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In this study, the hygiene indicator bacteria and pathogenic bacteria in shellfish (oysters and short-neck clams) pro-
duced on the West Coast were analyzed. In addition, this study aimed to secure the microbiological safety of dis-
tributed shellfish by reducing the number of microorganisms in the shellfish using an artificial relaying depuration
system. Fecal coliforms and Escherichia coli of the shellfish examined ranged from <18 to 1,300 MPN/100 g and
<18 to 700 MPN/100 g, respectively, with total aerobic bacteria ranging from <30 to 36,000 CFU/g. For Vibrio
parahaemolyticus, <30 to 11,000 MPN/100 g was detected. V. vulnificus ranged from <30 to 230 MPN/100 g and V.
cholerae ranged from <30 to 11,000 MPN/100 g. Salmonella spp. and Shigella spp. were not detected in this inves-
tigation. In the reduction study using the artificial relaying depuration system, E. coli of oysters decreased by more
than 99% after 24 h of purification, and E. coli of short-neck clams decreased by more than 99.9% after 24 h. This
study is expected to ensure the hygienic safety of shellfish and provide basic data for the research and development
of microbial reduction technologies.
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AN 2 gk o] £ w]= AFgto] th(Shim et al., 2009; Kim et al., 2023).

1 AN ZAKHOR ARG AR 2571 A7

= (oyster Crassostrea gigas), BFA]2}(short-neck clam Rudi-
tapes philippinarum) 52| 9= E-8.0] AME s0|9) o2
St GRS oh greke] EluetellA aHlF
© th3E A 9] Z=AHZo|TH(Park et al.,, 2014). 2|1} o-2]ufelo]
A =, W2 5] 75 Aitehe FAS tlE 497t
7he- Altell YIAIskAL Qlof A&l HHE d 2 52
Qo g HE 9JFFS HRS 7= o] =r}(Shin et al., 2014;
Kimetal., 2021). &3] oJ2}4d o](filter feeding) &5 3= =,
uxet, B4k o At 5 o] of sz 4= Bl Jfal
sl Aol 417 %A= 4 glof ulAE] elg 55

A Yehhs A9 ez 2, vhA e, a9l 55 5 okt
a5 7F AR 4= Sl e T A A () o] 2 2w of
ATHPark et al., 2023). A3 (A HFGA| - eI )o) A
Z 1019(2013-202213)7F AR 3 5-= St 50,092%=0] 91
o, sfAFA o ot o AJARRFE- 2022 7] 0 & vt
22,009 2 3 9,149E 0 2 o 25 212|519 th(Kang et al.,
2024). o|&} Zro] AsfiQtofl A AAkE = ThgRt g 77t ol 7
25 5ol o 2 f-F= A AN, Aafet o o] m A=A
QHA/d F 7ol it A= wulRk A A olTt o] of] Asiete] s
of S0l whE g 7] 18] Qb hE S 9fsf thgol
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Ajo] 216490 24} 9 712 HofEl7} e gt Aoz A7k,

9, 01, 99 9 AR 5 7 alolAl gle) gt
QFAAE Shuss] Sl Al SA7IEE Sedslel B
a1 Qe v]=+e] 79 National Shellfish Sanitation Program
(NSSP)oll A5}k =2 R A 4+t (fecal coliform) 4
o wkzt 3718l < (approved area), A|gtel Y (restricted area),
S| 8l ¥ (prohibited area) W #H|2f3] <(closed area) o2 5+
slato] e]skar ¢l om(US FDA, 2019), 54 $1EH(European
Union, EU)9] 7% n] A5 7] (4 230 MPN/100 g 0]}
of w2t olofsl s, 3 U BER 54 ASH, BEE, C5H
o2 ygste] 079 45 sk Tel 3ol 9lck(Euro-
pean Commission, 2019). -2 Lketof A= 1960 o H-E] S A)
7R 8 s ALk ol et Y RARE AEA R AHA|
st glom, oj=(vl=, £ 5)2 7 fA7IEl Fetst
= q9S TR A (elet A s e m HA
sto] dA dafiete] 770 Aol iF 52 Sl s
24 #2] %17 Itk(Shim et al., 2009). Asote] 79 & A 2|
ol gloh, t=2 sfj o] s g Ake A (LRta o) o=
A7 & o] olo] W8 AP o TEjt 58 A 3 A ol A-3-5F
= 7|12 & desto] ARlsolA Pt si77F 3aE 4=
T8 AFsHA AR E Skl Stk

