 £ 12 7 23 pInES
F % 1021951187 gL 24 ig ) o

G) AYABEFRIAPESH R LIRIERI T LR 2 -

FltesmE P 2E0104 £ 40 29 pIvgeaF s 1041900638
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‘E}'{,é} ;,L, lg_ﬁ) o

0981800188 H= 24 37 ©
() BFConp]2 5 Xan EA s 8 el u] 518 & Sflcd F 2 ook 3
—GE_];‘;"L %f;r?]i LM (102 %52 28 p 853 % 1021900644 5.

N\

N2 D)E A RKAF LR G LR kR AP 2

-

(102 £9 " 6 p2Ra3 5 1021950329 3223 1) o
(J) A1 5% F & 3 ¥ it -4+ Harwood et al., 2004, Capigral et al., 2010

T L TR Y BE T 5 S Rl LR ek E 0 w3

(3) ikt 2 & FEHK R 2 IR [F e R
3R GIRRP PR E R R FEIF A2 2R AR

2

=

=

2.3 AT iAo o Pty ‘“1;5]4 B LT WA 1L fg AR IR AT

otk

1

3 kTR e

(A) A ¥ % 714 Trypticase Soy Polymyxin Broth (TSPB)i& {7 o 3 72 >
2 CHROMagar™ B.cereus, Mannitol Egg Yolk Polymyxin (MYP)
Agar & {7 & it o

(B) # ;1% g Bolton’s broth i& {7 % # 72 » 1/ Charcoal Cefoperazone



Deoxycholate modified Agar (CDDA)& {7 % v > 32 % G2 a3 R ¥
CRRRT %% Denis et al., 1999, Wilkes et al., 2009 2_ = )]% o
(C) Fgpt4,4k 7 32 1% 1 Cycloserine-Cefoxitin Fructose Broth (CCFB):i&
= @ 3 7 > 1”1 CHROMagar™ C.difficile, Cycloserine-Cefoxitin
Fructose Agar (CCFA):E& {7 54 it o
(D) H #x3k 3 7 12 % #r4F ;4 1/2 Fraser broth & {7 %0 3 78 » 14
CHROMagar™ Listeria, Polymyxin Acriflavin Lithium Chloride
Ceftazidime Aesculin Mannitol (PALCAM) agar i& {7 ¥ it o ) 2% 5
Doumith et al., 2004, Lyautey et al., 2007, Soni et al., 2013 2_ =~ )I% °
(E) Rplt~ 5 7 "4 MacConkey broth, Brain-Heart Infusion Broth
(BHIB),Tryptose Phosphate Broth (TPB) & {7 = 3 = > ™
CHROMagar™ STEC , MacConkey agar £ {7 i it o
(F) 75 * =~ 4% /{4 Buffered Peptone Water (BPW) Broth , Rappaport
Vassiliadis (RV) Broth it {7 % 3 7 > 2 CHROMagar™ Salmonella,
Xylose Lysine Deoxychola (XLD) Agar & {7 % i o {3 & $7 ¥ 5 PR
WA S SRR 22 03 A Pk o I T 2 B
FIAR ¥ 1% 217 PFGE 4] W S 5# 5% & L@ 124 47 o
(G) & ¥ = 1% 7" Buffered Peptone Water (BPW) Broth , Shigella broth
i {7 W sE > 2 Xylose Lysine Deoxychola (XLD) Agar, SSA:

Salmonella Shigella Agar & {7 % it o
21


http://www.ncbi.nlm.nih.gov/pubmed/?term=Doumith%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15297538
http://www.ncbi.nlm.nih.gov/pubmed/?term=Soni%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=23201044

(H) 2% ¢ % F A 7 6.5% NaCl Tryptose Phosphate Broth (TSB)i&
72 3 72 > 1”1 CHROMagar™ MRSA, Baird-Parker Agar i& {7 % it o
# 2% %+ Loetal, 2012, Fang et al., 2014 2_ = )EL o

(I) Zprsn/2E % LanF 7 Alkaline Peptone Water (APW):& {7 50 # 78 »
2 CHROMagar™ Vibrio, Thiosulfate-Citrate-Bile salts-Sucrose (TCBS)
Agar i& {75 i o o 3 %+ = & K& dF2 H i+ (Brazil National Health
Surveillance Agency, ANVISA) 444145 % 76 K48 2 H 5 KRk B>
o

=

(J) #1 % 5% /™ Alkaline Peptone Water (APW)i& {7 v Hf 7% » 1/
CHROMagar™ Vibrio, Thiosulfate-Citrate-Bile salts-Sucrose (TCBS)

Agar & {7 it o 3 5 %P Harwood etal., 2004, 7% % cvh~ ¢ &%t
BRI AR tR A AT E R e
6B K 2 LHRURBFZE HE 2 AL P RPN ER
KRB R A2 S 4L R 5 a2 AR 4o B 100 cdTi8 8 % >
PP PRA PP PBRILE AT
(1) 2pEPREREIPREFTT oL JIF PENREBE L Z2H B
PR BEES R D R anR AR 0 I B AR 2R
EHE o F R PRRERRN > @503 iRde > KB HfE
PARLS S~ i i g 0 BRI DB E Pk o 1 % 2 KPR

#-r1 ZP02006 MagPurix Bacterial DNA Extraction Kit % ZP02003
22



MagPurix Viral Nucleic Acid Extraction Kit % @ p] & o

(2) Mg DNA 4 %3k & 3+ (NanoDropl000)#z % DNA /8 & (260
nm/280 nm ratio) °

(3) #4 ¥ PCR #rild 2 4 %

(4) #R 2 R F € 45 A s 7 (Salmonella spp.) ~ & K % 7

(Campylobacter spp.) ~ & ¥ * 1% #(Shigella spp.) ~ H t2 7k 3 5 12 % #1

—

¥ 7 (Listeria monocytogenes) ~ I s 1+ ~ % {% [ (pathogenic
Escherichia coli)~ &% ¢ § % ¥k #(Staphylococcus aureus) ~ £ % 7 i
(Vibrio vulnificus) ~ Z §* 3 @ (Vibrio cholerae) ~ % X 3 [ (Vibrio
parahaemolyticus) ~ A ¥ 4% F)(Bacillus cereus) s FIEEH R 7 32 1% 7

(Clostridium difficile)i & &4+ 8 F5R7 it A F) ~ FARA FI P K&

LS )

FRAMPAFIREAEF S o il F T~ (R R K RiEE R
BT £ 42 500U SR o

(A) A ¥4 7 Cytotoxin (cyt K ), Enterotoxin (nhe 4), Haemolysin BL
(hbl A), Thuringiensis delta-endotoxin (cry [ 4):& {7 2| %7 o

(B) o s}k 1% ) Campylobacter jejuni : v2 16STRNA & {7 & £ _p 70 * 1T %
A FE_C jejuni 751+ £ 5 2 o4 wlE 4 H %5 o0 hippuricase

v A FlhipO 2z 3 %A FlceuE &35 @ %A Cocoli e51F

52 2 w4 Serine hydroxyme thyltransferase F-v & 7]
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glyAqr4 2 A F] ceuE -

(C) FEpta,k 732 % ) : ™ toxin A (tcdA), toxin B (tcdB), binary toxin
(cdtA/cdtB):& {7 2| %7 o

(D) H 23k 7 12 % 274 7 © 1 Ribose-phosphate pyrophosphokinase
(prs), p60 extracellular protein(iap), Lysteriolysin O(hlyA):& {7 | %t o

(E) 3t~ %1% ) © EHEC (stx1, stx2), ETEC (sth, stp, lth, ltp), EPEC
(eacA, bfpA), EIEC (invE) -

(F) ¥ F* < 4% 7 © ™4 Invasion gene (invA)*| %7 -

(G) &% =~ 1% + ' Antigen H (ipaH), Lactose permease (lacY) i ip] e

(H) £+ ¢ § % 3 7 - ™ Nuclease (nuc),Penicillin binding protein 2(mec
A)iE {7 2| #F o

(I) Zp*5% + ™ Outer-membrane protein W (ompW), Cholera toxin (ctx)
FET ©

(J) % LsnE - & 4 2 F] thh, tdh, trh, collagenase(prtV) i iB] -

(K) £17% 5% * 4 Hemolyin/cytolysin (vvhA) | &7 o

(5) W iRz 4 ¢ Hepatitis Avirus £ Norovirus » H 4% & 2. RNA 1 jp] #-

o

T\

TwAARTIIN o s R et PR 2 —FRES L R%
(103 #6 % 27 P63 5 1031900867 .24 3 1)2 A A5+

KA %P (103 & 6 7 16 P26 3% 1031900776 3
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/\ﬁéfi)i@-}i%*ﬁﬁ%}]}\ ?éf«?o?‘;iﬁm% -;-’F,‘}A"‘;m\ ]T:‘q‘l' jﬁg’% \F

)

