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The Fatty Acid Composition in Edible Portion of Wild and Cultured Catfish

Nobuya Shirai,*! Masaya Miyakawa,*2 Shigeru Tokairin,*3
Hiroshi Ehara,* and Shun Wada*!

The fatty acid composition in the edible portion of wild (Japanese catfish Silurus asotus and
Iwatoko catfish S. lithophilus) and cultured catfish (Japanese catfish S. asotus, Japanese and Ameri-
can channel catfish Ictalurus punctatus, Thai catfish Clarias macrocephalus and Thai catfish hybrid C.
macrocephalus & C. galipinus) was analyzed. Cultured Japanese catfishes had a higher lipid content
than wild ones. Lipid accumulation was not found in viscera. The tail meat of catfish had a higher
lipid content than the dorsal meat. Catfish showed the characteristic to accumulate lipid under the
skin. The most abundant fatty acid of catfish was oleic acid (18:1n-9). The proportion of saturated
fatty acid in Thai catfish was high compared with that of other catfish. The linoleic acid (18:2n-6)
content of cultured catfish was higher than that in wild ones. The arachidonic acid (20:4n—6) con-
tent of wild catfish was higher than that in cultured catfish. The contents of eicosapentaenoic acid
(20:5n-3) and docosahexaenoic acid (22:6n-3) of catfishes grown in Japan showed a higher content
than those of catfishes cultured in American and Thailand. The contents of 18:2n-6, 20:5n-3, and
22:6n-3 in tail meat were higher than those in other portions of ordinary meat. These results sug-
gest that Japanese catfish is a useful and functional food material.
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Table 2. Lipid content in dorsal, ventral 1, ventarl 2, tail, and dark meat, and skin of wild and cultured catfish

(mean)
wild Cultured
Sample*!
2 3 4 5 6 7 8 9 10 11 12

Dorsal 0.7 0.8 1.0 1.1 0.7 0.9 0.7 1.1 1.8 1.1 24 2.2
Ventral 1 1.3 1.2 1.2 1.6 0.8 1.3 0.9 2.6 2.0 2.0 3.0 24
Ventral 2 0.7 1.9 2.0 1.9 0.7 24 0.8 1.9 2.1 N.A.* 3.0 2.0
Tail 1.6 1.6 1.7 1.7 0.8 2.4 1.2 3.1 2.3 3.8 4.5 4.6
Dark 5.3 9.9 4.7 10.0 1.8 7.6 2.7 12.9 20.6 24.6 114 8.6
Skin 17.8 24.2 104 11.9 3.7 18.5 5.2 24.7 28.5 N.A.* 25.9 24.5

*1 Sample identification number designated in Table 1.

*2 The ventral 2 and skin in No. 10 were not analyzed for skinless fillet.
Dorsal: the meat filleted from the head to the anus on the dorsal side.
Ventral 1: the meat filleted from the head to the anus on the ventral side, and, in addition, outside rib.
Ventral 2: the meat filleted from the head to the anus on the ventral side, and, in addition, inside rib.
Tail: the meat filleted from the anus to the tail.
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Table 3. Fatty acid and dimethylacetal composition in dorsal meat of wild and cultured catfish (mean)

