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Bacterial Contamination in Raw Shucked Oysters
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ABSTRACT

Oysters may be cross-contaminated with bacteria from an unsanitary shucking process and

sale. Hence the aims of this study were to compare bacterial contamination in samples of shucked

oysters from aseptic shucking, in shucking houses, and in retail shops in Chon Buri Province, and

to investigate bacterial contamination in samples from surface areas of equipment, the fresh water

used in the shucking process, and oysters processed for sale. Analysis of variance was performed

after a logarithmic transformation of bacterial counts was conducted. The results revealed that counts

of total bacteria, Staphylococcus aureus, and fecal coliforms in aseptically shucked oysters, were

significantly lower than those same measurements in freshly-shucked oysters (p < 0.01, = 0.01, <

0.01, respectively)  and in packed-shucked oysters (p < 0.01, < 0.01, < 0.01, respectively). About

90-100% of the shucking equipment was contaminated with total bacterial counts higher than acceptable

limits, both before and during use. Fresh water exceeded the standards for total bacteria and coliforms

in all samples, both before and after washing. The 40% of unwashed and 50% of washed shucked

oysters exceeded the standard for total bacteria.

The results indicated that bacterial contamination in these samples may be a consequence

of unsanitary cleaning, storage, and handling of equipment and fresh water, including improper

temperature controls during oyster processing and sale.
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Introduction

Oysters are one of the most popular types

of seafood among Thais, and are often consumed

raw or partly cooked. There are two main types

of oyster cultures in Thailand and those are the

large oyster (Crassostrea spp.), and the rock or

small oyster (Saccostrea spp.). The main production

area of the large oyster is southern Thailand, while

the main culture area of the rock oyster is eastern

Thailand, especially in Chon Buri Province1. Links

between gastroenteritis outbreaks and raw oyster

consumption has been well establsihed. This is

due mainly to the feeding behavior of oysters.

The oyster is a filter-feeding organism; it pumps

surrounding water through its gills and filters

suspended material from the water, including

microorganisms such as phytoplankton and bacteria.

Some pathogenic microbes may also be picked

up and accumulated in the oysterûs tissue2-3.

Consumption of the large oyster (Crassostrea

spp.) is often done immediately after shucking.

Since rock oysters are small (6-7 cm in length)

and difficult to shuck, most rock oysters sold in

markets are shucked and packed with some fresh

water and placed in plastic bags or boxes. Discarded

shells are placed on the floor, and sometimes

covered with a plastic sheet. Oysters are shucked

with a knife, and oyster flesh is scraped from

the shell into a container that contains fresh water4.

Oyster flesh may sit in this container for an hour

or more, depending on the amount of shells shucked.

The shucked oysters are then washed with fresh

water, drained in a colander and packed into plastic

bags with fresh water.

The whole shucking process, including

packaging, is often done without temperature

controls, therefore a number of pathogenic bacteria

on and in the oysters may increase due to the

use of contaminated equipment and contaminated

fresh water used during processing. Poor hygiene

in the work environment is also an important issue4.

Moreover, storage conditions for packed-shucked

oysters may also promote the proliferation of

pathogenic bacteria in the oysters. Hence, consuming

uncooked oysters may pose human health risks

including diarrhea and food poisoning.

The aims of this study were: (1) to compare

bacterial contamination in raw rock oysters, shucked

in an aseptic way, with those shucked in shucking

houses and those packed-shucked oysters sold

in retail shops in Chon Buri Province, Thailand;

(2) to determine the level of bacterial contamination

of equipment surfaces used in the shucking process;

and (3) to compare the bacterial contamination

in oysters after having been shucked and washed,

with those in fresh water both before and after

washing.

Materials and Methods

2.1 Experiment 1

Whole-shell rock oysters (shucked

aseptically in the laboratory) and oysters freshly-

shucked were purchased from ten shucking houses.

Packed-shucked oysters were purchased from twenty

retail shops in Chon Buri Province. Samples were

collected in triplicate from each location, giving

a total of 30 whole-shell rock oyster samples (about

four to six oysters in one sample), 30 freshly-

shucked oyster samples, and 60 packed-shucked
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oyster samples. The purchased oyster samples were

placed in a cooler box and transported to the

laboratory immediately. In the laboratory, the whole-

shell rock oysters were shucked aseptically after

cleaning the shells and then placed in sterile bags

containing sterile fresh water. Samples from these

three sources were refrigerated while waiting to

be analyzed.