\\\?{r

FEiF 2 g BT L SR o

(6) tk*2 Rotavirus # Sapovirus &5 > ;2 B4 W 53 A 4 & 93 &3+

% (DOH93-DC-2018)% Okaetal.,2006 #7i£3% > V&7 > ¥ 3%k

BAZY EFBL o Emsl T FM s T RS F RERRANL 6

LDt

\\\ﬁr

7. BRRBHRE K THF S BT L2 FHRI A0

AEAF LR BEREFE RS A B G LR F (Vbrio
parahaemolyticus, VP) ~ % B # (norovirus, NoV) % B;]ljlia # (human
adenovirus, HAdVs) » #7735 F AR FE Y BB RRBFER > T 6
IR ABE F TS T R FAES AP 4473 2 Mann-Whitney U
BTEFRBFAFLERFHFLM B pihe 22 PR R(LE
(Heterotrophic plate count, CFU/ml) ~ = % 4% {7 # (Total Coliform,
CFU/100ml) ~ + % 4% E#(E. coli (CFU/100ml)) % 4 JZ 14 3 $(-KE ~ Pl
E-BRCBREZF ) VHEERTHFEREFH RS S 1L E
A& PR R B AT §F 13 2. multinomial i& 7 4 47 -

AP AHFEAZ LD FRFFERRRFEF L AP IL &

'&}i*'lfq+z‘”ﬁgm3~£$/&~&§ BT o F* 1 X N3 XA E 5%

P}

fas® - p RAp e

L B (mm)iE (7447 0 T



N3 A2 A O F AR RBEFF o 322 S KRQ005)3F 2 i #
2 B BT Eﬁ & 7 (logistic-regression analysis) z. multinomial & {7 & 47 >
H ﬁ&r’?l—%ﬂ\ A LI

logit(p)=Fo+f1x

Lo % 71 x=0 > log(# 11/#& & ¥ 2 odd) ;

Bi 4 1o i i M) H% odd T R -

T3 St 2 @ * Excel 2016 ~ Paleontological STatistics (PAST) V.

3.14 2 SigmaPlot V.10.0 & $it #8 i& {7 33t 4 47 -
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2 BREHB
L HFHERESE 2 H3H

AL A BRI G 29 A HHF RIS T 24 A kR A
FPHEERSE LT REFHRAKI AT D 1737 (5 1 F)RK
KRR A 82 2 o I EORMEE A 24 2 47 6 % (% 2 F)aokokRE
BAO60 2 4hF 5 kREA24 2 57797 (%3 F)a-K-RHHEA
66 % > FFFE-KEEEA24 25 10 2 212 7 (% 4 F)BRORREE A S &R
B60 i » b+ E R A 24 2(2 T2 Q) " E EHE S =03+ 61

767t at a2 BokHEE 70 R R T E 32 @
(% 9)-

FREZLEHRAPF 4242 LEHRFHRAFKELT 1P 23
BPHMERASTE OB AAREIEI6OE 40 260 Y A
83 BIEA A REFISE 72297 % FpT A 88 P4
FHEFE I8 107 3 12 7 ¢ B3 F4k 23579 2 2 PG £ 78 % 45
B15E2 (272 Q) -npSafietHigid 232,226 pfiai
Bl BREEHRAZ 72 PR OEREE TR 12 E(£9)

2. ¥Rl kBt

AFTHRPPREIED ¢ 7 P RFCFERAF - SHEFREFFER
B B YOG RE RS S 7 0 X% F(Salmonella) ~ & kA%
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(Campylobacter) ~ & § * 1% F] (Shigella) ~ % ¥7 ¥ [ (Listeria
monocytogenes) ~ IR J 12 = ¥ & Fl - &% ¢ 8 F 3% F(Staphylococcus
aureus) ~ £ % ¥ F(Vibrio vulnificus) ~ £ §* 5 7 (Vibrio cholerae) ~ % ¥ 5%
7 (Vibrio parahaemolyticus) ~ h * ¥ 1% F(Bacillus cereus) ~ FI¥Ltak 5
2 % 7 (Clostridium difficile)* A 3|5+ Lﬁf‘ai (hepatitis A virus) ~ 75 i
& (sapovirus) ~ Pk s & (rotavirus) % 3% % & (norovirus) % » ’gfj"\-‘}];‘i—%-
(adenovirus)ke & 7> A F¥RpI7E D > & ’Jf]lfl%i SRB LMY B
# R d 2. DNA :/]iai (Sinclair et al., 2009) » F]pt*t AFF 7 ¢ 4F 840 » A
R S s = e, LA
21 KA A TR FRORL R 2
@%%7%%ﬁﬁ’&*ﬁﬁﬁﬂ,%§R$ﬁ$M$%u%&%
A FERR 2ERCBRARIZEBNF A3 452%38/84) %
75%(63/84) > 1 4 % 2 6 " A FEM 10" 3 12 7 RPIER A ik
NEF BB e BPUORE RBIEF A3 0(0/106) T 27.4% (23/84)FF 0 14
17237 HPIFEM107 32127 2 BPHRAaeg N FE&E 5 %=

E$ 0 FEIE BN FA Y 1222%11/90) (7 5 £ 9 ¥ ) 6.0%

i<

(5/84) (10 % 2 12 9) o & 2k N2 5 o A B 5 A1
He J 5 43 0(0/106) 1 6.67% (6/90) 5 # P < fEF 17 237 5 1.9%

(2/106) -4 * 2 6 " 5 24% (2/84)% 7" 2 97 5 1.1% (1/90) ; ih A
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A% EHR 4 4.8% (4/84) 1 12.3% (13/106)fF - 1 7 1 3 % # 0
B 047360 B FIBMEKREFRTLY 237 (5.7% (6/106)) %
47367 FH1(6% (5/84) - A kMR AN P ERBHE §
¥ K5 F - MRSA~ 2398 2 A< B H -

FHREER TS LA R AZ AR AR E o 4ok 80 B
FaOREE 0 A E R T S BB A R R AR STE B 48.3% (29/60)
90% (54/60) & » 4+ %4k &1 F P 4 3 8.3% (2/24) 3 37.5% (9/24)FF -
Eponp»ia-kokiY % 3 2% 4 F 2 RRHEAY 5480 &
F w5 9.1% (6/66)% 36.7% (22/60); 4+ 3 5% 4 3 12 7 kiR L o
Hob 4 42%(1/24)% 25%(6/24) - gl 58 F 5 2 2 5 3 %40k
KA BRI D F A 1.7%(1/60)% 9.1% (6/66) 5 b+ iEE T W
2% % 454 1(12.5% (324)% 20.8% (524)) » I N EKR N EE > &
Aok R 12 2F 54N IS ASE 24% (2/82)% 1.7%
(1/60) ; ;22 % 22 3% 54480 - w3 T 5 42% (124) - 1
CAEREAY 1D 3 F A ke F AR 1 F Ak
15.9% (13/82) > ++ 3 ;Z4 915 0(0/24); & 2 % /4 -k 4 & 5% (3/60)
3R D F 42%(1/24) 5 5 3% Ak F 12.1% (8/66) > $HF Gk

BT 42%(124)- &% ¢ FEREFEF 3 FR kBT L 7.6%(5/66)

g

Fh3 R A L R R Ash KRS P AR 0 25% (6/24); & 4 B <t



o

KA E G0 H Y S ERBMFE R (B F=83%) 3 Ea Kk
FIEE AR FE H S 1 2 2 3050kl BBEF B ERiplS
A ul G 7.3% (6/82)% 8.3% (5/60) o

FOAETL PHERSULARFALY 1 2 2 T3 ApEHRMAEKE NS
(55.7%% 45.2%)  H-K#32E A~ % 5 1934 R 2 2754 & > @ A2 28 B
2 KGR R O S R AR I (68.9%% 100%) 0 5 g4k F g 522 H 4
g R
22 kR EE FHRAEFAER

Fd R AR RIS R Aok T WG R VL pE 2 R

S

EFRAT oA ESE AMRS DT RIENS S BRI B
BB 3F e HiplHE Az k0 F 4 40.5% (34/84) T 42.4% (45/106)>
E 1 FRRFRAZRNFES S 2FRNFEM ALY RS
AEBFADEA LY D90 S R A LK F L 0(090)1 21.7%
(23/106) < itk i+ H 5 1 5 & 4 5 (2.8% (3/106)) - 2% 3%
SRR AZRNT Y S 00

Bihok 2 A R R A R RS R A B (R 8) ) MupE LR G
AR ES R 12 % 3 FHBIT Ak I S T A 28.1%(23/82) 2
31.8% (21/66) > +h+ %k & 5 B B iE 70.8% (17/24) % 91.7% (22/24)F -

FRBEARNLES | TP HEPRES > Bk FEG 134%
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(11/82) » fe fetb 3 jEeifg vt F R 5 50% (12/24) 5 & % 2 % @305
kAR D ERRS (3% (260) c ik mE EE 1 FE % NGT%
(3/82))F 230G At AP o
23 EHRAFEREFFRRAS* B3R

