Bull. Korean Fish. Soc. 18(5), 439~446, 1985 gkEE 18(5), 439~446, 1985

wKfe JREA e HEE
7. KRR R WS Bl IREAS H

eV - MRIRMR - M - TAET - FREY
SIKEAE ARERER XHEAE BEY . YRNAR BREEFER
(198514 34 159)

Studies on Lipids in Fresh-Water Fishes

7. Comparison of Lipid Components among Wild and Cultured Eel (Anguilla japonica),
and Conger Eel (Astroconger myriaster)

Jin-Ho Cuor, Chae-Hwan RuiM, Tae-Jin BAE
Department of Nutrition and Food Science, National Fisheries University of Pusan
Dae-Seok Byun
Faculty of Medicine, University of Tokyo
and
Tai-Heon YoOON

Clinical Nutrition Research Center, College of Hallym
(Received March 15, 1985)

This study was designed to compare the lipid components among wild and cultured eel, Anguilla
japonica, and conger eel, Astroconger myriaster. The lipid components of cultured eel were analyzed
and compared with those of wild and conger eel.

In the content of total lipid, the lipid content in cultured eel was slightly higher than that in wild
one, but 2 times higher than that in conger eel. The lipid contents in edible portion of wild and
cultured eel were 5 times higher than those in viscera, but the lipid content in edible portion of
conger eel showed a similar trend to that in viscera.

In the fatty acid composition of neutral lipid in edible portion, percentages of Ciso, Cisio and Cign
in cultured eel were higher than those in wild one, while percentages of Cig:i, Cis:zs Cisia, Coota,
Cao:55 Caz:s and Cozie lower, and percentages of Cigior Cazo:4 and Cazie in conger eel were noticeably
higher than those in wild and cultured eels. In the case of phospholipid in edible portion, percentages
of Cig:o and Cis:z in cultured eel were higher than those in wild one, while percentages of Cis:00 Cio:1y
Cia:i1, Ciess Cogiay Coatsy, Cazis and Cazg lower,

The unsaturation (TUFA/TSFA) of neutral lipid was no significant difference among wild and
cultured eel, and conger eel, but that of phospholipid in wild eel was higher than that in cultured
eel and conger eel. The essential fatty acid content(TEFA) of neutral lipid in edible portion of wild
eel was 3 times higher than that of cultured one. but the TEFA of phospholipid in edible portion was
no significant difference among wild and cultured eels, and conger eel.

The w3 highly unsaturated fatty acid content (w3 HUFA) of neutral lipid in edible portion of wild
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cel was 2.0 to 2.5 times higher than that of cultured eel and conger eel, but the ®w3 HUFA of

phospholipid in edible portion of wild eel was noticeably higher than that of cultured eel and conger

eel.

In the ratio (A/B) of fatty acid content (A) in cultured eel to that (B) in diet, the A/B ratios of
Cis:z @5, Cia:s @3, Cap:s @3 and Cpps @3 were 0.23 to 0.48 much lower than the other fatty acid. Con-

sequently, it is considered that the ratios of w3 HUFA is related to the biosynthesis of polyenoic

acid and growth rate of cultured eel.
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Table 1. Total lipid contents in edible portion
and viscera of wild and cultured
eel, and conger eel

wet basis(%)

Edible portion Viscera Total
wild 27._16 5.10 16.13
Cultured 29.70 5.86 17.78
Conger 10.52 5.58 8.05
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Fig. 1. Contents of neutral, glyco-and phospholip-

ids separated from edible portion and visc-
era of wild and cultured eels, and conger

eel.
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Table 2. Compositions of neutral lipid in edible portion and viscera of wild and cultured

eel, and conger eel (%)
Material MGYH FS2 DG TGYH ES & HC®
wild Edible portion 0.90 14.10 3.50 77.50 4.00
Viscera 0.40 5.60 4.70 76.20 13.20
Total 0.65 9. 85 4.10 76.85 8,60
Cultured Edible portton 0.50 5. 80 1.C0 90. 30 2.40
Viscera 0. 20 3.00 1.00 74.30 21.50
Total 0.35 4. 40 1.00 82. 30 11.95
Conger Edible porion 0.20 2.70 0.50 91.10 5.40
Viscera 0. 50 15. 30 13.70 56.70 13.90
Total Q.35 8.00 7.10 73.90 9.65

1) monoglyceride; 2) free sterol; 3) diglyceride; 4) triglyceride; 5) esterified sterol & hydrocarbon.

