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To evaluate the quality of lipids and their fatty acid compositions in diploid and triploid
carps(Cyprinus carpio), we analyzed the compositions of neutral lipid, phospholipid and gl-

ycolipid, and fatty acid contents of each lipids

in these carp muscles. Total lipid contents

of diploid carps, nonspawning season and spawning season, and triploid carp were 2.5~3.0
%, 14~19% and 24~3.1%, respectively. Regardless of belly and dorsal muscles, diploid

carp of nonspawning season and triploid one

were higher in neutral lipid, but lower in

glycolipid and phospholipid than those of diploid one of spawning season. The neutral lipid
and phospholipid were mainly consisted of triglyceride(66.9~86.1%), and phosphatidyl-
choline{55.6~62.9% ), respectively. In fatty acid compositions of total lipid, triploid carp
showed higher content in monoenes such as 16: 1, 18: 1, but lower in polyenes such as
22: 6 than those of diploid carp. The major fatty acids in total lipid were 18: 1, 16: 0, 18:
2, 18: 3 and 16: 1 in order. The fatty acid compositions of neutral lipids showed similar
trend to those of total lipid, and the major fatty acids in phospholipid were 16: 0, 18: 1,

18: 2 and 22: 6. These fatty acid compositions

of neutral lipid, glycolipid and phospholipid

were slightly difference between dorsal and belly muscles in all the carps.
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Table 1. Lipid contents in diploid and triploid carp muscles
(wt%)
Diploid Trploid
Nonspawning seascn Spawning season
BM* DM* BM DM BM DM
Crude lipid(%) 30 2.5 19 14 3.1 2.4
“Neutral lipid 741 713 69.2 715 791 747
Glycolipid 8.3 35 103 9.4 6.7 6.6
Phospholipid 17.1 14.2 20.5 19.1 142 18.7
* BM: belly muscle, DM: dorsal muscle
Table 2. Composdition of neutral lipid in diploid and triploid carp muscles
(%)
Diploid Triploid
Nonspawning season Spawning season
BM* DM* BM DM BM DM
ES & HC** 45 4.2 16.4 8.8 164 49
Triglyceride 735 814 66.9 80.3 67.2 86.1
Free fatty acid 8.6 4.7 20 2.2 33 2.0
Diglyceride 3.2 2.2 24 31 41 2.5
Free sterol 95 6.7 123 56 9.0 45
Monoglyceride 0.7 0.8 trace trace trace trace
* BM: belly muscle, DM: dorsal muscle
*ES & HC: esterified sterol and hydrocarbon
Table 3. Composition of phospholipid in diploid and triploid carp muscles
(%)
Diploid Triploid
Nonspawning season Spawning season
BM* DM* BM DM BM DM
Phosphatidyl- 267 285 303 27.8 258 295
ethanolamine
Phosphatidyl- 60.0 57.5 57.6 556 62.9 58.7
choline
Sphingomyelin 13.3 14.0 12.1 16.6 113 118

* BM: belly muscle, DM: dorsal muscle
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Table 4. Fatty acid composition of total lipid in diploid and triploid carp muscles

(area%)
Diploid Triploid

Fatty acids Nonspawning season Spawning season
BM* DM* BM DM BM DM
14:0 3.0 28 12 13 26 2.6
15:0 04 04 02 0.1 04 04
16:0 18.7 19.2 16.7 17.1 20.3 21.9
17:0 0.3 0.2 05 0.5 04 04
18:0 45 5.2 4.0 3.9 39 4.3
20:0 trace trace 34 30 trace trace
22:0 0.3 0.2 0.3 0.3 0.3 2.8
Saturates 272 28.0 26.3 26.2 279 324
16:1 6.3 56 34 32 7.5 7.3
18:1 315 30.1 34.1 336 355 342
20:1 3.0 31 4.2 46 15 19
Monoenes 418 39.8 417 414 445 434
18:2 10.5 9.1 12.7 124 9.7 10.0
18:3 84 7.8 7.6 84 74 7.2
18:4 0.9 0.6 0.8 08 05 04
20:4 40 38 18 19 2.7 0.1
20:5 2.8 3.8 14 1.6 21 04
22:2 0.2 0.3 0.1 0.2 03 2.0
22:4 0.2 0.3 0.2 0.2 0.1 0.2
22:5 1.0 12 0.1 0.1 0.7 0.1
22:6 31 5.3 7.3 6.8 41 38
Polyenes 310 32.2 320 324 276 24.2

* BM: belly muscle, DM: dorsal muscle

164



3ufH Yol 259

Joig) A= 8 veT AFo|Uch HEs]
20K Jo] E 3ufAdoitole FAHAR LAY =4
o] A FABIH .ot A G 7t 22: 69] =34
7F w2 WA 20: 59 2ANE 238 B9 A
@) 2 A Qold v 22: 69 FAHE T ¥
W, 14: 0, 20: 4 2 20: 59 A6l Qo A
N FRTFAALYROZE 18: 1, 16: 0, 18:
2 918: 3010} &4 Algole FAARAY A
PEALE AR FANA Y 247 vxsded,
ol FAANA FAYAY ¥ W%HEE A
A&7 qEolet AZEH A AR BF WES
I £S5 SAALAY APAzPLe A9
Zol7k Ak FAGA AL FAALE
790 ¥lsle] 18: 098] =AW]7) 195~261% 2 &
otz o)& F= e Rxddlle] 271~328% =
ozl ¥HH, 16; 0€ 3MA dold MESE A
3lie 200~251%2 HolA olE FE e ¥

AY
=~

qee B A7

fuc)

