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Effects of yhlrradlatlon on the Quality of Seasoned Cuttle during Storage
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Abstract

This study was conducted to investigate the changes in the quality of gamma-irradiated seasoned
cuttle during storage. Seasoned cuttle packed in PVC film (0.06 mm) was stored at 15+1°C for 6
months after treatment with doses of 0 to 7 kGy. Microbial populations of seasoned cuttle were 1.6 x
10° CFU/g in total aerobic bacteria, 104~105 CFU/g in yeasts & molds, and negative in coliforms,
which were effectively reduced by 3 kGy or higher up to the undetectable level(<20 CFU/g). The pH
and moisture content of the samples were not changed with irradiation, but moisture was some
decreased during storage. ‘The instrumental color (especially Hunter b value), pigments {lipophilic &
hydrophilic) and TBA value of the samples increased with storage time as well as irradiation dose more
than 3 kGy. The influence of storage condition, however, were more significant. Irradiation did not
induce any changes in volatile basic nitrogen (VBN) and trimethylamine (TMA) contents, thereby
maintaining their contents lower than those of the non-irradiated samples during storage by reducmg
the microbial load.
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1. AERE

oy

2 o)

B A ABE ZoloAols 0y A9
FRAIN 2318 AL 0T SNPAH NE 2
£ PVC fim(06mm)©2 299)(500g) TA
ST 7Y Zubd 2AF NBE A 2san

2. ZORM ALY X

A8 Zubd ZAVE Co-60 ZHubd RAIAA

((AECL, IR-79, MDS Nordion International Co, Ltd.

20k A 20| QAOIO] EREY 517

Ottawa, ON, Canada))& ©l-&3ted A-2lA A7t
AT HFEE e AU HEMT B g2
1~7 kGy9] § F54AFE dESE 3o, &
Aol AL ceric/cerous dosimeterS AR EQTH
(£50%). AR AZE 8Bl2AL A 59 84 1541
CollA 6747 AgstEA Ao ALt

Zu] 2A40fe) ERjsts vAES 2 Ztata
AP AA7IZHEN D)ol wet dFa et A

g ZABIEY. 250 A8 dA%s 9
=F42 108 A% 1S plate count
agar(Difco Lab, USA)& AHE-3to 37CAHlA 2042+
ol Wik ¥ AL AFHEh EF 2 FFo)E
potato dextrose agar(Difco, Lab, USA)E A&-3td]
AFH 10% tartaric acid® pH 358 ZAd 3 9
HRUOZE 0CAA 297 vidd & AFL e
N AF2 desoxycholate lactose agar(Difco. Lab,
USA)E AFE3td pour plate methodZ 37°Coll A
1~2%47F vicksled A2 RS AF2IGY. 2
9 oAdEo F= AF 189 colony forming

unit(CFU) & Jehfigich

4 TIHH ME =X

Zuje7gols) Mo WstE 4HRI] A8 coor
& color difference meter{Minolta, model CR-200,
Japan)E AM238led Hunter scaled 98t L(WHE),
a(HAE), W(FAE) 2 AEMR) %E 2359
ohoo] i EEWA L, a b 32 47 9766, -036
2 192 o) g |

zol9olel pH 23& YRAANR 2 AE
A& 5gof Eol&F SomiE 7hsted & R H
ARG AEH4E FAst pH meter(Model
1Q240, USA)E ZARd Ut FEZ Infrared
Moisture Determination Balance(Kett, FD-244, Japan)

g olgstel W Z4std
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6. ZME X

A124k5}o] @)% 244 (tpophilic brown pigment)

¥ Chung & Toyomizu®e] 913 whe] F3po]

chloroform-methanol (2:1, v/v) £l 24, Maillard vt
<ol 23 24 = (hydrophilic brown pigment)< Han
SWel g% WHe| F39 H,0-methanol (1:1,
v/v) &9 AMSEtd 7t &8t ST

7. TBA 7} X

Zu 0 Aoje] AARES] AHALE Fopry)
AA3te] Tumer $9¢] ¥y whe} g e] 443} Al
A== malondialdehyde$} 2-thiobarbituric acid2)
AMukg-0 2 538 nmollA] B A FsIA T}

8. &dbd AHv|EA (VBN) &H

$24 997)2 2 (volatile basic nitrogen, VBN) 9]
AL nFPLe s 233 gd. A8 F49Y
ImiE #Aste] Conway 47] el Y2 Yol
001 N HBO; Imlig ¥2 ¥, K,CO; ImiE WE7)
A4 FPs AT g A2YA EE
Fo] 37ColA 12087 AAT F F7]9) 002 N¢
H,S0, §9 22 AAste S84k

