J Korean Soc Food Sci Nutr
34(3), 433 ~437(2005)

A G e A

HXM EAPL AX 2F0{9 DjMEstE oM U EFO0 0|X= Pt
- P E —
DEE - 0ies - a2y’
e m A 5380

Effect of Electron Beam Irradiation on the Microbial
Safety and Qualities of Sliced Dried Squid
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Dept. of Food Science & Technology, College of Agriculture & Life Sciences,
Chungnam National Uriversity, Daejeon 305-764, Korea

Abstract

Electron beam irradiation was applied to examine the microbial safety and qualities of sliced dried squid.
Sliced dried squid was irradiated at dose of 2, 4, 8, 12, and 16 kGy. Microorganisms contaminated in sliced dried
squid were significantly decreased by irradiation. Decimal reduction dose (Dio value) of total bacteria count,
yeast and mold, coliforms in sliced dried squid were 857, 4.60, and 8.10 kGy, respectively. Electron beam
irradiation caused negligible changes in Hunter color L, a, and b value. Sensory evaluations of irradiated sliced
dried squid showed that there were no significant changes among the samples. These results indicate that
electron beam irradiation improves the microbial safety and qualities of sliced dried squid.

Key words: electron beam, sliced dried squid, Dio value

M oE

RS P A15A B4 @52 205 4

£ 20 A7 B4lo] FolA 1 oz, 53] AF A
2 94 FAel e B FHE e ATl E
AES 94 Belol st AT, Ao A F)
M 9 EAe L, pl £¥ 59 Fel e 84 o
siFolt AR Sol €&k A slel ols) Wyl % S0
F2 ol gel 9% e ez Qo) BAVTHE-4). AF 4
ol AFL Az D AAFARNA IAES 2d7H5A
o2 Qla) vl 4 FHA iAol LTATHE). 53] Aol E
A5 748, A HRAA h7)el mdEo} glo) 2| 4E &
o2 Q@ WA Aol ot 4 Aelel] & 9 v
BE A2t Basiehe). A4 SF) A4 AN 9l
F2 o433 9k 4T Ae) 71 Eel & b Aol sl

ol
o

FAL, 54 Ae, #F8 4E A=, microwave A
Sith. BFAIRE o] 2| gk A A 2] 7]ES el A A Fe
ok AR st g AL s ey e AR b
2 el B A wE o EAAHE eprlEn

P E A Eke WeolA Al A Z)E e s
o] B8 ateh(7). A o2 A 7€ F st WA

*Corresponding author. E-mail: kbsong@cnu.ac.kr
Phone: 82-42-821-6723, Fax: 82-42-825-2664

28] o]-g-o] AFAQ R JAAFT gt dubHo
Al Fe A AelE A8 AFEE A ols AL 75 ol A
9] el 7ok, AxLA (10 MeV o] 31), 12| 2 X419 37}
217} Qleh®). Al 2 A X glof| o] & 7H5 WAL ol
Z)2} gk Aol s = A3 A 7]+ IAEA ¥ FDAS
A a1z} "l AzlFol) A= o] vl Ak F)ele] 483 5
Iogllem o o] &Ae] s ovh9,10). < ekl
FAL 7148 o] &4 Fd S‘ -r]ﬂ A2} A AP o] o] 8-
o gk d-7-7F L) 3 SAFH(11-14). Lee 5(15-
17)3} Kown 5(18)2 Qlab ¥k A7} B o
AL 2AFS} o v x| 3= of 3ol off 3
Algste] Fal A 7] Tl A Z A Eel 10 kGy ©]
Bof| 2] w] A E-35}HA %72 NAe] 7bsdttta Barskeic) =
&+, Hong(19)-2- E3 2o g9 A
A Az e ethylene oxideel] ¢ 2)2)e} 7}
il 7"‘}3}4 HlEZE F3 78 Az A€ A 9
F4 M 7 Zhetade] A4S Fistgivha Bas)
I 3ok 3RA R ) Tl A= ofA] o] Eofl tigk A}
Ao} A7} o] FojFvhe Myl gle] old gt A7}
o a3}

mEbA] B o FeljAl = 7o

=
NTASSR

)

