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Microbiological Pollution Investigation of Lowland Spring Water at the Jeju City

Waterfront, Jeju Island

Man-Chul Kim', Yong-Jae Han' and Moon-Soo Heo™

'Korea Fisheries Resources Agency, Jgu Prgiect Station, Joiu 690-756, Korea
*Department of Aquatic Biomedical Sciences, Jgiu National University, Jgiu 690-756, Korea

Received October 14, 2011 /Revised November 3, 2011 /Accepted November 8, 2011

Bacteriological examination of spring water in Jeju City was conducted. A total of 21 spring water
samples were collected from January to April, 2010. During the study period, the range of temper-
ature was 0.6 to 154C, and the results of the analyses showed that hydrogen ion concentrations (pH)
for spring water were 0.43 to 7.9. Salinity levels for the samples averaged from 3.0 to 1.64%, and lev-
els of water-dissolved oxygen were 1.85 to 6.06 mg/l. The range of total coliforms in spring water
samples at 21 stations located in the designated spring water were <1.8->1,600 MPN/100 ml.
Furthermore, the range of geometric means of total coliforms was 9.9-151.6 MPN/100 ml, while the
range of fecal coliforms in spring water samples at 21 stations located in the designated spring water
area was <1.8->1,600 MPN/100 ml. Finally, the range of geometric mean of fecal coliforms was
3.1-151.6 MPN/100 ml. The level of microbial contamination was examined in 21 samples for in-
dications of bacterial contamination such as heterotrophic bacteria, Escherichia coli O157:H7, Salmonella
spp., Vibrio parahaemolyticus, Staphylococcus aureus, and Shigella spp. were frequently detected in the
spring water. Salmonella SPp-, Shigella spp., Vibrio parahaemolyticus, and S. aureus were detected in the
range of 0-0.5x10', 0-0.1x10", 0-0.1x10", and 0-0.3x10" CFU/ml, respectively, while £ coli O157:H7 was

not detected in the examined spring water samples.

Key words : Spring water, microbiological pollution, fecal coliform, total coliform

2
o> ¥
rir
>
_(|)L

T

Yﬂoko
N

A 2| o
Q2E Bg 9BE woln 4 A7) @
e ArEE AR AU E43 3
gueth AxHd W

e
of Az AFH ¥ A5
Q

2
o

o
fitl
e
2
b

4 rlo
i s
=

oo & - o
bl
bl
2,

N
ofo
2]
¥
N

ox,
°
ru

ofl
ox
_(‘>L
3
AC)
)
e
D4 ol

)
2
o >
i
ol
—= oX,
ol
=
30,
rr
Py
o
fitl
2
S,
B
30,
G
—
RS4

o
o
=

O
oz
1o
o
2
4
N
Sha
53]
ol
fd
%2,
rr
fin}
-z

rr

=2 2

A o
e 5=t BaEA &% 1980

b=k rot ofo
HL )
. 2
)
>

ﬁ
o

P
flo
&
3
S
=1
o
ol
=2
s
el
P,L
rir
:Oé
2
>

&

o
S
o
to
il
At
2
N
k1

(o3

o
=)
o
o
:O|{:"4
2
B
12

[o

2ol FTHIL F42E Aol Ak
oI Bl 45T 5] I 1)

skl A7l AFahE A=
gl vrke TEub) A 9% A

AR

2 orlo XN oot H oo Y O Mr X oot o Hf L T
g e B0 AN mk
Lo
=)
i
2
ol %,
rdo,
X, off

o %
LIS
o H Ho o
.
2
ur g

*Corresponding author
Tel : +82-64-754-3473, Fax : +82-64-756-3493
E-mail : msheo@jejunu.ac.kr

SHFE ol &dte] FrdoE TEeta o, He Asd
715 S RETFE Aitete] dufsta gk AFre] §HFE
7|8H o7 At ZHE o] Fa 7] i, A AlF
T &35 AAZRH 2529 o2V AFEVE
o g ZA7F Ha glHe]

A7) F7het AgrEe] waR Qg A 297 ¢ &
dAEES] S SHelr] A stek vlg e 4 H71E
Y LHddSTI BE FHY TR FEFE 2ole
Aol tigh Todo] FAHL JloH, o £ HS
Brksted QoM nYEARE o] &3t £4E& Bt
Hrrshs A77F Lol AFH Al=Eo sk, ofv] AlA Z=
< H ARE HoE F de VIS vHdEa, A4S +4
#HE AT A7E APt Ak sAFEBHT|Ed e F
g S48 ol TEEO UGB EI P|AYE
o g 71ES s A A48k g A77h vl
= F5A AYH T 9 er[411,13], 7ol AR Ao 7
&S Hola vk #HELHS Hrter] 93 v EH
Ax2A BUA )t (Fecal coliform), F3+ (Total
coliform), ™3t (£ :



