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Studies on the Lipid Components in Sweetfish from Korea—2

Comparison of the contents of neutral and phospholipid components

Soo-Kyung MOON
Department of Food and Nutrition, Tong-Yeong National Fisheries College,
Chungmu 650-160, Korea

The class and fatty acid composition of neutral lipid(NL) and phospholipid(PL) of
Korean sweetfish were experimented. The NL was mainly consisted of triglyceride(94.8~
99.5%), and also identified free sterol(0.29~2.77%), sterol ester and diglyceride in less
quantity. Triglyceride content of viscera was much higher than those of other tissues.
Main components in the PL were phosphatidylcholine(PC, 7.9~61.6%), phosphatidyl
19.3% ~39.3%)
sphingomyelin. PC and PE contents were higher in muscle and head tissues. The major
fatty acids in NL fractions of sweetfish were 16:0, 18:1n-9, 16:1n-7, 18:2n-6, 18:0 and 14:0.
Fatty acid composition of NL was similar to those of total lipid and were not significantly

ethanolamine(PE, and followed by diphosphatidyl glycerol and

different among the fishes, the large and small sweetfish. In case of PL fractions, the major
fatty acids were 16:0, 18:1n-9, 22:6n-3, 18:0 and 18:2n-6.
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Table 1. Operation conditions of latroscan

Instrument

Integrator
Atten.

Min. area
Scan speed
H; flow rate

Air flow rate

: latroscan MK-5, TLC/FID
analyzer
Iatrocorder TC-11
64
300
1 0.1 em/min
160 ml/min
2000 mi/min

Zn o

X O
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TLC/FID analyzer2X4 A8 £0]9] FAA Az}
A2 classE £ QT FAE Table 2 33

Table 2. Lipid class compositions of neutral lipid of sweetfish (%)
Small Large
Class* Muscle  Viscera Head Skin Muscle  Viscera Head Skin
SE - - 2.10 - 0.65 0.93 2.10 -
FFA - tr - - - tr - -
TG 98.30 99.50 94.80 96.70 98.40 98.80 94.80 97.80
FS 1.56 048 2.49 2.77 0.39 0.29 249 2.21
DG 0.12 tr 0.57 0.53 0.52 tr 0.57 tr

*SE, sterolester; FFA, free fatty acid; TG, triglyceride; FS, free sterol; DG, diglyceride; tr, trace;

-, not detected.

Table 3. Lipid class compositions of phospholipid in sweetfish (%)
Small Large
Class* Muscle  Viscera Head : Skin Muscle  Viscera Head Skin
CA 7.95 35.30 16.50 10.40 4.74 59.10 11.70 8.50
PE 23.30 26.60 23.20 22.50 3930 (CA+PE) 1930  26.20
PS - tr - tr - tr - -
PC 59.70 7.99 50.70 58.20 51.10 8.70 61.60 57.70
SPM 4.57 12.30 9.53 8.88 2.26 12.90 7.39 7.55
LPC 448 17.80 - tr 2.60 19.30 - tr
*CA, cardiolipin or diphosphatidyl glycerol(DPG); PE, phosphatidylethanolamine;  PS,

phosphatidylserine; PC, phosphatidylcholine; SPM, sphingomyeline; LPC, lysophosphatidylcholine; tr,

trace; -, not detected.
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Fig. 1.

latroscan chromatogram of PL of sweetfish
muscle. dried, and finally developed in CHCl:
MeOH:H,0(65:35:4, v/v/v) for 45min.
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Fig. 2.

latroscan chromatogram of NL of sweetfish
head. Rods were initially developed in hexane:
diethyl ether:formic acid(97:3:1, v/v/).
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Table 4. Fatty acid composition of neutral lipid of small sweetfish.* (area %)
Fatty acid Muscle Viscera Head Skin
14:0 388 = 0.04 407 = 0.13 447 = 0.06 473 * 0.05
15:0 iso 039 + 0.04 022 + 007 042 + 0.02 -