2.2 Experiment 2

The surface-area sampling of shucking

equipment (shucking knives, gloves, containers, and

colanders) used a swab contact metho5-6. Sterile

cotton swabs were used in swabbing, and 0.1%

peptone water was used as the rinse solution.

Shucking equipment, except for containers, was

swabbed both before and during use. Containers

were swabbed only before use because food-contact

areas were full of water during use. Swab samples

were transported to the laboratory in a cooler box.

2.3 Experiment 3

Oysters processed for sale in containers

were sampled after the shucking and washing steps

and then collected in sterile plastic bags without

fresh water. Fresh water used to process the oysters

and was sampled both before and after the washing

(soaking step). Samples were collected in sterile

100 ml-wide-mouth bottles. One set of oyster and

fresh water samples was collected from each of

the ten shucking houses. One of the locations used

both tap water and well water. A second set of

water samples was collected accordingly. The

samples were placed in a cooler box and transported

to the laboratory immediately.

2.4 Analytical techniques

2.4.1 Aerobic mesophilic bacterial

(total bacterial) counts (cfu/g or ml) were enumerated

by the Aerobic Plate Count method7.

2.4.2 Fecal coliform counts (MPN/g)

were enumerated by the three-tube-series MPN

method8.

2.4.3 S. aureus counts (cfu/g) were

enumerated by the direct plate count method using

Baird-Parker-egg-yolk tellurite agar 9. The culture

with typical S. aureus was purified on new Baird-

Parker-egg-yolk tellurite agar, and then S. aureus

counts were identified with the API Staph test

strip (BioMeûrieux, Marcy lûEtoile, France).

2.4.4 Coliform and E. coli counts

(MPN/g or ml) in samples of oysters after shucking

and after washing, and surface swabs of shucking

equipment, were enumerated by the three-tube-

series MPN method, and E. coli  was confirmed

by the  IMViC test8. Coliform and E. coli counts

(MPN/100 ml) in samples of fresh water, prior

to washing and after soaking the oysters, were

enumerated by the five-one-one-tube-series MPN

method, and E. coli was confirmed by IMViC

test8,10.

2.5 Data analysis

To facilitate statistical analyses of

quantitative data obtained by direct plating, and

by the three-tube-series MPN method, half the

lowest detection limit for S. aureus (50 cfu/g)

and for the MPN value (1.5 MPN/g or ml or

15 MPN/piece) were substituted when levels were

below the limit of detection (< 100 cfu/g for S.

aureus, and < 3 MPN/g or ml for coliforms, fecal

coliforms, and E. coli)11. When the value of the
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lowest detection limit of the five-one-one-tube-

series MPN method was zero, this data (with some

zero values) was transformed to log(x+1) for analysis

of variance. Analysis of variance was performed

after logarithmic (log
10
) transformation of bacterial

counts (data dispersed to approach the normal

distribution). Box and whisker plots were made

using the log
10
›transformed values.

Results

3.1 Experiment 1

Samples of aseptically-shucked oysters,

freshly-shucked oysters, and packed-shucked oysters

were contaminated with the mean ± SD of log

total bacteria counts (TBC
s
) at 3.38 ± 0.52, 7.11 ±

1.55, 6.67 ± 1.52 cfu/g, with the mean ± SD of

log S. aureus counts at 1.73 ± 0.14, 2.34 ± 1.07,

2.40 ± 1.00 cfu/g, and with the mean ± SD of

log fecal coliform counts at 0.33 ± 0.27, 2.16

± 1.31, 3.72 ± 1.81 MPN/g, respectively. Log

counts of total bacteria, S. aureus, and fecal

coliforms of aseptically shucked rock oysters were

significantly lower than of freshly-shucked oysters

(p < 0.01, = 0.01, < 0.01, respectively) and of

packed-shucked oysters (p < 0.01, < 0.01, < 0.01,

respectively) (Figure 1).

Log counts of total bacteria and S. aureus

in freshly-shucked oysters and packed-shucked

oysters were not significantly different, while log

fecal coliform counts in packed-shucked oysters

were significantly greater than in freshly-shucked

oysters (p < 0.01). Total bacteria were found in

100% of the samples, from all three sources of

shucked oysters. However, none of the aseptically

shucked oyster samples had TBCs higher than the

microbiological quality criterion (< 1 × 106 cfu/

g)12, whereas 80% and 70% of the freshly-shucked

rock oyster and packed-shucked oyster samples

had TBCs higher than the criterion, respectively

(Tables 1 and 2). The occurrences of fecal coliforms

were found to increase from 26.7% in the aseptically

shucked oysters to 93.3% in the freshly-shucked

rock oysters and 100% in packed-shucked oysters.

