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Abstract

Gamma irradiation technology was applied to develop salted and fermented shrimp with lower salt
concentration, high sensory quality and storage stability. Shrimp was prepared with 15 and 20% of salt and
fermented at 15°C for 10 weeks. The sample was irradiated at 0, 5.0 and 10.0 kGy right before optimum
stage of fermentation. Fermented shrimp with 30% of salt concentration was also prepared as a control. The
proximate composition, salinity and Aw were not affected by gamma irradiation. However, pH of irradiated
samples was lower than that of non-irradiated samples, probably because irradiation effectively suppressed
excessive fermentation by controlling microorganisms. From the results of sensory analysis, it was concluded
that fermented shrimp with 15% of salt and irradiated at 10 kGy before optimum fermentation, or 20% of
salt and 5 kGy or above were the most effective in terms of sensory quality and storage stability.

Key words : gamma irradiation, low salt, salted and fermented shrimp

% I

AFe $eE AE FAPLEAFLE ool
£FE S5 Ao A FoAolNES) A%E o
AR, At 2%ES wx wlAFe] AAE HD
go] oo £ PaNA £4 R LI AF
o2 EB4e) F01E 23 Y] WAAA el h4s
£ BTG, m AR SPUL FA 35
WA R Ao A7z REE A4, el
A% 30% o8] AGTEZ SAYL $4 EEA]
o), ot TS ARlE AT, AR £
AT Qe 4 3lef A Adshe T FAZ

Comresponding author : Myung-Woo Byun, Team for Radiation
Food Science and Biotechnology, Korea Atomic Energy
Research Institute, Yusung, P.O. Box 105, Taejon 305-600,
Korea

Tel: 82-42-868-8060

Fax: 82-42-868-8043

E-mail : mwbyun@nanum.kaeri.re.kr

1107

YRS QY. 71E] AY A Az A A7
= A/HIE olfdle FERA 24 f WuiAE
o} AEg AANANAGCS, 2L A 25T Fo| A
F 27& WYAIIE WY FO02E JBH R
dl, o2y 7F 7S] AMGS YAIHQ BT
vehd B A2 34 Yo|E AAA AF sabd
EAES B oA Fos ARAeke AMlel &
ARez AFHT o) A4 A RAF A=
o] Algke] 27T et B Aol & 47
o o8 v ZAP|EE o8 A AY} o
FOe) oo} Mo Fulg AFA &L vIAE
& EHHo2 Ao 4 Ux HAATIIEE 18
slele WA FPA0, 2T 5l ohmic
heating®®& |48 ATEE AYHT Uk A
FAe AEE JTAY Al %A=} 7Fest
T AN F AR i 22 29 E WAL
Sl oA - Awpgoz 3 EFA HEA
o= 2] FaAdRe] AAdeld AFAEel ¥R ¥



1108 A E A A 32 W A 52 (2000)

ke Al sl

wEh, £ A7 A 2AF H4A01E HR®
2 g2A AH £4 A7) Mo WAL ZAES
HE 4714 FA3) ks uAEE Adyos
Aotslx, HA7le) A PEE AAAA AL
A7 ] BAo] 948 AD AR AZE 9
3 Y=

Nz A

MPHRL M= 2 WA ZA}

A $-(shrimp, Acetes chinensisye- -8 FALo] x| At
A oY FA WAL AR FL& AYSE FYsio
3% HEP2 ARo| ANl MM o] B A
44 15% 9 20%9) AdsEr) HES AL &
et 4oCcollM 1247089 AAY F 150 BR
AFIRA, A $A)7)e] £DE7)A olu)xE] Aso
Tkl 400mg%h FFo] ELDPL o) 22 o] W
3led, 5kGy ¥ 10kGy9) Algko2 Wi e =alet
A= F, AdgFe] 159 AMSRE A 453,
20% MA¥F] A Y 6572 b2t wpabd 2A}
L ArIZbEE duhEAge Al YaTe
T 30% A9z AL Azl AMsic)

WA ZAR: AT ] A4 108 G
Co-60 b ZAAAS o83l A&(12+1°CpiA
£ 70Gye] NFE2 27 5 9 10kGys] + F
AFE d=5F sgon, FPUF YL ceric cerous
 dosimeterg AMBIHT 3+ FPHTY o= 102
kGyich.

kg, Aoz, Aw ¥ pH

AR Ay 1o wle} S, sl Ay g) 3
& A9, pHE AR 10g9] 274 100mLE
W homogenizer(Diax 900, Heidolgh, Germany)Z.
w3t ¥ pH meter(Orion 520A, USA)Z 23 s},
HEE Mohrd™o2 ¢4aks 243 ¥ NaClke

2 B34S, $E¥HES Thermoconstanter(Nova-
sina RA/KA, Switzerland)E ©|-8-8l«d 2434},

Eo A .