Table 3. Composition of phosphelipid in edible portion and viscera of wild and cultured
eel, and conger eel %
Material Psy PCa PE3) FA%9
Wwild Edible portion 0.10 62.50 36. 20 1.20
Viscera 0. 80 65. 20 31.50 2.50
Total 0. 45 63. 85 33.85 1.85
Cultured Edible portion 0.30 69. 50 28. 00 2.10
Viscera 0.50 60. 20 20.40 19. 00
Total 0.40 64.75 24.20 10.55
Conger E'dible portion 0.70 67.40 18. 50 13.30
Viscera 0.40 63.50 35. 60 0.50
Total 0.55 65. 45 27.05 6. 90

1) phosphatidyl serine; 2) phosphatidyl choline; 3) phosphatidyl ethanolamine; 4) fatty acid.
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(5.412%, 20.802%), Cis:o MR(22.156%, 4.703%),
Cie:1 BR(8.227%, 30.874%),  Caz:4 HR(34.688%,
1.181%), Coo:s f8(0.102%, 5 856%), Caz:s BR(2. 851

Table 4. Fatty acid compositions of neutral lipid in edible portion and viscera of wild

cultured eel, and conger eel

. wild Cultured Conger
Fatty acid 1];3: ;310611 Viscera E(;irlglo‘; Viscera gg;?ilgn Viscera
Cizo 0.107 0.145 0.097 0. 684 0.027 0. 067
Cis:o 0. 038 0. 043 0.004 0. 354 0.009 trace
Ciazo 2.500 2. 886 3.331 2.835 0.079 4.272
Cis:o 0. 544 0.325 0.141 0.116 0.017 0. 446
Cieio 19.973 23.515 21.927 19.779 5.412 20. 802
Ciz0 0.623 0.798 0.142 0.535 0.439 1.041
Ciaio 4.565 6.614 4.435 5.792 22.156 4.703
Caozo 4.321 1.492 0.413 0. 366 0. 926 1.187
Total 32.671 35,818 30.490 30. 461 29. 065 32.518
Ci1 05 trace trace 0.180 0.031 trace trace
Cisn1 07 10.613 8.413 6.401 6.214 0.249 6.036
Cis:1 09 35.514 37. 800 42.919 35.898 8.227 30.874
Cop:1 09 1.462 2.199 3.154 3.232 trace 3.452
Cz21 09 0.764 0.457 0.908 1.059 0.492 1.662
Total 48. 353 48. 869 53. 562 46.434 8.968 42.024
Cis:2 6 5.872 2.298 3.278 8.438 0. 665 1. 053
Cis:s 03 4.321 1.492 0.413 0.735 0.926 1.187
Cao:2 W6 0.635 0. 444 0.116 0.279 trace 0.214
Cap:3 006 0.623 0.461 0.153 0. 505 2.849 0.120
Cz0:4 006 2.093 1.757 0.264 0.915 34.688 1.131
Cao:s 03 1. 604 1.330 0.843 0.999 0.102 5. 856
Caa:s 06 0. 685 0.735 0.036 0.085 1.350 0.381 -
Caa:s 06 0.415 0.273 0.219 0.077 2.125 1.017
Cazis 03 1. 838 1.249 0.678 0.465 0.726 1.813
Coais 03 2.247 1. 660 1.975 1.790 3.908 11.486
Total 20. 333 11.699 7.975 14.288 47.339 24.258
Unknown —_ 3.614 7.973 8. 817 14. 628 1.200
TUFA/TSFAD 2.102 1.691 2.018 1.993 2.281 2.061
TPEA/TMEA2 0.421 0.239 0.149 0.308 6.394 0. 577
TEFA(%) 12.286 5. 547 3.955 10.088 36.279 3.371
w3-HUFA(%)% 10.010 5.731 3. 909 3. 989 5. 662 20. 342
203/ T 069 0.970 0. 960 0.961 0. 383 0.136 5.195

1) TUFA/TSFA: total unsaturated fatty acid/total saturated fatty acid; 2) TPEA/TMEA: total polyenoic

acid/total monoenoic acid;

3) TEFA(%):

total essential fatty acid;

4) w3-HUFA (%):

®3 highly

unsaturated fatty acid; 5) Y w3/X®6: total w3 unsaturated fatty acid/total w6 unsaturated fatty acid.
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Table 5. Fatty acid compositions of phospholipid in edible portion and viscera of wild