However, all of the aseptically shucked oyster

samples with positive fecal coliform counts had

levels below the microbiological quality criterion

(< 20 MPN/g)12, whereas 70% and 86.7% of the

samples of freshly-shucked rock oysters and packed-

shucked oysters had levels above the criterion,

respectively. The occurrences of S. aureus counts

were found to increase from 3.3% in aseptically

shucked oyster samples to 33.3% in freshly-shucked

rock oyster samples and 51.7% in packed-shucked

oysters (Table 1). The criterion for S. aureus (<

100 cfu/g)12 was exceeded in 3.3% of aseptically

shucked oysters, 30% of freshly-shucked oysters,

and 50% of packed-shucked oysters.
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Figure 1 Box plots of log counts of total bacteria, fecal coliforms and S. aureus in samples

of whole-shell rock oysters shucked aseptically in the laboratory, freshly-shucked

rock oysters from the shucking houses and packed-shucked oysters

fi represents median value

ë represents outlier value (value between 1.5 and 3 IQR)

* represents extreme value (value more than 3 IQR)
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Table 1 Percent of occurrences (number of samples found/total number of samples) of total

bacteria, fecal coliforms and S. aureus in whole-shell rock oysters shucked aseptically

in the laboratory, freshly-shucked rock oysters from shucking houses, and packed-

shucked oysters.

Contaminants
Aseptic-shucked Freshly-shucked Packed-shucked

oysters   oysters oysters

Total bacteria 100 (30/30) 100 (30/30) 100 (60/60)

Fecal coliforms 26.7 (8/30) 93.3 (28/30) 100 (60/60)

S. aureus 3.3 (1/30) 33.3 (10/30) 51.7 (31/60)

Table 2 Percent of samples with levels of total bacteria, fecal coliforms and S. aureus higher

than the microbiological quality criteria (number of samples not complying with the

criterion/total samples) in whole-shell rock oysters shucked aseptically in the

laboratory, freshly-shucked rock oysters from shucking houses and packed-shucked

oysters.

Contaminants
Aseptic-shucked Freshly-shucked Packed-shucked

oysters   oysters oysters

Total bacteria 0 (0/30) 80 (24/30) 70 (42/60)

Fecal coliforms 0 (0/30) 70 (21/30) 86.7 (52/60)

S. aureus 3.3 (1/30) 30 (9/30) 50 (30/60)

* Microbiological criteria in shucked oysters: TBC < 1 × 106 cfu/g, fecal coliforms < 20 MPN/g, S. aureus < 100

cfu/g, (the Notification of the Department of Medical Sciences, Ministry of Public Health, Thailand, B.E. 2536)

3.2 Experiment 2

The aim of this experiment was to determine

and to compare the levels of bacterial contamination

on the surfaces of shucking equipment before and

during use. There were four main types of equipment

used during the shucking process: a shucking knife,

a glove, a container, and a colander.
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Figure 2 Box plots of log counts of total bacteria (a), coliforms (b), E. coli (c) in   samples

of colanders, containers, gloves, and knive

fi represents median value

ë represents outlier value (value between 1.5 and 3 IQR)

* represents extreme value (value more than 3 IQR)
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Samples from colanders, gloves, and

shucking knives were contaminated with the

mean ± SD of log TBCs (before and during use)

at 7.42 ± 1.49 and 8.58 ± 1.58, 4.63 ± 1.49 and

5.74 ± 1.46, 4.20 ± 0.90 and 4.40 ± 1.31 cfu/

piece; with the mean ± SD of log coliform counts

(before and during use) at 3.68 ± 1.13 and 3.89 ±

1.35, 2.37 ± 1.05 and 2.85 ± 1.56, 1.71 ± 0.96

and 1.42 ± 0.48 MPN/piece; and with the mean ±

SD of log E. coli counts (before and during use)

at 1.18 ± 0.00 and 1.18 ± 0.00, 1.11 ± 0.22

and 1.11 ± 0.29, 1.21 ± 0.10 and 1.18 ± 0.00

MPN/piece, respectively. Samples from containers

before use were contaminated with the mean ±

SD of log TBCs at 6.45 ± 2.07 cfu/piece, of

log coliform counts at 2.09 ± 1.06 MPN/piece,

and of log.