9. Trimethylamine (TMA) &3

AZe TMA #2& 2A87198 Mumy &
Gibson B 23l AR =, AR I

o 4mld] 50% formalin 1mi& ¥F I3 F 50%
K,CO5 3ml, formalin 1mi, anhydrous toluene 10miE
SAUZE Jtste] 187 A" 587 WA ¥
229 A& TmiE 33 FF NaSO 8 $ol
FEE AARAY. EF toluene F Smiol 002%
picric acid-toluene 29 5mIE £k 1087 B
@ & Z7siqnk

I A3 9 3%

1. DjdE ds &Y

Zuld 2" Z0) 9Aosl A% 2 uAE A
SEXNS AT HJTHTable 1), A3 45 QubdF
o 09 EEE 7ula ZAbEA @ BRARd
A 16X10°CFU/g A% 22 ASHUZ, FAb
Aol Z71HA 1 LYEEE TASE AYS
Bt = %kGy ZARE olNE ¥E7t A
Zastd AZ2HA SAY 2070 0|5k} colonyE ¥
A% £ YATH AR7ITe] Aol wE ZAEA
e NBANE ANARY FE7 Fol HA 2
7heke uh, 1kGy ZALFAE I 2 Was
Holx] YO} KGy ol TAFFAME AF 67
go] AUE A3 EAFe) AEHA FAY ¥
A9 colonyE FAY 4 YT AR B FFo|)
A% AT A wAAR wzAT B
1kGy FAFFAA 100~10°CFU/g ALY 29EE
£ HUOY 3kGy ol ZAFFIME A& FE7}

nit : CFU/

<Table 1> Microbiological qualities of seasoned cuttle during storage at 15°C folloWing gamma Yirradiation

40x10°

0 NDD ND -

Total aerobic bacteria 3 1.8x 106 9.5x10% ND ND -
6 1.9x 108 99x 10 ND ND -

0 2.1x10° 32x10* ND ND -

Yeasts & molds 3 9.8x10° 50x10* ND ND -

6 1.0x 10% 59x10* ND ND -

0 - - - - -

Coliforms 3 - - - - -

6 - - - - -

DNot detectable (the minimum detection level as 20 CFU per g)
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b AL R HZAF A)E9] A7 wE
pH ¥3tE ¥ EAdH(Fig 1). £E AlZoiA pH 5
Axe e Jelgon iAo ZilgdeE
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ERR oD, ZAMIF & Wehe frojdolx
$HFig. 1).
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ARG EoldSE A% B A deht 1A
o ek AR AR MEd] J®e HAE
° 2 et dH(Table 2). Kwon $9& #Hoj{ 9]
o 5kGy o]3he] 7mbA ZAFS} ZAF & A LAZL
Ago oA T ojzdd AL B FAY 4
i el= A E_J_o].o:] ;quk]%tg] Zrobd ZALS) X—]Zl
Y mgxe ande Aue Amel Mddss
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<Fig. 1> pH and moisture content of seasoned cuttle during storage at 15°C after gamma irradiation
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<Table 2> Hunter's color values of gamma imadiated seasoned cuttle during storage at 15°C

81.55

85.68 83.08 85.51 81.38

0
L 3 74.05 7892 74.12 78.62 78.27
6 83.70 7931 78.45 73.711 78.31
0 -1.64 -1.64 -1.59 -1.60 091
a 3 351 377 492 437 5.53
6 -1.38 -0.48 -0.55 -0.55 . 047 .
0 12.49 147 13.77 16.77 21.50
b 3 14.96 14.89 "14.86 A 23.10 25.14
6 18.14 2043 22.13 2529 27.08
0 0.00 4.69 200 401 - 446
AE 3. 943 6.48 10.19 12.56 1491
6 6.05 833 - 10.18 15.05 15.09
D 1. Degree of whiteness(white +100 — 0 black) . .
a: Degree of redness(red +100 +— 0 < -80 green)
b: Degree of yellowness(yellow +70 «— 0« -80 blue)
AE: Overall color difference (\/Am )
045+ 0099
0404 o8-
035
0074
g 0.304 gg
EE .g 8 oos
_gg 0.25- ?3
1 005
£ ;
g . —8— Cortrob
© o1s- 0o T ;g
-7 v
0.10 T — T — i 003 T Y T T ""‘ L o
0 3 6 0 3 6

