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MmN 5 MIMNANNITEIMINUEaUTINMEN 9 Tuialag Gumbel’s Method

1= ﬂ'%mml,%a, 2 = ﬁ”l(;‘lj‘ﬁ, 3 = reoccurrence, 4 = frequency

1 2 3 4 1 2 3 4 1 2 3 4
76000 1 101.000 0.010 50 26 3.885 0.257 50 26 3.885  0.257
9500 2 50.500 0.020 50 26 3.8856  0.257 50 26 3.885  0.257
6000 3 33.667  0.030 50 26 3.885 0.257 50 26 3.885 0.257
4500 4 25.250 0.040 50 26 3.885 0.257 50 26 3.885  0.257
4000 5 20.200 0.050 50 26 3.8856  0.257 50 26 3.885  0.257
3400 6 16.833 0.059 50 26 3.885  0.257 50 26 3.885 0.257
2600 7 14.429 0.069 50 26 3.885 0.257 50 26 3.885  0.257
2400 8 12.625 0.079 50 26 3.8856  0.257 50 26 3.885  0.257
2400 8 12.625 0.079 50 26 3.885  0.257 50 26 3.885  0.257
2100 10 10.100 0.099 50 26 3.885 0.257 50 26 3.885  0.257
1700 11 9.182 0.109 50 26 3.8856  0.257 50 26 3.885  0.257
1300 12 8.417 0.119 50 26 3.885  0.257 50 26 3.885 0.257
1200 13 7.769 0.129 50 26 3.885 0.257 50 26 3.885  0.257
1200 13 7.769 0.129 50 26 3.8856  0.257 50 26 3.885  0.257
1100 15 6.733 0.149 50 26 3.8856  0.257 50 26 3.885  0.257
1100 15 6.733 0.149 50 26 3.885 0.257 50 26 3.885  0.257
950 17 5.941 0.168 50 26 3.8856  0.257 50 26 3.885  0.257
850 18 5.611 0.178 50 26 3.885  0.257 50 26 3.885  0.257
800 19 5.316 0.188 50 26 3.885 0.257 50 26 3.885  0.257
760 20 5.060 0.198 50 26 3.8856  0.257 50 26 3.885  0.257
550 21 4.810 0.208 50 26 3.885 0.257 50 26 3.885  0.257
250 22 4.591 0.218 50 26 3.885 0.257 50 26 3.885  0.257
150 23 4.391 0.228 50 26 3.8856  0.257 50 26 3.885  0.257
150 23 4.391 0.228 50 26 3.885  0.257 50 26 3.885  0.257
100 25 4.040 0.248 50 26 3.885 0.257 50 26 3.885  0.257
100 25 4.040 0.248 50 26 3.8856  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.885 0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.885  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.8856  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.8856  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.885 0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.8856  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.885  0.257
50 26 3.885  0.257 50 26 3.885 0.257
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- anuiandulunisasianwuide war >10°-107 CFU/g Ay 0.902836,
ULADLEINAULGUBENIINIBLYINY  0-10%,  0.053337, 0.024679, 0.011419, 0.005284
>10%-10% >10°-10*, >10*-10° >10°-10° &% 0.002445 MUNAU (MINN 6)

0.3

0.25
y = 0.9959x %%

0.2 R? = 0.8571

0.15

Frequency

e
o

0.05

.‘.
0 * *

0 10000 20000 30000 40000 50000 60000 70000 80000
CFU/g

MU 3 AN WWUSITIINANNDLUNMINUES V. parahaemolyticus 53AUAN 7 TUGIDEN

M1l 6w evenvduazanNihasureSinamsuuieuda V. parahaemolyticus S¢OU

\J v
19 Tuna

Usuo ANND annthasiy (y/z)  drmsduilau anniaziy
@aluau (x)* mstudau (y)**
1 1.001376 0.538431 - -
10 0.463337 0.249132 - -
100 0.214386 0.115274 0-10° 0.902836 ***
1000 0.099197 0.053337 >10%-10° 0.053337
10000 0.045898 0.024679 >10%-10* 0.024679
100000 0.021237 0.011419 >10*-10° 0.011419
1000000 0.009826 0.005284 >10°-10° 0.005284
10000000 0.004547 0.002445 >10°-10" 0.002445
SUM 1.859805 (z) 1 - 1