E. coli counts at 1.18 ± 0.00 MPN/piece,

respectively. TBCs were found on the surfaces

of all shucking equipment, both before and during

use (Table 3). All swab samples (100%) of before-

and during-use colanders, during-use gloves, and

before-use containers had TBCs higher than the

criterion (< 1 × 103 cfu/piece)12. Similarly, 90%

of samples from before- and during-use shucking

knives, and before-use gloves had TBCs higher

than the criterion (Table 3). Log TBCs were highest

on surfaces of colanders, followed by containers,

gloves, and knives (Figure 2a). Log TBCs of

shucking equipment during use was significantly

greater than before use (p = 0.04). Log TBCs

of colanders were significantly greater than that

of gloves (p < 0.01) and knives (p < 0.01); also,

log TBCs of containers were significantly greater

than of knives (p = 0.01). However, log TBCs

between colanders and containers, containers and

gloves, gloves and knives, were not significantly

different.

The occurrences of coliforms on the surfaces

of shucking equipment (before and during use)

were 70-100%, and 60-100%, respectively (Table

3). Log coliform counts were highest on samples

from colanders, followed by gloves, containers,

and shucking knives (Figure 2b). Log coliform

counts from shucking equipment before and during

use were not significantly different. However, log

coliform counts from colanders were significantly

greater than from gloves (p = 0.02), containers

(p < 0.01), and knives (p < 0.01); also, coliform

counts from gloves were significantly greater than

from knives (p = 0.04). However, coliform counts

between gloves and containers, and between

containers and knives; were not significantly

different. E. coli counts were found only on the

surfaces of before-use shucking knives, and before-

and during-use gloves, with occurrences of 10%,

10%, and 40%, respectively (Table 3).
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Total bacteria 100 (10/10) 100 (10/10) 100 (10/10) 100 (10/10) 100 (10/10) 100 (10/10) 100 (10/10)

100 (10/10)a 100 (10/10)a 100 (10/10)a 90 (9/10)a 100 (10/10)a 90 (9/10)a 90 (9/10)a

Coliforms 100 (10/10) 100 (10/10) 80 (8/10) 70 (7/10) 100 (10/10) 70 (7/10) 60 (6/10)

E. coli 0 (0/10) 0 (0/10) 0 (0/10) 10 (1/10) 40 (4/10) 10 (1/10) 0 (0/10)

a Percentage of samples with levels of total bacteria higher than the microbiological quality criteria (number of samples

not complying with the criterion/total number of samples).

The criterion of total bacteria / piece of food contact equipment, utensils, and hands of food handlers < 1 × 103 cfu /

piece (the Notification of the Department of Medical Sciences, Ministry of Public Health, Thailand, B.E. 2536)

Table 3 Percentage of occurrences (number of samples found/total number of samples) of

total bacteria, coliforms, and E. coli in samples of colanders, containers, gloves, and

shucking knives before and during use.

Contaminants
Colanders Gloves Colanders

before during

Containers

before before during before during

3.3 Experiment 3

The aim of this experiment was to study

the trend of cross-contamination that may result

from fresh water being used for soaking and washing

shucked oysters at the shucking houses. Based

on interviews with rock oyster shuckers, eight

shucking houses used tap water for processing

oysters, one used only well water from a private

well, and another used both tap water and well

water. Samples of shucked oysters before and after

washing, and fresh water before and after washing,

were contaminated with the mean ± SD of log

TBCs at 5.41 ± 1.28 and 6.01 ± 1.77 cfu/g, 5.08

± 1.34 and 6.84 ± 2.30 cfu/ml; of log coliform

counts at 2.79 ± 1.15 and 3.14 ± 1.32 MPN/

g, 3.85 ±1.09 and 4.74 ± 1.03 MPN/100 ml;

of log E. coli counts at 0.18 ± 0.00 and 0.18

± 0.00 MPN/g, 0.21 ± 0.71 and 0.09 ± 0.20

MPN/100 ml, respectively. Occurrences of total

bacteria and coliforms were 100% for all of fresh

water samples and all of shucked oyster samples,

both before and after washing. Fresh water samples

exceeded the standards for total bacteria (≤ 500

colonies/ml) and coliforms (< 2.2 MPN/100 ml)13

in all samples, both before and after washing,

while 40% of unwashed and 50% of washed shucked

oyster samples exceeded the standard for total

bacteria (<1 × 106 cfu/g)12. Occurrences of E. coli

in before- and after-use water samples were 9.09%

and 18.18%, respectively; the samples that tested

positive for E. coli thus exceeded the criterion

(E. coli not found)13. E. coli was not found in

any of the samples of oysters, either before or

after washing.