20T 3L A3 LEANE 3% NaCle %
T Hd AESE ol43le FAMsIgon, 3% NaCle
-3 plate count agar(Difco, Co., USA)S AMg-3hed
pour plate method® FHFSIT 25°CollM wiFE
< A48 A& 1mLZ colony forming unit (CFU/
mL)2 Jehisid.

s

FeAAE Kim @9 wbgol aiz} 4419 g,
¥}, 27 9 29 75 disle AEsy
of $pa 109& Ao 54 HEygos Ay
o A W FAG e A B ojEa)r)
Hoie 3844 J)3%e R Aoz wse) F
¥H Jla=nt Yehisle $e3AE A Statistical
analysis  system(Version S5 edition)®®# Duncan’s
multiple range test§ ARl 5%o ML) f-2)a} 2R
< s

B

b, TERNT U AHsso| Hs}
AGEEE 15% R 20%2 A2g A9Ae HA
SAAA A g A AEF R R =2FOKGy,
30% A¥ExE)e] duHdE Pk Table 13} 2o} A)
A Azl AMEE YR AP SEPFL 775%0]
How, Zbd AR A G2Te) S8
FE 604~663%F e, ol A9 Wrle] o
T SRS E ATl IS ojgomn
B feld SEYE 318 Hes S0 o Wt
A Fubd ZAlel olgh ke JehbA) gsic) o
WA g A ke 9 $E Y el 2AMg
of BA] ALl YA $FS ¥eT, B Yo

Table 1. Proximate composition in salted and fermented shrimp immediately after gamma irradiation (unit: %)
. ) 15%" 20% 30%(Control)
Composition Raw Shrimp P 3 5 3 0 5
Moisture 775 66.3 65.9 62.0 62.6 62.1 60.4
Protein 154 15.6 15.8 16.2 154 16.1 15.6
Lipid 2.1 19 22 22 19 2.0 1.8
Ash 4.1 154 15.2 19.1 18.7 19.6 221

YSodium chloride concentration
PGamma irradiation dose (unit: kGy).
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Table 2. Changes of water activity in gamma irradiated and 15%, 20% and 30% salted shrimp during fermentation for

10 weeks at 15°C

Fermentation 15%" 20% 30%(Control)
periods (week) 0® 5 10 0 5 10 0

0 0.83 0.83 0.83 0.80 0.80 0.80 0.73

1 0.77 0.77 0.77 0.72 0.72 0.72 0.69

2 0.73 0.73 0.73 0.69 0.69 0.69 0.65

3 0.69 0.69 0.69 0.67 0.67 0.67 0.62

FE) 0.69 0.68 0.68 0.65 0.65 0.65 - 061

6Y 0.68 0.69 0.69 0.62 0.63 0.62 0.59

8 0.67 0.68 0.69 0.60 0.62 -~ 063 0.57

10 0.66 0.69 0.68 0.60 0.60 0.61 0.55

DSodium chloride concentration
YGamma irradiation dose (unit: kGy)

YFermented shrimp with 15% of salt concentration was irradiated.
“Fermented shrimp with 20% of salt concentration was irradiated.

Table 3. Changes of salinity in gamma irradiated and 15%, 20% and 30% salted shrimp during fermentation for 10

weeks at 15°C (unit: %)
Fermentation 15%" 20% 30%(Control)
periods (week) 0? 5 10 0 5 10 0
0 13.6 13.6 13.6 16.8 16.8 16.8 24.0
1 14.0 140 14.0 17.2 172 17.2 252
2 14.0 14.0 14.0 174 174 17.4 252
3 14.0 14.0 14.0 17.2 17.2 17.2 26.0
49 14.2 140 142 17.6 17.6 17.6 270
6* 14.2 14.2 142 17.6 176 17.6 27.2
8 144 144 144 17.8 17.8 17.8 272
10 14.4 14.6 14.4 17.8 18.0 17.8 27.2

YSodium chloride concentration
Gamma irradiation dose (unit: kGy)

9Fermented shrimp with 15% of salt concentration was irradiated.
“Fermented shrimp with 20% of salt concentration was irradiated.