v, 8 T ollM e LRy wjRo ok RS
8l -5 A 1A 3Krelaying) =2 2157 3Hdepuration) 1}
B= AA S5 A8kl Qle =& H|Eske] BhAE, ©A]
5 ket ofuj s ol A-8-war glom bt T AAEH V1=
Aol g0l AtA 23t 3 Eotsto] SHAdS Sk 9l
Th(Oh et al., 2012). -2|ufet E3F 2| 2] 4], A& 4] gk ot
7] Alet7E F7Fsk= 7971 lof o] Al7]ol A5 == =
o] 1A ol thAReto] Hashy, AR 7R 2@ sl
A AARE gl of] gt St g ol A3t a ol digt A+t
T ujHgt A oo}, whba] 2 dAtof A= w7 A S
A ARG 28517 fRE 7| 2 ATEHA Q153 o 9f
ot 5 5 nAE s a ol tiste] HESIT

2 Atoll A= BEx|E L = oFAlo] wo] o] FofA]aL Q= <l
7 75t S ol Y, A FATE 5 ABSE 37 s ol A A
A= 9, HEA=h O] Q1A A E A A
Skl 1SR & ARE-SEo] -8 3|79 mAESHA ek
<= Shskarx) skglom 3t F o ol A s = 372 ¢

AP B7kE SRt 7124k R 5 ARk A skl
e % diH

EYNONES I PN T=Py B

At giFol b A 2AE Yl 2021 7€ 2023W7HA]
NAFAA ot 3, 5= o] A o B A& At
s ol AT s FAFAES W= = 5714 B wpR| = 270

=
'ﬁog—r'
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Fig. 1. Sampling stations of shellfishes in Westsea. a, Ganghwado;
b, Iwonmyeon; ¢, Gomsoman.

A7gstol Al2E A sk thFig. 1). A5 T 7= ofe]
o] F&% oto] Al A WAH|(10°C o]shE A5t
] A1 AL ukalg on 24417F ool A5 A B,
HMX|EMT 2A

7 F A EAFS B4 Yol EHA At (fecal
coliform) ¥ LHkA|=2] 79 recommended procedures for
the examination of sea water and shellfish (APHA, 1970) A] ¢
ol whef ZA5FATE 15714 o] 449] 37 A& 200 g o=
F5lo] 52 PBS (phosphate-buffered saline) -8-21-2- % 7}3F
T A mt)sH g o, HAskRE A 2892 1g,0.1g,0.01
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go] === 3] A5Gt E A gt o] A4S Sl Al =8
£ Lauryl tryptose broth (Difco, Sparks, MD, USA) vl 2] o]] ]
ko] 3510.5°CY] Big7IollA] 24417 9 48A]7F vl stal
o, ZEA7F YRR A ] v S EC broth (Difco)
of FFT 5, 44.5°CO 2o A 24417 vl Fsto] FA

2 ZRlskit. dubAlata= 34% 0.1 g, 0.01 g9 A
=289 1 mL¢} standard plate count agar (Oxoid, Hampshire,
England) ui#] °F 20 mLE #|E2]t] A (petridish)ol] &5-5}0]
35+0.5°C2 v F7] ol A] 48A1ZF st & A1 ek A
GRSt

)& (Escherichia coli)®] H-42 ISO 16649-32] A| & o]
=oto] A ZRYskleh 37 Al=et 2l 85F9] peptone
water (Merck Co. Inc., Burlington, MA, USA)E # 7|5t o
Azl on, A3k A 288 0.1 g, 0.01 go| == 3|
ATt A|2-894-S mineral-modified glutamate medium
(Oxoid Ltd., Hampshire, England) A o] £5=3}o] 37+1°C
of| A 2417 vk & FgAIE TS uijefHE T.B.X. Medium
(Oxoid Ltd.) H Tl x]of| &A=k (steaking) gt 3 44 + [°Cof|
X 242171 joFatol e 2l ARCER Ao THaE Qo
= A3he Wgslech, BuA e w kel B4 100
mL %= 100 g 2| =<=1H (most probable number, MPN) ©. =
AIE A=
HAUANZ BN