Storage periods (month)

Storage time (month)

<Fig. 2> Lipophilic and hydrophilic browning color intensity in seasoned cuttle during storage at 15°C after gamma
irradiation. left: lipophilic browning, right: hydrophilic browning -
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T A zolE fle Ao YeEltHFig 2).
AHHo R ZujeAols) Mgy TAM TN
€ ARZALE, 717L 23 $)ell 9% wol 2
T AR AgHen, o ¥ oE A
SO ME H¥ u} Qr37aLL1020)

AolFel A9 REsA o] o) il 3l

£ RoZ ¢¥A Yed 1 FIME TEBER
Aol 8ol B ol ek Uiy
A% 718 GAE JE A7 53 A NERAT

g IkGy ZAFIME TBAM Zol7k AU o
Gy ol ZALFANE Z7haAe] UegT &
# TBAZHE AR7)7bo] AoiQo) mal Zrteigls
o, 53 A% /MY F kGy ZALPAA B
2 Byt ol A F7 SN XA TAY
o AP AR A% peroxide$t carbonyl
380 AAHUYE BRIV} FAEIYTHFig.
3).

Zuv|2Aole] HLHAsIAL (VBN) &FE A
Ao oF 70mg% FEOIYOH ZALME] w
foFe ol gtk Tt A7) A

fu o

(225 immediately after treatment
After 3 months of storage
05 -1 I After 6 months of storage

TBA value (0.D.)

[+] 1 3 5 7

Irradiation dose (kGy)

<Fig. 3> 2-Thiobarbituric acid (TBA) value of seasoned
cuttle during storage at 15°C after gamma
irradiation
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<Table 3> Volatile basic nitrogen content of seasoned
cuttle during storage at 15°C after gamma

iradiation (Unit : mg%)

Storage Irradiation dose (kGy) )

month O 1 3 5 7
0 74299 72,06 74.40 7445 7.7
3 88.59 88.06 85.88 85.79 79.90
6 111.00 105.18 10545 101.69 99.33

DMean of triplicate determination

<Table 4> Trimethylamine (TMA) content of seasoned
cuttle during storage at 15°C after gamma
irradiation (Unit : me%)
Storage " " Trradiation dose (kGy)
“month o 1 3 5 7
0 38320 3373 3123 3387 2441
3 50.16 43.18 40.11 38.13 36.87
6 68.17 64.17 66.49 55.79 4748

DMean of triplicate determination

doll wat VBN &2 oF 80mg% olFoE F7}
3. AF 6/MEolE 100mg% o122 vhehd
o AR7|7ke] Aol we} AR ol Frkstm
A VBN &kol =122 234 zolalx 73@%
ngon AF e/fLols HRAMEY} AT 7
E3ig zolrb UEbgtHTable 3). ol& DMHE §
&0 2 <&} VBNel A4HU7 o2 Aztdn
) Trimethvlamine(TMA)9] A% ZA} FHZFdE

Bme% WAGoH, A ZUt8eE O &
ol B uehdth A% hY Fle I el F
et ey ZAR S ot @ g BHyon,
A 6/ME Folls TMA FeFol vERATS H 4
68mg %7+ A 57}?’5}@‘04 FALFA A = 47~
66mg% ol ¥ FES HYUHTable 4). ol& 22
Ade AR F uAE FES AL #Y] Sle
AoZ #GHW A A% TMA el @zt
dalMes & o A AE/ sttt ot
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AN E AHEgTh AEY MAE T FATE

16X10°CFU/g, &8 % J%Fo] 10*~10°CFU/g, W.

AF2L 8402 77 Yoy 3kGye) 7wt
R ZAFE A% IR A28 et 2
ZFE BYT AR pHS FEFTS Bopd =
Aol olsl Qe WA ggot AF F FRIB
2 ZAHAT AIEY MZ(Hunter b), A&A =
582 Mae Avds EX& YehlE TBAZME
KGy ol4tel Zopd ZAl o8 Z7EoU A
B717be] Qo] O 2 R2oE FAHAYL. AR
VBN ¥ TMA #3FE Ztuld A} A] vBjRARES}
SARAY B e BYon, AT FoE Ay
RO Z7leke Aol 2upA ZATE UAE
EE9 74T YRTHG $oHo8 Qe e
Ry A

A 2

2 a7E Fler L 833A71E7 97}
29 A4 ot AFATALALE B3 53
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