B A TRERT RLEERAY S BERBFRRBSEE DY Y

REAZENFEB - F1IF4F2 HNF A3 27.2%(28/103) % 73%

G4/74) > U F 1 EHRIFEN S A4ZHIFEB XL 4T T EH
Fl°o % 3% 45 %R 5 17.0% (18/106)% 33.8% (25/74) ; Ej- 3
Fl 3 A3 0 5 108%(8/74) > 5% 4% Rplk A F 5 F 0

3EWNF G 1.9% (2/106) o H i Bk I 2 o o A W 5 AR
SRBEFRESOPABFES 1 FEHNT A 55 1.9%(2/103)% 1.0%
(1/103)5 th A 4% B2 Z 204 F 5 2 4K 1 0 3 5 3.1%
(3/98)% 1.0% (1/98); MRSA &+ % 3 Zakts 110 4% 115 5 1.9% (2/106)-
ALMRAABNAFERBFE T AGREF VRBE 2 Y
B
FHP RS A HE A AR RREEGErE 8) 0 A ik
TR 0% NN ERR N B T Bk AR IRITSE 525.29% (22/87)

T 69.5% (41/59)FF » % 7 % B A7 et 1 3k B A+t 37.5% (6/16)% 86.7%

(I3/15)F « BR sG> il 8% CNR A S b A7 > Rpl% 5



2.3% (2/88)% 13.3% (3/23)» &5 ¢ § F I A LD HH b2 L A e
A A 17.1% (15/88) % 43.5% (10/23) 5 %% B # Wp| @ % 3 F2
BEOHNFL167%(G/18) P LA FELAEREHEE S 1 E T
BB ATY Bk WRIEE A UG 12% (187)% 23% (2/87) - % 2 %
RLRI A Ef A B3 Stz A B REL RS540 5 24%
(2/83)% 6.7% (1/15)° 3 #r45 F*> % 2 5 B b 7k W1k 11 (1.2% (1/83)-
MRSA *t % 3 £ 31 477 444k 11(2.8% (2/88))
24 LR AHSFRAS SRR
AT A Y R R 2 BRI LG DS kR
A2 AVRALERNGE R 3 FCRRFE AL NG 40
4.1% (4/98)% 9.7%(10/103) > 11 % 1 FHhipl 22 55 g > ¥ 2 %
B FhM o EREA EE 12 2F RN R AFE 31% (3/98)1
18.5% (19/103) = ik o A3 % 1 £ 24k 4 5 (1.0% (1/103)) » % 2 =

FIFCRABALEIFEZO0(E T

BB R ATHEEARREEABEN URA S 11533
R A AR A 4.8% (4/83)F 9.2% (8/87) 0 A EH I A

0% (0/15)% 20% (3/15) T4 $ 3 F W &tk > $ 12 52

Job

WP AT AR A B 5 20.7% (18/87)% 3.6%(3/83) £ A F W H 1

%3 1 N(63%(1/16) » Wik d % 1 F309 50 s ik (2
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8) o

pdmEY ¥ L EHRRER R RNA 53 82 {3
(Huangetal.,2015) > fx— #-K%8°¢ > ’S‘le:,)%i it FLRBE RS S F
(Dongetal.,2009) > ¥ i Sinclairetal. (2009)3F 4. # 45 &1 > & &3R8
A EECE AR D G o T B A R B e § AR S BRI

’ g*g HE kY 5l =B R 4m1}35% o AT HFIRANTY B
B AACRERZ S R AR R L FER o ¥
BpdkFefegu) PEYF XA AS3F (71297 ) 35
ﬁgi’ﬂﬁﬂ$é0’iﬁﬁi%¢;f bk B o0 i &4 5
PR e T B
25 LB ERKBAE pF A F AR

AR HL U R LESERRBRE BRSO o4 T IRE AR
&%ﬁ&ﬂﬁﬁu%%%ﬁéi’”%P FR2Z 4 BEr ~LEF
SRAREE S o A T LR R RS R IAR ORI AL i R
% e 4 1395 Frazier & Westhoff (1988)% Haddock & Cabanero
(1994)edF & 45 1) B LR Ad K~ RAE2 AY S0 L2 A
A LERE G EAE NP U EAE LR RE (60 1998) 2 AT
B BEFBANG T RE L A ES A BRRFE KT T RF BT

EREFE-HLAIT T - ERALEAE RS fLi*ﬁ'*%,igf;ﬂA\iq‘g%
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R RO BB EAEF LA BRI T AT L
MR AL RS L FHR FUREAD L A& BRER  (1998)-

FREPFSUREAEF L LA LY BEEEL RN H AR

s

R DI LNFTE 2 F 3 444% x> ML SR F Lot Fhg A
(B 60%2 ¥ B|F) 2T 5 FRLEY LAFPR I KSR
TR G T FL G F T E 78.26% e

BB 1 B oA B KERBRS ZFEER WP RFE
F2F L FNBEhE BB B KHEERPES o B I2ETHF
AP 3 S G Sl S DU NS 7 s‘zﬂ/}iapz]LA R f?m%&\gjiyﬁa ﬁ/,} 5]
W H2F 4 PROIBI:EZ % 3FPRI2ZAILEE AR - 195562 2 7
BT PV ET AR U R L RCRRE Y ALRRD o R Rd& R D et SR
¥ i 35.1% (Catalao Dionisio et al., 2000) > fp#2. T » & & B #& J1 b ¥
Feiio Vb A2 DR RB AR D LA TR R (R AT A A
PoFEEEV I BRI ATFRIRRBERL T

j S E $3F B A% 2% 0 BB R 4L
%~ @i Wy 2 F K obE o 1hS £8P & PRIO ~ PRI2 ~ PR14 ~
PR25 ~ PR30 ~ PR31 ~PR34 2 {t3 ;2 hja v ek & 4 # (B 11 2
12); ¥ 2B 134F 7 L fgtetz A F Ry g0, 0% 352 % %4

BEH D% 0 A Lyon (2001)FF 5+ 4700 $ERE M § 8 1 R aR
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Fj2 % bl o B it 2 Fke s AR i 7 PCR A% 6 3% Ol 2 0139 % &

7

% 3] %] (Huang et al., 2009) » & #-4- 4 2] T 2 FiaiE CDC i& {7 18 5 4 47

BRI B R R B PR AL R RN
‘Zi‘#i;ﬁg“aﬁ%fé EEK)P%E:]"F%E Bio s R [ f1% & 3 PjiFie 77

A R 2 RGBT 0 B BB AR AR E ST SR R o

PGS A LR ERESAR o S RILY R kY IR
#& #7(Lyon, 2001; Cafigrala et al., 2010) » =% % ajmia 2 R & 4 b %
P k(4 E2015) AEREHZ AE KA RS 35V KR
AERE O A RS FN 3 St INAER(S TR RGEE BN LR
dmiE) (B 1) b+ 50 2 L2 REARRS 22 %3595 %
Aot o d B 127 00FR o 18 A F e BEAGEF RS A 0 PR3 PR
BEEF D L EREY T ENRANFoE ERE P E R MR
fo MR 2 B T R TS A 4T

EF T ERF CNE3F LA FHBRETEF S T EE A
3 ;B[ PROS ~ PR14 ~ PR27 ~ PR28 ~ PR29 ~ PR3] % 4} 3 ;& d74 v %
AR FATHBR 12 12)5 VAL FRpBAKRDAFEE S g

B AEFFALERAT LT RE LT RE T RigEFHATFTNZ

R A AR (B 13) R5EL g4 N T SRk
A @ 75 fid ok P (Efstratiou et al,, 1998) » j A £ R &7 04 5 A
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A#ﬁ%ﬁﬁ%ﬂ£$§W$%n@ﬂgﬁaaﬁaﬁ%&zw%ﬁo

A ERE A2 ARBKMENRNE 1 F2 835 pFET
FERBNE S ARTIRE B RIAB BRRBE S ZERRE S EFR
BT RIRE S EEZ R K hE(E 11); 4F 3 X3 PR31-PR34

AR B A ATENE R RILAZRATR AT B(R 12) &b A

N

SRR DA T R IR AL R AT AT B R A
AR TR (B 13) BT HFR > AEER F 0 L85 B 0 B3
FEg A Ut AR A B B S (Ae 4 HR)eE R (West, 1989) 0 & o k& B &%
TR E RS E Y R ERBRFHA ALY L
RS R A RN

FIMBERFF > L&A F3 00 0k~ T FHEE ~ = FHEE

EHF R bR A g\ﬁ‘%*ﬁa/, /f»‘(}g] 11)3“’} FEN R T 2 & S\:(Fﬁj 12); i

5
Ei
el
&
B
=
¥

W35 - FNF R ST 2ZLHFERI 2R
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LA AN AR A