15:0 anteiso 0.13 = 0.00 0.10 = 0.00 010 = 0.00 -
15:0 0.38 £ 0.01 033 = 001 036 = 0.01 0.33 = 0.02
16:0 iso 0.06 = 0.00 0.04 = 0.00 0.04 = 0.00 004 = 0.00
16:0 3788 £ 0.20 36.10 = 0.35 3450 £ 0.27 37718 + 0.15
17:0 iso 040 *= 0.01 033 = 0.01 037 = 0.02 033 + 0.02
17:0 anteiso 031 = 0.01 031 £ 0.00 034 * 0.01 038 + 0.01
17:0 033 = 0.01 031 = 0.02 029 = 0.01 026 * 0.00
18:0 iso 0.06 = 0.00 007 = 001 0.08 = 0.00 0.07 = 0.00
18:0 487 * 0.05 456 *+ 0.05 407 * 005 421 = 005
20:0 012 + 007 - - -

X Saturates 48.81 46.44 45.04 48.13

16:1n-7 10.79 + 0.02 1140 *+ 0.08 12.08 + 0.09 12.22 + 0.08
18:1n-9 27.35 = 0.09 2740 = 0.06 2550 £ 0.25 26.00 = 0.06
20:1n-11 - - 0.18 = 0.01 012 + 001
20:1n-7 211 = 0.01 196 £ 0.08 - 124 + 002
22:1n-9 - 035 = 0.03 029 = 001 013 # 0.01
% Monoenes 40.25 41.11 38.77 39.71

16:2n-4 041 + 0.00 045 + 0.01 0.57 + 001 041 * 0.00
16:3n-3 036 = 0.00 033 = 0.00 4 046 + 0.00 032 * 000
16:3n-1 0.06 + 0.00 0.04 + 0.00 007 + 001 0.07 = 0.00
16:4n-3 - 0.05 = 0.00 - -
16:4n-1 - - 0.07 + 0.00
18:2n-9 - 023 *+ 012 - 0.09 = 001
18:2n-6 633 * 001 659 * 0.04 6.37 + 0.08 7.10 = 0.03
18:3n-3 0.56 * 0.00 054 = 0.07 108 £ 0.69 076 = 0.01
20:2n-6 018 += 001 018 *+ 0.02 0.18 = 0.01 0.19 + 0.03
20:3n-3 - 027 = 0.02 032 + 0.01 026 + 0.01
20:4n-6 022 + 001 -

22:5n-3 101 £ 0.00 134 £ 0.05 214 * 0.04 213 + 0.01
22:6n-3 181 £ 0.15 246 * 0.26 423 + 018 277 + 0.07
X Polyenes 110.94 12.48 1542 ' 14.17

* The data presented are the mean value * standard deviation of three determinations.
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Table 5. Fatty acid composition of neutral lipid of large sweetfish.* (area %)
Fatty acid Muscle Viscera Head Skin
14:0 452 + 0.16 469 *+ 001 410 + 001 452 *+ 0.08
15:0 iso - - 031 + 0.06 -
15:0 anteiso - 004 = 0.00 002 * 0.00 0.09 = 001
15:0 029 + 0.02 030 £ 001 022 + 0.09 039 = 0.01
16:0 iso - - 0.03 = 0.00 0.05 + 0.00
16:0 3860 = 0.16 3660 = 0.09 3790 £ 0.21 3690 = 0.06
17:0 iso 028 = 0.00 032 = 001 037 £ 001 034 = 0.00
17:0 anteiso 034 + 001 025 + 0.00 022 £ 0.01 0.28 * 0.00
17:0 0.26 = 0.00 025 = 001 032 = 002 028 *+ 0.01
18:0 iso - 0.08 *+ 0.00 007 = 001 0.06 = 0.00
18:0 425 + 0.05 396 + 0.04 431 = 0.06 439 + 0.03
20:0 013 + 0.00 - ’ - -

