KOREAN J. FOOD SCl. TECHNOL.
Vol. 32, No. 2, pp. 349~355(2000)

Zugtxelof ok AfPAe| ojdEEs}

i L I b o B o R B B T R
AU AN AEETY, Gl Aol QALY T st Al FEFat)

Microbial Changes of Salted and Fermented Shrimp by
High Hydrostatic Pressure Treatment

Chulkyoon Mok, Ki-Tae Song, Sang-Ki Lee, Jong-Hyun Park, Gun-Jo Woo* and Sangbin Lim**
Department of Food and Bioengineering, Kvungwon University, *Easy Bio System, Inc.,
**Department of Food Science and Engineering, Cheju National University

Abstract

This study was conducted to enhance the storage stability of fermented shrimp with different salt contents
using a high hydrostatic pressure. The effects of the magnitude of pressure and treatment time on the
microorganisms of the fermented shrimp were investigated. The highest microbial counts with respect to the
salt levels were observed at 18% salt, showing 3.4x10° CFU/g for general bacteria, 6.4x10* CFU/g for
halophilic bacteria, 4.2x10° CFU/g for yeast and 3.0x10* CFU/g for halophilic yeast. The degree of
sterilization increased with the magnitude of pressure and treatment time, and the sterilization could be
analyzed by the first order reaction kinetics. The sterilization rate constants (k,) of the halophilic bacteria was
lower than that of general bacteria. The log(k,) increased linearly with pressure and the slope of the
regression line of the halophilic bacteria was greater than that of general bacteria, indicating that the
sterilization of the halophilic bacteria was more dependent on the pressure. High hydrostatic pressure
treatment was an effective non-thermal sterilization method for the salted and fermented shrimp, and the

optimum treatment condition was for 10 min at 6,500 atm.
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Table 1. Composition of the isolation medium for bacteria

Component Content
Casamino acid 075¢g
Yeast extract 1.0g

Dextrose 10g
Na-citrate 03g
KCl 02g
MgSO, - TH,0 20g
Fe(l, 23mg
Agar l6g
NaCl 315 g
Distilled water 100 m!

Table 2. Composition of the isolation medium for yeast

Component Content
Bacto pepton 10g
Yeast extract 08¢g
Malt extract 08¢g
Dextrose 1.0g
Agar 18¢g

NaCl 3(15)g

Distilled water 100 ml
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Table 3. Initial microbial counts of salted and fermented
shrimp with respect to salt levels (unit: CFU/g)

Salt level (%)
3 8 18 30

Microorganism

Bacteria 89X 10° 7.0X10° 34X10° 20X 10?
Halophilic bacteria ~ <10°  1.0X10* 6.4X10° <I(?
Yeast 20X10* 1.9X10* 42X10° 62X 10°

Halophilic yeast <I0?  54X10° 3.0X10* 3.0x10°
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Fig. 1. Changes in viable bacteria of 3% salt fermented
shrimp upon high pressure treatment.

Fig. 2. Changes in viable bacteria of 8% salt fermented
shrimp upon high pressure treatment.
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Fig. 3. Changes in viable bacteria of 18% salt fermented
shrimp upon high pressure treatment.
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Fig. 4. Changes in viable bacteria of 30% salt fermented
shrimp upon high pressure treatment.
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Fig. 5. Changes in viable halophilic bacteria of 8% salt
fermented shrimp upon high pressure treatment.
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Fig. 6. Changes in viable halophilic bacteria of 18% salt
fermented shrimp upon high pressure treatment.
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Fig. 7. Changes in viable yeast of 18% salt fermented
shrimp upon high pressure treatment.
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Fig. 8. Changes in viable halophilic yeast of 18% salt
fermented shrimp upon high pressure treatment.
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Fig. 9. Hydrostatic pressure sterilization kinetics of viable
bacteria in 18% salt fermented shrimp at 4,500atm.
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Table 4. k,-value of salted and fermented shrimp with 8 and 18% salt levels (unit: min™)
Salt level (%) Mi . Pressure (atm)
alt le TOOrganis
Vet feroorganism 3.500 4,500 5,500 6,500
8 Bacteria 0.079 0.124 0.746 1.632
Halophilic bacteria 0.039 0.082 0.709 N/A*
Bacteria 0.084 0.163 0.209 N/A
18 Halophilic bacteria 0.005 0.071 0.170 0.646
Halophilic yeast 0.016 0.069 0.233 N/A

*Not applicable because sterilization was completed within Smin.
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Fig. 10. Semilogarithmic plot of sterilization rate constant
(k,) of viable bacteria in 8% and 18% salt fermented
shrimp versus hydrostatic pressure.
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Table 5. Regression equations between pressure(P) and log(k,)
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of salted and fermented shrimp

Salt level (%) Microorganism Regression equation R?
8 Bacteria log(k y=47.23 X 107 P-2.8443 0.9452
Halophilic bacteria log(k ) = 62.45 X107 P-3.6916 09179
Bacteria log(k ) =20.95 X 107 P-1.7998 0.9402
18 Halophilic bacteria log(k } = 67.28 X 107 P-4.4670 0.9476
Halophilic yeast log(k )=57.90<10° P-3.8038 0.9969
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