A9 A4 vl vslsid F7slEAT el 2
Aol oj3) RS gl Aoz JEiyd HEIT F
SRS v Y dubd o) wsle i AL A
ol HH S48} vt o502 HET F
ot W3yt Aol YojubA] kskelh(data not shown).
AlG g gl ARG A3 HE 2] 9
Znbd AL F LRVl oE oEEAE W
Table 28} o} B AFE] $EEA2 073~0832
2 Agxsd we} & Ao|E ehliied, ole
2 Age] Arleke SEWM =S} WA HAY Q)
3 AR Rl old] WE F AAE] 2FAs7] wfiel
WE7I7 F FERELE A gashe ARE B
don, MNA 1~2571A] WMEA Ftasitrl 1 F A
A3 Zradted AR 10521 0.55~0.66% TE-EA
=2 Vel A9SEE 15% ¥ 20%2 A28
AR A%, 2z b 2AF A AR 45 Y
A2 Fubd ZAlel 28t SRBA O] R}l E 1}

eiA] eigken, o] F W77} FRIE ZAMF Y ¥
FALS] Aol E RolR] 9t

AR AlQAFoll g Fuhd FApe] Jefe ok
ol¥7] $lsle] LAVZ F A= HAE FA
% A= Table 33 2} AETFOKGy, 30% A9H
7hel A%, 95 A9 dxe 24.0%00AM LE7)L
Z M3 F713l LA 105l 272%E Vet
o, 4 FHEE A9 vt 59 4=E fA
g AdEEE 15% ¥ 20%E HZ3 QAL
W x7)d 136 R 168%9) FES JeEMNT, 7
b AL A AR 4F P 65 Foll= MM F
7¥sled, ke S AHrig AeARE vimsg S b9
Aot ZAFF W B|ZALTE] Ao|E Me]A] ¢re} A
A5 =3 Poid Al oa G e Ae=
el

Byun 122 Zuld o]4 A eAe] A ATA|
ojzhebd A¥e| Wil Alde] A/t wWE A



1110

YA Fabeta] A 32 WAl 5 2 (2000)

ss| 15%
84l
82}
_—
¢

78

76}

74} ‘ l

—a— Control (OkGy, 30% NaCl)
—o— 0kBy

—a— 5kGy

-<O— 10kGy

t 20%

1
0 2 4 8

A
10

' i A 1
(] 2 4 -] 8 10

Storage periods (weeks)
Fig. 1. Changes of pH in gamma irradiated and 15%, 20% and 30% salted shrimp during fermentation for 10 weeks

at 15°C,
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Fig. 2. Changes of total bacteria counts in gamma irradiated and 15%, 20% and 30% salted shrimp during fermentation

for 10 weeks at 15°C.
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Table 4. Changes of overall acceptance in gamma irradiated and 15%, 20% and 30% salted shrimp during fermentation

for 10 weeks at 15°C

Fermentation 15%" 20% 30%(Control)
periods (week) 0? 5 10 0 5 10 0

0 2.6 26° 2.6 2.5 2.5¢ 2.5 2.2

1 2.9+ 2.9 2.9« 2,94 2.9+ 2,94 1.9

2 3.1° 3.1° 3.1° 3.2 3.2 3.0 2.3¢

3 2.9+ 2.9+ 2.9+ 3.3 3.3% 3.3% 2.5

4 3.4 3.3% 34% 3.8% 3.8% 3.8% 2,74

69 3.0° 3.6° 3.7 3.6 3.7t 3.7 3.0

8 S 3.5% 3.8* 3.1° 37 3.8% 3.6°

10 - 32° 3.9% 1.9° 4.0 42 3.6

DSodium chloride concentration
YGamma irradiation dose (unit: kGy)

“Fermented shrimp with 15% of salt concentration was irradiated.
“Fermented shrimp with 20% of salt concentration was irradiated.

¥Sensory evaluation could not be done due to spoilage,

**Means with same letters are not significantly different(p<0.05).

Score: 5; excellent, 4; good, 3; acceptable, 2; unacceptable, 1; poor.
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