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Abstract

To utilize the mackerel viscera effectively, antioxidant substances were extracted and the effects on the
oxidation were evaluated. Total lipid (TL) extracted from mackerel viscera were fractionated into hexane
extracts, tetracarbon chloride (CCls)-methanol (1 : 1, 1: 3, 1: 9, v/v) extracts, phospholipid (PL), phospha-
tidylcholine (PC), and PC free fractions (PCF). Inhibition of fish oil oxidation was investigated using these
fractions. Hexane fraction showed lower antioxidant activity compared to the TL or CCls-methanol fractions -
(C-M) ; in addition, antioxidant activities increased as polarity of C-M increased. Significant antioxidant activi-
ties were observed with PL, PC, and PCF ; among them, PC was the most effective. To determine the antioxi-
dant activity of PC, effects of natural or synthetic antioxidant were compared. Addition of PC to fish oil proved
to enhance antioxidant activity the antioxidant activity of phospholipids was derived mainly from PC.
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Table 1. Fatty acids composition of lipid extracts from Mac-

kerel viscera (area %)
Fatty acid TL NL PL
14:0 5.26 3.80 2.59
16:0 25.03 21.09 22.27
18:0 8.18 6.92 8.96
SFA 38.47 31.81 35.55
16:1 3.86 3.72 2.1
18:1 23.12 18.16 14.11
20:1 2.78 1.93 297
Monoene 29.76 23.81 19.19
18:2 2.22 1.20 1.31
18:3 1.46 0.69 2.05
20:3 299 3.12 4.16
20:5 5.75 7.53 7.69
22:6 13.81 11.42 20.21
Polyene 26.23 23.96 35.23
PUFA/SFA 0.68 0.75 0.99
DHA/C16: 0 0.55 0.54 0.91

TL : Total lipid, NL : Neutral lipid, PL : Phospholipid
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Table 2. Properties of fatty acids of various extracts from Mackerel viscera (area %)
Ex Hex cC-M(1: 1) C-M(1:3) C-M(@0:9) PL PC PCF
SFA 34.79 36.59 33.91 34.16 31.83 35.55 32.8 33.05
Monoene 30.83 35.40 33.62 28.40 26.63 19.19 16.78 18.31
Polyene 27.98 22.65 28.86 30.24 39.65 35.23 47.36 34.73
PUFA/SFA 0.80 0.62 0.85 0.89 1.24 0.99 1.44 1.05
DHA/C16: 0 0.97 0.45 0.79 1.13 117 0.91 1.40 1.01

Ex : Total lipid, Hex : Hexane extract, C-M : CCls-Methanol, PL : Phospholipid, PC : Phosphotidylcholine, PCF : PC free PL(PL-PC)

Table 3. Changes in fatty acids by 5% addition of phospholipids from Mackerel viscera in refined fish oil (area %)

Control PL PC PCF

Fatty acid

Oday 1day 4day 10day 1day 4day 10day 1day 4day 10day 1day 4day 10day
14:0 6.92 6.05 6.85 9.27 5.61 5.48 9.30 6.63 6.46 15.11 6.03 6.08 8.03
16:0 13.50 8.59 1230 1850 1145 17.58 1922 1294 13340 1841 11.61 16.01 11.70
18:0 3.02 3.40 3.45 3.45 2.07 453 330 213 2.42 3.62 2.02 3.00 4.69
SFA 23.44 18.04 2266 3122 19.13 27.63 31.82 2170 2228 37.14 19.69 250 24.42
16 : 1 8.19 7.23 9.66 12.10 7.06 6.42 13.44 8.60 8.77 12.14 7.80 7.49 9.00
18:1 10.90 1020 1388 1930 11.58 1850 20.93 9.20 1407 10.85 13.59 9.38 17.62

20:1 1.32 1.52 2.28 1.94 291 1.64 1.91 2.49 1.06 3.16
Monoene 20.41 1895 25.82 33.34 21.55 26.56 3437 19.71 2533 2299 2245 20.03 26.62
18:2 2.41 1.23 2.36 2.0 1.48 1.41 1.20  5.19 1.35 1.7 1.32 3.57 1.05
18:3 1.76 1.03 3.26 2.00 2.08 171 2.55 0.74 168 6.32 0.80 1.43 1.9
20:3 2.78 3.25 4.28 1.81 2.19 2.12 236 2.70 3.55 226 3.12 3.01 2.82
20:5 2414 27.67 16.15 13.50 2258 28.22 15.13 26.05 25.05 13.17 2512 19.30 11.60
22:6 11.18 1343 1388 1190 10.50 10.15 6.4 1208 1187 6.70 1146 11.27 8.16
Polyene 42.29 4957 3993 31.36 38.83 33.61 2921 4676 435 30.15 42.88 39.54 25.34
PUFA/SFA 1.80 2.75 1.76 1.00 2.27 1.22 0.92 2.15 1.95 0.81 217 1.57 1.04
DHA/C16:0 0.83 1.56 1.13 0.64 0.93 0.57 036 098 089 0.69 0.98 0.7 0.69

Control : Fish oil, PL : Phospholipid, PC :

Phosphatidylcholine, PCF : PC free PL (PL-PC)
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Fig. 1. Antioxidant effects of various extract (5%) from mac-
kerel viscera in fish oil.
H, Fish oil, X, Fish oil + 5% extract (Tota lipid) ; A, Fish
oil+ 5% hexane extract ; +, Fish oil+5% CCla:
MeOH=1 : 9 extract ; [, Fish oil+5% PL(Phospholipid)
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