Discussion

TBC (mean ± SD) of aseptically- shucked

rock oyster samples in this present study (3.38 ×

0.52 log cfu/g) was lower than in the previous

study by Gannarong and Sopakul
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(7.1 × 105 ± 1.7 × 105, 4.0 ± 105 ± 1.3 × 105,

and 1.3 × 105 ± 4.6 × 104 cfu/g of aseptically-

shucked oyster samples fi  C. belcheri, C. lugubris,

and S. commercialis, respectively)14. On the other

hand, the range of TBCs in freshly-shucked oyster

samples in this study (3.81-9.46 log cfu/g) was

higher than in handled samples (the bivalve Pinctada

imbricata shucked by the salesman) (30-2.8 × 105

cfu/g) studied by De Bastardo and Aristizabal15.

In Trinidad and Tobago, Laloo, et al. found that

the mean TBC (± SD) of raw oysters from vendors

ranged from 1.0 × 107 ± 4.3 × 107 to 1.4 ×

108 ± 6.4 × 108 cfu/g16 whereas in this study TBCs

in packed-shucked oyster samples were in the range

of 4.15-10.05 (mean ± SD = 6.67 ± 1.52) log

cfu/g. Similar TBCs, the range of  S. aureus counts

in the freshly-shucked oyster samples at shucking

houses of this present study (1.70 - 4.70 log cfu/g)

was higher than in raw oyster samples shucked

by the salesman (2.3 × 10 - 4.6 × 102 MPN/g)15.

The previous study by Utrarachkij and colleagues

found that the range of fecal coliform counts in

aseptically- shucked raw oysters (0-540 MPN/g)17

was higher than in this present study (0.18-0.95 log

MPN/g). While the range of fecal coliform counts

in oysters shucked by the salesman (4-4.6 × 102

MPN/g)15 was less than in freshly-shucked oysters

from the oyster shucking houses in this study (0.18-

4.36 log MPN/g).

Log counts of total bacteria, fecal coliforms

and S. aureus of aseptically shucked rock oysters

were distinctly lower than of freshly-shucked rock

oysters and packed-shucked oysters (Figure 1). This

study indicates that the cleanliness of equipment

and sanitary handling practices in the aseptic oyster-

shucking process will help protect shucked oysters

against bacterial contamination. Furthermore, these

study results were consistent with the previous

report by De Bastardo and Aristizabal15 that

unhandled oyster samples (samples shucked

aseptically in the laboratory) had counts of total

bacteria, fecal coliforms and S. aureus lower than

handled oyster samples (oysters shucked by the

salesman). This study suggests that cross-conta-

mination of total bacteria, fecal coliforms and

S. aureus of freshly-shucked oysters may be caused

by contaminated equipment, before and during use

(Table 3), and fresh water, before and after the

washing step (experiment 3). Occurrences (%) of

fecal coliforms and S. aureus in packed-shucked

oysters were higher than in freshly-shucked oysters,

and more of the packed shucked oysters exceeded

the criteria for fecal coliforms and S. aureus. Higher

counts in packed-shucked oyster samples may come

from many sources of cross-contamination and

improper temperature control of the product. First,

packed-shucked oysters at retail shops may have

been transferred to smaller containers for sale, and

later pooled into larger containers and kept on

ice overnight. As a result, there were opportunities

for cross-contamination from food handlers, surfaces

of equipment, and water replaced in the packages

of oysters. An estimated 30-50% of the population

are nasal and throat carriers of

S. aureus, and 15% are skin carriers. Skin

lesions, e.g. boils and infection of cuts and burns

are often caused by the organisms. Even small

amounts of pus associated with these conditions

can contain many millions of S. aureus cells18.

Second, shucking of whole-shell rock oysters at
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all ten shucking houses in this study was conducted

at ambient temperature, and rock oysters were

shucked into containers with fresh water. However,

food safety guidelines for processing oysters state

that ice should added to the water, that the containers

be made of stainless steel, and that the shucked

product be kept at a maximum temperature of

4.4°C19. Furthermore, most of the packs of shucked

oysters on sale were kept at ambient temperature

for a longer time than freshly-shucked oysters,

allowing for more bacterial growth. The range from

5 to 63°C (41 to 145°F) is called the Danger

Zone because the hazard of bacterial growth is

great within this range20.

