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Table 1. Seasonal variation of crude lipid contents and lip
compositions in total lipid separated from the muscles of wi

mudskipper. (weight ¢
Sampling Sep. Nov. Apr.!
months* PM) (B.H) (AH
Crude lipid** 12 0.7 0.4
Neutral lipid*** 68.3 53.8 42.6
Glycolipid*** 22 3.0 53
Phospholipid*** 29.5 432 521

*P.M: the period of maturity (1996. 8. 2~5.)
B.H: just before hibernation (1996. 11. 4~6.)
A.H: just after. hibernation (1997. 4. 13~15.)
**(wet base, g/100 g of muscle).
***Results are represented as % distribution of lipid fraction to total lip
and all values are the averages of three time determinations.
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Table 2. Seasonal variation of lipid class composition

neutral lipids in the muscles of wild mudskipper. (area ¢
Sampling Sep. Nov. Apr.
months* P.M) (B.H) (AH
MG 7.4 10.6 10.1
Sterol 14.2 223 245
DG 4.9 85 11.4
FFA 135 18.9 223
TG 538 33.6 231
UK 1.0 1.6 1.4
SE © 29 20 3.8
HC 23 25 34

*Refer to the footnote in Table 1 of * symbol

MG: Monoglyceride, DG: Diglyceride, FFA: Free fatty acid, TG: Triglyceric
UK: Unknown, SE: Sterol ester, HC: Hydrocarbon.

all values are the averages of three time determinations.
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Table 3. Seasonal variation of lipid class composition of

phospholipids in the muscles of wild mudskipper. (area %)
Sampling Sep. Nov. Apr.
months* ®M) (BH) (AH)
PS 14.1 135 17.1
PC 61.2 57.7 50.6
PE 24.7 28.8 32.3

*Refer to the footnote in Table 1 of * symbol

PS: Phosphatidyl serine, PC: Phosphatidyl choline, PE: Phosphatidyl
sthanolamnine

il values are the averages of three time determinations.
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Table 4. Seasonal variation of fatty acid composition of neutral

lipids in the muscles of wild mudskipper. (area %)
Sampling months* Sep. (P.M) Nov. (BH) Apr. (AH)
14:0 2.9 2.7 1.9
15:0 3.1 2.9 2.6
16:0 18.3 16.9 17.6
17:0 1.6 14 1.2
18:0 8.4 9.0 7.7
20:0 0.9 0.8 0.9
22:0 1.4 1.0 1.4
Zsaturates 36.6 34.7 329
14:1 1.7 15 0.9
15:1 1.3 1.7 22
16:1 9.1 8.2 6.8
17:1 1.7 2.0 1.6
18:1 7.9 7.1 6.2
19:1 0.7 0.6 0.5
20:1 1.6 1.9 2.6
22:1 2.4 25 3.1
24:1 (09) 0.7 0.7 0.5
Xmonoenes 271 25.6 244
18:2 34 3.8 1.7
18:3 (wb) 0.5 0.4 0.1
18:3 (w3) 3.0 2.8 22
20:2 (wb) 0.8 0.5 0.6
20:3 (6) 0.2 0.2 03
20:3 (w9) 27 3.1 25
20:4 (06) 2.9 3.6 4.8
20:4 (w3) 1.0 1.2 1.6
20:5 (w3) 119 13.0 15.2
22:4 (w6) 1.1 1.5 1.2
22:5 (03) 4.7 5.4 6.7
22:6 (03) 4.1 42 5.8
Zpolyenes 36.3 39.7 427
TUFA/TSFA 1.7 19 2.0
TPEA/TMEA 1.3 1.6 1.8

*Refer to the footnote in Table 1 of * symbol

TUFA: total unsaturated fatty acid, TSFA: total saturated fatty acid,
TPEA: total polyenoic fatty acid, TMEA: total monoenoic fatty acid. all
values are the averages of three time determinations.
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Table 5. Seasonal variation of fatty acid compositions of ph
spholipids in the muscles of wild mudskipper. (area ¢