% Saturates 48.67 46.49 47.87 47.30

16:1n-7 12.16 = 0.09 1240 + 0.05 11.70 = 0.09 12.00 + 0.10
18:1n-9 26.10 *+ 0.16 2730 = 0.07 2710 = 0.26 2620 = 024
20:1n-7 - s = - 166 + 0.19
20:1n-11 - - - -
22:1n-7 - - - -
22:1n-9 - 011 = 0.00 017 = 0.00 022 = 0.01
Z Monoenes 38.26 39.81 38.97 40.08

16:2n4 032 = 001 038 + 000 046 * 001 041 + 001
16:3n-3 024 + 0.02 029 + 0.00 041 * 0.01 035 + 0.01
16:3n-1 0.08 + 0.03 004 = 0.00 . 005 = 000 0.06 + 0.00
16:4n-3 0.08 = 0.00 - -

16:4n-1 — - 005 = 000
18:2n-9 - 019 + 010 002 * 0.00 017 = 0.09
18:2n-6 703 = 0.04 698 + 0.02 693 £ 014 655 + 0.15
18:3n-3 068 + 001 0.78 = 0.00 065 = 001 0.65 = 0.02
20:2n-6 019 = 0.01 021 + 0.02 021 = 0.00 -
20:3n-3 - 022 + 001 0.28 * 0.00 028 = 0.03
20:4n-6 014 + 001 -
22:5n-3 0.87 = 0.02 137 £ 001 131 £ 0.02 120 + 007
22:6n-3 186 + 0.07 293 + 0.08 2.80 + 0.08 259 + 0.18
2 Polyenes 1149 13.39 13.12 12.31

* The data presented are the mean value * standard deviation of three determinations.
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Table 6. Fatty acid composition of phospholipid of small sweetfish.* (area %)
Fatty acid Muscle Viscera Head Skin
14:0 155 = 0.03 388 + 0.15 112 + 0.03 180 *+ 0.01
15:0 iso 0.13 = 0.00 - - -

15:0 anteiso 0.11 = 0.02 - -

15:0 040 * 0.01 0.58 + 0.02 035 £ 0.07 068 *+ 0.07
16:0 iso 023 = 0.01 0.13 = 0.02 132 + 0.02 057 = 0.00
16:0 39.60 + 0.34 4630 £ 0.64 3500 £ 0.38 4180 = 022
17:0 iso 039 *+ 0.02 029 * 0.01 034 = 0.02 041 = 001
17:0 anteiso 022 £ 0.01 026 * 0.02 0.27 £ 0.03 0.29 + 0.01
17:0 0.67 = 008 066 £ 0.20 053 £ 013 0.87 = 0.00
18:0 iso 0.04 = 0.00 006 + 0.02 - -
18:0 816 * 0.14 825 + 0.23 7.20 £ 0.08 6.83 * 0.10
19:0 097 £ 0.01 - 173 = 0.02 133 + 0.02
20:0 - 035 + 0.01 037 + 0.06 =

¥ Saturates 52.47 60.76 4823 54.58

14:1n-7 010 + 0.01 - - -
14:1n-5 - - - 0.09 * 0.00
16:1n-7 324 = 007 1209 = 015 396 = 0.07 535 + 0.12
18:1n-9 1980 * 0.16 1819 + 021 2068 £ 0.18 2150 £ 0.09
18:1n-7 - 0.08 *+ 0.02 - -
20:1n-9 014 + 001 - - =
20:1n-7 023 + 0.05 - 0.16 + 0.04 -
22:1n-9 - 088 * 0.07 - -

% Monoenes 23.51 31.24 24.80 26.94

16:2n-4 - - - 0.19 £ 0.00
16:3n4 - - 014 £+ 001 -
16:3n-3 0.26 = 0.00 0.10 £ 0.00 014 * 0.08 040 * 0.06
16:3n-1 - - 004 = 001 007 = 0.04
16:4n-3 011 = 001 0.11 * 0.03 - -
18:2n-9 - 273 + 0.06 -

