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Abstract

Physicochemical changes were determined for the boiled—dried anchovies packaged in a laminated
film(nylon 15um/polyethylene 100pm) and stored for one year at ambient and cooling(5~10°C) tem-
peratures after gamma irradiation. Lipophilic and hydrophilic browning pigments increased with
storage time particularly at ambient temperature, even though initial 5 kGy irradiation did not affect
the formation of pigments significantly. This results were confirmed by the instrumental color
determinations, Hunter color L, a, b and 4E. With respect to changes in relative fatty acid composi—
tions, storage period and temperature were more influential factors than gamma irradiation. Irradiation
at 5 kGy induced insignificant changes in the total flavor profiles of stored anchovies, which were mainly
composed of n-dodecanal(26.7%), n-pentadecane(22.2%), n~octanal(4.9%) and 2-pentylfuran(3.4%).
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Table 1. Browning pigments of boiled-dried anchovies packaged in a laminated film(NY/PE) and stored for

12 months
Hydrophilic Lipophilic
Storage temp. Treatment (O.D./g, 430nm) (O.D./g, 430nm)
Ambient Control 0.055% 0.474°
5 kGy-Irradiated 0.051° 0.468°
Cooling Control 0.025° 0.268"
(5~10T) 5 kGy-lrradiated 0.028° 0.270

*PValues within a column followed by the same superscript are not significantly different at the 19 level using
Duncan’s multiple range test

Table 2. Hunter color profiles of boiled-dried anchovies packaged in a laminated film(NY/PE) and stored for

12 months

Color ameters

Storage Treatment pan =
temp. L a b 4E
Ambient Control 55.8° 4.0* 14.4° 7.7
5 kGy-lrradiated 59.8° 4.4 15.2% 7.5°
Cooling Control 61.6° 12° 115° 3.4
(5~10°C) 5 kGy-lrradiated 61.2° 2.1° 11.9° 38

L: Degree of lightness(white +100 < 0 black), a: Degree of redness(red +100 < 0 < -80 green), b: Degree of
yellowness(yellow +70 < 0 < -80 blue), 4E: Overall color difference
**Values within a column followed by the same superscript are not significantly different at the 5% level using

Duncan’s multiple range test
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Table 3. Changes in fatty acid compositions of boiled-dried anchovies as influenced by gamma irradiation and
subsequent storage at ambient temperature’ (%)

Storage period(months)

Fatty acids 0 6 12
Control 5 kGy Control 5 kGy Control 5 kGy
Myristic(14 : 0) 5.18 5.53 5.76 6.31 =2 5.44
Pentadecanoic(15 : 0) 1.04 1.03 0.98 1.16 - 0.97
Palmitic(16 : 0) 26.26 26.78 26.97 2796 - 26.04
Heptadecanoic(17 : () 1.78 1.90 1.7 1.84 - 2.22
Stearic(18 : 0) 5.45 5.66 5.56 5.85 — 5.47
Arachidic(20 : 0) 0.30 0.37 0.36 042 - 0.37
Behenic(22 : 0) 0.27 0.31 tr tr - 0.22
Saturates 40.28 41.58 41.38 43.54 - 40.73
Palmitoleic(16 : 1) 5.30 5.51 5.06 5.48 - 6.11
Oleic(18 : 1) 11.01 11.39 11.44 11.89 - 11.2
Gadoleic(20 : 1) 2.05 2.28 221 2.19 - 217
Erucic(22 : 1) 0.09 0.11 0.08 0.08 - 2.87
Monoenes 18.45 19.29 18.79 19.64 - 22.38
Linoleic(18 : 2) 1.75 1.48 1.79 1.90 - 1.88
Linolenic(18 : 3) 0.94 0.85 2.73 2.83 - 0.75
Octadecatetraenoic(18 : 4) 0.96 0.96 0.96 0.93 - 0.79
Eicosadienoic(20 : 2) 0.34 041 0.17 0.15 - 0.36
Eicosatetraenoic(20 : 4) 435 437 4.19 3.60 — 1.19
Eicosapentaenoic(20 : 5) 8.10 7.21 6.87 6.19 - 747
Docosatetradienoic(22 : 4) 0.79 0.80 0.79 0.64 - 0.87
Docosapentaenoic(22 : 5) 0.73 0.71 0.65 0.65 - 1.04
Docosahexaenoic(22 : 6) 23.31 22.34 21.68 19.93 - 22.54
Polyenes 41.27 39.13 39.83 36.82 - 36.89

USample was packaged in a laminated film(NY 15um/PE 100um)
?Not determined due to spoilage of the sample

Table 4. Changes in fatty acid composition of boiled~dried anchovies as influenced by gamma irradiation and

subsequent storage at cooling temperature” (%)
Storage period(months)
Fatty acids 0 6 12