Aerobic Plate Count (total bacteria) can

be used to evaluate sanitary conditions of equipment

and utensils. This can be done during processing

to monitor buildup and after sanitation to gauge

its effectiveness21. The high counts of total bacteria

on shucking equipment may result from many

possible causes. First, water used for cleaning the

shucking equipment was likely contaminated, even

before use, as was the case with water used for

cleaning the oysters (experiment 3). Second,

improper handling of oysters was observed at

shucking houses. None of the ten shucking houses

cleaned the whole-shell rock oysters before shucking,

exposing the surfaces of equipment to soil or other

material that  had adhered to the oyster shells.

Also, most of shucking houses did the shucking

on floors, where soil, dust, or standing water could

be spattered into containers with the shucked oysters.

A great diversity of microorganisms inhabit soil,

including pathogenic microorganisms22. Third,

observations were made that during pauses in

shucking, equipment was often laid on unclean

surfaces such as on piles of rock oysters or unclean

table tops. Finally, observations were made that

shucking equipment and water used for soaking

oysters were rarely replaced during use, allowing

for the accumulation of dirt and bacterial pathogens,

and allowing for further cross-contamination. Most

shucking equipment (60-100%) was contaminated

with coliforms, and some was contaminated with

E. coli. Coliforms can be present in feces of humans

and warm-blooded animals and birds. Some can

be present in soil, water, and plants. E. coli is

present in the lower intestinal tract of humans

and warm-blooded animals and birds. Its presence

is considered an indication of direct or indirect

fecal contamination23. Coliforms and E. coli found

on the surfaces of shucking equipment in this study

indicates unsanitary conditions (improper cleaning,

storage, and handling of equipment). Shuckers may

not properly wash their hands after using the toilet;

thus, they could be a source of bacterial

contamination and facilatators of E. coli cross-

contamination of shucking knives and gloves.

All samples of shucked oysters, before and

after washing, were contaminated with total bacteria

at levels higher than the criterion; also, all samples

of rinse water, before and after use, were

contaminated with total bacteria and coliforms at

levels higher than the standards. Certainly, samples

of water taken before use in washing should be

clean and should meet the microbiological criteria.

Bacterial contamination in these samples may come

from many causes. First; fresh water tanks of some

shucking houses were not covered with lids, or

had lids with holes or cracks. Second, utensils
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(possibly unclean) were sometimes used to dip

into the fresh water tanks. Third, fresh water tanks

may not have been cleaned often. Not surprisingly,

water that had been used for soaking oysters had

counts of total bacteria and coliforms higher than

water before use. Soil (and microorganisms)

accumulates while shucking and soaking rock

oysters, and the water may be rarely replaced.

The washed oyster samples should have had

bacteria counts less than the unwashed oyster

samples, but in fact the opposite was true. This

was probably due to cross-contamination from

unclean water (results in experiment 3). The

occurrences of E. coli counts, which were found

in some of the water samples (both before and

after use), may have resulted from cross-conta-

mination by shucking knives or gloves (Table 3),

or from contaminated well water. Based on

interviews with rock oyster shuckers, some shucking

houses used water from wells which may be unclean

and contaminated by sewage.

The results of this study indicated contami-

nation with high counts of indicator bacteria (total

bacteria, coliforms, E. coli) on the surfaces of

shucking equipment, in water used in shucking

processes, and in oyster flesh processed for sale.

Total bacteria, S. aureus, and fecal coliforms were

also found in freshly-shucked rock oysters, and

packed-shucked oysters. The study identified

possible sources of contamination, including

improper cleaning, storage and handling of shucking

equipment, inadequately-cleaned water tank or

unsanitary condition of water tank, unsanitary

handling of rock oysters during shucking and

improper temperature control during processing,

sale and storage. These problem areas should be

addressed in any effort to improve the safety of

rock oysters produced for consumption.
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ÀÕ¬π“ß√¡Õ“®ªπ‡ªóôÕπ¥â«¬·∫§∑’‡√’¬®“°°“√·°–·≈–¢“¬∑’Ë‰¡à∂Ÿ° ÿ¢≈—°…≥– ¥—ßπ—Èπ«—μ∂ÿª√– ß§å

¢Õß°“√»÷°…“π’È‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°“√ªπ‡ªóôÕπ·∫§∑’‡√’¬„πμ—«Õ¬à“ßÀÕ¬π“ß√¡®“°°“√·°–·∫∫ª≈Õ¥‡™◊ÈÕ √â“π§â“
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