p

T EF
o

Fo| s 34 14 2 A

3E %
-3



Electron-beam irradiation

A4 Z A= electron-beam accelerator(Model ELV-4,
1 MeV, Eb-Tech)& ¢]£3}e low density polyethylene
(LDPE) bagell A&9 =27]7} 60 mm(ength)X60 mm
(width)7} £ 2 213 2381, 714 A F 2~8 mA, beam
dimension 600 mm(length) X 600 mm(width), velocity 5~
10 m/min®] A#FE2 F FFAske] 2~16 kGy7} HEE
ZAFi et o] wWo] FA%-S cellulose triacetate(CTA)
dosimeter & el stgivh.
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A2 ZAFE 2 A 825 gﬂ} g4 a3 0.1% peptone
water 45 mL-2 £ 4} 7] (Model MCH600SI, Tong Magic Co.,
Seoul, Korea)ell @2 30 sec E¢+ 43+ F HH bagel
9 7 3 min £} stomacher(MIX 2, AES Laboratoire, France)
Z o]&3le x2lstdrt ©17& cheese clothg o] £-3}¢]
71231 0.1% sterile peptone waters ©]-&3}o] 3|43 3
7+ 7ke] WA ol EFsl gt A E & 3% American Public
Health Association(APHA) %5 5} (20) o] whe} Al Al 3o
colony forming unit(CFU)E E7]38gict. 3714 AlwS
plate count agar(PCA, Difco Co., Detroit, MI, USA)E A}-&-
slod 37°Coll A} 29 E-at vl F3t ¥ colony & A9y, &
2 g Z3le]= potato dextrose agar(PDA, Difco Co., De-
troit, MI, USA)Z AH-§-8}e] 35°CellA] 39 Fak vl okt F col-
ony S Alssldot. AT T2 Chromogenic E. coli/Co-
liform Medium(EC, Oxoid Ltd,, Basingstoke, Hants., Eng-
land)-& o] &3} 37°Ceoll Al 2 FoF o oFak F A= =4
colony® Al3tgth. Decimal reduction dose(Dio value,
kGy)e ZF A 2ol & ZAMI el rp 8 A& FA o2 K
AAbstd th2l).

AR 24 AlE E o g A= HAA(CR-
300 Minolta Chroma Meter, Minolta Camera Co., Osaka,
Japan)E A}4-3te] Hunter A #HA19] L, a, b 3t 53] W&
2435t} ez vetdidoh 449 L, a, b 32 0
(black), -100(White), -80(greenness), -100(redness), -80
{blueness), -70(yellowness)2 Vel 7, o) ofj A} 845 =&
W} [, a, b gt 77t L=98.34, a=-0.03, b=1.62¢] %t}
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Fig. 1. Effect of electron beam irradiation on the survival
of microorganisms in sliced dried squid.
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Table 1. Radiosensitivity of microorganisms contaminated
in sliced dried squid

Media Dio value” (kGy)
Total aercbic bacteria 857
Yeast and mold 4.60
Coliforms 8.10

) . .
"Decimal reduction dose.
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AbR-3lo] A3 A AR FALZ AT QAo]o) My
9] wi3}E Jaczynski®t Park(26), Lee 5-(27)2] A& A 3}e}
7o) L, a, b valueel] 3114 Apo)rt fle ALz viehylrt
(Table 2). A A A elol] dubA 2 2 o] &5 1 S+ 5
A 2] (ethylene oxide)td A1EES] ZbmbAl FAlE= L, a
valued H3A1 7171} b valued F7HA 7= A2 o4& A
NTH14,27-29). B QAT A3}, A 2 E5A A=
aAEke] 7okl ZAbel] vlE] A xe] Wt glelA] kA g
Aoz Felxgde) g A ZAR xR 2309
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(Table 3).

o

3 Z= 9 &) A+ 2 a ol =7
a: total aerobic bacteria, b: yveast and mold, ¢: coliforms. Al F-8.3 4l M| 7| g R o] &5 1 gle A A
Bars represent standard error. v mAlEEe] ZdebAd A el AlE pfe) Mot A Al RS
Table 2. Changes in Hunter color values of electron beam irradiated sliced dried squid
Color - Irradiation dose (kGy)
Da_r?»nfl?Ef;T‘_r _‘ “qultgl S 2 4 8 12 16

L 48,476 48352 48,546 48.454° 48578 48 554°

a -1.132° -1.206" -1.370° -1.304" -1.380° -1.386"

b 7 748 17, 616° 17.814° 17.836 18.148" 18.234°

Any means in the same row fo]]owed by the same letter are not significantly (p<0.05) different by Duncan’s multiple range

test.
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Table 3. Sensory evaluation of electron beam irradiated sliced dried squid

Irradiation dose (kGy) Color Odor Taste Overall acceptability

0 5.00£0.00 5.00£0.00 5.00£0.00 5.00£0.00

2 5.00£0.00 5.00x0.00 5.00%£0.00 5.00x0.00

4 5.00%£0.00 5.00%0.00 5.00£0.00 5.00%0.00

8 4672052 5.00£0.00 5.00£0.00 5.00£0.00

12 467052 5.00x0.00 5.00x£0.00 5.00%£0.00

16 4671052 4671052 4671052 4671052
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