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Abstract

We examined the effects of electron-beam imradiation (0.5, 1, 2, or 5 kGy) on microbiological, physicochemical,
and sensory quality characteristics of Myungran Jeotgal, Korean fermented seafood, during subsequent storage at
4°C for 2 weeks. Viable counts of total aerobic bacteria, yeasts and molds, and total coliforms fell, after inmadiation,
to below detection limits (10" CFU/g). The pH of irradiated Myungran Jeotgal was maintained during storage but
that of the non-imadiated control decreased. Sensory quality was not affected by electron-beam inadiation, except
that color scores in samples imadiated with 2 and 5 kGy were lower than that of the control. Lipid oxidation
tended to rise with increased irradiation dose and longer storage periods. The results suggest that electron-beam
imadiation can be used to extend the shelf-life of Myungran Jeotgal without apparent quality attribute deterioration.
However, means of preventing lipid oxidation resulting from electron-beam inadiation need consideration if imadiation

is to find further applications in the food industry.
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Aol ol WA 2ARE SASE, v BRI, G
Moz kst FAA o] dvha At @
4Fe) A4 9] sl tig A
o4 SITh(10-12), o]s} TEo] Aol Pvha ZAk 2
ol WAM Bkl Tt vIAe] Belgoz s

A 2] Tigte. s A AL F
AR ekidel] wlste] Exjelo] ol W] el
ARYe] F3 A F AFS) LEws} gl 2870
H, #2712 W17 whie) A4 g0 e FB
OITH(13,14). AAA Aol I3 VIR i EAZ HF
o AR QY BF Q7L B(5165)3 DAL Y
AE7} S8 AgEo)aL ekl 24} Aol His) e
e BEAF U AR 2Ake] ol B ATE
o1} o} vlFF Aol Ak} olgHes e A
2 /M 5 glovt ekl 24 o|§% A Ane
2 B 24} A Sa7101E o e Mol ATH1T,18).
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QT BAABA9 S olEel AN 2AP} B
yol vl B, olate B wA S At
Fo AT, AR 24l o3 Hane] 444 F
Fee AASLA Fe.

a
o
=
K
)

oy

o%

)

ME U

o AFEE AFe 3= AF HaAE ALF
S AZQAHADZHE A F ol A8+
F-8 gEAdY Ax 34 W HEHE Jas o
-18°Col3tol Al gl W s WAsl 50T ol3),
48117t o) BE= fralE(10°C o] 8, 18413t oWy 74
o 93l shEAZ = AlFste] F-AE} vt & 0+2TCo
A 20+597F AN ZATE 12} A F A8 AT o8
RZ FEEH JET -, TUH o5 L o m=
AEE AASRE AEHGS AA ] 0£2TAlA 5424
S AQAZ F oA Rz e} 23} v §ate] A 23T
olFA AFxH WIAZL 122 WEAZSI FEHEY
2 AL & 23) 2 33; A AGS 5l Alge]
A "ok
AHS 3 A= drd ZEod™ 23R 10 g A
e}
w

o} AFEFA e AulZ A4 A ATk

o ol
>~

MAM Z=AL

A} A (electron beam) A= ©]H]E| Z(F)(Daejeon,
Korea)®] ELV 8 Type HA7}7]1E ©]&3tth AH&-€
AA7H57]E 2.5 MeV, 1 mA 271013101 A £ t(sample
tray, 80 x 80 cm)°l] A E£F MAI(1.5 cm ©]8}) B JEl =