T-RELER 7-FISHERIES PRODUCTION
i ER L TRIEER) Unit : Quantity - M.T: 1000Pcs. by ormamental fish
G BERA R TERE R W FERTT (3) By type of district by species(Continued) Walue : Thousand NT §
e T = & W
Specieq R R = "
FERE % = ] HitwEn P ] S
W5 6222 6300 6402 6493 Sub Tota 6501 6502
District ER W& ER RE ER LE] ER RE ER wE ER RE ER WE
Quantity | Walue | Quantity | Value | Quantity | Value | Quantity | Value | Quantity| Vaue | Quantity| Value | Quantity| WValue
B GRAND TOTAL & 36,805 Ta%3, 776,605 BaT0|  L28a.5ad| 7557 0736790 20.793)  E1o6.284 Se7aa]  3.037,719]
BRI TAINAN AREA 543 36,805) 1422 226,775, 6ase| 1783824 2557 10,701,241 7| eizmEss|  s6741]  3935487)
#RILRS NEW TAIPELCITY . - E g 61 7341 4 15592 g - E -
BT TAPELCTTY ] ] N b - - ] ’ : | N - : -
=T TAICHUNG CITY 1 i o 15 2 436 g § 0 g N - k R
BT TAINAN CITY - - 0 4 3 2562 79| B170) 17610 2763244 a708 1865303 8904 £97,852)
BHS EADHSIUNG CITY El [ 392 5 14809 5| 3324 508 25,306) R - g -
EME ILAN COUNTY - - R g 0 0 32 3958 2 9| R - ] 1
1B TADYUAN COUNTY 1 i N b | 0 1 1 69| 7 - 1 b
WiTTRE HSINCHU COUNTY ) ] ] 7| ° h 12) 265 b - 14 265
EEEM MIACL COUNTY 1 i ] b | A5 9E259) i N R - b R
BiEAE CHANGHWA COUNTY iy | b g 7 1,235 EE 4117 19321 1,400277] 2,69| 539,160 7,359 485,493)
M NANTOU COUNTY iy - | - - - - : - E R - - -
BEER YUNLIN COUNTY - - R g E 3119 13 1Ess| 40498 3763730 sy 143512 3755 2,328,505
WERE CHIAY COUNTY - - 3 172 43 8493 7 1133 14688  2,378,795) os72) 2153708 511 224125)
EBEM PINGTUNG COUNTY 612 35911 -] -] - - 37| 24,287 E -] - - p 4
EFR TAITUNG COUNTY ] ] N b - - ] - : | N - : |
TEMME HWALEN COUNTY 1 i N b - | 5630 157,050 7 - 1 b
T AW PENGHU COUNTY - - E g - - R 5353 053] 155,194 954 134365 g -
T KEELUNG CITY : - 1414 226,192 a747) 1245128 1,730 335,808) : | R - ] -
FRTTTS HSINCHUCITY . | b - - 108 18933 E 1206 7l 1,028 E 118
WET CHIAY CITY iy ] N b - ' : | N : -
@M KINMA AREA . - 1 2 2 4,725 - 1a0| 35,548] 18] & 1218
#PIME KINMEN COUNTY . g 1 a9 2 4725 R 148 30,934 118 | 1,218
T LANIANG COUNTY ) ] ] | - - E 41 4,554 B - g g
M5B OVERSEAS LANDING i - | | - - i i - E R - - -
ELEMELERRRILR 1The Omamental fish were counted by number since 2010, Only the value was summed, but not the

production.
2 Only major species are showed in this table, therefore the sum of production/value of species does not match
the grand total.
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Methicillin- V cholera
Campylobacter e L Pathogenic . resistant : .
B. cereus spp. C. difficile monocytogenes E coli Salmonella Shigella Staphylococcus V. prlzl‘xrahafe{?ofyffcus
aureus " vulnificus
Pretreatment
(diluted 10X 10X 2,5,10% 10X 10-104% 10K 10K 10-104% 10-10%
samples)
CDEB
37C. 10days
30%58% anaerobic
. ’ condition BHIB Shigella broth
37C,2h ! e 37°C. 3h o 44°C. 20n(S TSB with 10%
Enrich t TSPB 47°C 48h alcohol shock ; 1 ’ sonnei); MNaCl & 1% APW
nnenmen 30°C. 48h 47°C. ioh 3mIHCB + 3 ml . 5ml BHIB + - 42°C, 20h(Shigella  Sodium Pyruvate 37°C, 6-15H
-520(C. 9604 ethanol 50 UVMB &ml TPB RVB 500.) 37°C, 48h
fetus) - 37°C. 2448 h o 42°C, 24h g . ;
) min ; 44°C, 20h ; anaerobic condition
anaerobic
condition centrifugation
{3,800:2g 10 min)
CCDA TCBSA
42°C, 2days 37°C. 18-24h
MYPA am CDCDMNHBA KLDA i
Selective | 30°C 2448n IO 230aVs(C 37¢ 5045 MOXA MacConkey 37°C. 24h b0 s , - g yellow
isolation (pink with ‘”St]}. anaerobic 37°C. 2448 h g0y (redorred with - block vith hal e oue o green
white halo) anaeropic condition ’ black centres) (red) (black with halo) | centres o
condition V. vz green (85%) or
(white) yellow (15%))
Single colony TSIA TSIA EHIB TSB with 2-3% NaCl
broth - - 18-25"C, 16-18 h - 37°C. 24h 37°C. 24h 3T°C.24h 37°C. 18-24h
) ) gPCR ) PCR & qPCR
Confirmati Biochemical Biochemical PCR Checki ng‘ER Chhec!-unF ng‘ER Chhec!-unF Checking & ngR Chhec!-(lnlg & Biochemical Checking &
onnrmation identification identification ecking i mt;ﬁ BTICE d mt;ﬁ BT.'CE Biochemical _dloct_ﬁemr_:a identification Biochemical
identification identification identification identification identification
3
Reference Pasqualeefal.  EME&TE  AMERYE  BEers HEETE EEETE 10219006445
1011902826 35 0939306569 3 201 1021951354%% 103190180158  1021951875E 10419006355 0981800185F EMEESE
102195032958

APW: Alkaline Peptone Water
BHIB: Brain-Heart Infusion Broth
BKA: Baird-Parker Agar

CCDA: Charcoal Cefoperazone Deoxycholate

modified Agar

CDCDMNHBA: C. difficile with CDMN selective

supplement 5% Horse Blood Agar
CDEB: C. difficile Enrichment Broth

CEB: Campylobacter Enrichment Broth
HCB: Homogenized Culture Broth
MOXA: Modified Oxford Agar

MYPA: Mannitol Egg Yolk Polymyxin Agar

TCBSA: Thiosulfate-Citrate-Bile salts-Sucrose

Agar

TSIA: Triple Sugar lron Agar
TPB: Tryptose Phosphate Broth

80

TSB: Trypticase Soy Broth

TSIA: Triple Sugar lron Agar
TSPB: rypticase Soy Polymyxin Broth
UPB: Universal Preenrichment Broth

UVMB: UVM Broth

XLDA: Xylose Lysine Deoxycholate Agar
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Methicillin-

- - V. cholera
B. cereus Gamp;;c;.bacfer C. difficile L. monocytogenes PEEDEE:.PIC Salmonella Shigella Sta;]s}f;;on; cus V. parahaemolyticus
V. vulnificus
aureus
Filtration
(Sample 1L, 1L, 1L, 1L, 100 mL, 200 mL, 100 mL, 1L, 1L,
VDﬁﬁ';”re= 0.45 mm GN& 0.45 mm GNG 045 mm GNE6 0.45 mm GNG 045mmGNE 045 mmGNE 045 mm GNG 0.45 mm GN& 0.45 mm GN&
menbrane)
MacConkey
3 BPWB
. 1/2 Fraser broth ; 37°C, 24h BPWEB
Bolton's broth CCrB 30°C, 16 h v 37°C. 16h TSB with 6.5%
Enrichmen TSPB 42°C 24_h: 37°C, 4B_h ; BHIB RVE ’ NaCl e APW
t 3rC, 24 anagropic anagrobic 12 Fraser broth 37TC,3h 47C.24h  Shigella brath 37°C. 16h 37TC, 24h
3T°C.16h Y (BPWB :RVB = 37°C, 24h
5mlBHIB + 19
&mi TPB 9
44°C, 20h
CHROMagar™ CHROMagar™
; Vibrio
CHROMagar™ CCDA IT°C.24 h CHROMagar™ ™ ™ o
1st B.cereus 42°C, 2days (colourless & Listeria CHROMagar™ CHROMagar XLDA CHROMagar 3? C,24h
- . - o Salmonella . MRSA (V. ¢.: green blue to
Selective 30°C, 18-24h anaerobic fluorescent under 37°C.24h STEC 37°C 24K 37°C, 24h 37 24h t -
- . X . ot = k . - . X urquoise blue,
isolation (blue with white condition UV light at 365 (blue with white 37C, 24h (mauve) (red) (rose to mauve) V. p.: mauve
halo) (white) Emanerfolbic halo) Vv green blue to
condition turquoise blue)
1st Singl Bolton's broth CCFB
s | ingle TSPB 42°C, 24h, 37°C, 24-48h 1/2 Fraser broth BHIB BHIB Shigella broth BHIB APW
o 37C, 24h anaerobic anaerabic 37°C, 24 h 37°C, 24 h 37°C, 24 h 37°C, 24h 37°C, 16 h 37°C, 24h
ro condition condition
TCBSA
CCDA 37°C, 24h
2nd o 42°C, 2days e s PALCAMagar  MacConkey T SSA BKA (V. c.: yellow,
Selective ink with whit anaerobic erabi 37°C.24h agar d or red with 37C, 24h 37°C.48h V. p.: blue to green
Isolation (pin P:WI white condition anazr_to_ I (gray / green) 37°C.24 h [t;? Er re tWI (straw) (black with halo) centres
alo) (white) condition ack centres) V. v.: green (B5%) or
yellow (15%))
2nd Single Bolton's broth
| 4 TSPBE 42°C, 24h, CCFB BHIB BHIB BHIB Shigella broth BHIB APW
Soroth 37°C, 24h anaerobic 37°C, 24-48h 37°C, 24 h 37°C.24 h 37°C.24 h 37°C, 24h 37°C.24 h 37°C. 24h
ro condition
Congrnmati PCR Checking PCR Checking PCR Checking PCR Checking PCR Checking  PCR Checking  PCR Checking PCR Checking PCR Checking

