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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 4.00x105 colony forming
unit (cfu) per gram and no detectable number of Enterobacteriaceac, coliforms, Faccal coli-
forms, Escherichia co}i, Salmonella, Vibrio parahacmolyticus and Staphylococcus aurcus 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 decreasc in the most probable number
per gram of Cl. perfringen. A dosc of 6 kGy gamma radiation was adequate for decreasing the
MPN per gram of Cl. 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.

Kapi

Microorganisms and Puntay Kapi Mae Yord Kapi Tar Chu Rhur Bai~
percentage of salt Nora Singha  Klong Darn Pranom ~ Samut Songkram Hoy Lord

Total viable bacterial counts  1.30x10° 165100 3.85x10°  460x10°  120x10°  400x10  3.00x10°
Ent@robactcn'aceae1 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Coliforms[ <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3
Faccal coliforms. <03 <03 <03 <03 <03 <03 <03
E. coli <03 <03 <03 <03 <03 <0.3 <03
Yeasts and Molds <10 <10 <10 <10 <10 <10 <10
Salmonella2 Absent ’ "Absent Absent Absent Absent Absent Absent
V. parahm‘:mo]yticus2 Absent Absent Absent Absent Absent Absent Absent
Staph. aumus2 Absent Absent Absent Absent Absent Absent Absent
CL perfringen’ 9 4 43 150 43 240 23

% NaCl 25.08 23.58 19.08 ‘20.43 21.05 22.55 20.09

MPN-determination

,_4
It

)
it

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

Radiation dose (kGy)

% NaCl

0 1 2 3 4

Total viable bacterial counts

Halophilic bacteria

2.87x105 4.85x10% 8.30x103 4.25x103 4.25x103

1.22x106  2.42x105 2.91x103 5.60x102 4.45x102

Enterobacteriaceac! <0.3 <0.3 <0.3 <0.3 <0.3
Coliforms! <0.3 <0.3 <0.3 <03 <0.3
Faccal coliforms! <0.3 <0.3 <0.3 <0.3 <0.3
E. colil <0.3 <0.3 <0.3 <0.3 <0.3
Yeasts and Molds <10 <10 <10 <10 <10
Salmonella? Absent Absent Absent Absent Absent
V. parahaemo]yticu52 Absent Absent Absent Absent Absent
Staph. aureus? Absent Absent Absent Absent Absent
Cl. perfringen! 28 93 - 93 240 93

% NaCl

26.2 26.2 26.5 26.8 26.9

1 = MPN-determination

2 = Absenl(/Present test of 25g sample
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Table 8.8 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Hoy Lord" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

2 3 4

Total viable bacterial counts

Halophilic bacteria

2.70x10% 6.50x103 4.05x103 9.35x102 7.15x102

1.88x105 7.70x10% 3.42x102 6.50x102 1.90x102

Enterobacteriaccac <0.3 <03 <0.3 <0.3 <0.3
Coliforms! <03 <0.3 <0.3 <0.3 <0.3
Faecal coliforms! <0.3- <0.3 <0.3 <0.3 <0.3
E. colil <0.3 <0.3 <0.3 <0.3 <0.3
Yeasts and Molds <10 <10 <10 <10 <10
Salmonella? Absent Absent Absent  Absent Absent
V. parahacmo]yticus2 Absent Absent Absent Absent Absent
Staph. aurcus? Absent Absent Abscnt Absent Absent
Cl. perfn’ngcn1 1,100 93 240 1,100 43

% NaCl 19.2 20.1 20.1 18.6 19.2

1 = MPN-determination

2 = Absent/Present test of 25g sample



- 13 -

Table 8.4 Microbiological examination and percentage of salt of non-irradiated and irradiated

"Sri Tong" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1 2 3 4

Total viable bacterial counts
Halophilic bacteria
Enterobacteriaceac
Coliforms!

Faccal coliforms!

E. colil

Yeasts and Molds

Salmonella2

V. parahaemol ylicus2

Staph. aureus?

Cl. perfrin gen1

1.90x10° 4.90x104 4.40x103 4.75x103 3.40x103

3.90x105 475104  4.77x103 2.89x103 1.70x103

<0.3 <0.3 <0.3 <0.3 <0.3
<0.3 <0.3 <0.3 - <0.3 <O.3
<0.3- <0.3 <0.3 <03 <0.3
<0.3 <0.3 <0.3 <0.3 <0.3
<10 <10 <10 <10 <10

Absent Absent Absent Absent Absent
Absent Absent Absent Absent Absent
Absent Absent Absent Absent Absent

23 23 - 23 21 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 8.5 Microbiological examination and perceritage of salt of non-irradiated and irradiated

"Yord Kapi Rayong" shrimp paste.