A olo] A|=FS o] §ate] AoX 747} 0, 05, 1, 2
95 kGyS] F T ES AEE St SR Skl
£ cellulose triacetate dosimeter®2 13} ATE ZALE HF
WA DL ofo|zue Yol AYPHZE o] F3te] 4T
A 277 WA AGsHA A7) e FAe HelkEs

ojd=Ssts Z2E2

AR ZAF & 2717 ] w2 WAz vAlE A
ARs L 371 A, 3R 9 F3], 12l TS
Z43AE F, Al 10 goll ¥ 2 9470.85%, NaCl)
90 mLE %718} Bag mixer®(Model 400, Interscience,
France)& AH8-81] 120% &% E3 £ 107 FApe=
3| Mgk & Zpz7to] v Aol =atnh. Gyt S Al
g2 S 247 total plate count agar(TPC, Difco
Laboratories, Sparks, MD, USA), eosin methylene blue
agar(EMB, Difco Laboratories) S A3} o™, &5 9 &
o] HEE 3 v A= BT ¥ yeast and mold agar(YM,
Difco Laboratories)E 10% tartaric acid(Sigma, St. Louis,
MO)E H7}3le] pH 42 ZFale] ALEa}sic). vl
A2 FEH P o2 49 colony 55 A8t

¢y 1 g colony forming unit(CFU/g) 2.2 YeR] AT
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A 7](Thermoconstanter, Novasina RA/KA, Switzerland)S
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o] W3}7} 302 o]} LojuA] & AAlS HE RS
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Alge AF F AW A =9 =32 2-thiobarbituric
acid reactive substances (TBARS) 7t2.2 =74 3}$H20).
AR 5 g& SF7 15 mLoll ¥ 3 butylated hydroxvanisol
(BHA, 72%) 50 uLS 37Vste] @271 AH&-ste] o4
(1,130xg, 1AIZ] & Fdd 1 mLS A|gded ¥
TBA/TCAS<4(20 mM 2-thiobarbituric acid in 15%
tricholroacetic acid) 2 mL-& &3} 3l9th &S 158
ERF 90 TAA 7FE e 3 1027 W7 st 2,000%g= 158
AR E F A5 AL FHslo] BFFEA(DUS30,
Beckman Instruments Inc., Fullerton, CA, USA)Z 532 nm9]|
A FBEE SAsITE A A EE mg malondialdehyde/
kg sample= 3EA]3FA T

pHe| S A8 1 g& 75 9 mLel ¥o] 72 Az
5 @A o3| (Whatman NOA)Z o 7}s}o] 2} A5 9]
o]l 2204 pH meter(750P, Istec Co., Seoul, Korea)
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SHEA

RE AF e 33 W AAsgoH, o7 ARSe
SAS software(1995)l 4] 213 % general linear model
procedures 3P 3FIL TAREA] & o] FQl Apo|7t BY
u} Hfgk It 2Fo]E Duncan®] ThFEAAHS AREShe] 3
73t 3 tH(p<0.05).
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Table 16 JERQTE AR 2218 gakxize] AA7]7t
N W F 5719 AT, AR BBl % hPE
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ko] 71l whel mBES] 47t Hadhe AEs B
o & 3714 At A9 AR 2AL RS g2l A
175 log CFU/go| 121} 1 kGy ©)de] ZAFAlA = &3
Al(101 CFUjg)°l3te] +FS Hol F 5714 Altel digh
AR 2Ae 2t A3t & A2 Uehgth g

AR} FFolY Ag 7] LAFTFS HETNA 2.87
log CFU/gS ®.2) ¥h | kGy ©]4e] A4 1 log
cycle o]’3e] ZHt a7} ettt tidd =3 A
2% )zl A 2.86 log CFU/gol Rt} 1 kGy2] HAHA
ZAtol 93] 1 log cyclec]’d A4 01, 2 kGy ©]7d<]
AP ZALe) oJste] AEEHA(10° CFUg)ol3te] 437}
A AT o] A Z2AL| ofste] ARz ndE
APEE S BRI 4 Uik Al v Eol tigh A
TaETE A ZARE & A9 rAEY A U oy
7} F7Yete] @23 B o] WA Ha o]d wE
DNA &7l oJste] mlAE Apdo] dojdtial Hustar
ATH2D).