AlZANF I olstE 2AM

B Ao M dZzA 2 AEAHE 20109 1€, 29, 39,
499 AAstHoH, A R L AT AFA Strtel
AA S -G AFE 247009 2Folof A T A F59
Ego] A A Qo] Fold 217 NS A3 ATH(Fig. 1).
& 2 GE, pHE YSI 600QSE o]&-3te] &M =43}
fom, £E4ADO)E A DO meterE AME3Y &
Aale Y Aawd uFse A¥AE 7 F
Winkler-Azide W& Waste] 459 0H12].

CH& T 2(Total coliform) &3

Aol ARt HAFE Wls APHAY
Recommended Procedures for the Examination of Seawater
and Shellfish [2]9] <] MPN® (Most Probable Number
Method)oll we}t FHAIE-L &34 A8 10 mIk PBS 10 ml
£ 11418, AE 1 mloll PBS 9 mle] o2 &3t & A|87}
2 HolAl & %, 15 ml A@ o] 58 LST (lauayl tryptose
broth, BD, USA)H| A& A}-&-3}e] #j 2|10 mlo] 3|4 % A 85
HE 5 35505 Tl A 2442 A7 v 3oL 2447 S = 7}
2 AEE B, 727 A E A o 243 F ) kst
I 7kE7 BRE RS TN PR T15sa PAY
S AAEH Y. B A2 BGLB (brilliant green lactose bile
broth, BD, USA)ell HZ-3to] 35.0£0.5C 2] 8 %7 oA 484]
ZFERE v Fate 2417k etoh BE B g el 7h2A7)F HEA
& 24 st AT T4E MPN/100 ml9] @92
=733 7314 1 (GEOMEAN) #oZ &3t t2,7].

rfe Opk

| CH & (Fecal coliform) &%
F4N RN 7tz 44 B AL EC (EC broth, BD,

0 10Km a7y
—

Fig. 1. Location of the sample site (black square) in Jeju-city,
Korea.
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USA) i 2ol 53 3 44.5+02°C water batholl A 24+2A]7F
Hlokate] WA g 7tart BE Aole A FdE

ki
WA AT TS5 BGLB 2 EC brothol| Al BE A& o] 7}
23S Yehlle YoM TH 3EAE deste] MPN/
100 m19] @912 Z7g3t1 71319 @ (GEOMEAN) o2 4F
Z3stHTH27].
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Staphylococeus aureus

A& 1 mlE 3+ 10% NaClo] # 7} Tryptic soy broth
(BD, USA) ¥ Al HF F 37ToA 2443t wjf & S
-8 Mannitol salt agar (BD, USA) Hl| #|o] =3}
A 2417 v %3 & mannitol E850] = EES
et Fio] degnkg o] e Hetel sy
© & Gram stainings AA|8}L EE4F] bl
TS G F, Streptacaccus spp.ot T
test, DNase testZ ¥4 Y-S &lstAoH7].

o2

Escherichia colf O157:H7 &3

dAH ez 84 Hojxl §44 A|EE EC broth (BD,
USA)dll HF3te] 37C2] Water bath (JEIO TECH, Korea)©l
A 24779 S FAHE AR F E ool O157:H7] A<
2l MacConkey sorbitol agar (BD, USA)ell &3t =%
F 37ColA 2447 W £, Sorbitol S #3fstA] X3}
white colonyE AEste] Aol ALEsFRom, A A3
Eosin methylene blue agar (EMB agar, BD, USA)E A3}
Q15T EMB agarol Al 94 5= 5= Gram staining,
Triple sugar iron agar (TSI agar, BD, USA) test, Indole,

M
ofr
fo rlr ot

d

Methyl red, Voges proskayer, Citrate utilization (IMViC)
test, Lysine decarboxylase, Motility testS 2|3t 543t
o} #F £ 72 API 20E kit (BioMerieux, France)E A}
&3t g4 PS4 AABHATT.

