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High Hydrostatic Pressure Sterilization of Putrefactive Bacteria in
Salted and Fermented Shrimp with Different Salt Content
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Abstract

This study was conducted to enhance the storage stability and the wholesomeness of salted and fermented
shrimp manufactured with different salt levels by high hydrostatic pressure sterilization. The effects of high
hydrostatic pressure treatment on the putrefactive bacteria in the fermented shrimps were investigated and the
sterilization Kinetics was analyzed. The initial microbial counts of the fermented shrimp with 8%, 18% salt
aged for 6 weeks at 20°C were 1.6x10°, 1.4x10* CFU/g for bacteria grown on Vibrio selective media,
9.3x10°, 1.7x10° CFU/g for bacteria grown on Staphylococcus selective media, respectively, and null for
bacteria grown on Salmonella selective media. The degree of the sterilization increased with the magnitude
of the pressure and the treatment time. The fermented shrimp pressurized at 6,500 atm for 10 min had no
detectable bacteria grown on Vibrio and Staphylococcus selective media at 10° CFU/g detecting limit. High
hydrostatic pressure sterilization could be analyzed by first order reaction kinetics. The D, values of the
bacteria grown on Vibrio selective media of the fermented shrimp at 18% salt were higher than those at 8%
salt, while those of the bacteria grown on Staphylococcus selective media showed an inverse trend. The z,
values of 8% salt fermented shrimp were higher than those of 18% salt for both bacteria grown on Vibrio
selective media and Staphylococcus selective media. High hydrostatic pressure treatment could be applied for
the sterilization of the fermented shrimp, and the optimum high pressure sterilization condition was 10 min
treatment at 6,500 atm.
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Fig. 1. Schematic diagram of high pressure machine.
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Table 1. Initial microbial counts of salted and fermented

shrimp with respect to salt levels (unit : CFU/g)
Mi anism Salt level (%)
3 8 18 30
Bacteria grown on
Salmonella selective  n.d.* nd. nd. n.d.
media
Bacteria grown on
Vibrio selective  2.0x10? 1.6x10° 14x10*° nd.
media
Bacteria grown on
Staphylococcus nd.  93x10° 1.7x10° S5.0x107
selective media

*not detectable at 100x dilution.
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Fig. 2. Effect of high pressure treatment on bacterial
counts grown on Vibrio selective media of 3% salt
fermented shrimp.

A B upe} 7ol Salmonella AR HE3Fe =
£ 95=AM AESA dsken Vibrio AYuiA] A
27 9%% 3%ME 10 CFUg, 8%1AME 10°
CFU/g, 18%IM¥ 10* CFUgFE22 ZAEHUX
30%NAME HEHA Q. =3 Saphylococcus A
Hujr] ZHEFL d5E 3%ME HEEHA dUT
8%llME 10° CFU/g, 18%<lA%: 10° CFU/g, 30%¢l
e 10?7 CFU/grEo2 HEFe] 9= 18%01M 7}
A w2 #o] &A%Y AALE B4 958
20% W2 3l Az o] £E HE=elAM
el Aol AL HAE Hgon ol EFW
59 SFAHGANA Jehd vig) o] A= 18%A
t Aoz w2 vAESRE Hol: gt dXd
Az AZ4Ed. gt AR A2RE AR 9=
o] zA4e}l Wasiy, Al AR Fsi7ls A
9] Ahtel WR3t Floz AladH.

ol ks Mol =gt o

Log N (CFU/g)
.
|

Fig. 3. Effect of high pressure treatment on bacterial
counis grown on Vibrio selective media of 8% salt
fermented shrimp.

Fig. 4. Effect of high pressure treatment on bacterial
counts grown on Vibrio selective media of 18% salt
fermented shrimp.
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Fig. 5. Effect of high pressure treatment on bacterial
counts grown on Staphylococcus selective media of 8%
salt fermented shrimp.
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Fig. 6. Effect of high pressure treatment on bacterial
counts grown on Staphylococcus selective media of 18%
salt fermented shrimp.
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Fig. 7. Effect of high pressure treatment on bacterial
counts grown on Staphylococcus selective media of 30%
salt fermented shrimp.

Fig. 8. Kinetics of hydrostatic pressure sterilization at
4,500 atm of Vibrio bacteria in salted and fermented
shrimp.
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Table 2. D -value of salted and fermented shrimp with 8
and 18% salt (unit : min)

Table 3. z -value of salted and fermented shrimp with 8
and 18% salt

Salt Pressure(atm)

Microorganism Salt level(%) zp-value(atm)

Microorganism  level
(%) 3,500 4,500 5,500 6,500

Bacteriagrownon 8 2347 1543 990 N/A*
Vibrio selective

media 18 12658 3891 1064 269
Bacteriagrownon 8 37037 63.69 21.60 9.03
Staphylococcus

selective media 18 108.70 49.02 1151 1.82

*Not applicable because sterilization was accomplished
within 5 min.
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Fig. 9. Semilogarithmic plot of Dp versus hydrostatic
pressure for Vibrio bacteria in salted and fermented
shrimp.
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