AR ZAE HBE AFel 71X 4TS ¢ 0}37]
fJate] A% 7170 W W A& tﬂi}ﬂ ZAskenh
AR ZANE HEAge] & 5714 AlTe A 2FF ;Hz

ol A 4.48 log CFUJg 5522 3 log cycle = S7FeFA
°1 05 kGy ZAF9] 79 264 log CFUjg 2 A} 250

37 A|168 A23 (2009)

Bl8ke] 1 log cycle AE9] 5412 B0, 1 kGy ©/39]
ZAHE olME HEIA0' CRUfg)olshe] 58 Hod A
AR 2l QM F 5714 Aol 4] <
SRlIeITE aRe} Fgole] A A 275 ool A
= 365 log CFUJg7HA] S-418k3AIRE 2 8L 5 kGy o] A
oA 247t 2.03 2 1.07 log CFU/go. 2 thET-o] H]a}e]
1 log cycle o] Z2lo] AR @o] A=) alAT &
T8 75 A% 25%F 1 kGy ZAFlA e AEH(101
CFUJg)ol51e] 38 Ha] Axbal 2 o4 ulgate)
2ol A o] FRALAUAR thE Ao ZAFFAAE
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S ¥o]7] 913 A8 71004 Ak ZAtel] ofsh WAy
B9l §93Q 7t &t ER1IFEAEH, ol £ A
Azf AR Z2AF BEgE el AL AR PR E et
A7} o] FlE Atk 22 Song 5(17)3 Waje 5
(18)& 77} vix|et 23 A4 AYaol] S FE F
b B AR ZALE 3] Dy values S8 A
AR A} ekl 2Ate] Hlshe] mAE A B3}
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Table 1. Effect of electron beam irradiation on the number of
microorganisms (log CFU/g) of Myungran Jeotgal during storage
at 4C for 2 weeks

Trradiation dose (kGy)

Micro  Storage
orgaism  (period) g 05 10 20 50
" 175:1194%  181a21200  ND® D' ND*
mcbic 1 ATR0461 286:07067 148:L181T 125:LS ND'
i)y gms 26050 ND D' ND'
0 287:0057 249:40289° 1874094 NS ND'
Y& amn 200087 1800 N D'
2 36508 311:054" 286:0587° 203:0691°  107:0725°
0 286:0281° 206:1457° 16720477 ND' NDf
Coform 1 299:0367 218:156  ND’ ND' ND'
2 ATHOME 204137 OND' LIS 15:1868"

?Values are mean £ SD (n=3).
MViable cells was not detected with detection limit at <10".
"Different letters within the same row differ significantly (p<0.05).
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Hste] foH o2 =& TBARSH O] S H A A47]
7o wE TBARSH-S A 717te] 7kl whef, 18]
A2 AP o] S7FE el wheba] folF o FTtete]
FlF ALk AAF] AR 2AF Al Apsta) o] W)
£ #E3 A= AY gl Aln F(24)9] ATl w2
AR ZAME =5-2] TBARSELO] thZTtol HIske] &
o7 Egrin Bustgon, A 2AME AlS ®
g ) 2ol Hlste] TBARSE ] Z718ttkal Ralstar
ATH25). °1H S RuEL B 43 Ao} g5 e
o= AR ZAtel] oaf AF ol FitsEolu A7
(free radical)S°] /4= 7] wfjFolztar B2HEth26,27).

webx] Ak 2ARS AFel 2887 fleiMe ekl
I} w7 R 2 AAatkske] £xlo] 7HE Z AR o2k
g 5 e, A AAA 2AE AFo] WA s
9 Ao b 71EAQ] WS o] &ste] A At
71 A7) 98 B2 A728-30)7} o] Fo A AL 9lo]
HEAQI o] gHo] 2 488d 4 glogs} ddEch
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Table 2. Effect of electron beam irradiation on TBARS (mg
malondialdehyde/kg sample) of Myungran Jeotgal during storage
at 4C for 2 weeks

Storage Irradiation dose (kGy)

0 137+0.190" 152+0.168" 1.94+0281" 136+0.108" 137+0.138"
1 0930075° 1.12+0025 139+0026° 146+0070° 1.610.011°

2 1.18£0.046° 135$0.158° 2.04+0.142° 3.10£0.121° 3.28+0.240°

"Values are mean * SD (n=3).
“Different letters within the same row differ significantly (p <0.05).