3L =]
|low

AL 31.1~400% 2 EolATh Eddite F¢
SAALE =24 ¥dtd 18: 3& FAFI2Y
20: 5 2 22: 68 S7tE U3Y AL Wt g4
t} A gAY FALAZRAL wa@Es) @ A
7] 2uf A Qoldl] vl 16: 0, 18: 1 T AFARA
Hle @gken} 18: 09 A7 €53 =dh
&5 BESL M e E5 K] WMES
u)s) mjat@y] 2ufA Jole] H$ 22: 0, 16: 1, 20:
4, 22: 2 B9 2Av= E9%1, 18: 1, 18: 2, 20: 5
2o ZAHE vern, Aol HEe 16:
02 18 17} &89 F7d @ Aot AN,
Ag7) 2dfAYdole 18: 19 B4t TESH HEF
73] ozt ATk A AR gl FATA
Ao zE 18: 1, 16: 0, 18: 2, 22: 6 Bt
QALAL] AL T L FA4do] &7 35.
4~37.7%, 34.3~376% 2 A HLIFFoU B
ARLS o)y} Thh ¥e 257~203%0|UTH F4&

Table 5. Fatty acid composition of neutral lipid in diploid and triploid carp muscles

(area%)
Diploid Triploid

Fatty acids Nonspawning season Spawning season
BM* DM* BM DM BM DM
14:0 3.0 2.0 12 14 24 2.8
15:0 01 0.3 0.2 0.9 04 0.9
16:0 17.8 20.8 16.7 16.3 18.7 18.0
17:0 0.6 0.6 0.2 05 0.7 04
18:0 4.0 41 2.6 4.3 34 6.2
20:0 trace trace trace trace . trace trace
22:0 10 0.6 Q05 04 06 0.2
Saturates 26.5 284 214 23.0 26.2 28.5
16:1 6.4 7.1 55 6.7 7.5 39
18:1 315 315 355 41 346 34.8
20:1 33 3.7 39 14 25 13
Monoenes 41.2 42.3 449 422 44.6 40.0
18:2 11.3 94 145 153 106 115
18:3 85 7.7 7.9 87 85 85
18:4 12 0.5 05 0.5 0.3 03
20:4 5.2 31 17 18— 30 33
20:5 18 2.3 1.0 11 41 43
22:2 0.8 0.8 0.2 04 0.7 0.6
22:4 0.3 0.3 trace trace 0.2 0.1
22:5 0.8 1.0 0.3 0.5 0.7 1.7
22:6 24 4.2 7.6 6.5 11 1.2
Polyenes 323 29.3 337 34.8 29.2 315

* BM: belly muscle, DM: dorsal muscle
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Table 6. Fatty acid composition of glycolipid in diploid and triploid carp muscles
(area%)
Diploid Triploid
Fatty acids Nonspawning season Spawning season
BM* DM* BM DM BM DM
14:0 32 4.0 2.8 3.0 19 2.3
15:0 04 04 0.5 0.8 09 11
16:0 215 20.0 241 25.1 16.3 20.9
17:0 0.9 1.0 trace trace 04 0.3
18:0 45 5.0 6.9 64 19.0 149
20:0 trace 14 trace trace 04 0.3
22:0 0.6 2.8 0.9 05 3.2 0.2
Saturates 311 346 35.2 358 421 40.0
16:1 4.7 7.2 54 6.8 47 5.7
18:1 26.1 20.8 255 203 195 20.3
20:1 20 2.3 1.0 0.8 29 2.1
Monoenes 32.8 29.8 319 279 271 28.1
18:2 175 10.3 10.9 12.2 : 9.2 10.9
18:3 4.0 43 40 25 41 44
18:4 0.7 13 15 1.6 02 03
20:4 15 39 1.9 14 0.8 0.9
20:5 5.0 2.5 4.7 5.2 46 39
22:2 0.1 3.6 04 14 19 19
22:4 0.1 0.6 0.7 09 04 0.6
22:5 0.7 15 1.6 14 1.8 1.6
22:6 6.4 6.5 72 9.7 78 74
Polyenes 36.0 355 329 36.3 30.8 319

* BM: belly muscle, DM: dorsal muscle
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Table 7. Fatty acid composition of phospholipid in diploid and triploid carp muscles

(area%)
Diploid Triploid

Fatty acids Nonspawning season Spawning season
BM* DM* BM DM BM DM
14:0 14 1.6 11 04 2.3 2.4
15:0 0.3 0.2 0.2 0.2 0.3 0.2
16:0 26.1 25.1 271 27.1 270 27.0
17:0 0.2 01 0.1 trace 03 01
18:0 8.4 59 6.5 6.0 54 6.4
20:0 0.3 0.8 21 2.1 0.3 05
22:0 0.3 0.8 0.6 0.9 05 0.6
Saturates 375 354 377 373 36.1 372
16:1 32 41 43 2.6 36 39
18:1 20.8 21.6 19.0 184 244 22.4
20:1 2.5 29 32 4.7 13 2.1
Monoenes 26.5 28.6 26.5 25.7 29.3 284
18:2 9.2 9.7 11.2 12.6 124 119
18:3 3.0 5.1 4.9 64 2.7 438
18:4 0.3 1.1 15 16 0.8 0.7
20:4 29 2.8 35 19 2.6 2.7
20:5 7.1 49 4.2 24 34 3.0
22:2 0.1 11 0.3 1.2 04 0.2
22:4 0.1 0.5 11 0.2 02 0.1
22:5 1.8 18 0.3 0.6 13 0.8
22:6 115 10.1 9.8 10.7 10.8 10.2
Polyenes 36.0 37.1 35.8 37.6 34.7 34.3

* BM: belly muscle, DM: dorsal muscle
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