HAA A<l BB 9 (Vibrio spp.)2] £4S $J3f| Bacte-
riological Analytical Manual (BAM) 9. Vibrio A| &%l w}2k
W2 8] @ 33(Vibrio parahaecmolyticus, V. vulnificus, V. chol-
erae) 2| A1 X Y3Hlet. SIS 7 Al 5ot FF2] PBS
|HS A7t 5 npafstelon, nhafgt Al &80 1,01 g,
0.01 go| ¥&=5 3]45}3itt. 3]413 Al =-8-H5 alkaline pep-
tone water (Merck Co. Inc.)ol| F535}0] 37+£0.5°Col| 4] 18-24
AlZE jeFet & SFA o RE ERlskinh s A
E AJE 22| ujoFol-g Chrom agar (CHROMagar, La Plaine
Saint-Denis, France) % #Hl2]of] A E=2H6E & 37 +0.5°Col
A 18-24A17F v oFet & FAZATE TSI il Aee
2o 3l 2% NaClo| 71 Triple sugar iron agar (Oxoid
Ltd.)ol] =xske] 37 +0.5°Cofl 4] 1824417k vl gt & ufj <] ]|
Liepd AsshA] AdAo] HlH e @ &3t AR FE vAE
AF55 A (VITEK2, Marcy-I'Etoile, France)E ©]-8-5}¢]
2|F v B eqt RS HAsHIH

A dlel(Salmonella spp.) 2] ZA412 A1F2] 71 9 4 Al
8.4.11 Amdeto] Ao whet £41 XYttt a7 Al
7 25 g} Buffered peptone water (Oxoid Ltd.) 225 g& % 7}s}
o] 35£0.5°Col| 4] 20-24A 7t 12} St et & St S
Tetrathionate broth @ Rappaport-Vassiliadis (RV) Enrichment
brothof] Z}2F 1 mL 2 0.1 mL A3 3 35+0.5°Cof| 4] 20-244]

Fig. 2. Artificial relaying depuration system using UV sterilization

ZF 9 42 +0.5°Coll A 2024417t 22} Sl RS Al Al gt 2t
Z}+0] 22} St k2 XD agar (Oxoid Ltd.) Y BG sulfa gt
| 2] (Oxoid Ltd.)ol] A=} 35°Col| A 20-24A]7F vl
¥t & o)A e]e 2o o) triple sugar iron agar (Oxoid
Ltd.)oll =2sto] 37+0.5°Coll A 2024471 wljFstSAct. vl A
of| Lrehd AYa}sha] Aol Amdle} &) fARRE it =5 F{s)
o] nEAESEEA(VITEK2)E o]83to] 25 Aride}
9] Yo RS T

o] & 3H(Shigella spp.)2] 412 2023 255 YAXA} A]
w4 7. 217eke) Aol wek £4S sttt 97 A
& 25 g3} Shigella broth (Oxoid Ltd.) 225 g& H7lslo] &
7[ef 87101l 424 A Al (anaerocultyE e F 42 +£0.5°Ce]
A 1620417 A7 e = 12} S<Hul & shoich SwFuf ool
XLD agar v A|of] A =@ds}o] 3740.5°Cof| A 20-24A] 71
kst & oA 31212 #3519 Triple sugar iron agar (Oxoid Ltd.)
of =@ste] 37+0.5°Coll A 2024417t Fstade. w2l of o
et AgstelA] Aol oA+t &t Akt #E Fsto] n]AY
EAREEHEAI(VITER2)E o8-8t 2% o dwtel YA
22 Wyl

ro
OH

Yetidd

B lsh A8k Al Fig. 29%

| AR Q187 ShAl /2 AR UV, 67H)

SHE 8l 22 WA 7 A E AW X DX H;

40 cm, 2855 670 LS ARE3IAl o, 2

, 24RO 5 mg/L ool A1 AE oA Akl

A AR 81455 45 25-30 Limin © 2 <23H4)7] o A1 ¢
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e}

