J. Korean Soc Foed Sci Nugr Elamgaivas: BEA b
293}, 430 ~45602000)

Eifects of Gamma Irradiation on Quality in the Processing
of Low Salted and Fermented Shrimp

Eyong-Haeng Lee, Hyun-Joo Ahn, Cherl-Ilo Lee*, Jong-Goon Kim**
Myung-Gon Shin*** and Myung-Woo Byun'

Team for Radiation Food Science & Bictechnology. Korea Atomic Energy Research Instifute, Taejon 305 -60¢), Korea
“Graduate School of Biotechnology, Korea University, Seoul 136-701, Korea
**Dept. of Home Economics, King Sejong Universily, Seoul 143-747, Korea
****School of Food Biotechnology, Woosong University, Taejon 300-718. Korea

Absiract

Irradiation Lechnology was applied to develop low salted and fermented shrimp thal has better sensory
quality and a longer shelf-life without any food additives. Different levels of salt (10, 15, and 20%, w/w)
were added to the salted and fermented shrimp and the samples were irradiated at 0, 2.5, 5.0, 7.5, and 100
kGy with a gamma source (Co—60). Proximate composition, salinity, water activity (a.), pH, total bacterial
counl, and general acceptance were analyzed during fermentalion at 15°C after irradiation. The proximate
analysis, salinity, and a, were not affecled by gamma irradiation during fermentation. However, pH and
total bacleria, as well as sensory evaluation, were changed variously wilth processing conditions such
as sodium chloride concentration and irradiation dose. The combinations of 15% salt concentration with
10 kGy irradiation dose and 20% with 5 kGy or above were effective for shelf—life enhancement of the
salted and fermented shrimp by adequate suppression of microcrganisms during fermentation at 15°C.
The results showed that the sensory quality of the sample was maintained up to 10 weeks after fermentalion.
Therefore, it was considered that gamma irradiation was elfective in proces sing low salted and fermented
shrimp and extending their shelf-life without adding any food additives.
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Fig. 1. Changes of total bacicria counts in the gamma irradiated and salted shrimp during fermentation for 10 weeks

at 15°C.
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Tahle 1. Changes of proximate composition in sulted shrimp irradiated by gamma ray lunit & %
30%
1) e e
Composition SEIin; 10% 15% 207 (Control)
v 0 25 5 75 10 0 5 7h 10 0 25 5 %bH 10 0

Moisture Tih 637 679 o683 686 680 66.3

FProtein 154 152 161 162 154 160 156
Lipid 21 18 18 20 21 19 L9
Ash 41 127 125 129 131 128 154

7 639 661 Gb6 620 G625 626 BB G2L 5032

158 167 160 162 162 154 157 161 158
22 22 17 22 18 19 17 20 19
152 149 156 1591 190 187 192 196 22.0

"Sodium chloride concentration
FGamma irradiation dose {uml - kGy).
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Table 2 Changes of waler activity in ithc gamma irradialed and salied shrmp during fermentalion for 10 weeks at 15°C

(u}
Fermentation 109" 15% M09 (ng,éo] )
perieds (week) oo cT 2T 02T g0 g 25 5 75 18 0 25 5 75 10 0
0 088 08 087 08 028 083 082 085 084 08 08 077 078 073 073 073
1 082 083 081 080 082 077 078 077 D76 076 072 074 073 074 073 069
9 080 080 079 079 080 073 074 072 0Tl 072 069 071 070 Q70 068 065
a 078 079 077 077 075 069 070 071 070 C70 067 063 067 068 067 062
4 077 076 078 078 075 08% 071 071 070 07L 065 067 065 083 064 081
6 076 075 075 07% 075 068 070 070 069 070 062 064 063 052 063 050
3 075 074 074 074 074 065 069 070 063 068 061 065 062 06l D63 057
10 075 073 074 074 075 067 069 063 0656 068 060 0683 062 062 061 055

n .
Sodium chlonde cancentration
2in - P .
'Gamma irradiation dose {umt ™ kGl

Table 3. Changes of salinity n the gamma irradialed and salted shrimp during lermentation for 10 weeks at 15°C

(unit : %)
; = 30%
Fermentation 1095 13% 20% (Cont;ol)
iod &l - —
periods (weel) —= . 8 75 10 0 25 5 75 10 0 25 5 75 10 0

0 84 88 86 88 90 13656 138 136 140 138 168 170 170 168 168 220

1 92 02 90 92 94 140 142 138 144 142 172 174 174 172 172 226

2 94 92 92 02 94 140 144 140 144 142 174 174 172 172 172 226

3 94 94 90 92 094 140 144 142 144 140 72 174 174 172 174 22.6

4 06 96 05 96 98 42 146 146 144 144 176 172 176 171 176 230

6 g8 96 96 96 96 142 146 144 146 142 176 174 178 174 176 23.2

2] 96 98 94 98 98 144 146 144 146 144 178 176 178 174 178 232

10 98 94 96 98 100 144 148 146 150 144 178 176 180 176 178 232

VSodium chloride concentration.
D . . . -
amma irradialion dose (umit : kGy).



134 SEER

I 2gm, —e— Control (0 kGy, 30% NaCl)
—0— 0kGy

—w— 2.5 kGy

—— 3 kGy

- —a— 7.5 kGy

—— 10 kGy

Fermentation periods (week)

Fig. 2. Changes of pH in the gamma irradiated and salted shrimp during fermentation for 10 weeks at 15°C
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Table 4. Changes of general acceptance in gamma irradiated and salted shrimp during fermentation for 10 weeks al 15'C

Fermentation 102" 15% 0% o

periods (week! — 5 o™ = 75 15 0 25 5 75 10 0 25 & 75 10 0
0 26 apd ot a7d opd 9l g5l agt 25! 27 95! 249 230 23! 2.4¢ 259
1 25 21% 22' 257 28" 299 27 297 o7 27 29¢ 287 289 300 29 19
2 20 18 20" 237 24" 31° 320 30° 33" 32° 32 30° 32 297 3¢° 2.3
3 - - LT 20 297 32° 31° 320 34 33 34" 387 310 3 25
4 - - - - 15 38" 3s* 34™ 34> 33* 38 35‘“ 30° 38" 31° 2.7
6 - - - - - 35" 36° 36" 34™ 37 40 40" a7 38 38 3.0
8 - - - - - 21%™ 25" 29@ 207 35" 31° 32 A7 420 4™ 38
10 - - - - - - 13" 22 o4 380 198 Lg 380 40 47 34"

YSodium chloride concentration.

2?Ganflma wrrachation dose (unit *© kGy).

¥NMeans with same letters are not sigmficantly different (p<0.05).
“Senscr}-‘ evaluation could not be done due to speilage.
Score' b, excellent, 4, good: 3, acceptahle; 2, unacceptable; 1. poor.
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