Sampling months* Sep. (P.M) Nov. (BH) Apr. (AH
14:0 0.8 1.1 04
15:0 24 1.6 1.6
16:0 21.2 19.4 173
17:0 0.7 1.1 0.7
18:0 11.3 12.4 11.6
20:0 0.6 0.5 0.5
22:0 1.2 0.8 1.0
Ysaturates 1382 36.9 331
14:1 1.1 0.5 0.7
15:1 2.1 20 1.4
16:1 57 6.3 5.9
17:1 1.3 1.2 0.8
18:1 4.8 42 53
19:1 0.5 03 04
20:1 0.8 0.7 1.1
o 22:1 1.4 0.9 0.8
24:1 (w9) 0.6 1.1 13
YXmonoenes 18.3 17.2 17.7
18:2 2.3 1.7 04
18:3 (w6) 0.3 0.2 -
18:3 (@3) 1.4 1.0 0.6
20:2 (06) 0.2 0.2 -
20:3 (wb) 0.8 0.6 0.7
20:3 (09) 33 2.7 21
20:4 (06) 4.6 53 84
20:4 (03) 1.1 1.6 0.9
20:5 (03) 14.2 15.4 18.2
22:4 (@6) 1.8 22 1.5
22:5 (w3) 6.2 7.4 7.9
22:6 (03) 7.3 7.6 85
Zpolyenes 435 459 49.2
TUFA/TSFA 1.8 1.9 22
TPEA/TMEA 2.1 2.4 2.5

*Refer to the footnote in Table 1 of* symbol

TUFA: total unsaturated fatty acid, TSFA: total saturated fatty aci
TPEA: total polyenoic fatty acid, TMEA: total monoenoic fatty acid.

all values are the averages of three time determinations.
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Variation in Muscle Lipids and Fatty Acid Composition of Neutral and Phospholipids of Mudskipp-

er (Boleophthalmus pectinirostris) during Hibernation
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Iksan National College, Iksan 570-752, Korea, 'Dept. of Food Engineering, Chungbuk Provincial of Okchon College,
Okchon-eup 373-800, Korea, *Dept. of Sea-Food Science and Technology, Kunsan National University, Kunsan 573-
400, Korea, *Dept. of Food Science & Technology, Howon University, Kunsan 573-718, Korea)

Abstract : In order to gain fundamental information on the utilization of lipids as energy source in. mud-skipper,
muscle lipids and their fatty acid composition were investigated with respect to life cycle-maturation (Aug), before-
hibernation (Nov), and after-hibernation (Apr). Crude and neutral lipid were found to decrease from 1.2, 68.3% (Aug)
via 0.7, 53.8% (Nov) to 0.4, 42.6% (Apr), respectively, whilst phospholipids and glycolipids increased from 29.5
and 2.2% (Aug) to 52.1 and 5.3% (Apr), respectively. In neutral lipids, TG contents gradually decreased from 53.8%
(Aug) via 33.6% (Nov) to 23.1% (Apr), while FFA and sterol contents increased from 13.5 and 14.2% (Aug) to 22.3
and 24.5% (Apr), respectively. In phospholipids, PC content decreased from 61.2% (Aug) to 50.6% (Apr), while
changes in PS and PE contents, as a whole, showed the opposite trends. In neutral lipids, the levels of some fatty
acids such as 16:0, 16:1, 18:0, 18:1 and 20:5 (®3) were analyzed to be high, with the 20:5 being predominant,
and the levels of saturated and monoene-acids gradually decreased, while polyene-acids increased in before and after
hibernation. In before hibernation, 16:0, 16:1, 18:1 mainly decreased but 18:2, 18:3 (®3) and most of saturated
and monoene acids such as 14:0, 14:1, 16:1, 18:0, 18:1 slightly decreased in after hibernation. From these
findings, it was suggested that those fatty acids decreased during hibernation were used as a energy source,
particularly 16:1 and 18:1 being most preferentially used. In phospholipids, the levels of 16:0, 18:0, 20:5 (®3),
22:5 (w3) and 22:6 (®3) were found to be high. Throughout the life cycle, the levels of monoene-acids in
phospholipids stayed constant, whilst those of 18:2, 18:3 (w3) and saturated acids such as 16:0, 18:0 were found
to be decreased gradually in before and after hibernation, whereas those for the high degree of polyene-acids such as
20:4 (w6), 20:5 (@3), 22:5 (03), 22: 6 (w3) increased, particularly 20 :4 (06), 20: 5 (®3) being most increased.

Key words : hibernation, netural lipids, phospholipids, fatty acids, energy source, Mudskipper (Boleophthalmus

pectinirostris)
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