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Superheated Steam Heating to Reduce the Bacterial Counts
in the Boiled-Dry Sardine Fry, Shirasu-Boshi

Moritsugu Hamada,”' Yasuyuki Ohta,”' Kouki Kawamura,”
Hiroyuki Ura,*? and Hiroaki Fujisawa*’

2

Shirasu-Boshi, a boiled and dried sardine fry, is a favorite of the Japanese people
because of its soft texture and nutritive wholesomeness. While the Shirasu-Boshi is
not usually heavily dried in order to keep its soft texture, a large number of bacteria
are found in the products. Recently, a superheated steam (SHS) heating process was
introduced to food processing. This process is expected not only to improve the qual-
ity but also to sterilize the products. In this study, we applied the SHS heating proc-
ess to the sterilization of Shirasu-Boshi. The SHS heating reduced the bacterial
number in the sample from 10* to 10%. The water content, breaking force and com-
pressing strain were almost unchanged under suitable heating conditions. The SHS
heating at 120°C for 40 seconds was the best choice to maintain the quality of the
Shirasu-Boshi. The heated Shirasu-Boshi, however, yellowed with storage at room
temperature. The coloration increased with heating temperature and time. These re-
sults suggested that the SHS heating was useful for reducing the bacterial numbers
while maintaining a soft texture of the products under the required heating condi-

tions.
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Fig. 1. Flow sheet of the superheated-steam heating
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Table 1. Results of bacterial experiments, water and salinity contents of Shirasu-boshi sample

Coliform  Spore forming

S&E\Tné?le gggél:cll;}tfl c?r{ Bod}Irn ﬁng’ch \ége:lt;}f’ l)éaFc]tje/réal b % CI}‘ %} g b ac (%‘ %}0/1 ; Water gontent Salg/zlity
1 Indonesia 20-30 5.6X10* 0 <10 35.0 11
2 Japan ca.20 9.7x10° 0 <10 45.3 12
3 Japan 15-25 2.7x10° 0 <10 49.5 14
4 Japan <10 5.5x10° 0 5.1x10* 35.1 16

Table 2. Variations of viable bacterial counts, water content, water activity, and some rheological character-

istics of Shirasu-boshi samples by superheated-steam heating

C&;ﬁ%ﬁ 5 b;/vci?e];li‘;l Survival Water Water Yield*' Breaking Compressing Extent of
Temp./Duration  counts ratio after content activity force strain coloring to
po'c Jsee CFU/g heating ,% % % % g cm yellow™?
Non-heating 1.2x10* 100 37.56%0.2 0.80 100.0 831104 0.97+0.06 0
120,740 1.4%10? 1.1 40.5%0.2 0.83 104.8 64354 0.90%0.31 1
120,760 1.0x10* 0.8 38.7%0.5 0.82 102.0 677194 1.01%0.07 1
150,760 1.0x10? 0.8 36.8+0.3 0.81 100.0 70887 1.030.06 2
175,760 7.0X10* 0.6 34.5+0.3 0.79 9.8 731154 1.01£0.11 3
200740 8.0x10" 0.7 36.1+0.5 0.81 98.4 685100 1.01%0.07 4
200,760 8.0x10* 0.7 34.6%0.2 0.79 94.4 75073 1.03%0.09 5
200,790 7.0x10* 0.6 28.0+0.3 0.76 87.2  1028+123  0.74%=0.10 5

*1 Weight ratio against initial weight of sample.
* 2 Evaluation by a ten-score test by visual observation.
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