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Abstract

The effect of gamma irradiation was investigated on the microbiological and physicochemical qualities of boiled-dried
anchovies (large- and smallsized) packed in PVC film (0.06 mm) during storage at 15+1T for 6 months. On the other hand,
thermoluminescence characteristics of minerals extracted from the sample were analyzed to evaluate its possibility in detecting
the irradiated anchovies. The samples were contaminated by microbial levels of 104~106 CFU/g in total aerobic bacterial
counts and negative in coliforms, which were different depending on the sample sizes. Gamma irradiation at 3 kGy was
effective for improving the hygienic quality of both samples for 6 months, keeping the microbial population less than 20
CFU/g. Besides it was not detrimental to the quality attributes, such as instrumental color parameters (L, a, b, 4E ),
browning, TBA value, volatile basic nitrogen, trimethylamine-N, and sensory properties(appearance, color, odor, taste, overall
acceptability). However, storage conditions (time, temperature, packing) showed a critical factor influencing the quality changes
of dried anchovies. Thermoluminscence analysis was prove to distinguish irradiated from non-irradiated anchovies by
comparing both temperature at which glow curves appear and the curve intensity, that was possible even after 6 months at -
20TC.
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Table 1. Microbiological qualities of boiled-dried anchovies
during storage following gamma irradiation”

(Unit : CFU/g)
Sammple  Microorganism  Storage period Tradiation dose (kGy)

(month) 0 1 305 7
Dried , 0 19x10" 56x100 0 0 0
Anchovy T“ia‘*:i"m 3 60X100 93x10 0 0 0
(large) 4 6 64x10' 9910 0 0 0
Yeass & 0 82x10° 10x16' 0 0 0
mols 3 14x10" 56x100 0 0 0
6 18x10" 61x100 0 0 0
0 0 0 0 0 0
Coliforms 3 0 0 0 0 0
6 0 0 0 0 0
Dried  Total acrobic 0 5010 94x1¢ 0 0 0
Anchovy  bacteria 3 19x10° 49x10' ND* 0 0
(stuall) 6 21x10° 52x1 ND. 0 0
Yess & 0 28X100 25x10 0 0 0
s 3 80x10° 60x1® ND. 0 0
6 87x10° 6610 ND. 0 0
0 0 0 0 0 0
Cotiforms 3 0 0 0 0 0
6 0 0 0 0 0

1)Sample was packed in PVC film (0.06 mm) and stored at 15+

1C.
PNot detectable (the minimum detection level as 20 CFU per g).
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Table 2. Hunter’s color value of gamma-irradiated Dhoiled-
dried anchovies during storage”

Sample Hunter  Storage period Trradiation dose (kGy)
parameter”  (month) 0 1 3 5 7
6232 6163 6353 &2 6227
6685 6936 7022 6595 7080
6445 6325 5649 6694 6493

043 029 026 034 084
531 476 498 560 513
125 054 101 139 108

1052 1156 1041 863 795
1312 1236 1477 1167 1239
1401 1499 1608 1585 1560

000 126 123 24 260
715 846 1006 642 987
417 459 808 713 575
7364 7046 6969 TL.72 7033
098 6192 715 .92 7023
39 6886 6437 6666 6323

024 046 092 068 099
349 321 308 3% 329
053 064 08 05 -049

461 443 743 568 767
952 958 98 943 1066
1068 1068 1206 1115 1304

000 319 490 24 45
1146 1319 1019 1149 1173
1643 1238 1700 1454 1845

YSample was packed in PVC film (0.06 mm) and stored 2t 15+
1TC.
L . 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(v 4L%+ da’+ 4b2).
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Fig. 1. Lipophilic browning color intensity of boiled-dried
anchovy during storage at 15T after gamma irradiation [A:
dried anchovy(large), B: dried anchovy(small)].
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Fig. 2. Hydrophilic browning color intensity of hoiled-dried
anchovy during storage at 15T after gamma irradiation [A:
dried anchovy, B: dried anchovy(small).
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Fig. 3. 2-Thiobarbituric acid (TBA) value of boiled-dried
anchovy during storage at 15°C after gamma irradiation [A:
dried anchovy(large), B: dried anchovy (small)].

Table 3. Volatile basic nitrogen (VBN) content of boiled-
dried anchovies during storage after gamma irradiation”
(Unit : mg%)
Sample Storage period Irradiation dose (kGy)
(month) 0 1 3 5 7
2743 2682 2671 2640 2603

Dried anchovy

3 3780 344 319 324 3724
(arge) 6 5517 5198 5101 5044 50.18
1137 1137 1081 1067 1053
Dried anchovy
211 241 213 0B 013
{small)

3769 3584 3601 3522 3028

USample was packed in PVC film (0.06 nm) and stored at 15+
1C.

o Feo] Axe ¥ 7/HXE AA3e FoF 8%lon
2 A5 AxE Z437] 98l trimethylamine®] FHE
A3yt 9urA 02 trimethylamine oxide(TMAOY:S ©49)
de EAEA AR Folde oF FdiEHd ded,
oJAL A4 o goE AY EAEA FAT A7) Aty
of e} MF(Acromobacter, Pseudomonas F) st 4
5o] trimethylamine(TMA).L.2 W3}s}n] A wlgduje] ¥l
(39)°] Aok YA ZAME dEXe] TMA 3332 Table 4
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Table 4. rimethylamine (TMA) content of boiled-dried
anchovies during storage after gamma irradiation”

(Unit : mg%)
Sample Storage period Trradiation dose (kGy)
(month) o 1 3 5 7
Drcd anchory 0 1562 1049 839 1044 778
3 2073 2108 1062 1341 1039
(large) 6 2833 2719 2792 2497 2195
Dried anchovy 0 464 385 380 368 314
o 3 1086 1051 1066 1005 956
(small) 6 W8 29 208 2022 1866

Sample was packed in PVC film (0.06 mm) and stored at 15+
1T.
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Table 5. Mean sensory score by the analysis of variance for
sensory properties of boﬂed-dned anchovies during storage
after gamma irradiation”

Sensory Storage period Irradiation dose (kGy)

quality {month) 0 1 3 5 7
0 4007 433 40F 428 425°

Appearance 3 375 360° 425 3500 425 066

350 475 375 275 3TS

4000 433 350° 400 3750
3500 360" 375 375 325 066
400° 5500 350 350° 375°

500 43° 3750 350" 3250
3250 340° 375 325° 3500 14
4000 450° 350" 300" 350°

500 433 3757 3750 275
3750 3607 325° 325% 3250 103
4000 450° 375 3500 250°

525 433 350 375 325
3750 380" 350° 350 3000 145
375 528 377 3250 329

"Sample was packed in PVC film (0.06 mm) and stored at 15+
1T.

Sensory 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. 4. Glow curves of minerals separated from large-sized
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