Microorganisms and

% NaCl

Radiation dose (kGy)

0 1 2 3 4

Total viable bacterial counts

2.60x10% 1.36x104 4.90x103 3.65x103 3.10x103

Halophilic bacteria 4.15x104 1.18x104 1.75x103 5.35x102 3.20x102
Enterobacteriaceac! <0.3 <0.3 <0.3 <0.3 <0.3
Coliforms! <0.3 <03 <0.3 <0.3 %0.3
Faecal coliforms! <0.3. <0.3 <0.3 <0.3 <0.3
E. coli? <0.3 <0.3 <0.3 <0.3 <0.3
Yeasts and Molds <10 <10 <10 <10 <10
Salmonella? Absent Absent Absent Absent Absent
V. parahacmo]yticus2 Absent Absent Absent Absent Absent
Staph. aureus? Absent Absent Absent Absent Absent
Cl. perfringen 460 290 - 240 460 210
% NaCl 24.5 ‘2”5.2 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 Radiation dose (kGy)

% NaCl 0 3 4 5 6

Total viable bacterial counts 2.00x10% 2.24x10% 4.90x102 4.10x102 9.00x102

Halophilic bactcria 7.85x10% 4.15x102 3.50x102 1.85x102 2.10x102
Enterobacteriaceac! <0.3 <0.3 <0.3 <03 <0.3
Coliforms! <0.3 <0.3 <0.3" <0.3 <0.3
Faecal coliforms’ <0.3- <0.3 <0.3 <0.3 <0.3
E. colil <0.3 <0.3 <0.3 <0.3 <0.3
Yeasts and Molds <10 <10 <10 <10 <10
Salmonella? Absent Absent Absent Absent Absent
V. parahacmo]ylicus2 Absent Absent Absent  Absent  Absent
Staph. aureus? Absent Absent Absent Absent Absent
Cl. perfringen! 210 43 - 93 150 150
% NaCl 23.7 22.8 247 23.2 23.5

1 = MPN-determination

2 = Absent/Present test of 25g sample
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Table 8.7 Microbiological examination and percentage of salt of non-irradiated and irradiated

“Tar Chu" shrimp paste.

Microorganisms and Radiation dose (kGy)

% NaCl 0 3 4 5 6

Total viable bacterial counts 8.50x103 2.80x102 1.50x102 1.65x102 5.50x10

Halophilic bacteria 8.00x103 145x102 2.00x102 2.00x10  3.00x10
Enterobacteriaceae | <0.3 <0.3 <0.3 <0.3 <03
Coliforms! <0.3 <0.3 <0.3 <03 = <03
Faecal coliforms! <0.3 <0.3 <0.3 <0.3 <0.3
E. colil <0.3 <03 <0.3 <0.3 <0.3
Yeasts and Molds <10 <10 <10 <10 <10
Salmonella? Absent Absent Absent Absent Absent
V. parahacmolyticus2 Absent  Absent  Absent Absent Absent
Staph. aurcus? Absent  Absent  Absent  Absent  Absecnt
Cl perfringen! 240 23 43 93 9

% NaCl 20.4 21.0 20.6 20.4 20.2

1 = MPN-determination

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 Radiation dose (kGy)

% NaCl o 3 4 5 6

Total viable bacterial counts 1.55x10° 3.20x102 2.4Ox102. 4.00x10  2.50x10

Halophilic bacteria 3.60x107 2.50x]0> 8.00x10 <10 <10
Enterobacteriaceae <0.3 <0.3 <0.3 <0.3 - <0.3
Coliforms! <0.3 <0.3 <03 <0.3 <03
Faccal coliforms! <0.3 <0.3 <03 <03 <0.3
E. colil <0.3 <0.3 <03 <03 <0.3
Yeasts and Molds <10 <10 <10 <10 <10

| Salmonella? Absent Absent Absent Absent Absent
V. parahacmolyticus? Absent Absenl Absent - Absent Absent
Staph. aureus? Absent Absent Absent Absent Abscnt
Cl. perfringen! 460 460 . 93 240 | 3
% NaCl 22.8 25.2 26.0 21.8 22.8

1 = MPN-determination

2 = Abseni/Present test of 25g sample
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Table 8.9 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 5 6

Colour - 758 762 758 708 ggb 3.76853

Odour 6.5 7.2 70 69 72 1.07182

Flavor 7.0 6.6 7.0 7.3 7.3 1.83552

1 5 = 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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