APW: Alkaline Peptone Water
BHIB: Brain-Heart Infusion Broth

BKA: Baird-Parker Agar

BPWB: Buffered Peptone Water Broth

CCDA: Charcoal Cefoperazone Deoxycholate

modified Agar

CCFB: Cycloserine-Cefoxitin Fructose Broth

CCFA: Cycloserine-Cefoxitin Fructose Agar
MYPA: Mannitol Egg Yolk Polymyxin Agar
PALCAM agar: Polymyxin-Acriflavin-Lithium
Chloride-Ceftazidime-Aesculin-Mannitol Agar
RVB: Rappaport Vassiliadis Broth

SSA: Salmonella Shigella Agar
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Agar
TPB: Tryptose Phosphate Broth
TSB: Trypticase Soy Broth

TSPB: Trypticase Soy Polymyxin Broth

XLDA: Xylose Lysine Deoxychola Agar

TCBSA: Thiosulfate-Citrate-Bile salts-Sucrose
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Target gene

Size

Sequence (5'to 37

Reaction Materials
Final “olume: 25 1l

PCR Condition

Reference

cyt KF GGCGCTAGTGCAACATTACG
cyt KR TCATACCAGGAGAGAAALCGC
nheAF AAGGCGAATGTACGAGAGTGG
nhe AR CTTCTCTCGTTTGACTATCTGCAG
hbl F TTACCTGGTAGAATCGTACAAGATC
hbl R CCTGTATTAATCGCTTCTACCATTG
pay F CAGGAGAACCGGTTATTAAATG
pag R GTTCGAGCCTGTATCCAC
cry F AAGATGGGCACGCAMGACTAG
cry R GTTCCAGCAGGATAAGCCATT

DMA:
Prirner: 200 nid cytk
FR,

400 nh nheAFR,
300 nh hbIAFR,
200 nt pag,
300 nM cry FR,
Master mix: & pl

Pre-denaturation: 94°C & min
Dienaturation: 84°C 60s
Annealing: 57°C 60s
Extension: 72°C 90s
[LAE. Cycles: 30 cycles
Final extension: 72°C B min

Kalyan Kurar et af.,

816

CA12F: 5-GAATGACAC CGGAGE-3'
C1228R: 8-CATTGTAGCACGTGTGETC-3'

DA 100-300 ny
Prirner: 400 nhd
Master mix: 5

Pre-denaturation: 95°C & min
Denaturation: 95°C 30s
Annealing: 58°C 90s
Extension: 72°C 60s
[LAE. Cycles 25 cycles
Final extension: 72°C ¥ min

Linton et al, 1996

632
441

260
179

tedA-F 5-GTATGGATAG GTGGAGAAGTCAGTG-3'
tedA-R §-CGGTCTAGTCCAATAGAGCTAGGTC-3'
tod B-F 5-GAAGATTTAG GAALTGALGAMGGTGAS'
tcd B-R 5-AACCACTATATTCAACTGCTTGTCC-3
cdtA-F 5-ATGCACAAGACTTACAMAGCTATAGTG-3'
cdtA-R 8 -COAGAATTTGCTTCTATTTGATAATC-3'
cdtB-F 5-ATTGGCAATAATCTATCTCUTGGA-3'
cdtB-R CCAAAATTTCCACTTACTTGTGTTG

DrA 100 ng
Prirner: 25 ntd tcd A

10 nktedB FR,
200 i, cdtAFR
500 i, cdtB FR
Master mix: 5

Pre-denaturation: 93°C 2 min
Denaturation: 93°C 20s
Annealing: B0°C B5s
Extension: 68°C 70s
[LAE. Cycles: 30 cycles
Final extension: B3°C & min

Chankhamhaengdec
ha et al, 2013

370

pra-F: 8-GCTGAAGAGATT GCGAAAGAAG-3'
pra-R: 8- CAAAGAAAMCCTTGGATTTGCGG-3

DA 150 ng
Prirner: 400 nhd
Master mix: 5

Pre-denaturation: 95°C & min
Denaturation: 95°C 30s
Annealing: B0°C 30s
Extension: 72°C 30s
[LAE. Cycles: 35 cycles
Final extension: 72°C & min

Ryu et al, 2013

440

LM440-F: 5

CCTTCCTTCCTTICCCCCCATCATCGAC GGCAACCTCGGAGAL-3'

Lhd440-R: 5%

CCTTCCTTCCTTCCCCCCCACCATTCCCAAGCTAAAC CAGTGE-3'

UF: CCTTCCTTCCTICCCCCC-3

DA 0.05-500 py
Pritmer: 100 nb FR,
300 ntd P
Master mix: 5

Pre-denaturation: 94°C & min
Drenaturation: 84°C 30s
Annealing: 6B0°C 30s
Extension: 72°C 80s
[LAE. Cycles: 35 cycles
Final extension: 72°C 10 min

Yuan et al, 2009

253,
354
418

LT-5: 8- TTTGTCAGATATGATGAC GGA-3'
LT-A: -ATTCCAGTCGATGCCAATACGTTG-3'
earhAF: 5-GACCCGGCACAAGCATAAGC-3'
eapAR: 5-CCACCTGCAGCAACAAGACG-3'
Stxl 598: 5 TTCCGGAATGCAAATCAGTC-3'
Stxl 1015: 5-CCGGACACATAGAAGGAMCTCAT-3'

DA 100 ng
Prirner: 400 nhd
Master mix: & pl

Pre-denaturation: 95°C & min
Dienaturation: 85°C 30s
Annealing: 58°C 40s
Extension: 72°C 40s
[LAE. Cycles 40 cycles
Final extension: 72°C 7 min

Yong et af 2008
Karch et af, 1992

244

inv Al 8-ACAGTGCTCGTTITACGACCTGAAT-3'
invAZ2: 5-AGACGACTGGTACTGATCGATAAT-3'

DA 100-300 ny
Prirner: 400 nhd
Master mix: 5

Pre-denaturation: 95°C 10 min
Dienaturation: 85°C 455
Annealing: 56°C 455
Extension: 72°C 455
D.AE. Cycles: 40 cycles
Final extension: "C 10 min

422

iapH-F: §-TGGAAMACTCAGTGCCTCT-3'
ipaH-R: 8-CCAGTCCGTAAATTCATTCT-3'

DA 100-300ny
Prirner: 500 nhd
Master mix: 5

Pre-denaturation: 93°C 3 min
Denaturation: 94°C 30s
Annealing: 55°C 30s
Extension: 72°C 20s
[LAE. Cycles: 35 cycles
Final extension: 72°C 4 min

Luscher et &/, 1994

320,
217

ail-1: 8-CTGGATGGTATGGTGAGG-3'
ail-2: 5-GGAGGCCAMCAATTATTTCC-3'
ail-3: 8-TTTTTAATTAAGAGTGGGGTTTGAS'
ail-4: 5-GAACCTATGTCTACCTTACCAGAAGT-3'

DA 100-300ny
Prirner: 500 nhd
Master mix: 5

Pre-denaturation: 94°C & min
Drenaturation: 84°C 30s
Annealing: 6B0°C 60s
Extension: 72°C 60s
[LAE. Cycles: 30 cycles
Final extension: 72°C 10 min