*x = cell formation unit (cfu) **y = 0.9959x***" wmMsMWH 3 *** = 0.538431 + 0.249132 + 0.115274
= 0.902836
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@a V. parahaemolyticus Niau 1 0,000 od

L*ﬂﬁaﬂa: 4.162 uwar 4.419 PNMS5USLAA

AU UaruaswaINiuaazAsy  auaau

(MINN 7 waz 8)

mni 7 anahasdlufiazldsu V. parahaemolyticus :nmsuilaadaudindan 1 a5 wmiin

@amsuslne 1 59 (n5N)

anuihazfuraslSinaludouda V. parahaemolyticus TufauginUandansu

nntinee
2 2 3 3 4 4 5 5 6 6 7
msuslng 0-10° >10°-10° >10°- 10" >10'-10° >10°-10° >10°- 10
1 @53 (n3%)  Probability ~ 0.902836 0.053337  0.024679 0.011419 0.005284  0.002445
4.5 0.0672  0.060671* 0.003584 0.001658 0.000767 0.000355  0.000164
9 0.0817  0.073762 0.004358 0.002016 0.000933 0.000432  0.000200
18 0.1373  0.123959 0.007323 0.003388 0.001568 0.000725  0.000336
27 0.1839  0.166032 0.009809 0.004538 0.002100 0.000972  0.000450
45 0.2495 0.225258 0.013308 0.006157 0.002849 0.001318 0.000610
90 0.0253  0.228418 0.013494 0.006244 0.002889 0.001337  0.000619
135 0.0275  0.024828 0.001467 0.000679 0.000314 0.000145  0.000067
UnanNeNN 8enazlasude V. parahaemolyticus MnMsUslaadeudinlan
Usmnauga/msuilne >10°-10°  >10°-10’

o vo & a a & a v
A snlumslasudaiu 10° wad nmsusloe 1 a5 Aadlusesay 4.162%F  0.0234952 0.0181272

* Probability 28480 51M35USLAA 0.0672 x Probability 2a9msUuitlau 0.902836 = 0.060671

Probability >10*-10° WauINas probability Nlannuagaszninsasnmsuilaauaznmsluiou
>10" (0.001467 + 0.003388 + 0.004538 + 0.006157 + 0.006244 + 0.000767 + 0.000933)

Probability >10° - 10”7 WauINdY probability lannuagausznindanmsuilnauazmsduiay >10°
(0.000679 + 0.001568 + 0.002100 + 0.002849 + 0.002889 + 0.000314 + 0.000355 + 0.000432 +
0.000725 + 0.000972 + 0.001318 + 0.001337 + 0.000145 + 0.000164 + 0.000200 + 0.000336 +

0.000450 + 0.000610 + 0.000619 + 0.000067)
Spuar 4.162

** = 0.0234952 + 0.0181272 = 0.041623 %38
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Py ' & A vo A . a v & T o
M NN 8 ﬂ’J’]@JumsLﬂuWﬂﬂﬂimﬁa V. parahaemo]yt1cus ﬁ]’]ﬂﬂ'li‘uf[nﬂWﬂ’]fN 1 AN UI9UN

