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This study was carried out in order to investigate the browning reactions of fish oil-amino acid

model system and the properties of browning products.

The lysine was added to the hair tail fish and mackerel oil, and incubated at 40°C for 178 hours.
Browning was rapidly developed with the begining of decline in PoV and CoV and a remarkable decrease
in such polyunsaturated fatty acids as Cags, Cozis, Cazie, compared with the other fatty acids, was
resulted. And among the polyenoic acids the role of Cz:s was considered to come first as appeared in

the test with authentic samples.

In the water soluble fraction of the browning products obtained from the fish meat or the lysine
added fish oil, some antioxidation activity was detected. But in the liposoluble fraction which covers

most of the browning reactions in the fish meat, little antioxidation activity was detected. And all of

the browning products provided in this experiment showed very low reducing activity.
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Fig.3. Brown pigment formation of methyl esteri-
fied fish oil reacted with lysine and stored
at 40°C.

Table 1. Changes in fatty acid composition of
methyl esterified mackerel oil reacted
with lysine during storage at 40°C
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Table 2. Changes in fatty acid composition
of methyl esterified hair tail fish
oil reacted with lysine during
storage at 40°C

Storage time(Chr.)

Fatty Storage time(hr.) Fatty —_

acid o 62 106 154 178 2 0 35 62 106 154 178
14:0 3.4 33 34 43 45 14:0 50 49 50 53 60 5.7
15: 0 0.9 09 09 14 L4 15:0 0.6 0.6 0.9 07 L0 0.8
1610 23.1 224 225 295 310  16:0 22.0 22.9 22.5 23.9 28.3 28.8
17:0 o 1.1 Lz L4 L5 17:0 0.8 0.8 L1 07 L0 0.9
18:0 62 62 63 81 87 18:0 56 58 62 59 7.2 7.7
20:0 .0 1.4 L4 13 L2 2:0 09 0.8 L4 0.7 09 0.7
Saturated  35.6  35.3 357 46.0 483  Saturated 34.9 35.8 37.1 37.2 44.4 44.6
14:1 14:1

15:1 15:1

1611 43 42 43 54 55 16:1 58 58 42 61 7.0 6.6
17:1 171

18:1 253 258 250 30.8 311 18:1 327 335 3L9 346 39.4 3.7
20:1 39 40 41 89 42 920:1 L7 L6 40 L& L8 18
2211 16 L7 18 1.9 23 22:1 16 15 17 L4 L3 14
Monoene  35.1  35.7 35.2 42.0 43.1  Monoene 41,8 42.4 4L8 43.7 49.5 49.5
16:2 1.6 1.6 L7 22 19 16:2 09 09 1.7 09 13 L2
18:2 1.6 1.8 L8 1.8 1.6 1g:2 L4 14 09 L1 L3 L1
18:3 0.2 0.4 0.4 05 05 18:3 0.2 0.1 0.2 0.3 0.2
20: 2 0.9 Lo L0 Lo 0.9 20:2 0.4 0.3 04 04 05 0.5
2014 2 L2 12 0.6 0.4 20:4 10 09 Lz 0.8 03 0.2
2015 49 49 49 11 10 20:5 3.7 34 33 31 05 0.3
22:3 01 0.2 02 01 01 2:3 0.2 0.2 02 02 0.2
22:4 10 L0 Lo L5 L0 22:4 1.0 0.8 0.7 07 06 L1
2215 0.8 0.8 0.8 0.3 = 25 09 0.9 07 07 0l 01
22: 6 170 161 160 3.0 1.2 22:6 142 1209 11.8 1L2 L2 1O
Polyene  29.3  29.0 29.1 120 86 Polyene 23.3 21,8 211 19.1 6.1 59
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Fig. 4. Relative amount of fatty acids to that of
Cis:o acid in mackerel oil with lysine du-
ring storage at 40°C.
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Fig. 6. Lpophilic brown pigment formation in fish

oil reacted with lysine and stored at 40°C.
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Fig.5. Relative amount of fatty acids to that of
Cie:o acid in hair tail fish oil with lysine
during storage at 40°C.
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Fig. 7. Hydrophilic brown pigment formation in fish
oil reacted with lysine and stored at 40°C.
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Fig. 8. Browning developement of fatty acids reacted
with lysine during storage at 40°C.
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Fig.9. Effect of browning reaction products on
peroxide values of methyl linoleate during
storage at 40°C. :
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Fig.10. Effect of browning reaction products on
carbonyl values of methyl linoleate during
storage at 40°C.
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Fig.11. Efeect of browning reaction products on
peroxide values of methyl linoleate during
storage at 40°C.
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Fig.12. Effect of browning reaction products on
carbonyl values of methyl linoleate during
storage at 40°C.
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Table 3. Brown pigment formation, reducing
activity and mean molecular weight
of browning reaetion products in
hair tail fish at 40°C

Reducing Mean
Samples O£ 33{)gmm activity = molecular
a S3mg weight
Meat
Lipophilic 0.284 0.025  224~284
Hydrophilic 0. 145 0.023 249~346
Qil with lysine
Lipophilic 0. 455 241~263
Hydrophilic 0.048 0.059 215~305
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