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6 nTam?a ^fiptoft^ftiwmuflH'uriimms^aifiivvRTUiJj^trTKi^Ha'PisnsLl^EJ mswimwu

ns3ra?Qt)S?TUQWW8!0aUTlf£I^VtJJfl (Total viable bacterial counts)

1.20xl04 fl-3 4.0xl05 Colony forming unit (cfu) fl'eflfjJ im^mJYl i f J f imJ Enterobacleri-

aceae, Coliforms, Faecal coliforms, Escherichia coli, Salmonella, Vibrio parahaemolyticus U?\Z

Staphylococcus aureus. V)D Clostridium perfringen JJfH Most probable number (MPN) PlOflfll

isvm-a 9 0-3 240 ^THfuflTUQWinaeun-jlunsilviij'ii fifmsmru 19.08 nJewufl in 25.08

f<i^il?inai 4 n imnsa Swaia i lmf 9<oSuYi1aii'<i'HJjpi?)fifi<i 2 log cycles ue\z r n n

Halophilic bactecia BflfU 2-4 log cycles Upi1jJ?nun?tiaPl^U'3U'U0-3 C/. perfringen 9-3 f ^

6 nTmmo ffnininnfi^TUQU'UQ-a Ci. perfringen

ABSTRACT

Seven brands of shrimp paste (Kapi) sold in supermarkets were investigated for

microbiological quality and quantity of salt. The effect of gamma radiation at dose 1 to 6 kGy

on microbiological quality and on sensory quality of shrimp paste were also evaluated. Total

viable bacterial counts of surveyed samples ranged from 1.20x10^ to 4.00x10^ colony forming

unit (cfu) per gram and no detectable number of Enterobacteriaceac, coliforms, Faecal coli-

forms, Escherichia coli, Salmonella, Vibrio parahaemolylicus and Staphylococcus aureus was

found. The most probable number (MPN) per gram of Clostridium perfringen is ranged from 9

to 240. Percentage of salt in surveyed shrimp pastes was rather high (ranged from 19.08 to

25.08). Radiation with 4 kGy resulted in 2 log cycles reduction of total viable bacterial counts

and 2-4 log cycles reduction of halophilic bacteria, but no decrease in the most probable number

per gram of Ci. perfringen. A dose of 6 kGy gamma radiation was adequate for decreasing the

MPN per gram of Ci. perfringen. No significant change in sensory scores for odour and flavor

was observed in irradiated shrimp paste. Only in irradiated at dose of 6 kGy was the significant

change in colour observed.
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Table 3.1 A survey of microbiological quality and percentage of salt of various brands of shrimp paste.

Microorganisms and

percentage of salt

Puntay Kapi Mae Yord Kapi Kapi

Nora Singha Klong Darn Pranom Samut Songkram Hoy Lord

TaxChu Rhur Bai

Total viable bacterial counts
1

Enterobacteriaceae
i

Coliforms
i

Faecal coliforms

E. coli

Yeasts and Molds

Salmonella
2

V. parahaemolyticus

Staph. aureus
I

Cl. perfringen

1.30x10

<0.3

<0.3

<0.3

<0.3

<10

*
Absent

Absent

Absent

9

1.65x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

43

3.85x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

43

4.60x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

150

1.20x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

43

4.00x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

240

3.00x10

<0.3

<0.3

<0.3

<0.3

<10

Absent

Absent

Absent

23

NaCl 25.08 23.58 19.08 20.43 21.05 22.55 20.09

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 3.2 Microbiological examination and percentage-of salt of non-irradiated and irradiated

"Mae Pranom" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1

Total viable bacterial counts

Halophilic bacteria

Enterobacteriaceae'

Col i form ŝ

Faecal conforms*

E. coli1

Yeasts and Molds

Salmonella2

V. parahaemolyticus^

Staph. aureus2

Cl. perfringcn *

2.87xlO5 4.85xlO4 8.30xl03 4.25xlO3 4.25xlO3

1.22xlO6 2.42x105 2.91 xlO3 5.6Oxl.O2 4.45x102

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

28

Absent

Absent

Absent

93

Absent

Absent

Absent

93

Absent

Absent

Absent

240

Absent

Absent

Absent

93

% NaCl 26.2 26.2 26.5 26.8 26.9

1 = MPN-determi nation

2 = Absent/Present lest of 25g sample
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Table 8.3 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Hoy Lord" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1

Total viable bacterial counts

Halophilic bacleria

Enterobacteriaceac *

Coliforms'

Faecal coliforms'

E. coli1

Yeasts and Molds

Salmonella2

V. parahaemolyticus^

Staph. aureus^

Cl. perfringen'