Lindgwist 1999

270
445

nue-F 5-GCGATTGATGGTGATACGGTT-3'
nue-R 5" AGCCAAGCCTTGAC GAACTAAAGC-F'
mecA-F 5-CTCAGGTACTGCTATCCACT-3'
mecA-R8-CACTTGGTATATCTICACE-3'

DA 100-300 ny
Prirner: 400 nt nuc
FR & mecAFR
Master mix: 5

Pre-denaturation: 95°C & min
Dienaturation: 84°C 60s
Annealing: 55°C 60s
Extension: 72°C 60s
[LAE. Cycles: 30 cycles
Final extension: 72°C 10 min

Brakstad et af, 1992
Sakoulas et af, 2001

427,
271,
205

WCompWF 8- CACC GETGAC GTG
WCompWR: 5 COTTAGCAGC AAGTCCCCAT-3
WPC-F: 8- CCTAGTGLGGTGATCAGTGTTG-3'
WPC-R: 8- GAAAGTTGAACATCATCAGCACGA-3'
WiWhA-F: 8 TTCCAACTTCAAACCGAACTATGA:3'
WihA-R: B-ATTCCAGTCGATGCCAATACGTTG-3'

DA 100 ng
Prirner: 400 nhd
WCompWFER,
200 nMYPC FR
100 nh WWhAFR
Master mix: 5

Pre-denaturation: 84°C 1 min
Drenaturation: 84°C 30s
Annealing: 59°C 90s
Extension: 72°C 90s
D.AE. Cycles: 35 cycles
Final extension: 72°C 10 min

Wi et &l 2014
Mandi et &/, 2000
DiPinto et ai, 2005
Panicker et a/., 2004

oyt K
nhe A
B. cereus il A
pag
cre b A
Campylobacter spp. 165 rRMA
o
e tcdB
C. difficiie coith
cdtB
L monocytogenas prs
L. monocytogenes Had
Pathogenic E. coli: 0T
eaed
EPEC
EHEC sl
Salmonella A
Shigella ipaH
Shigella ial
Methicillin-resistant e
Staphylococcus
Fures mecA
V. cholera ormpyy
V. parahaemolsticus collagenase
V. vulnificus vk
V. cholera ctx
V. parahaemolsticus telh
V. vuinificus wiehd)

167,
2456,
405

cty-F2: 5-CAGTCAGGTGGTCTTATGCCAAGAGG-3'
cty-RZ: 8-CCCACTAAGTGGGCACTTCTCAAACT-3'
tdh-F: 5 GTAAAGGTCTCTGACTTTTGGAL-3
tdh-R: 8- TGGAATAGAACCTTCATCTTCACC-3'
FDAyvhA-F: 5" -CCGCGGET ACAGGTTGGCGCAS
FDAvvhA-R: 8- CGCCACCCACTTTCGGGCE-3'

DA 2000y
Primer: 300 nhi tdh

75 nM ctx FR,
300 nbd FDAvy haFR
Master mix: 5

Pre-denaturation: 94°C 3 min
Denaturation: 94°C B0s
Annealing: B0°C 60s
Extension: 72°C 60s
[LAE. Cycles: 30 cycles
Final extension: 72°C 10 min

YWong et &/, 2010
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Reaction Materials

Target gene Size Sequence (5'ta 37 Final Valume: 25 PCR Condition Reference
. \ DA 100 ng Pre-denaturation: 95°C 20s
LmnB35F: 5 AACTGGTTTOGTTAAC GETAAATACTTA-3 e e .
L monocytogenss iap 183 LmEg8R5" TAGGCOCAGGTOTAGTTGOTS" Primer 40 bl FR. D;n”:;:[iffé”_ n e 15'2%5?5%5
Lr@18P: 8-FAM-CTACTACTCAACAAGCTGCACCTGCTGC-BHG-3 Master mix: 5 D.A Cycles: 45 cycles
EHEG
st
LP30:5-CAGTTAATGTGGTE GLGALMGE-3
LP31: 8-CACCAGACAATGTAACCGCTG-3'
st
LP43: 5-ATCCTATTCCCGGGAGTTTACG-3 ETEC EIEC
LP44: 5 -GCGTCATE?E@TACACAGGAGC-S Pre-denaturation: 95°C 3 rriin
ath Denaturation: 94°C 605
atxl 48, STlb 1: 5-CCCTCAGGATGCTARACCAGS' é:{‘;:s"igﬂ: %8 ggg
Pathogenic E. coli: sty 584, STib 2: 8- TTAATAG CACCCGETAC AN DAE Cucles 35 cvolas
sth 166, stp DNA 100300 ng g e i shEges
ETEC stp 186, STla 1: 8-TCTGTATTATCTITCCCCTC-3 Prirner: 400 nhd EHEC E.F'EC 10"31901801 =
EPEL iith, ko 132, STla 2 B-ATAACATCCAG CACAGGC-3' taster mix: 5 pl Pre-denaturation: 95°C 3 rmin '
EIEC bfpd 326, Ith, Itp Denaturation: 94.0 s
invE 382 LT-1: 5-AGCAGGTTTCCCACCGBATCACCAS: st
LT-2: 5-GTECTCAGATTCTGGGTCTC-3 Extensi g4
EPEC wtension: 72°C B0s
biph D.AE. Cycles: 35ncycles_.
EP1: 5-AATGGTGCTTGCGCTTGCTGE-3 Final extension: 72°C & min
EP2: 8- GCCGCTTTATCCAACCTGGTA-3
EIEC
InvE
-1 5 ATATCTCTATTTCCAATCGCGT-3
5 B GATGGCGAGAMTTATATCCCG-3
ginvA-F: 8-CAACGTITCCTGCGETACTGT-3 DA 100 ny Pre-denaturation: 95°C 20s
Salmonalis i "E ginv AR 5 -CCCGAACGTGGCGATAATT-S Primer: 400 nh FR, Denaturation: 95°C 155 IS ESE
giny AP 8- (FAM-CTCTTTCGTCTGGCATTATC GATCAGTACT A- 200 nM P Annealing: B0°C 30s 1021951187 3§
(BHQ1-3' Master mix: 5l OLA Cycles: 40 cycles
gipaH-F: 5-ACCATGCTCGCAGAGAMCT-3'
gipab-R: 8-TACGCTTCAGTACAGCATGC-3 DMA: 100 ng Pre-denaturation: 95°C 20s
Shinaliz inaH 181, gipaH-P: 8- (FAM-TGGCETGTCOGEAGTGACAGC-(BHO1) -3 Prirner: 200 nhd FR, Denaturation: 95°C 3s EEESE
4 lacy 102 glac-F: 5-CTGGCACTATTATGTCTGTA-S 200k P Annealing: BI°C 30s 1041500633 38
glac-R: 8-GGAALGGTACTTCAAACA-S MWaster mix: & pl DA Cycles: 40 cycles
glac-R: 8- FAMCTCATCGTTCGLCACCTCAGS -(BHOT)
ampi’
gompWeF: 5= CACCAAGAAGGTGACTTTATTGTG-3' Pre-denaturation: 95°C 20s
gompyY¥R: 8-GAACTTATAACCACCCGCG-S Denaturation: 95°C 53
gqompYP: 8- (FAN)- DA 100 ng Annealing: B5°C 455
V. choh arme 588, TACTGACAACATCAGTITTGAAGTCCTCGCTCGT(BHAT-3' Prirmer: 400 ntd FR, DA Cycles: 45 cydes
- Ehoka et 399 getiF: 5-COTAATAGG GECTACAGAGATA-S' 200 nh P ot 102130064438
goti-R: 8-GGETATTCTGCACACAAATCAG-3 Master mix: 5l Pre-denaturation: 95°C 20s
gota-P 55 FAMCAGCAGCAGAT GETTATGGATT GG CAGGT Denaturation: 95 55
(BHO13-3 Annealing: BO°C 30s
DLA Cycles: 45 cycles
L-TL: 8- AAAGC GGEATTATG CAGANCACTE-3 Pre-denaturation: 34°C 5 min
Hh 450 R-TL: 8-GCTACTTTCTAGCATTTTCTCTGC-3 DNA: 100-300 n Denaturation: 94°C B0s
v " i it 270' WRTOH-L: 5 -GTARAGGTCTCTGACTTTTGGAC-3 Pri - 500 Mg Annealing: BO°C B0s EEESE
- parshaemolyticus i e WPTDH-R: 8- TGGAATAGAAC CTTCATCTTCACC-3' Mty o Extension: 72°C 1205 1021950329 5%
in YPTRH-L 5-TTGGCTTCGATATTTTCAGTATCT-3" aster mix: 5 pl D.AE. Cycles: 35 cycles
WRTRH-R: 8- CATAACAAACATATGCCCATTTCE -3 Final extension: 72°C 3 min
Pre-denaturation: 94°C 2 min
WhAF: SR TTCCAACTTCARACCGAACTATGA- S DA 100 ny Denaturation: 24°C 155
V. vuinificus vhd 205 WhA-R: SSATTCCAGTCGATGCCAATACGTTG-3 Prirner: 240 nbd Annealing: 56°C 155 Panicker et al., 2004