Salmonela spp. £

A& 1 mlE #38td 9 ml9 peptone waterd] HE3 F
35°C oA 182412 ¢t vl &t W& 0.1 mlE 3t
10 ml®] Rappaport-Vassiliadist] Ao HF3te] 42TA
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242X 70 v st At S Wl F A& Xylose lysine deoxy-
cholate (XLD agar, BD, USA)°ll A E3}te] 35Tl A 24A1 7L
wj kst $ o AE e FEge I AES AABHAT TSI AHE
Hj A o] APAT} 31 5Fo] A F 8t 35T oA 18~2441 7t vl &
skl A=3HA S A ke, "L‘j”]a}b T, /‘1”
B3 (AFR - A A, TEA A (T E FR) @

o 2gSA

=
carboxylase ¥49 545 &2l it

S
€
!

Vibrio parahaemolticus &%
&4 AEE ST8 AAAQ Alkaline peptone water
o 37CellA 2443t St HjFsfar Adenj=l TCBS (BD,
USAui A o] Eate] H= & Jehs Selgh § Q1A
FE A A] ZFolA s = s d%"é}cl Triple sugar
iron agar (BD, USA)ol|A] &<18 & API 20NE kit ©]-8-3}
A3 ATH7].

Shigella spp. =X

X AEE MacConkey agar (BD, USA)d| =& &
4A7E F ujE F BFst] B FREHA A T H|
s AEste], 729 WA Triple sugar iron agar
3 API 20E kitoll HF38}e] 37Tl A 18~24 A
&, 71 e Asety 4de AR

Table 1. Spring water quality in Jeju -city by sampling station

#n o oz
Sx40o| HAY o|5/5td EN
20101 1E7E 44714 2AFA19 dfgtrtel] YA F 21
o] 834 dutA 9 o)3etd EAS ZALE AE A
2 F7#zHE Table 19 Yt 359 55 AAE 3
T F& %e 154:063CE Urﬁ}kﬁonl 38 A A ol A

1 >

o

16.6+022C 2 714 =9Aw o2 AHF 2 o= Y}
1 Foth QEEEY HHEGh 1.6:3.01%5 e e, 7
W AN 85:741% 2 7MY & FAE EHL, YA A
AR v g 2 e X5 Bt o) &
HAg7b aigtrtel]l $1x18) SlojA whzA] At s} £

w0} ito] &zt Aolet AlsHTh §3149 pH AT
7.86+043% HWHH O 2 pH 7~8 9 ete] 2AMARE A3
on ¥FAR 3 1.0013+Y S el £&234E
(DO; Dissolved Oxygen)> 3}8H4 44 @ 783} o] 4
o fr71% LYARE AHEHE AREA, RUFE 7] 9}
Ao o3 Abao] A3} 2B BIAHAES B AbAo]
Waol o5 $E04HDO)o] EshEE H0l, BEAE
o] AYY ) s =9 AAas} ¥ A} He A AT
6.06+1.86 mg/1Z ThF-#-0) AHo| M B 6~7 mg/19] &&
AaEs BATh g 583 139 FHoA 3 mg/1e] e
FELLFS DY ol £44EY 329 AP 47183
o 27bst 271 QAFe 05 Se| EHe 29

St Temp (T) Salinity (%) pH DO (mg/])

