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Independent variables

Sushi shop locations
- Shops from indoor area
- Shops from outdoor area

Displaying durations of sushi
- 0hour
- 1 hour

- 2hours
- 4 hours

- 6 hours

J

Dependent variables

Bacterial indicators
- Amount of total coliform bacteria
- Amount of fecal coliform bacteria

Figure 1 Conceptual Framework of the Research.
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Table 1 Some Characteristics of the Sushi Samples and the Environmental Conditions at

Each Sushi Shop.

Ambient temperature

Relative humidity

Core temperature of pH value of sushi

Sushi shops (°C) (%) sushi (°C)
Min-Max Average Min-Max Average Min-Max Average Min-Max Average

A 26.0-290 274+094 600-700 650+331 220-260 241+143 471-505 4.88+0.09
lr;dr::r 240-260 249+065 620-680 644+173 210-230 222+077 4.33-4.61 448+0.10
o] 220-245 231:084 500-60.0 558+324 19.0-220 208+077 458-485 4.70+0.07
D 27.0-345 308+255 520-80.0 646+1.10 240-290 268+155 466-505 4.84+0.15
O::(:Zor 26.0-295 279+119 66.0-840 746+7.74 210-260 238+132 452-504 4.82+0.13
F 31.0-320 315+046 500-600 528+3.07 24.0-270 26.1+089 460-506 4.82+0.11
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Table 2 Result of Physical Food Sanitation Survey Comparing Between the Shops Indoor

and Outdoor Areas.

Shops from indoor area Shops from outdoor area

Food sanitation criteria’
A B (o] D E F

1. Food handlers must wear suitable protective 1 0 0 0 0 0
clothing including short or long sleeves clothes,

apron and hair covering such as hat or net.

2. Food handlers must not eat foods, drink 1 1 1 0 1 1

water, or chew gum in working area.

3. Sushi selling area/table must be tidy, produced 1 1 1 1 0 1
from proper material, and designed for easy
cleaning. The sushi must be placed and sold

at least a height of 60 cm from the ground.

4. Sushi must be covered, or has protective 1 1 1 0 0 0

measure from pet and pest.

5. Chopping boards and knives must be in good 0 0 1 1 0 0
condition, they must be used separately for
250

cooked meat , raw meat and vegetable or fruit.

6. Tongs, plastic glove, or any other utensils 1 1 1 1 1 1

must be used for picking up sushi.

7. Utensils must be cleaned by detergent and 1 0 0 0 0 0
rinsed twice by clean tap water. Sinks and
washing facilities must be set up at least a

height of 60 cm. above the floor

8. Food residues and garbage must be collected 1 1 1 1 1 1

and disposed with sanitary manner.

Total score (%) 87.5% 62.5% 75.0% 50.0% 37.5% 50.0%

Modified from the Food Sanitation Inspection Form for Foodservices, Bureau of Food and

Water Sanitation, Department of Health, Ministry of Public Health®

*k

1 = Pass criteria, 0 = Fail criteria
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Table 3 Number of Total Coliform Bacteria in Sushi at the Shops Bothindoor and Outdoor

Areas at Different Displaying Durations.

Number of total coliform bacteria in sushi at each displaying duration (MPN/g)

Sushi shops
0 hour 1 hour 2 hours 4 hours 6 hours
N A 36 - 15 74 - 21 92 - 93 21 - 150 23 - 150
-é g B 36 - 92 36 - 43 36 - 43 36 - 43 36 - 93
B C <3 <3 - 36 3.6 3.6 36 - 92
5 D 9.2 - 150 9.2 - 460 21 - 1,100 43 - 1,100 93 - >1,100
é g E 93 - 240 93 - 460 93 - 1,100 93 - >1,100 1,100 - >1,100
© F 93 - 460 240 - 460 240 - 1,100 460 - 1,100 1,100 - >1,100

Table 4 Number of Fecal Coliform Bacteria in Sushi at the Shops Bothindoor and Outdoor

Areas at Different Displaying Durations

Number of fecal coliform bacteria in sushi at each displaying duration (MPN/g)

Sushi shops
0 hour 1 hour 2 hours 4 hours 6 hours
N A <3 - 36 <3 - 36 <3 - 36 36 - 23 36 - 23
-é g B <3 <3 <3 - 36 <3 - 36 <3 - 23
- c <3 <3 <3 <3 - 36 <3 - 36
5 D 36 - 93 74 - 150 9.2 - 210 15 - 460 21 - 460
é g E 23 - 240 93 - 460 93 - 460 240 - 1,100 1,100 - >1,100
© F 15 - 240 43 - 460 150 - 460 460 - 1,100 1,100 - >1,100
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Related Factors and Contamination of Bacterial Indicators in Sushi

from Shop Indoor and Outdoor Areas

ABSTRACT

This survey research aimed to study
contamination of bacterial indicators in imita-
tion crab salad sushi and some related
factors. The sushi samples were collected
from 3 sushi shops located inside and outside
department stores in Bangkok from October
to December 2012. The sushi samples were
collected after being cooked 0, 1, 2, 4, and
6 hours with a total number of 120 samples.
Data of the related factors on bacterial
multiplication were collected, including ambient
temperature, relative humidity, core temperature
and pH value of sushi. The food sanitation
condition of sushi shops were observed using
an inspection form. The sushi samples were
analyzed for the amount of total coliform and
fecal coliform bacteria. The survey results

showed that the range of ambient tempera-
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tures and relative humidity of the sushi shops
both inside and outside department stores
were appropriate for bacterial multiplication.
The sushi shops inside department stores
had practices following food sanitation better
than the shops outside. Results of the total
coliform and fecal coliform bacteria analysis
showed higher amount of both bacterial
contamination in sushi from the shops outside
compared with the shops inside. This amount
of contamination was found increase with
longer display duration. Results from this study
can be used to develop a guidelines of good
practices for sushi shops and suggestions

for consumers to select safe sushi.

Keywords: sushi, contamination, coliform
bacteria, fecal coliform bacteria,

food sanitation inspection
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