SEYNT % pH

A2 ZAME BEALY] FEGHEE 0.89F YERY
om HAP ARl e oA AlelE BolA] 3%k
TH(data not shown). AAA ZAZ} o] RS Lo
FS 7IAA gheo] HalEal 9o m(31,3) ol ¥ AF
o] Aot FAakeh AdS YR AT

ARtz o g Wk A2 A7 717kl S5 whet
a2 A WAES FFO = QlIste] pH7E A3} gt
dA ATH19). £ AReA AR 2A oS W2
o] 717k w2 pHO| Wgls SA3 Ay} 53] 5 kGy
ZARFOA t 2o Hlste] o)X o7 & pHE B
o, A7t Foll= HAA ZAEZE 2T Hshe]
pH7} =& 74%S HATKTable 3). SFAIRE A7 257}l A
djz2Tteb A A2t BFeA pH7E BojAl= Ao| &
A=A olelgh A= A ZAte] o) mldEo] A
dste] pH7 A FAE T 473717 0] F7hstel| whet
u A Eo] 7 F24lo] dojut pHYF Holdl Aoz AlgHTh

|8t 9 A FESA 201

Table 3. Effect of electron beam irradiation on pH of Myungran
Jeotgal during storage at 4 C for 2 weeks

Storage Irradiation dose (kGy)

(period) 0 05 10 20 50

0 5.600.005" 55740005 5.60+0010° 5.61+0.005" 5.61+0.005"
1 559+0000° 55840005 551:0005° 561+0.005° 5.62+0.005"
2 54540000° 5.51+0.005" 54240005 541%0.005° 5.56+0.005"

"Values are mean + SD (n=3).
“Different letters within the same row differ significantly (p <0.05).

A AV islas g A Ak 24
7} Rl A, 9 g o), 2% el F3H Ve
o 71X JEFS FAVSITHTable 4). A} 39} A%
ToF A AR 2] 4]1 el
7F GERA] ko, A 254 Aol M 2 8L 5 kGy
EAR7E HiZETel Hlste] frojHoR vhe Mo Eg Hol
= Zo] AT T, FHA VSl o=
A 2pol7} Qe A eE YEsith Song S(17)9] A
TAF} v Azl A 2AHE SRS o FEA
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Table 4. Effect of electron beam irradiation on sensory scores of
Myungran Jeotgal during storage at 4 C for 2 weeks

Storage ~ Sensory Irradiation dose (kGy)
(period)  parameter 0 05 10 20 50

Color 5751055 5.66:0887 5.50:1314  5.16:1403 5001348
Odor S8LI4 5581164 5581164 55011445 5.58:1378
Taste 5661073 5830937 5.66:1.073  5.25:1288  5.25:1.288

’ Offflavor 47541959 4011975 491+1975 500:1758 525+154
Texwre  558:09% 5380996 51651267 541137 533:1230
Accepiability  583¢109  600:0852 5910792 5501087  5.358+L.164
Coor 53041567 S.10¢1728 4501715 440:2011 360:1712
Odor 510153 S510:1523 490:1197 530:1636  5.10:L197
Taste 52041229 5101286 4801475 450:1900 410:1523

b Ot SA0£1429 53041494 101197 54041837  5.00:1632
Texure 50051490 S00:1490 S00:1490 47022002 440:1837
Accepiability  510:1197  500:1247 4901370 460:L646 4101370
Color 5701766 5.50£1433" 5.00:1333" 370:1251° 380£1475°
Odor  SO0:LIS4  S10¢1100 500:0942 420:1398 44041897

) Tste 52061549 51051595 47061059 430:1494  450:1581

Offflavor ~ 520:0788  520:0.788 480:1.032 4501354  4.60£1.646
Textue — 5.00:1.632 490:1.663 4701494 4601505 4.80£1.686
Acceptability ~ 5.20:1.135  520£1229 47010823  4.10:1197  4.10:1449

"Values are mean * SD (n=3).
“*Different letters within the same row differ significantly (p <0.05).
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