' Range Average Range Average Range Average Range Average
1 14.9~16.1 15.5£0.45 14~52 2.5+1.55 6.07~8.04 7.50+0.83 6.52~8.70 7.51+0.78
2 14.8~16.1 15.4£0.46 1.8~8.9 41+2.86 6.49~8.43 7.74+0.74 6.40~8.19 7.01£0.72
3 16.4~17.0 16.6£0.22 0.8~23 1.3+0.60 7.01~8.80 7.93+0.64 2.80~5.74 4.68+1.15
4 14.5~15.3 14.9+0.30 03 0.3£0.02 8.07~8.29 8.16+0.09 4.34~7.56 5.88+1.14
5 15.6~16.5 16.1+0.33 0.6~2.5 1.2+0.74 7.19~7.96 7.57+0.29 3.40~4.10 3.8610.28
6 13.6~15.8 15.1+0.89 0.2~10.8 2.9+4.54 7.67~7.93 7.82+0.10 4.90~8.38 6.39+1.27
7 14.5~15.6 15.1+0.44 1.1~19.7 8.5+7.41 7.60~8.33 7.85+0.29 2.96~6.81 5.36+1.48
8 15.2~15.5 15.3+0.11 09~5.1 2.3+1.66 7.91~8.30 8.08+0.14 3.40~7.30 5.35+1.38
9 14.8~154 15.2+0.22 0.8~1.3 1.0+0.21 7.90~8.74 8.19+0.34 3.70~6.60 5.24+1.03
10 14.6~14.8 14.7£0.09 0.5~1.0 0.7£0.21 7.63~7.90 7.80£0.10 7.06~9.45 8.12+0.86
11 14.6~14.9 14.7+0.11 0.5~0.9 0.6+0.14 7.60~7.92 7.80+0.13 2.98~7.95 6.13+1.94
12 14.6~15.5 15.0£0.35 0.1~0.5 0.3+0.15 7.42~7.89 7.74+0.19 2.75~7.75 6.03+2.01
13 15.1~16.4 15.6+0.47 0.1~0.3 0.1£0.08 7.20~7.72 7.58+0.22 2.45~451 3.80£0.83
14 15.5~16.0 15.8£0.20 0.2~1.1 0.5+0.36 7.33~7.61 7.45+0.11 2.50~6.11 441+1.28
15 14.9~155 15.2+0.20 01~1.3 0.5£0.45 7.52~8.35 7.82+0.31 2.23~6.30 4714154
16 15.0~17.0 15.7£0.79 0.1~0.2 0.1£0.03 7.42~7.99 7.69+0.21 1.75~7.69 5.18+2.17
17 15.0~16.4 15.9+0.57 0.3~10.5 2.8+4.43 7.12~8.39 7.72+0.47 6.30~11.30 8.80+1.77
18 14.4~155 14.8+0.44 0.6~4.7 1.7£1.70 7.67~8.32 8.09+0.26 7.45~7.65 7.55+0.07
19 14.9~159 15.3+0.37 0~1.9 0.7£0.74 7.54~8.67 8.28+0.44 7.40~7.94 7.67+0.19
20 15.0~15.6 15.3+0.21 0.5~4.6 1.7+1.67 7.95~8.35 8.15+0.16 6.67~7.60 7.14+0.33
21 15.0~15.9 15.6%0.33 0.2~1.6 0.5+0.60 7.94~8.16 8.05+0.11 5.18~7.60 6.39+0.86

total 13.6~17.0 15.4£0.63 0~19.7 1.6%3.01 6.07~8.80 7.86+0.43 1.75~11.30 6.06+1.86




7198 AoE Atgdd.

89| Total coliformz} Fecal coliform

20108 1€ 578 49717 439 24 AF{E &1 of
At THANAT S FHEE HAe ZFE Table 290
YeR Attt A Foz itﬁﬂ%ﬂi W= <1.8->1,600
MPN/100 mlZ ZAMEon, BHAYST £ <1.8->
1,600 MPN/100 ml9] 32 UrEM% AOZ ZAE T
EHANT S HAS A3 Fage AyRy g3
B 19, 29, 109, 11H-E Al &g BE BH A 7]8t3dA]
7} 14 MPN/100 ml ©]/39] H3t& Yepden, 1 5 34,
16 FH- A 7188723k 100 MPN/100 ml ©o]AHe] &&
&S Yehlid ole Al st SEHe S5 E
FREHEA 702 AFEeHA e o] delojgta Alsd
ok webA Qs gy 8 H$% Ak % FAHY ] A Y
7153 v= 9] St %
g9 Aty 7)EQl 74
MPN/100 ml ©]3}2] %FA%R of #3d  gde 81lo] °
T US AoE ARd
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O157:H7, Vibrio parahaemolyticus, Stapylococcus aureus) & 73
AbstAth. ¥ 2139 &S tdoE 2010 195 H 4¢
7 €¥ BUEH S ¢ 475 Table 3-60] UeR At 1€
AAE nAEstd RUEY 29 HAA rAEE Hol:e
o] LA A gkotor), 29 &350 49199 FH A
0.3x10" CFU/ml®] Salmonella spp.7F AEHALL, AH 6,7,
10, 16, 17, 18H A z+2} 0.1x10', 0.3x10', 0.1x10, 0.1x10',
0.2x10", 0.1x10" CFU/ml9¥] Stapylocaccus aureus’t 7325 3
th 39 el HAESA ZUEY A3 A4 17, 19,
20 WA zZtzb 03x10', 0.2x10', 02x10" CFU/ml¢]
Salmonella spp.7} AEHALH, AA 11, 12, 18, 19 Wl A
Z}z} 01x10', 0.1x10', 0.2x10', 0.1x10" CFU/ml <] Stapylocaccus
aureus’t AEFH AT 48 S5 A M ESHY BUEE A
B A4 5, 12,17, 21 WMlA 2tz 01x10', 0.1x10', 0.5x10",
0.1x10" CFU/m19] Salmonella spp.7} A& %A1, 219 B3
ol 4 0.1x10' CFU/m19] Shigella spp.7} A&H 2, 174 3
M4 0.1x10' CFU/mle] Vibrio parahaemolyticus?} 7325 %)
o], B4 3,6,7,11, 12 Wl A 22 03x10', 03x10', 0.1x10",
0.1x10", 0.1x10" CFU/ml®] Stapylacaccus aureus?} 7% %) )
t}. Salmonella spp., Shigella spp. 71%8 35 9 Aol wat