2.70x104 6.50x103 4.05x103 9.35x102 7.15xlO2

1.88xlO5 7.70x104 3.42x102 6.50x102 1.90xl02

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

1,100

Absent

Absent

Absent

93 '

Absent

Absent

Absent

240

Absent

Absent

Absent

1,100

Absent

Absent

Absent

43

% NaCl 19.2 20.1 20.1 18.6 19.2

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 3.4 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Sri Tong" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1 2

Total viable bacterial counts

Halophilic bacteria

Enterobacteriaceae'

Coliformsl

Faecal coliforms^

E. coli]

Yeasts and Molds

Salmonella^

V. parahaemolylicus^

Staph. aureus^

Cl. pcrfringen *

1.90xl05 4.90x104 4.40x103 4.75x103 3.40x103

3.90xl05 4.75104 4.77xl03 2.89xl03 1.70xl03

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

23

Absent

Absent

Absent

23 '

Absent

Absent

Absent

23

Absent

Absent

Absent

21

Absent

Absent

Absent

23

% NaCl 16.6 16.5 16.1 17.2 16.3

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 3.5 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Yord Kapi Rayong" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1

Total viable bacterial counts

Halophilic bacteria

En terobacteriaceae ̂

Coliforms 1

Faecal coliforms'

E. coli]

Yeasts and Molds

Salmonella2

V. parahaemolyticus^

Staph. aureus2

Cl. perfringcn *

2.60x104 1.36xlO4 4.90x103 3.65x103 3.10xl03

4.15xlO4 1.18xlO4 1.75xlO3 5.35xl02 3.20xl02

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

460

Absent

Absent

Absent

290 '

Absent

Absent

Absent

240

Absent

Absent

Absent

460

Absent

Absent

Absent

210

% NaCl 24.5 25.2 23.6 23.9 23.9

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 3.6 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Puntay Nora Singha" shrimp;paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0

Total viable bacterial counts

Halophilic bacteria

Enterobactcriaceac*

Conforms*

Faecal coliforms'

E. coli^

Yeasts and Molds

Salmonella2

V. parahacmolylicuP-

Staph. aureus2

Cl. pcrfringcn'

2.00x104 2.24x104 4.90x102 4.10xl02 9.00x102

7.85x104 4.15xlO2 3.50x102 1.85xlO2 2.10xl02

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

210

Absent

Absent

Absent

43 "

Absent

Absent

Absent

93

Absent

Absent

Absent

150

Absent

Absent

Absent

150

% NaCl 23.7 22.8 24.7 23.2 23.5

1 = MPN-determination

2 = Absent/Present lest of 25g sample
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Table 3.7 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Tar Chu" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 4

Total viable bacterial counts

Halophilic bacteria

Enlcrobacteriaceae 1

Coliforms^

Faecal coliforms'

E. coli1

Yeasts and Molds

Salmonella2

V. parahaemoiyticus2

Staph. aureus2

CI. perfringen 1

8.50xl03 2.80xl02 1.50xl02 1.65xlO2 5.50x10

8.00xl03 1.45xlO2 2.00xl02 2.00x10 3.00x10

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

240

Absent

Absent

Absent

23

Absent

Absent

Absent

43

Absent

Absent

Absent

93

Absent

Absent

Absent

9

% NaCl 20.4 21.0 20.6 20.4 20.2

1 = MPN-delcrmination

2 = Absent/Present lest of 25g sample
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Table 3.8 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Sala Mae Bun" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0

Total viable bacterial counts

Halophilic bacteria

Enterobactcriaceae^

Coliformsl

Faecal conforms*

E. coli1

Yeasts and Molds

Salmonella2

V. parahaemolyticus^

Staph. aureus2

Cl. pcrfringerjl

1.55xlO5 3.20x102 2.40x102 4.00x10 2.50x10

3.60x105 2.50x10 8.00x10 <10 <10

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

<0.3 <0.3 <0.3 <0.3 <0.3

Absent

Absent

Absent

460

Absent

Absent

Absent

460 .

Absent

Absent

Absent

93

Absent

Absent

Absent

240

Absent

Absent

Absent

3

% NaCl 22.8 25.2 26.0 21.8 22.8

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 3.9 Mean* and analysis of variance of flavor panel scores of non-irradiated and

irradiated shrimp paste.

Sensory factors Radiation dose (kGy) F-value

0 3 4 i 5 6

Colour 7.5a 7.6a 7.5a 7.0ab 6.6b 3.76853

Odour 6.5 7.2 7.0 6.9 7.2 1.07182

Flavor 7.0 6.6 7.0 7.3 7.3 1.83552

* n = 10 judgements

2 non-significant difference p > 0.05

3 significant difference p < 0.05

Mean scores with the same exponent letter did not differ significantly
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