, t, LRMAlE4)S =415 Z3HE Table 10f] LEb
A ot o] 9 20219 5E] 20231714

HAA17} 230 MPN/100 g |4k Al 242k 1 v|e-S
Wolom, dutAlda A2 3te] WS vrehf it
Z¥ete R s 2 2704ax(727) ) A i it
o] W9l <18-790 MPN/100 g & <18-230 MPN/100 go]
olom, dui#4 80-12,000 CFU/go. & eyttt o]
3o = 3704x(1087)2] ERiA it A kel M=
<18-330 MPN/100 g & <18-220 MPN/100 go| 901, st
A4 <30-36,000 CFU/go] gt} AE Zagt sode] up
A2k 27022(7075) 9] ERHA Wt} o=t W el <18-
1,300 MPN/100 g 2 <18-700 MPN/100 go|¢].0.1, 2HLA]
W= <30-35,000 CFU/g= HEE ek f-euehe] 45
A EF Aol A AL 2] 7|E ALt n=5, o=,
m=230, M=700 MPN/100 g© & A =]|o] 9] ©uj(MFDS,
2024), 2 Aol 2ARGE 33t el o] AW s < i F
£ SeEuete] AAE ol tigt 715l Aet Ao R Y
ERgth B3 EUS| 79 A8 w78 AR 4= Q= sl
AGFORE Rk glon HRARE T 80%clA] tid+to]
230 MPN/100 g2 Z3}s1A] gkotof s, 23k5t 20%9] A=
+ 700 MPN/100 g& {A] ¢kotof ghrhar 4174 3kal $IchEu-
ropean Commission, 2019). o]of] ZSle G5 9 o] o<
2 EUS A8 afj 7ol thgh 7] 2 Z ol Aget A 02 ekt
on), FAaukufRo] #2022 7Y = 8Yof Z+zH 1744 700
MPN/100 g2 HZ=% % 21K (data not shown), Al Z22] 80%
of|A] th=to] 230 MPN/100 g2 21614 gFof 4=yt 3 <
E3AGTFORE HA7IE0] FIe Ao wThEglch dnt
Mlit4=9] 79 AFgol w2 W Aol upx]2tof| gt 7f

=
'ﬁog—r'

whan] - 9.2

7] GIAITE AR EEE A AT 4= S S8 A s}
o §7]3274%t F=4 YesAbEe] 749 500,000 CFU/gE
2] O} 2 1AL Lo (n=5, =2, m=100,000, M=500,000
MPN/100 g) =& Aol A AAIRE37H sl B A7) &
St Ao &2 AR QT 2 A AT, i HE O] A 5ol A $148
A A FHEHA A, i, LetildR) L8 =7 S5
gtz o g SRIEQIeh Teuh & Aol A AR A3, o]
U, F2NH] A A A EAQAL A, A, AP 52 2=
WA PR A7|of wet Aot LAE7L A HEE
Gk shEA g A| o] A glof HittE F4 == S A
of| thgt A 7} m] g3t A oot 3 s 4te] 7ol e 4
o] Ax)H Aol ot st alo] HEE A o= SlE
o] o] Asstal WEA S o LAET} o= AE
Hofl= olof thk x]&2l e W A& Q1 Aol I &
3k 710 & ket

Maieh HR(Z, BX|2he| HHEEMZ 24

2021 A5 2023 A7FA] AsfiQh o] W BlH e et
3%V, parahaemolyticus, V. vulnificus, V. cholerae)s £
3t A= Table 29} At} V. parahaemolyticus®| 73-%- 743}k
I G0 A <30-11,000 MPN/100 g, o] ¢ HH-8- <30->11,000
MPN/100 g, E241k2 <30-46,000 MPN/100 g0.2 HZ%2]
t}. V. vulnificus= 733HE ol 4] <30-160 MPN/100 g, ©]
Urd-e <30 MPN/100 g, 47k <30-230 MPN/100 g2 2
YUelgtt. V. cholerae= 73381 F-5-of| A <30-200 MPN/100
g, oYW <30-11,000 MPN/100 g, ZATRE <30-30
MPN/100 go] %t} V. parahaemolyticuse= %G 8] 2.2 2. A5
=0 QMo = sl Feb of 'd e Rkl A= s S
AlgtolH, T2 o] ool L FH ke o2 AFsHAY 2,

i

2 o

1B
o

ME

Table 1. Results of the bacteriological analysis of shellfish (oyster Crassostrea gigas, short-neck clam Ruditapes philippinarum) in St. 1-St.