Control 5 kGy Control 5 kGy Control 5 kGy
Myristic(14 : 0) 5.18 553 5.90 5.58 4.57 5.01
Pentadecanoic(15 : 0) 1.04 1.03 1.06 0.99 0.78 0.88
Palmitic(16 : 0) 26.26 26.78 2751 29.35 24,68 24.49
Heptadecanoic(17 : 0) 1.78 1.90 1.8 1.81 2.26 2.35
Stearic(18 : 0) 5.45 5.66 5.57 6.03 5.34 557
Arachidic(20 : 0) 0.30 0.37 0.12 0.33 0.41 0.52
Behenic(22 : 0) 0.27 0.31 0.07 0.17 0.16 0.14
Saturates 40.28 41.58 42.08 43.26 38.20 38.96
Palmitoleic(16 : 1) 5.30 551 5.20 475 5.43 573
Oleic(18 : 1) 11.01 11.39 11.55 1211 11.69 11.00
Gadoleic(20 : 1) 2.05 2.28 2.10 2.04 252 2.18
Erucic(22 : 1) 0.09 0.11 0.10 0.08 3.35 2.44
Monoenes 18.45 19.29 18.95 18.98 22.99 21.35
Linoleic(18 : 2) 1.75 1.48 1.94 1.87 1.77 1.71
Linolenic(18 : 3) 0.94 0.85 2.88 3.19 0.77 0.85
Octadecatetraenoic(18 : 4) 0.96 0.96 1.06 1.37 0.94 1.00
Eicosadienoic(20 : 2) 0.34 0.41 0.19 0.11 0.38 0.40
Eicosatetraenoic(20 : 4) 4.35 437 371 2.00 1.29 1.28
Eicosapentaenoic(20 : 5) 8.10 7.21 6.96 6.61 741 7.59
Docosatetradienoic(22 : 4) 0.79 0.80 0.75 0.76 1.01 0.96
Docosapentaenoic(22 : 5) 0.73 0.71 0.69 0.63 0.79 0.91
Docosahexaenoic(22 : 6) 23.31 22.34 20.79 21.45 24.45 24.99
Polyenes 41.27 39.13 38.76 38 8.8 36.69

YSample was packaged in a laminated film(NY 15um/PE 100um) and stored at 5~10°C
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Fig. 1. Gas chromatogram of volatile components of boiled-dried anchovies.
Hewlett-Packard 5880A GC/Integrator, Supelcowax 10 fused silica capillary column(30m X0.25mm, film,
thickness; 0.25um) : 50°C(3min) 2°C/min 220°C(30min), Injector/detector temp.; 250°C, carrier gas(Nz); 1.2ml/min,

split ratio; 49 : 1.
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Table 5. Volatile flavor components of gamma-irradiated anchovies

1

Peak Compounds identified Content{pg/g, moisture free basis)

number” (GC/MS) Control 25 KGy 5 kGy
11 2-Pentanone 0.10 0.09 0.12
15 n-Hexanal 341 3.37 3.36
21 n-Butanol 2.22 219 2.19
22 3-Heptanone 0.31 0.31 0.28
23 1-Penten-3-ol 3.64 3.88 3.88
24 n-Heptanol 1.88 2.03 1.91
25 trans—2-Hexenal 094 0.97 0.90
27 2-Pentyl furan 294 301 3.22
28 trans-4-Heptenal 1.24 1.44 1.38
30 n-Pentanol 1.33 142 127
31 2-Octanone 2.29 2.58 2.56
32 n~QOctanal 4,27 405 405
35 5-Nonanone 1.37 1.62 141
37 n~-Hexanol 054 0.67 0.59
38 2-Nonanone 1.04 111 1.01
29 n-Nananal 1.65 1.81 1.89
42 1-Octen-3-ol 1.12 1.22 121
43 n-Heptanol 1.00 118 1.18
4 2,4~Heptadienal 0.58 0.62 0.59
46 n-Decanal 1.32 1.85 1.80
48 n-Pentadecane 19.44 19.73 19.82
49 cis-2-Nonenal 2.33 231 249
53 n-Octanol 2.18 2.19 2.28
55 cis—-3,5-Octadienone 2.55 2.80 2.76
57 2-Undecanone 1.82 1.96 197
67 n-Dodecanal 2341 22.56 22.00
73 n-Decanol 0.50 0.63 041
77 n-Octadecane 0.86 0.83 0.86
87 n-Tetradecanal 0.87 0.94 0.86
%0 n-Dodecanol 0.45 0.33 0.35
Total 87.60 89.90 83.60

1)Analysis was conducted with the sample stored at 5~10°C for 6 months after irradiation

PFor peak numbers refer to Fig. 1
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