cultured eel, and conger eel

. o Wwild __Cultured Conger o

Fatty acid gc?rl?iloen Viscera E(;irlgloen Viscera gg;gloen Viscera
Ciat0 0.242 0. 065 0.176 0. 257 0.171 0.119
Cisio 0.021 0. 060 0. 009 0. 038 0. 266 0.197
Cuazo 3.898 1.228 1.210 1.212 1.991 1.773
Ciso 0. 685 0. 302 0.272 0-129 0. 668 0. 920
Cisio 22.598 16.123 18. 280 25.428 28.716 30.163
Cirio 1.039 0. 845 0. 626 0.790 1. 657 1. 404
Cis:o 2.677 7.834 6.957 12. 149 7.306 11. 061
Cao:0 1. 555 2.118 0. 509 1.412 1.365 1.732
Total 32.715 28. 575 28. 039 41.415 42.140 47. 369
Ciz:1 0? - — - — 0. 086 -
Cia:1 05 trace 0. 005 0.165 0.145 0. 086 trace
Cie:1 @7 8.398 4.673 3.868 4.154 8.601 4.699
Cisn w9 29.709 18. 341 26.785 23.726 30.299 20.181
Cay1 @9 3.356 1.048 2.050 2.514 3.233 1. 651
Caz1 ®9 1. 096 0.315 0. 458 0. 339 0.186 0. 336
Total 42.559 24.382 33.326 30.878 42.717 26. 867
Cis:z 06 1.784 2. 630 2.743 7.738 2. 049 1.203
Cisis w3 1. 555 2.118 0. 509 1.412 1.365 1.732
Ca0:2 6 0.215 0. 589 0. 229 1.375 1.624 0. 747
Cao:3 w6 0.141 0.702 0.222 1.076 0. 006 0. 053
Czo:4 06 1.279 8.180 0. 340 2.745 0.643 1.192
Cao:s 3 2.421 3. 466 0.191 1.710 0.332 0.797
Caz:s 006 0.479 2.534 0.015 0.420 0.574 0.184
Cazis 006 0.703 0. 984 0- 080 0. 580 0. 005 0. 048
Cozis 3 2.816 2.779 . 070 0. 899 0.181 0.110
Cazis 3 9.927 8.553 0.159 4.418 0.211 0. 150
Total 21. 320 32.585 4. 558 22.373 6. 990 6.219
Unknown 3.946 14. 458 34.077 5.334 8.153 19. 548
TUFA/TSFAY 1.953 1.993 1.351 1.286 1.180 0. 698
TPEA/TMEA? 0. 501 1.336 0.137 0.725 0.164 0.231
TEFA(%)Y 4.618 12.978 3.592 11. 895 4.057 4.127
w3-HUFA(2%)% 16. 179 16.916 0. 929 8.439 2.089 2.789
Y w3/ T w6® 3.634 1. 080 0. 256 0. 606 0. 426 0. 814
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®3 7} Cra:z 0657} Wl o] o] R o] #hEMI™
= 03 BEFAMIEERR(Coas 03, Coe 03)0] Ciais
038+ A9 F— HRE vebd B #|EE s
Table 62 5 WAl MRBHRAIS #H
RERS BERBHREY L(A/BE Vel Ao
ok Rl HEERIREARR(B)C w3k 3R W@ elo]
BilrEigR(A)S) HW(A/B):= HufiER(1.18)5 monoene
B2(1.03)e] A4 w58k 3k on polyene®(0.47)
o] 74 Bk, ol& RIS sFE3]¢ monoene
B3t polyene 8] [holE Addt EEL dLE &
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Table 6. Comparision between fatty acid com-
positions of cultured eel and their

diet
Fatty acid Cultured(A) Diet(B) A/B
Ciz:0 C. 303 0.329 0.92
Cis:o 0.101 0.712 0.14
Cie:o 2. 147 2.210 0.-97
Cis:o 0.164 0.199 0.82
Cis:o 21. 353 16.871 1.27
Cizo 0.523 1.052 0.49
Cis:o 7.333 4.373 1.68
Czo:0 0.675 1.832 0.37
Total 32. 599 27.578 1.18
Cias @5 0.130 trace —
Cie:1 07 5.140 3.842 1.34
Cis:1 09 32.332 21. 893 1.48
Czo:1 w9 2.737 7.708 0.36
Caz:1 09 0. 691 6. 499 0.11
Total 41. 030 39.942 1.03
Cis:z 06 5. 549 14. 387 0.39
Cis:3 @3 0.767 1.832 0. 42
Cao:2 W6 0. 499 0.120 4.16
Ca0:3 W6 0. 489 0.103 4.75
Coo:3 06 0.901 0.287 3.14
Czo:5 @3 0.935 4.051 0.23
Caz4 06 0.139 0.084 1.65
Cazis 06 0.239 0.519 0.46
Co2:s 03 0. 528 0.116 4.55
Ca2:e w3 2.085 4.308 0.48
Total 12.131 25. 807 0.47

538 LARBRLE ¢]-5%E Cis 06, Ciss 03.%5
I o3 BETEMIBER(0 S HUFA)4] Cao:s03, Cazis
®3 5¢ A/BH7}0.23~0. 482 o} o}, o] T F
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