3(2021-2023)

Fecal coliform (MPN'/100 g)

Escherichia coli (MPN/100 g)

Viable cell count (CFU/g)

Area St. >230 >230 NOS?
Range GM? Range GM —— Range
No. % No. %

St 1 0O-1 <18-790 <18 2 56  <18-220 47 0 0.0 80-3,100 36
Total <18-790 <18 6 83  <18-230 47 0 0.0 80-12,000 72

0-3 <18-330 <18 1 28  <18-170 26 0 0.0 40-36,000 36
St. 2 04 <18-310 <18 1 28  <18-130 23 0 0.0 <30-22,000 36
Total <18-330 <18 2 1.9  <18-220 25 0 0.0 <30-36,000 108
st 3 S-1 <18-790 <18 5 143  <18-700 45 4 11.4 110-31,000 35
Total <18-1,300 <18 9 129  <18-700 47 7 10.0 <30-36,000 70

'Most probable number. 2Geometric mean. *Number of samples.
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Table 2. Results of the Vibrio spp. analysis of shellfish (oyster Crassostrea gigas, short-neck clam Ruditapes philippinarum) in St. 1-St. 3

(2021-2023)

. Range
Area  Year Station — - - NOS?
Vibrio parahaemolyticus (MPN'/100 g) V. vulnificus (MPN'/100 g) V. cholerae (MPN'/100 g)
2021 0-1 - - - -
St.1 2022 0-1 <30-2,400 (5/12) <30-150 (2/12) <30-200 (2/12) 12
2023 0O-1 <30-11,000 (7/12) <30-160 (2/12) <30 12
2021 0-3 <30-11,000 (5/12) <30 <30-36 (1/12) 12
St.2 2022 0-3 <30-930 (6/12) <30 <30-11,000 (1/12) 12
2023 0-3 <30—>1,000 (7/12) <30 <30-30 (1/12) 12
2021 S-1 - - - -
St.3 2022 S-1 <30-2,400 (6/12) <30-230 (3/12) <30-30 (1/12) 12
2023 S-1 <30-46,000 (7/12) <30-93 (2/12) <30 12

'Most probable number. Number of samples.

Eo} 5 27170 200 ofs) WA THsAlo] ok 3
WellAl 22 SEa7E 187 (ZHAk= 12001%) 9] Agn|He] e 4
0] WA} glon] 480] Al o] B H(6-10%) W7
S 37 A EE A 0 8 B g Qt(MEDS, 2024). 2 ¢
TFA| =2 A AT ES V. parahaemolyticus7} 717 o] A&
Hlom, AR 23 o] 57 Aol Al thar A HEE AT A
F3A9| ke T HuBe|L.9] 7]%++4 100 MPN/g
(10,000 MPN/100 g) o]at2 A= o] 2tk V. vulnificus=
H B2 o i@ F0] YN ZH = AT A3
Aol Lot S 7t 5t 89l WA o] A FE Tt
(Haetal., 2019). 2> 57 H| B 2] @ s & 50| <t SAPAY
T 9F 50070l om AHE TS 38.6%= ok THPark et
al, 2024). V. cholerae'= " 472 A1 27He 8ol &5k 5
QU4 A ol Ao, T4 9 5 94 Qoo wel
2jo] okt g0l el B 7| A Aaho] A9 B fAk o2
of £3 2 AP T 4= QL= IF S Aletolth(Ha et al., 2019).
V. vulnificus ¥ V. cholerae= A &3 A 7|&4140| 4%
(05, =0, m=0 /25 g)= A =|o] glon AR A=A t}
2 AEE o AEF A= T o] 7ta e E oA ¢
T A 5 A W9 A, AE 5 A e
AR R G ElO] glom AR o8 o] G- ol Folu HEA]
o2 402 sk 3971 A9 g7l wzel] 4l sl
Aol v o2 TekEL, 1o} RF F) B8 U A
ARA| Aol A AbE el v B e e Al Bl AR o) 9/
& A& 0w Fusl ool BElE H 47 S0l Baw
o7 A7, 715 ste Qls) f-2|uhete] sjefeg o] HAt
WIsfao] el o] B8 WAZRs o] S7lois Hlzg
Q& Aol tigh gk g He 7 e A o2 wekE