SYBR Green

Master mix: 5l

Extension: 72°C 255
OLAE. Cycles: 45 cycles
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Target gene

Size

Sequence (B'to 37

Reaction Materials
Final Wolurme: 25 ml

PCR Condition

Reference

173,
365

HAVES: 8-TCACCGCCGTTTGCCTAG-3
Haw240: 5-GGAGAGCCCTGGAAGARAAS-3'
WP1-4: 5-CGTTGCTTCCCATGTCAGAG-3'
WP1-5: 8-GACCTTCCCATARACTTGTAG-3'

DA 100-300 ng
Prirmer; 400 ntd FR
Master mix: & ml

1st Step:
Pre-denaturation: 95°C 4 min
Denaturation: 95°C 30s
Annealing: 50°C 30s
Extension: 72°C 60s
D.AE. Cycles: 40 cycles
Final extension: 72°C 7 min
2nd Step:
Pre-denaturation: 95°C 4 min
Denaturation: 95°C 30s
Annealing: 60°C 30s
Extension: 72°C 60s
D.AE. Cycles 40 cycles
Final extension: 72°C 7 min

EERTE

1031900776 3§

Hepatitis Awirus 5-UTR
care
Morovirus QRF2

377,
330
386,
344

E—F(Group |, GI)
COGTF: 5-CGYTGGATGCGNTTY CATGA-S'
G1-5KF: 8-CTGCCCGAATTY GTAAATGA S
G1-5KR: 5-CCAACCCARCCATTRTACAS'
COGTF/51-SkRIEEEA/ N7 bp
G1-SKF/G1-SKRIE MG 330 bp
EFE(Group I, Gl
COGZF: 8- CARGARBCNATGTTYAGRTGGATGAG-3'
G2-5KF: 8- CNTGGGAGGGCGATCGCAL-S!
GZ2-5KR: 5 CCRCCNGCATRHCCRTTRTACAT -3
COGZF/52-SkRIEEE A N386 bp
GZ2-BKF/G2-SkRISIEEY 344 bp

DA 100-300 ng
Prirmer; 400 ntd FR
Master mix: 5 ml

1st Step:
Pre-denaturation: 95°C 4 min
Denaturation: 95°C 30s
Annealing: 50°C 30s
Extension: 72°C B0s
OLAE. Cycles: 40 cycles
Final extension: 72°C ¥ min
2nd Step:
Pre-denaturation: 95°C 4 min
Denaturation: 95°C 30s
Annealing: 60°C 30s
Extension: 72°C 60s
OLAE. Cycles: 40 cycles
Final extension: 72°C 7 min

BME RS

1031900867 3§

Rotavirus Group AVPE

2m

con1: 8-TTGCCACCAATTCAAAATAC-3'
con2: 8 ATTTCGGACCATTTATAACC-3'

DA 100-300ng
Primer: 400 nh
Master mix: 5 ml

Pre-denaturation: 94°C 3 min
Denaturation: 34°C 30s
Annealing: 42°C 30s
Extension: 72°C 60s
OLAE. Cycles: 40 cycles
Final extension: 72°C 7 min

FRERLEHE
DOHI3-DC-
2018

Sapovirus nQORF1

103,
100,
106

Sav124F: 8-GAYCASGCTCTCGUYACCTALC-T
Sav1F: 8-TTGGCCCTCGCCACCTAC-3'
SavaF: 8-TTTGAACAAGCTGTGGCATGCTAC-3'
Saw'1248R: 8-CCCTCCATYTCAAACACTA-3'
124F/1245R 103bp
1FA245R 100bp
aF/1245R 106bp

Sav124TH: 8-FAM-CCRCCTATRAAC CAMGE-MOF-3
SawhTP: 5-FAM-TGCCACCAATGTACCAMGE-NQF-3'

DA
Primer; 400 nhl
Master mix: 5 ml

Pre-denaturation: 95°C 15 min
Denaturation:24 °C 155

Annealin ~ Extension : B2°C 30s

D.AE. Cycles 40 cycles
Final extension: "C min

Oka et g, 2006
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% 7~105 # B K482 LR 7R 22 B EF B

¥-%(1-37) ¥-%@4-67) ¥=ZF(([T-97) ¥z £(10-12 )
KR A (n=106) b #F A (n=103) K4 A 0=84) P % ~(0=98) -kHE *(10=90) P #Ftk ~(1n=106) -kKHik 4 (n=84) bRtk & (n=94)

Vibrio parahaemolyticus* 59 28 38 48 62 61 63 54 (n=74)
Vibrio cholera 0 0 4 0 12 2 23 8 (n=74)
Vibrio vulnificus 0 0 4 0 6 0 5 0(n=74)
Salmonella 2 1 2 0 1 0 Hip ¢ Pl
Campylobacter 0 0 0 0 0 0 iRl Pl
Listeria monocytogenes 0 0 0 1 0 0 0 0 (n=74)
MRSA 0 0 0 0 0 2 0 0 (n=74)
Staphylococcus aureus - - - - 11 18 5 25(n=74)
Shigella 0 0 0 0 0 0 Hip ¢ iRl
Bacillus cereus 13 0 4 3 9 0 Pl Pl
Pathogenic E. coli 0 0 0 0 0 0 iRl ? gl
Clostridium difficile 6 2 5 0 0 0 iRl ? gl
adenvirous 45 10 34 4 38 10 R iR
rotavirus 0 0 0 0 1 0 Wpl? iR e
sapovirus 3 1 0 0 0 0 Hip ¢ iR e
norovirus (G1/G2)* 23 19 2 3 0 0 iR §i-22Ad
HAV (hepatitis A virus) 0 0 0 0 0 0 R ¢ g ¢
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7 8~105 ERAB-RZ 4 FE KRB H 2 2L FRYUHAGFHRAKEZ BEF B

$-%(1-37) $-%46") $=%(79") v £(10-12 7)
kAR A P AR A kAR & BT A kAR A BOAEHR A %5 SN PR A
(n=106) (n=103) (n=84) (n=98) (n=90) (n=106) (n=84) (n=94)
Ack b FiE 0 & | Aok b3 gE I KA | Ak b E R & | Ak {3 A3 A
(n=82) (n=24) (n=87) (n=16) | (n=60) (n=24) (n=83) (n=15) | (n=66) (n=24) (n=88) (n=18) | (n=60) (n=24) (n=79) (n=15)
V. parahaemolyticus* 57 2 22 6 29 9 37 11 57 5 54 7 54 9 (ni%% 13
V. cholera 0 0 0 0 0 4 0 0 6 6 2 0 22 1 7 1
(n=59)
. 0
V. vulnificus 0 0 0 0 1 3 0 0 6 0 0 0 0 5 (n=59) 0
Salmonella 2 0 1 0 1 1 0 0 0 1 0 0 tipl® Rl R R
Campylobacter 0 0 0 0 0 0 0 0 0 0 0 0 Rl WY R KRR
L. monocytogenes 0 0 0 0 0 0 1 0 0 0 0 0 0 0 (n=059) 0
0
MRSA 0 0 0 0 0 0 0 0 0 2 0 0 0 (n=59) 0
25
S. aureus - - - - - - - - 5 6 15 3 5 0 (n=59) 0
Shigella 0 0 0 0 0 0 0 0 0 0 0 0 ®wRl? R R Rl
B. cereus 13 0 0 0 3 1 2 1 8 1 0 0 ®irl? R HRRY Rl
Pathogenic E. coli 0 0 0 0 0 0 0 0 0 0 0 0 ®irl? R HRRY Rl
C. difficile 6 0 2 0 5 0 0 0 0 0 0 R B L 3 L 3
adenvirous 23 22 8 2 17 17 4 0 21 17 7 3 R - B L 3 L 3
rotavirus 0 0 0 0 0 0 0 0 0 1 0 0 irl?  WRY O HRBIY Rl
sapovirus 3 0 1 0 0 0 0 0 0 0 0 0 irl? WY HRRIY R
norovirus (G1/G2)* 11 12 18 1 2 0 3 0 0 0 0 0 ®wElY WRlY O HRIY R
HAV (hepatitis A virus) 0 0 0 0 0 0 0 0 0 0 0 0 ®WRlY WRlY O R R
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29105 B2 ¥ 2 RMAFTHRAKEZ BEF Bk

