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Sterilization of Boiled-Dry sardine Fry,
Shirasu-boshi, by Superheated Steam Heating
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The bactericidal effect by superheated steam (SHS) heating was compared using two different
boiled-dry sardine fries, Shirasu-Boshi, imported from China and Indonesia. The former was
higher in both water and salinity contents than those of the latter. Viable count and spore
forming bacteria decreased with rise of heating temperature and elongation of heating period.
The survival rate of viable count was almost 0.1% on either sample, when heated at 200°C for
60 sec. Water contents of China and Indonesian Shirasu-Boshi samples rose about 3% and 1%,
respectively, when heated at 120°C for 60 sec. The appearance of the heated sample became
slightly yellow at 120°C and above in case of the 60 sec-heating, or for 40 sec and above in case
of the 200°C-heating, and the yellowing increased with rising temperature or extending heating
period. The degree of the yellowing did not correlate with either water content or salinity con-
tent. When two different seasoned Shirasu-Boshi products were heated for 160 sec at 180°C, the
survival rate of viable count was 2% in either products, and accordingly the bactericidal effect
was lower compared to the raw Shirasu-Boshi.

The set of results showed excellent effect of SHS heating on the Shirasu-Boshi samples at lim-
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ited heating conditions.
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Table 1. General disposition of the samples Shirasu-boshi
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Country of production BOd};niflngth Watero/iontent Sal(i)/ixity . Appearance Smell
China 20-25 41.3 18 Good Good
Indonesia 20-30 35.0 11 Good Good
Japan-1 ca.20 45.3 12 Good (slightly bleached) Good
Japan-2 15-25 49.5 14 Good (slightly black) Good
Japan-3 <10 35.1 16 Good (slightly yellow) Good
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Table 2. Composition of the two kinds of seasonings used for seasoned Shirasu-boshi products

Soy-sauce taste

Karashi-mentai™ taste

Ingredient Mixture ratio, % Ingredient Mixture ratio, %
Soy-sauce 31.8 Starch syrup 33.9
Starch syrup 30.8 Amino acids solution 29.5
Fermented condiment 26.8 Fermented condiment 19.7
Sugar 6.9 Liquid seasoning 4.5
alcohol 1.5 Sorbitol 4.2
Liquid seasoning 0.8 Alcohol 1.7
Colorant 0.4 Colorant 0.2
Added water 1.0 Spices 0.02

Added water 6.3

* Seasoned walleye pollack-roe mixed with red pepper.

Shirasu-boshi sample was immersed in either condiment with the weight ratio of 1 to 2, and the mixture was allowed
to stand overnight. Meanwhile Karashi-mentai taste condiment was previously diluted to approximately one-third with
water. After removing excess condiment, the seasoned Shirasu-boshi products were subjected to SHS heating.

Table 3. Bacteriological examination of the Shirasu-boshi samples

g?ggﬁgi:f VlgFPUle/gell Cohé'%ggcells S%(;%e/f;ll E. coli Salmonella  Staphylococcus
China 3.7x10° ND- <30 ND ND ND
Indonesia 5.6x10* ND <10 ND ND ND
Japan-1 9.7x10® ND <10 ND ND ND
Japan-2 2.7x10° ND <10 ND ND ND
Japan-3 5.5x10° ND 5.1x10? ND ND ND

ND, not detected.
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Table 4. Sterilization of the sample Shirasu-boshi by SHS heating.

Country of No. of Heaj:ipg Viable Sl}rvival Spore cell Water Yield*!
oduction Ex erimen ¢ condltlgn cell ratio after content Appearance Smell
pr P C/min  CFU/g heating, % CFU/g % %
Control  2.9%10* - 30 47.3 100 Good Good
1 120760  1.0x10? 0.34 10 50.0 107  slightly yellow Good
150,760  1.0x10* 0.34 <10 48.5 104  slightly yellow Good
China 200,760  3.0x10° 0.10 <10 45.3 98 yellow Good
Control  7.0X10* - 40 46.0 100 Good Good
9 200740  7.5x10° 1.07 20 457 99  slightly yellow Good
200,760 1.0x10* 0.14 20 43.8 97 yellow Good
200,790 6.0x10! 0.09 10 40.3 91 yellow Good
Control  1.2X10* — <10 37.5 100 Good Good
1 120,760 1.0x10? 0.83 — 38.7 102 Good Good
150,760 1.0x10? 0.83 - 36.8 100  slightly yellow Good
Indonesia 20060 8.0x10! 0.67 -~ 34.6 94 yellow Good
Control  1.2%x10* - <10 37.5 100 Good Good
'2 200,740  8.0x10! 0.67 ~ 36.1 98.4 slightly yellow Good
‘ 200,760  8.0x10! 0.67 - 34.6 94.4 yellow Good
200,90 7.0x10! 0.58 — 28.0 87.2 yellow Good

*! Weight ratio against initial sample weight.
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Table 5. Comparison of the bactericidal effect of SHS
heating on the sample Shirasu-boshi at
different layer of depth

Sample layer Viable cell Survival ratio Water content

of depth CFU/g  after heating, % %
Non-heating 6.8x10* - 35.5
Upper 2.5X10! 0.04 30.3
Middle 2.5x10' 0.04 36.3
Lower 6.0x10* 0.09 35.4

Sample Shirasu-boshi, imported from Indonesia.

Two hundreds gram of sample was put into the heating
vessel, WI0XH130XD30 in mm.

SHS heating condition, 200°C,/60 sec.
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Table 6. Sterilization of the seasoned Shirasu-boshi products by SHS heating

Raw material Heating Viable cell Survival ratio  Spore Water  Salinity  Yield
or products condition after heating cell content Appearance Smell
P °C/sec CFU/g % CFU/g % % %
i - 7.0X10° - <50 265 8 10 Good  Good
s 1 with Non-heating 5.0x10° - <30 48.6 6 180 Good Good
easoned wi
soysatice 180,160  1.2X10° 2.4 <50 43.1 7 160 Good  Good
Seasoned with Non-heating 4.7%x10° — <30 53.0 5 180 Good Good
Karashi-Mentai **
180,160 1.0Xx102 2.1 <30 49.9 6 164 Good Good

* 1 Imported from Indonesia.
* 2 Seasoned walleye pollack-roe mixed with red pepper.
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