2021 d5E] 2023E7HA] Aot 9 532] Salmonella spp. 2
Shigella spp. E-41Z3}+= Table 30| Yehfich 2 Ao
A AATSE 371 sl sl X5 Salmonella spp.2} Shigella

s

i

=

spp.7F HEE A ATt Salmonella 21552 URHA 02 o,
At & 7ol gt iAgo] 7Hd WA|NE, Zarei et al. (2012)
© AE ARt HEo| )Y 71 FROIU Rk, A
S 22 7HA] aelo] wet Fepxickar Harskgich A
A= 7 ol FAA Al A SR viEste 8
L siQk7tol| Al Ashe Al 7] o] ER Foll ofsf dAQtellA A
e 77 L 9E 7heAol dlon, W dAqtoA= A
4l A7V 30| A Salmonella spp.7t AEE QThal B gk
v} Qltk(Heinitz et al., 2000; Cho et al., 2009). Shigella spp.=
A A2 A A AR o] Aol A YA oI, L HH =
ojLf AR (A, W B Sl FHEE Bt ES AL
2 9 A JtHKumar et al., 2019). 775t Al o1-S A gt 94
Hsdol 5 AL E 7 AAR| - F L, 74 o] 8] G-fofe]
78§ A ARE0] 69%0]| o] 2= A o2 HarE A4tk QIth(Kotl-
offetal., 1999). & A5-&] Al moll A= HEEA] AT HA|
AA Q] 7153t ofsf sfj4=2] 420 A} 5ot 53] ¢
gupete] A4 ol 54 L2ThEe 7S 9 AFA 97 UE

Table 3. Results of the Salmonella spp. and Shigella spp. analysis
of shellfish (oyster Crassostrea gigas, short-neck clam Ruditapes
philippinarum) in St. 1-St. 3 (2021-2023)

. Salmonella spp.  Shigella spp.
Area Station — - NOS'
Qualitative analysis
St 1 O-1 Negative Negative 36
0-2 Negative Negative 36
0-3 Negative Negative 36
St. 2 04 Negative Negative 36
0-5 Negative Negative 36
St 3 S-1 Negative Negative 36
S-2 Negative Negative 36

"Number of samples.
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B Al Al

ol whel Ao sk A7t B
ZhutEA] Feek Ao g Alr g

o gk oy 5 bete

TRol ABHELY B

=

A Table 1914 A5t A QF w72 tiat 2422l A
© it 7 73S AlLfRt YA ARl B 7|4
oJstR Lt} FEet Ao 2 AU ot 2T 3dwete d
d i dE2ds AR V2] Asthe 5610
ol 72 Wt A=l 545 S7Iske e EA
Ch(Fig. 3). o5&l ser o] 20l A5 kol 2t 8ot
7t A Q] A T WEA S G ok A RS
oA Hlats=7k 571 S ol v o 53] Agskeol
A 78 Eol e S A AR ukel 2ol 144
FAREC2H EH e ol A7} Hr. ofof 2 Ao A= <
SATA LEE Egoto] 7] AlRE(E. coliye H4A7
A AT Al d S flsl = B vkl E. colis 2t
A dde ddshatt. =9 A4 =

c

N K

a) 100.0

80.0

Reduction rate (%)
o
o
o

20.0

0.0
0 6 12 24 36 48 60 72 84 96

Time (h)

- A4F - ] - 9.2

250 30
(=] P
e 8. Z 25 _
T 200 ' 9
= Pe . <
E 20 @
=}
= p 2
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g o : £
£ 100 AN 10 s
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§ . 5 3
= 50 7 )
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Fig. 3. Monthly GM results of the Escherichia coli of shellfish

(oyster Crassostrea gigas, short-neck clam Ruditapes philippina-
rum) in St. 1-St. 3 (2021-2023). GM, Geometric mean.

7\ M55 %71 5.8 log MPN/100 go] 91w A3} 124171 o] =
98% oA} 7h4x, 36417 50f| = 99.9% o] A At on, T1

b) 100.0

80.0

40.0

Reduction rate (%)

20.0

0.0
0 6 12 24 36 48 60 72 84 96

Time (h)

Fig. 4. Reduction of Escherichia coli in oysters Crassostrea gigas infected at different concentrations by artificial relaying depuration system.
a, Reduction rate (%) at an initial concentration of 5.8 log MPN/100 g; b, Reduction rate (%) at an initial concentration of 4.1 log MPN/100 g.
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Fig. 5. Reduction of Escherichia coli in short-neck clams Ruditapes philippinarum infected at different concentrations by artificial relaying
depuration system. a, Reduction rate (%) at an initial concentration of 5.7 log MPN/100 g; b, Reduction rate (%) at an initial concentration

of 4.0 log MPN/100 g.
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