18:2n-6 452 *+ 0.17 - 211 + 0.08 341 = 001
18:3n-3 049 * 0.03 - -

18:4n-3 - 0.28 + 0.01 - -
20:2n-6 132 £ 0.02 123 + 001 056 + 0.03 245 = 0.08
20:3n-6 180 + 0.03 0.77 £ 0.02 0.11 £ 0.06 -
20:4n-6 180 + 0.03 - 224 £ 010 159 + 0.01
20:5n-3 326 * 0.03 035 £ 0.01 264 £ 010 1.87 + 0.02
22:6n-3 1160 + 0.20 307 + 054 1874 + 051 819 £+ 012
% Polyenes 23.55 8.64 26.72 18.17

* The data presented are the mean value * standard deviation of three determinations.
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Table 7. Fatty acid composition of phospholipid of large sweetfish.* (area %)
Fatty acid Muscle Viscera Head Skin
14:0 157 + 0.10 569 + 181 123 = 0.02 181 + 0.06
15:0 iso 004 £ 001 - - -
15:0 anteiso 0.05 = 0.04 - - -
15:0 028 *+ 0.03 030 £ 0.02 029 = 001 022 £ 001
16:0 iso 014 *+ 0.03 0.18 £ 0.01 085 *+ 0.02 006 + 003
16:0 3830 *+ 032 4360 * 0.96 39.20 £ 0.10 4230 + 029
17:0 iso 020 = 0.03 053 = 0.12 033 + 001 049 £+ 001
17:0 anteiso 016 = 0.02 - 0.23 £ 0.02 038 + 0.01
17:0 031 £ 0.04 046 £ 0.04 035 £ 0.01 045 + 001
18:0 iso 0.05 * 0.03 0.06 = 0.01 - -
18:0 6.79 = 0.03 659 * 025 6.35 = 0.00 720 = 0.08
19:0 071 £ 0.02 - 126 + 001 171 = 0.02
20:0 - 0.09 £ 0.04 - 032 £ 0.01
% Saturates 48.60 57.50 50.09 54.94
14:1n-7 012 £ 0.02 - -
14:1n-5 348 = 0.03 - - 0.15 = 0.02
16:1n-7 - 1250 * 043 383 = 001 646 * 0.08
18:1n-9 20.10 £ 0.13 2000 + 0.89 1894 £ 0.25 2180 £ 0.16
18:1n-7 - - - -
20:1n-9 - 049 + 0.11 - -
20:1n-7 023 = 004 - 005 + 003 -
22:1n-9 - 0.88 = 0.03 - -

2 Monoenes 23.93 33.87 22.82 2841

16:2n-4 - - 0.23 £ 0.01 029 + 0.01
16:3n-4 - - - 0.09 = 0.00
16:3n-3 034 + 0.05 022 + 0.01 025 £ 0.02 014 + 0.02
16:3n-1 - - - 0.08 + 0.01
16:4n-3 - 0.08 = 0.03 - -
18:2n-9 - 267 £ 0.05 - -
18:2n-6 6.70 £ 0.05 - 2.63 + 0.02 427 + 004
18:3n-3 053 = 0.02 - -

18:4n-3 - 032 *+ 0.02 - -
18:4n-1 - 021 + 0.00 - -
20:2n-6 266 £ 0.04 101 = 017 084 £ 001 364 *+ 0.05
20:3n-6 025 £ 001 - 010 £ 0.09

20:4n-6 115 + 0.04 - 239 £ 0.06 1.04 + 001
20:5n-3 2.86 * 007 0.80 = 010 209 + 0.04 119 + 0.02
22:6n-3 1250 + 0.34 391 +£.0.39 1771 = 001 500 £ 051
< Polyenes 26.99 922 26.24 15.71

*The data presented are the mean value * standard deviation of three determinations.
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