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Abstract

Fresh mackerels purchased from a local fish market were cut into pieces of same size , and then subjected to
four different treatments : (1) Roasting in oven at 120°C,150°C and 180°C. (2)Deep-frying in glycerol at 120°C,150
‘C and 180°C .(3)Heating by steam. and (4)Microwave-heating at 700 watts ..After cooking, the mackerel oils were
extracted followed by methesterification, and then the fatty acids of mackerel oils were then analyzed by gas
chromatography. Results showed that polyunsaturated fatty acids are the majority of the fatty acids in oils, especially
the DHA with content of 439.4 mg/g oil,was the most abundant fatty acid in fresh mackerel oil. The content of
saturated fatty acids were 289% and monounsaturated fatty acids were about 189 in weight of oil . In general, the
higher the temperature used, the shorter the time needed to cook fish . Different thermal treatments also affected the
time needed in process even the temperature was the same. Roasting in oven was the most time consuming way and
deep-frying was the shortest time needed when heated at the same temperature, wile microwave-heating was the best
way in time saveing and got great DHA retains. Although saturated fatty acids were more stable than unsaturated
fatty acids,cooking by the way of higher temperature-shorter time(180°C) would dramatically degrad all fatty acids,
especially, polyunsaturated fatty acids. Microwave-heating and low temperature-long time heating(120°C ) were the
better ways for DHA and EPA retaining. To neglect the temperature used in cooking, steaming and deep-frying were
the worst methods in the preservation of DHA and EPA in fish. The temperature selected for cooking might be the
key factor influencing DHA and EPA preservation in comparison with the time needed for cooking.
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150 30

18&0 30
4. — 1
5. —120 1
55 150
30 180
(¢)
20 150ml (2:1) 5 0Im 21
1~2
20 ml
(d)
Boron trifluori[d®e] method
1 ouOL 1ml 0. 5NOHK GH/~OH 10
80 1ml BB GHH 80~90 5
2 ml 1 ml
3
(e)
SP3380
N2 50ml / min

250
(FI D) 250
100 1 / min
220 30 min

area of fatty acid peak

weight of —f—att—y—aci—d(wmdg)yht of | .S( mg)

area of I .S peak
| =6nternal® standard

18 heptadecanoicacid i nt ernal standard
18 tricosanoic acid internal standard
1 938. 6mg/ 1g
94 % ( 2 8 %) ( 72 %)
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Ciso (Pal mitic acid) DHA 45 %
Ciar C2: EPA 9 %
1
12C 10 33 DHA 30 EPA Y
150 180 29 32
42 51 ( )
(1)
180 52 32
120 10 32
120
54 33( 3)
37 62 DHA
59 EPA 25 DHA EPA
Cea:a, 9 180
70 120 7.5180 25. 8 39
71
3
120 33 180 52
120 54 180
79
[ 9]
2
[ 9]
DHA EPA
1. 1999



6~15

2. 1998EPA Shewanella putrefaciens
30~37
3. 1997 21~32
4 . 1995 - 224~226
5. (1993) 30~37
6 . 1992 ( ) 32
7 . 1990
1~10
8 . 1998 —Shawell a putrefaciens
9. 1992 19~33
91 09 10
91 10 09

Table 1 The fatty acid compositions of mackerel oils under different cooking processes
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120({150/180(120(150{1280
mg /
Cia:o) 23 ./23./018./918./018.|/818.|/114.|021.|22 2.
Cis:00 133(.18 0(.100 3|. $5.|893.(389./169./390.|4 10].
Cis:of 50./H50.({435.|/936./0838.(935.|1427 .|733.|H41
G200 54 ./@8B3.(927.1928./919./625.|1414.|521.|29.
263 D3 7|.138 6(.137 8(.177 0. 56 § 1 2 5(.156 6|. 270 4|.
Cisg:1|e82./18B2./067.|759.1254./864./|642.|81.[169.
Csg:2:9.8. 6 8. 3 6.0 6.7 6.2 5.7 4.16.1 6.F5
EPA 63..3%8./645./338.|150.|/939.|121.|247 .4 6.
Ca:1| 82.0276./074.{91./0B9./642.(423.(324.|/150.
DHA| 4 39(.340 8(.246 5|.201 8|.271 0. 197 1|. B0 .| 49 7 8]|. 221 5].
675 651|.339 1|.322 4{.350 7|.265 8|. 153 9{. 215 5|. 378 8|.
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Table 2 The degradation rate () of fatty acid in mackerel oils under different cooking processes

120/150/180[120[150/180
%

Cia: o 3. 720.|9224 |6201 .| 344 .| 2471 |4121 |3D. 60
C16:O

2. 822 5278 .|4300 .| 2373 .| 4418 .| 2312 .|4u7 | 2
C18:0

0. 529 .20 .|0203.|2370 .| 1485 .| 3363 .| 1148 .| 9 3
Cz.
2200 37 .|9418 .|9407 .| 0674 .| 1503 .| 4783 .|4641 .| 1476 |1 5

9. 7129 .|1362 .|0355 .|1336 .|1522 .| 2386 .| 6222 |4 O
%
C18291

0. 127 .|5247 .|8393 .| 2353 .|5407 .| 8275 .| 5184 .|8 6
C18:SQ,1

3.480.|232 .|6207 .|9313 .| 7522 .|3239 .| @274 |4 2
EPA

7. 428 .|4349 .|8119 .| 6308 .| 2636 .|5215 .| 2286 .|5 4
C24,:l

7 .84 .825 .79 .|8428 .|4721 .|6750 .| 6388 .| 9 3
DHA

29 .|8316 .65 .| 2532 .| 6601 .| 0729 .|4500 .| 4541 0|7

33 .|2a02 .|1501 .| 9574 .| 4671 .| 7739 .|4612 .| 1452 |5 5

%
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Fig 1 The comparison of degradation rate between saturated and unsaturated fatty acids
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Fig 2 The comparison of degration rate of saturated fatty acids between roasting and deep-frying
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Fig 3 The comparition of degration rate of unsaturated fatty acids among different cooking methods
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