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The Quality and Thermoluminescence Properties of
Dried Pollack during Storage Following Irradiation

Jungeun Noh and Joong-Ho Kwon*
Department of Food Science and Technology, Kyungpook National University

Gamma irradiation was applied to dried pollack to improve its microbiological quality and evaluate quality
gability of irradiated samples. Thermoluminescence (TL) properties of minerals separated from irradiated
samples were measured for possible use in identifying irradiation treatment. Dried pollack was packaged in
commercial unit (PVC film, 0.06 mm thickness) and stored at 15+1°C for 6 months. Samples showed over 10*
CFU/g in total aerobic bacteria or yeasts & molds, which increased during storage, reaching 10°-10° CFU/g at
3rd month of storage. Irradiation at 3kGy was effective for improving hygienic quality for 6 months, keeping
microbial population under 20 CFU/g. Gamma irradiation at 3kGy or less did not significantly influence
physicochemical quality attributes, such as browning, TBA value, volatile basic nitrogen, trimethylamine, and
sensory properties, whereas storage time remarkably induced quality changes of dried pollack. TL analysis was
proved suitable for identifying irradiated from non-irradiated samples over 6 months of storage.
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Fig. 1. Microbiological qualitiesin dried pollack during storage at 15°C following gamma irradiation.
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Fig. 2. Browning color intendity in dried pollack during storage at 15°C after gammairradiation.

left: lipophilic, right: hydrophilic.
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Fig. 3. TBA valuein dried pollack during storage at 15°C after
gammairradiation.

Different aphabetic letters on bars indicate significant difference in
mean values a 5% level by Duncan’'s multiple range test: A-D for
irradiation dose level and a-c for storage time at each irradiation dose.
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Fig. 4. VBN contents in dried pollack during storage at 15°C
after gammairradiation.

Different aphabetic letters on bars indicate significant difference in
mean values a 5% level by Duncan’'s multiple range test: A-E for
irradiation dose level and a-c for storage time at each irradiation dose.
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Fig. 5. TMA contents in dried pollack during storage at 15°C
after gammairradiation.

Different aphabetic letters on bars indicate significant difference in
mean values a 5% level by Duncan’'s multiple range test: A-E for
irradiation dose level and a-c for storage time at each irradiation dose.

e kS BArK(Table 1). & Ao 2|89 712EA4
(acceptable border ling)e B3 3 (fanoz HokS w 3kGy
oJ3te] A= AR o2 A eold7HAE 58 &
Ho| JsaA dERTh o] e A= EAH 71EAY 5
kGyel #mhdS 2AFSL AL(25°C W9yl efdz A%
3IS W dRAIEE AEAol ey 2AREE 3K (far)
ool #HEBAE Yepidths Ra(30)et FAFSH A&kl
om, o] AR SHH PAES WAAFOEZN AT F
AEXF FHMHANS =d F Id& Aoz ASFHATH

TL BXISH

vk AR Bojo] zAF Heet A7 T GEREH(TL)
EA4L A3 AAVFEAEES Hrheith ek AR
W TL sgna intensty(TL)E 579¢ 23, BE AlRlA B
AR AN peskZt UFERRE 2R 919} pesk intensity
o] zpol7F B3It Fg. 60 UERd vRe} Zo] 1 kGy o
o] ZAMEANX = Bolst peakrt &F 200 A ANA VeI,
ZAPA e F7tol| wWEkA dgnd intendty’t S718EATE 1
U H|ZARRAA = 280°C A FollA vllg- 2 peakZt UERSE
o} 283 A2(-200)l 670 Ft AdstAA TL sgnadS
S A3 -] H|ZARS] peske 300°C F-ollA e
WaL, AR peskE 200°C A A YERESH, BHIRAE
ZAE 7Fe] TL dgnd intendty Xfole w9 FEisle] E
o] 7Fsalaith. gk 13 AAAIHpesk 2=t ZA7))E H
A7) S8t TLS 543 AEE tA] ARAHLKGy)3H
22} gow curve(TL,)E =438k TL ratio(integrated TL,/inter-
grated TL,)E -ttt 22|32 gro] 0.05 o]atel™d Hj=AL
T2, 10 oldold W] ZAME Zo= ddsin. 4394
I AP Ro] F7HESE TL rdiod] 3ol SV B 4 9
3L, BIZRARES) AR TL rdio 3] & Zkol& YeRd
o] TL Sl o3k HAFsES & sils] F3Utk(Table 2).
o] 7+& A= Khavt Ddincge?] I+ 23H32) 2 Kwon 5
(3R] th=A Aot 2 dAshe Ae=2H, £ AdFdM=
normaizationel] €]t 2] ZAH(re-irradiation step) HHol TLE ©]
|5 AN AR AR A 2 AEAES SRR

o



L SENE S SEESER 715

Table 1. Mean sensory score by the analysis of variance for organoleptic propertiesof dried pollack irradiated in y-raysand stored for 6

months”
Sen i - th Irradiation dose (kGy) Fyal
sory quali orage mol value
v qually “ 10 30 5.0 7.0
0 5.00° 4.00% 3.50% 3.75% 5.00%
Appearance 3 3.25% 4.00% 3.50% 3.25%¢ 3.00 154
6 3.50% 475 3.75% 275 3.75%
0 475 450% 4.75% 4.00% 475
Color 3 3.25% 4.00% 4.00% 3.75% 3.25% 2.61
6 4.00* 5.50° 3.50° 3.50° 375
0 5.00° 450% 450% 4.50* 450%
Odor 3 3.50% 3.50% 3.50% 3.75% 3.50% 201
6 3.50% 3.25% 3.50% 3.00° 2,75
0 4507 4.25% 4.00% 4.25% 475
Teste 3 3507 375 3.00%™ 3,50 3,50 229
6 3.00 3.00° 3,25 2.75% 2.00°
0 4507 4.25% 4.25% 4.25% 4,25
Overall 3 4,007 3.75% 3.50% 3.50% 3.50% 145
6 2.75% 3.00% 3.50% 3.25%¢ 2.50°

YSensory evaluation was conducted by ten members of panel using scoring difference test and sensory scores were; 6, excellent: 5, very good:

4, good: 3, fair: 2, poor: 1, very poor.

@Mean scores within a row followed by the same superscript are not significantly different at 5 % level using Duncan's multiple range test.
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Fig. 6. Glow curves of mineralsfrom irradiated dried pollack at different doses.

left: non-irradiated sample, right: irradiated samples.

Table 2. TL ratio of minerals separated from dried pollack during storage at —20°C after gammai irradiation

i TL ratio
Storage period Mathematical fit R
(month) Control 1kGy 5kGy 7kGy
0 0.04 159 2.74 2.79 Y =0.3527X + 0.6438 0.8139
3 0.02 151 2.47 2.56 Y =0.3194X + 0.6020 0.7999
6 0.02 1.40 2.39 243 Y =0.3078X + 0.5597 0.8073
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& 27100 sl ok Zesislod el o]Fel: tix
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Atle] Fast i AAUHES AESISIth X Ho
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o] 27 INY A Folle 107 CFUg 2.2 7
7¥stoith. 28y 3kGy 7R FARM = A 2717
A ONL7HAE AESA olstE JElth Hojo] Ax
4 elxlZ4] 7%, TBAZF VBN, TMA @ #58 EAS
Ab A Tet AR T W) B A, AP wE tha
sprh ERlER o AT R A AlEE A T
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