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Effects of Salt and Soysauce Condiment on Lipid Oxidation
in Broiled Mackerel (Scomber japonicus)

Seung-Hee Ryu, Young-Soon Lee' and Gap-Soon Moon*

Biohealth Product Research Center and School of Food Science, Inje University
'Department of Food and Nutrition, Kyunghee University

Despite health benefits derived from fish oil, polyunsaturated fatty acids (PUFAs) contained in fish oil are
susceptible to lipid oxidation. To determine the optimum condition for maintaining good quality cooked fish
during storage, mackerels were broiled with salt or soysauce condiments, and the lipid oxidation during 12 days
of storage at refrigerated condition was measured. Peroxide value of broiled mackerel group with salt
significantly increased after immediate cooking and maintained higher value throughout the storage period
compare to the soysauce-added group, but showed similar value to the control group. Conjugated diene content
in the soysauce-group was lower than the control and salt-added groups. Malondialdehyde content of broiled
mackerel increased twofold and showed similar values in soysauce-added and the control groups during storage,
whereas increased in the salt-added group significantly. Fatty acid compositions of the three mackerel groups
changed after cooking, whereas that of the control group was almost stable during storage. In comparison with
raw mackerel, the ratio of PUFA and saturated fatty acids decreased significantly, and the content of n-3 family
fatty acid decreased from 25.53 to 20.63% in salted broiled mackerel. Soysauce group showed no reduction of
PUFA with increasing storage time and showed the highest ratio of n-3/n-6 among the three groups at 10 days
storage. Results reveal soysauce condiment protects against lipid peroxidation of broiled mackerel. Maillard
reaction products (MRPs) found in soysauce might be responsible for the inhibitory effect and is a good
condiment for extending storage life of cooked fish containing high amount of PUFA.
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Fig. 1. Change of peroxide value in broiled mackerel with
different recipe during storage at refrigerator.

Control, salt or soy sauce group mean the broiled mackerels
without condiment, with salt or with soy sauce respectively. Values
are mean =S.D. (n=9). Different alphabets in the same day are
significantly different analyzed by one-way ANOVA followed
Turkey's test at the level of 0.03. Peroxide value of raw mackerel
was 7.20 £ 1.10 meq/kg lipid.
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Fig. 2. Change of conjugated diene content in broiled mackerel
with different recipe during storage at refrigerator.

Control, salt or soy sauce group mean the broiled mackerels
without condiment, with salt or with soy sauce respectively. Values
are mean =S.D. (n=9). Different alphabets in the same day are
significantly different analyzed by one-way ANOVA followed
Turkey's test at the level of 0.05. CDA value of raw mackerel was
0.58 £0.07.
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Fig. 3. Change of TBARs in the muscle of broiled mackerel
with different recipe during storage at refrigerator.

Control, salt or soy sauce group mean the broiled mackerels
without condiment, with salt or with soy sauce respectively. Values
are mean = S.D. (n=9). Different alphabets in the same day are
significantly different analyzed by one-way ANOVA followed
Turkey's test at the level of 0.05. TBARS value of raw mackerel
was 81.9 £26.8 pmole/g protein.
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Table 1. Changes of fatty acid compositions in broiled mackerel with different recipe

Group Period of Storage (days)
Raw 0 5 10
Fatty acids Control Salt Soy sauce  Control Salt Soy sauce  Control Salt Soy sauce
14:0 4.99 4.48 452 4.04 443 5.26 4.64 4.08 5.33 4.85
14:1 0.52 0.50 0.39 0.38 0.54 0.19 0.44 042 0.35 0.48
16:0 21.74 26.29 18.31 2298 2298 19.28 23.72 22.22 25.60 2137
16:1 5.68 3.79 3.68 4.18 4.33 4.09 321 3.87 423 4.30
18:0 121 3.47 3.51 6.22 6.76 4.58 6.95 4.68 6.06 3.13
18:1 22.59 20.92 18.26 18.15 20.24 16.27 18.41 21.15 18.62 19.49
18:2(n-6) 2.11 1.67 1.91 1.68 1.79 2.07 1.74 1.85 1.73 1.83
18:3(n-3) 1.53 0.92 1.19 0.93 1.18 1.41 1.04 1.14 1.23 1.12
18:4(n-3) 2.57 1.08 2.58 1.85 1.70 3.07 1.83 1.59 1.91 243
20:0 0.30 0.86 0.60 0.79 0.70 0.60 0.70 0.64 0.72 0.73
2011 7.16 3.54 7.66 6.56 5.09 6.08 6.90 5.79 424 5.57
20:2(n-6) 0.41 2.64 0.35 0.33 0.60 1.48 0.51 0.41 1.97 042
20:3(n-6) 0.37 1.21 0.64 0.69 0.82 0.73 0.75 042 0.68 0.73
20:4(n-6) 1.40 1.63 0.83 0.80 1.63 1.01 1.70 1.63 1.16 1.14
20:5(n-3) 6.45 5.53 6.10 473 5.11 6.21 443 4.80 5.53 6.30
22:0 3.11 1.63 13.71 8.82 5.60 11.00 4.89 6.20 7.08 8.23
22:1 1.65 0.29 0.36 0.24 0.32 041 0.26 0.37 0.86 0.34
22:6(n-3) 14.99 18.22 13.84 14.76 14.93 14.73 16.64 17.19 11.97 16.21
24:0 0.73 0.81 1.04 1.21 0.77 1.22 0.91 0.96 0.75 1.01
24:1 0.49 0.51 0.50 0.67 0.48 0.31 0.15 0.57 0.00 0.31
SFA(%) 32.09 37.54 41.69 44.05 41.25 41.93 41.80 38.79 45.54 39.32
MUFA(%) 38.08 29.55 30.85 30.18 30.99 27.35 29.36 32.18 28.29 30.50
PUFA(%) 29.83 32.90 2745 25.76 27.76 30.72 28.84 29.04 26.17 30.18
P/S 0.93 0.88 0.66 0.58 0.67 0.73 0.69 0.75 0.57 0.77
n-3/n-6 5.94 3.60 6.34 6.37 4.74 4.81 5.15 5.74 372 6.33
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