@amsuslam 1 59 (ASN)

anuhazflurasdSinaudauda V. parahaemolyticus luwaniadansu

WIMUNGD
2 2 3 3 4 4 5 5 6 6 7
msuslna 0-10 >10°-10 >10°-10 >10"-10 >10°-10 >10"-10
1 A59 (ﬂ%lN) Probability 0.902836 0.053337 0.024679 0.011419 0.005284 0.002445
2.2 0.069213 0.062488* 0.003692 0.001708 0.000790 0.000366  0.000169
4.4 0.081848 0.073895 0.004366 0.002020 0.000935 0.000432  0.000200
8.8 0.136606 0.123333 0.007286 0.003371 0.001560 0.000722 0.000334
18.2 0.182387 0.164666 0.009728 0.004501 0.002083 0.000964  0.000446
292 0.247014 0.223013 0.013175 0.006096 0.002821 0.001305 0.000604
44 0.251466 0.227033 0.013412 0.006206 0.002871 0.001329 0.000615
66 0.314670 0.284095 0.016784 0.007766 0.003593 0.001663  0.000769

sUnaTINANNL eniiazldSude V. parahaemolyticus MAMIUILAANIAY

USinauzia/msuslan >10*- 10° >10°- 10’
anuslumslasu@aiiv 10* wad nmsuslae 1 a59 Aallusesas 4.914**  0.027854  0.021266

* Probability 28980571M35U31nA 0.069213 x Probability 23msUuiilau 0.902836 = 0.062488
Probability >10* - 10° wauInuay probability ﬁlé’ﬁnﬂNa@mizm'wé’mwmsu%’[nmmzm‘;ﬂmﬁau >10*
(0.004501 + 0.006096 + 0.006206 + 0.007766 + 0.000790 + 0.000935 + 0.001560)
Probability >10° - 10”7 WauINUdY probability “?ﬂﬁ'mnNaQﬁuswiwa"'mwm‘sﬁimLLazmsﬂuﬁﬁau >10°
(0.002083 + 0.002821 + 0.002871 + 0.003593 + 0.000366 + 0.000432 + 0.000722 + 0.000964 +
0.001305 + 0.001329 + 0.001663 + 0.000169 + 0.000200 + 0.000334 + 0.000446 + 0.000604 +
0.000615 + 0.000769) ** =0.027854 + 0.021266 = 0.049140 ¥395088% 4.914
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@atAuni 10,000 wad demsuslag 1 ase
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0.5607 x 100,000)/1,000 = 812.8011 W@
=511.8952 au/U/Use11n5 100,000 AL 1138
anlana Usernsiuiu 813 uaz 512 @@
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Exposure Assessment of Vibrio parahaemolyticus for Shrimp

Consumption in Bangkok

Pensri Rodma*  Poonsap Viroonkul**  Varapa Mahakranjanakul***  Niracha Wongjinda™*
Aurasa Suttienkul****  amd Kanokpan Srimanopath**

*Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000, Thailand.
**Department of Fisheries, Paholyothin Road, Bangkok 10900, Thailand.

***Faculty of Agro-Industrial, Kasetsart University, Paholyothin Road, Bangkok 10900, Thailand.

****Faculty of Public Health, Mahidol University, Rama 4 Road, Bangkok 10400, Thailand.

ABSTRACT  Vibrio parahaemolyticus is a significant food borne bacteria which causes the gastroenteritis
and septicemia infection, the type of food poisoning from seafood consuming was the highest incidence of
outbreak in Thailand. The exposure assessment of V. parahaemolyticus is conducted in order to use as a basis
of information for risk assessment. Fresh shrimp 100 samples, shrimp in fish sauce and Thai-style shrimp salads
(Pla Kung) 30 samples are studied. The assessment procedures comply with Codex Committee of
Food Hygiene principle guideline. The assessments comprised the enumerations of V. parahaemolyticus
contaminated in fresh shrimps. The study on average weigh of shrimp in fish sauce and Thai-style shrimp salads
(Pla Kung) and the information collected from the interview and consumer behavior questionnaire on 1,000
populations. Moreover, international and local publications are reviewed as supporting data for exposure
evaluation, such as 2.7% pathogenic strains from 100 fresh shrimp analysis, dose response is 10,000 cfu/g.
V. parahaemolyticus infection from exposure assessment of shrimp consuming are 1,325 illnesses/year/
100,000 capita in Bangkok. This exposure data will be enabled the enhancement of V. parahaemolyticus

risk assessment in Thailand.

Key words . Exposure assessment, V. parahaemolyticus, shrimp consumption, Bangkok
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