67 13p 324 pitrohatupiafe

7P 11p32 77" 2pRiOERrEE

FLERKREE O F3XRME O F 8 IR % 12 R P LARMEE ¥ 3 XCREE ¥ 8 A REEE ¥ 12 kMK A
* (n=5) * (n=8) * (n=8) * (n=8) * (n=8) * (n=8) * (n=8) (n=8)
Vibrio parahaemolyticus* 2 6 6 8 6 7 7 8
Vibrio cholera 0 0 0 0 0 0 1 1
Vibrio vulnificus 0 0 0 0 2 1 0 0
Salmonella 0 0 0 0 0 0 0 0
Campylobacter 0 0 0 0 0 0 0 0
Listeria monocytogenes 0 0 0 0 0 0 0 0
MRSA 0 0 0 0 0 0 0 0
Staphylococcus aureus 1 2 3 5 1 2 2 5
Shigella 0 0 0 0 0 0 0 0
Bacillus cereus 0 0 0 0 0 0 2 1
Pathogenic E. coli 0 0 0 0 0 0 0 0
Clostridium difficile 0 0 0 0 0 0 0 0
adenovirus 4 5 5 3 5 5 3 1
rotavirus 0 0 0 0 0 0 0 0
sapovirus 0 0 0 0 0 0 1 0
norovirus (G1/G2)* 0 0 1 1 0 0 0 0
HAV (hepatitis A virus) 0 0 0 0 0 0 0 0
Heterotrophic plate count (CFU/ml) 86,093 63,142 16,366 3,378 314,381 716,950 38,912 27,383
Total Coliform (CFU/100ml) 9,700 5,351 941 78 2,390 1,149 631 52
E. coli(CFU/100ml) 557 253 188 1 133 81 130 24
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BUNCEEN TR £-F ST PRI

L . VP-Positivity sample (n=191) VP-negativity sample (n=125)
Water quality indicators Mann-Whitney U test Range Median o1 Q3 Range Median Q1 Q3

Heterotrophic plate count (CFU/ml) p=0.86 0-1,200,000 7,606 1,380 50,733 0-485,000 12,436 2,196 27,069
Total Coliform (CFU/100ml) p=0.32 0-38,850 0 0 24 0-450,000 0 0 35
Escherichia coli(CFU/100ml) p=0.48 0-9,932 38 0 512 0-6,000 33 0 984
Water temperature (°C)* p=0.02 7.24-36.49 28.5 5.6 31.2 8.07-32.37 283 19.2 306
pH* p<0.001 6.85-8.98 7.9 7.5 8.2 6.89-9.72 8.1 7.7 8.5
Turbidity* p=0.02 0-156 7.4 2.9 22.8 0.05-242 13.1 4.0 49.8
Salt (%0)* p=0.001 0.09-32.39 21.7 20.4 30.2 0.02-32.49 222 0.5 30.2
Dissolved oxygen (mg/L)* p=0.02 3.94-8.70 6.1 5.1 6.6 3.02-7.59 5.6 4.6 6.1

Significant p<0.05; VP for Vibrio parahaemolyticus
211 Rps kit L2178 %

o . NoV-Positivity sample (n=23) NoV-negativity sample (n=264)
Water quality indicators Mann-Whitney U test Range Median o1 Q3 Range Mean Q1 03
Heterotrophic plate count (CFU/mI)* p=0.01 300-485,000 33,775 21,750 131,417  0-40,000 6,893 1,660 41,797
Total Coliform (CFU/100ml)* p=0.01 0-6,877 1,074 109 2,185 0-9,933 8 0 351
Escherichia coli(CFU/100ml) p=0.21 0-4,900 10 0 20 0-4,224 0 0 19
Water temperature (°C)* p<0.01 17.32-25.9 19.1 18.2 19.9 16.78-33.71 284 215 30.9
pH* p< 0.01 7.24-8.98 8.5 8.4 8.8 7.04-8.57 8.1 7.7 8.4
Turbidity p=0.36 1.09-10.25 5.7 3.5 5.9 0-242 7.1 2.8 20.7
Salt (%o0)* p=0.04 0.46-30.98  23.2 0.5 28.6 0.02-32.49 281 16.6 30.7
Dissolved oxygen (mg/L) p=0.32 4.4-7.29 5.9 5.0 6.9 3.02-7.69 5.9 4.4 6.5

Significant p<0.05; NoV for norovirus
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Water quality indicators Mann-Whitney U test HAdVs-Positivity sample (n=109) HAdVs-negativity sample (n=178)
Range Median Q1 Q3 Range Mean Q1 Q3
Heterotrophic plate count (CFU/ml)* p=0.002 0-485,000 13,827 3,093 35,540 0-45,120 4,483 993 30,874
Total Coliform (CFU/100ml)* p<0.01 0-5,715 293 6 1,125 0-9,933 0 0 37
Escherichia coli(CFU/100ml)* p<0.01 0-4,900 13 0 174 0-4,224 0 0 0
Water temperature (°C) p=0.88 16.88-33.71  28.2 19.2 31.1 16.78-33.33 285 19.2 311
pH* p=0.001 7.04-8.98 8.0 7.7 8.5 7.14-8.14 82 80 8.5
Turbidity* p<0.01 0.63-242 17.7 6.7 54.4 0-57.8 56 27 9.7
Salt (%o)* p<0.01 0.02-32.04 16.5 0.5 27.6 0.17-32.49 302 26.9 313
Dissolved oxygen (mg/L)* p<0.01 3.02-7.56 5.6 4.4 6.2 3.04-7.69 6.2 5.6 6.9

Significant p<0.05; HAdVs for human adenovirus
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AR FTEPFRAATIAE  TERER G R

6" 13p12dpErrz Bt pEa it 7211 p 327" 22p R iGEFEELEE
FLAkM % 3X-RE %8 X k# % 12 k% % 1 X k4 % 3 x k% %8 kMg % 12 -kW
#A~(n=5) HAM=8) t+M=8) H+*(Mn=8) | tk+A(n=8) #*(n=8) HA(=8) & *(n=8)
Vibrio parahaemolyticus* 40% 75% 75% 100 % 75% 87.5% 87.5% 100%
adenovirus 80% 62.5% 62.5% 37.5% 62.5% 62.5% 37.5% 12.5%
Heterotrophic plate count (CFU/ml) 86,093 63,142 16,366 3,378 314,381 716,950 38,912 27,383
Total Coliform (CFU/100ml) 9,700 5,351 941 78 2,390 1,149 631 52
E. coli(CFU/100ml) 557 253 188 1 133 81 130 24
7 = £ (mm) 161 165 167 169 293.5 316.5 316.5 324
FEHPFTHIHFXE (Mm) 53.67 33 16.7 12.07 97.83 63.3 324 23.14
T 32-kE (°C) 26.4 28 28.9 29.34 26.1 27.23 28.89 29.23
& & (NTU) 78.5 25.76 20.48 1.82 55.27 30.73 30.18 11.88
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# 14~105 & 1% 1 97 5 % %5 &5 L g (Vibrio parahaemolyticus)s 2 & 2_3p B 124 47 5 %

Vibrio parahaemolyticus Standardized coefficients

Source Value Standard error Pr > Chi? Wald Lower bound (95%) Wald Upper bound (95%)
5x Tz R (°C) -7.005 5.594 0.210 -17.969 3.959
3x Tz R (°C) 5.293 5.062 0.296 -4.628 15.214
% % 4 & (°C) 1.952 4.472 0.662 -6.813 10.717
5% 2f=E (mm) -1.148 1.116 0.304 -3.334 1.039
3% A M= E (mMm)* 5.384 3.269 0.100 -1.023 11.791
X & E (mm) -3.184 2.155 0.139 -7.407 1.039

Pr > Chi®* < 0.10

Z15-105# 17 3 97 § %%+ &2F R4 (norovirus)# 2 F2 ApM A 478% 1 (AF B2 B)EfF* £

Source Value Standard error Pr > Chi2 Wald Lower bound (95%)  Wald Upper bound (95%)
5x Tz R (°C) -1.113 5.782 0.847 -12.446 10.219
3x T35 R (°C) 8.528 6.346 0.179 -3.909 20.965
%2 F & (°C) -8.214 5.303 0.121 -18.609 2.180
5% Ff= & (mm) 1.061 0.977 0.277 -0.854 2.975
3xFHF®xE (mm) -1.085 0.890 0.223 -2.830 0.660
3 X% E (mm) 0.179 0.692 0.796 -1.177 1.535

Pr > Chi** < 0.10
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216~105# 1% 329" 5 % 'ﬂ—?‘éﬁ,”??«‘)ﬁi(adenovirus)%ii’%"i#ﬁ Mistrgs t(AFREB)EAFAE

adenovirus Standardized coefficients

Source Value Standard error Pr > Chi2 Wald Lower bound (95%) Wald Upper bound (95%)
5x Tz R (°C) 2.103 3.365 0.532 -4.492 8.698
3x Tz R (°C) 3.736 3.503 0.286 -3.129 10.602
%2 F & (C)F -5.618 2.980 0.059 -11.459 0.222
5% 2f=E (mm)* 1.951 1.031 0.059 -0.071 3.972
3% AfAE (mm)* -1.557 0.872 0.074 -3.266 0.153
3% & F (mm) -0.001 0.277 0.998 -0.543 0.542

Pr > Chi?* < 0.10
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