BHrol Yy M7 =8 Zrdd o Aolrt Hn, F2 2AEE, A, 7, v, 3
&5 2 AF gt it v E FA(FALATAA ol 93 Aol o] FIAH, Vikrio parahaemolyticus 32 73
A7NE, AFTA)IA Aotal Sle A5 o2 LR F § sFol EAEY Feo] ASSEA dEuA Hv
6% W AE(YNHAITE, Salmonella spp., Shigella spp., E. coli Stapylococcus aureus = AW AL, dH FollA L¢0] o] F
Table 2. Bacteriological water quality in spring water by sampling station
MPN/100 ml
St. Month Coliform Fecal coliform
Range GM!' Range GM'
1 1~4 4.5~33.0 14.4 <1.8~17.0 3.1
2 1~4 22.0~240.0 494 <1.8~49.0 74
3 1~4 33.0~1600.0 361.1 7.8~1600.0 151.6
4 1~4 <1.8~920.0 16.4 <1.8~920.0 15.7
5 1~4 49.0~>1600.0 3948 33.0~>1600.0 147
6 1~4 17.0~350.0 55.7 7.8~49.0 19.7
7 1~4 25.0~1600.0 155.4 17.0~920.0 714
8 1~4 49.0~350.0 140.6 23.0~49.0 312
9 1~4 7.8~240.0 66.2 4.5~130.0 344
10 1~4 6.8~14.0 9.9 <1.8~7.8 32
11 1~4 4.5~49.0 15.8 2.0~22.0 5.5
12 1~4 4.5~1600.0 65.8 2.0~1600.0 18.2
13 1~4 49.0~>1600.0 2481 23.0~240.0 9
14 1~4 2.0~49.0 16.9 2.0~33.0 104
15 1~4 7.8~540.0 35.6 <1.8~540.0 212
16 1~4 49.0~>1600.0 2481 22.0~>1600.0 1442
17 1~4 <1.8~>1600.0 75.5 2.0~350.0 339
18 1~4 27.0~540.0 170.2 2.0~540.0 308
19 1~4 23.0~350.0 108.4 23.0~350.0 98.6
20 1~4 240.0~>1600.0 671 33.0~79.0 547
21 1~4 23.0~>1600.0 202.7 23.0~240.0 9
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Table 3. Cell number of heterotrophic and pathogenic bacteria isolated in the spring water in January 2010

Salmonella Shigella E.cdi Vibrio Stapylocaccus Heterophic
St. SPP. SPP. 0157:H7 parahaemolyticus aureus bacteria
CFU/ml
1 ND ND ND ND ND 2.0x10
2 ND ND ND ND ND 3.0x10%
3 ND ND ND ND ND 54x10°
4 ND ND ND ND ND 1.8x10°
5 ND ND ND ND ND 1.5x10°
6 ND ND ND ND ND 3.0x10%
7 ND ND ND ND ND 2.1x10°
8 ND ND ND ND ND 1.5x10°
9 ND ND ND ND ND 4.0x10%
10 ND ND ND ND ND 2.0x10%
1 ND ND ND ND ND 1.5x10°
12 ND ND ND ND ND 2.0x10*
13 ND ND ND ND ND 4.0x10%
14 ND ND ND ND ND 41x10°
15 ND ND ND ND ND 5.0x10%
16 ND ND ND ND ND 1.7x10*
17 ND ND ND ND ND 5.6x10°
18 ND ND ND ND ND 7.0x10%
19 ND ND ND ND ND 46x10°
20 ND ND ND ND ND 1.2x10*
21 ND ND ND ND ND 2.0x10%

Table 4. Cell number of heterotrophic and pathogenic bacteria isolated in the spring water in February 2010

Salmonella Shigella E.coli Vibrio Stapylococcus Heterophic
St. SPP. SPP. 0157:H7 parahaemolyticus aureus bacteria
CFU/ml
1 ND ND ND ND ND 1.6x10°
2 ND ND ND ND ND 7.1x10°
3 ND ND ND ND ND 2.7x10°
4 ND ND ND ND ND 2.3x10°
5 ND ND ND ND ND 2.1x10*
6 ND ND ND ND 0.1x10" 1.0x10°
7 ND ND ND ND 0.3x10" 5.0x10°
8 ND ND ND ND ND 4.0x10%
9 ND ND ND ND ND 3.5x10°
10 ND ND ND ND 0.1x10" 3.0x10%
11 ND ND ND ND ND 2.0x10%
12 ND ND ND ND ND 1.0x10?
13 ND ND ND ND ND 8.0x107
14 ND ND ND ND ND 1.0x10°
15 ND ND ND ND ND 1.3x10°
16 ND ND ND ND 0.1x10" 8.0x107
17 ND ND ND ND 0.2x10" 3.5x10*
18 ND ND ND ND 0.1x10" 25x10°
19 0.3x10" ND ND ND ND 3.5x10*
20 ND ND ND ND ND 2.6x10°
21 ND ND ND ND ND 6.2x10°
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Table 5. Cell number of heterotrophic and pathogenic bacteria isolated in the spring water in March 2010

Salmonella Shigella E.coli Vibrio Stapylococcus Heterophic
St. SPP. SPP. 0157:H7 parahaemolyticus aureus bacteria
CFU/ml
1 ND ND ND ND ND 2.0x10°
2 ND ND ND ND ND 5.0x107
3 ND ND ND ND ND 3.0x107
4 ND ND ND ND ND 1.0x10?
5 ND ND ND ND ND 5.2x10°
6 ND ND ND ND ND 1.7x10°
7 ND ND ND ND ND 2.4x10°
8 ND ND ND ND ND 2.0x107
9 ND ND ND ND ND 1.0x10°
10 ND ND ND ND ND 1.0x107
11 ND ND ND ND 0.1x10" 8.0x10?
12 ND ND ND ND 0.1x10" 9.0x10°
13 ND ND ND ND ND 4.0x107
14 ND ND ND ND ND 1.0x107
15 ND ND ND ND ND 1.0x107
16 ND ND ND ND ND 2.9x10°
17 0.3x10" ND ND ND ND 1.0x10*
18 ND ND ND ND 0.2x10" 2.0x10°
19 0.2x10" ND ND ND 0.1x10" 2.0x10°
20 0.2x10" ND ND ND ND 1.4x10°
21 ND ND ND ND ND 6.0x107

Table 6. Cell number of heterotrophic and pathogenic bacteria isolated in the spring water in April 2010

Salmonella Shigella Ecoli Vibrio Stapylococcus Heterophic
St. SPP. SPP. 0157:H7 parahaemolyticus aureus bacteria
CFU/ml
1 ND ND ND ND ND 3.4x10*
2 ND ND ND ND ND 6.6x10°
3 ND ND ND ND 0.3x10" 1.5x10*
4 ND ND ND ND ND 6.0x107
5 0.1x10" ND ND ND ND 24x10*
6 ND ND ND ND 0.3x10" 1.0x10°
7 ND ND ND ND 0.1x10" 6.2x10°
8 ND ND ND ND ND 1.0x10?
9 ND ND ND ND ND 1.5x10°
10 ND ND ND ND ND 3.8x10°
11 ND ND ND ND 0.1x10" 3.0x107
12 0.1x10" ND ND ND 0.1x10" 3.0x10°
13 ND ND ND ND ND 1.3x10°
14 ND ND ND ND ND 2.9x10°
15 ND ND ND ND ND 2.1x10*
16 ND ND ND ND ND 2.3x10°
17 0.5x10" ND ND 0.1x10" ND 1.0x10°
18 ND ND ND ND ND 1.2x10°
19 ND ND ND ND ND 1.5x10°
20 ND ND ND ND ND 3.9x10°
21 0.1x10" 0.1x10" ND ND ND 9,6x10°
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, Staphylococcus aureus, FEscherichia coli
O157:H7, Sa]nme]]a spp., 5]71ge[]a spp., Vibrio parahaemolyticusS _71:/\]-0}2113} o|3}etA HAL A} &4 it
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