Wild Cultured
Sample*!
1 2 3 4 5 6 7 8 9 10 11 12
Fatty acid composition (w/w3%)
14:0 1.3 1.5 14 1.6 0.6 0.9 0.6 1.3 1.5 1.0 0.8 0.6
16:0 206 196 21.3 208 182 213 193 188 172 209 278 26.9
18:0 6.8 6.4 5.1 4.8 7.4 5.2 7.5 5.1 4.6 7.1 8.2 7.1
Others 2.0 1.6 0.2 0.1 1.7 0.1 1.6 — — 0.1 0.5 —
L SFA 307 29.1 280 273 279 276 289 252 233 291 374 34.6
16:1n-9 0.9 0.6 0.3 0.4 0.4 0.4 0.5 0.5 0.4 0.5 04 04
16:1n-7 5.0 5.2 3.5 4.1 1.9 4.6 2.2 2.5 34 1.7 1.9 4.1
18:1n-9 9.8 103 11.1 125 56 13.7 6.7 315 423 379 358 332
18:1n-7 5.6 5.9 4.2 4.3 4.8 3.9 5.9 2.9 2.9 1.8 2.6 2.8
20:1 1.1 0.8 1.6 1.9 0.6 1.6 0.8 1.7 2.0 1.0 0.5 04
22:1 — — 0.2 0.2 — 0.1 — 0.2 0.6 — — —
Others 0.6 0.3 — — 0.1 — 0.1 — — — — —
£ MUFA 23.1 231 209 234 132 243 163 393 517 429 412 41.0
18:2n-6 3.2 2.5 8.8 10.6 5.8 9.4 44 9.2 76 133 113 136
18:3n-3 1.5 1.3 0.7 0.8 1.2 0.6 1.1 0.6 0.6 0.6 0.3 0.3
20:3n-9 — — — — — — — —_ 0.6 0.1 —_
20:4n-6 7.9 9.1 1.7 1.5 108 21 102 1.7 0.9 2.5 2.3 2.4
20:5n-3 4.1 4.8 5.8 5.2 5.0 3.5 3.2 3.9 3.0 0.6 — 0.3
22:5n-3 4.2 4.0 2.1 2.0 4.0 1.8 34 1.4 1.1 0.6 04 0.5
22:6n-3 181 17.2 263 233 205 249 206 136 8.9 3.5 2.2 2.8
Others 5.0 5.1 2.9 2.9 6.1 2.9 6.0 1.9 1.3 4.3 2.5 24
L PUFA 389 44.1 481 464 533 452 489 323 233 260 192 223
16:0DMA 0.7 1.2 0.9 0.8 1.6 0.9 1.9 0.7 0.3 0.5 1.0 1.2
18:0DMA 0.3 0.6 04 0.3 0.7 0.3 0.7 0.4 0.1 0.3 0.5 0.5
18:1DMA 0.6 14 1.5 1.3 14 1.5 1.7 1.7 0.9 0.9 0.5 0.5
£ DMA 1.7 3.2 2.7 2.4 3.6 2.8 4.3 2.9 1.4 1.7 2.0 2.2
unknown 0.5 0.7 0.4 0.3 1.5 0.1 1.6 0.1 0.2 0.2 0.2 —

Total fatty acid (mg/g lipid) *?
541 592 578 573 587

609 603 768 755 824 884 854

n-3/n-6 2.0 1.8 2.8 2.4 1.4

2.2 1.4 1.6 1.5 0.3 0.2 0.2

DBI 2.3 2.5 2.5 2.4 2.6

24 2.5 1.9 1.5 1.3 1.0 1.1

—: not found or trace, SFA: saturated fatty acid, MUFA: monounsaturated fatty acid; PUFA, polyunsaturated fatty acid; DMA,

dimethylacetal

DBI: Double-bond index defined the sum of each unsaturated fatty acid chain multiplied by number of double bonds/100.

*1 Sample identification number designated in Table 1.

*2 The content of fatty acid was calculated using 23:0 as an internal standard.
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Table 4. Fatty acid and dimethylacetal composition in dark meat of wild and cultured catfish (mean)

Wild

Cultured

Sample**
1 2 3 4 5

6 7 8 9 10 11 12

Fatty acid composition (w/w%)

14:0 2.1 2.6 24 2.3 0.8
16:0 189 174 193 19.3 14.9
18:0 6.0 5.0 4.4 4.2 8.1
Others 3.1 2.5 0.7 0.6 2.7
L SFA 301 275 268 265 26.6
16:1n-9 1.0 0.8 0.3 0.3 0.4
16:1n~7 9.5 104 6.6 6.1 3.4
18:1n-9 18.1  19.7 22,7 212 124
18:1n-7 6.8 6.4 4.6 4.4 6.1
20:1 2.3 1.8 2.8 2.9 1.8
22:1 — — 0.6 0.7 —
Others 1.2 0.8 0.4 0.3 0.7
T MUFA 388 40.0 38.1 36.0 24.9
18:2n-6 3.8 34 128 14.4 7.0
18:3n-3 2.3 2.3 1.0 1.1 14
20:3n-9 — — —_ — —
20:4n-6 4.0 4.2 1.1 1.1 8.8
20:5n~3 2.7 3.5 3.5 3.6 3.3
22:5n-3 3.5 3.9 1.7 1.8 4.1
22:6n-3 7.9 7.2 11.2 11.5 12.1
Others 5.0 5.4 2.2 2.5 6.2
L PUFA 292 299 335 36.0 43.0
16:0DMA 0.2 0.2 0.4 0.4 1.6
18:0DMA 0.1 — 0.1 0.2 1.0
18:1DMA 0.1 0.1 0.4 04 1.3
r DMA 0.3 0.2 0.9 1.0 3.9
unknown 1.4 2.3 0.8 0.7 2.0

1.7 1.2 1.7 1.7 1.1 0.9 0.7
187 160 198 166 18.7 28.7 279
4.0 6.8 3.9 3.8 6.1 8.7 7.0
0.5 2.7 0.4 0.3 0.2 0.3 —
249 268 258 224 26.1 386 355
0.4 0.8 0.5 0.5 0.5 0.4 0.3
8.6 5.3 3.7 4.0 2.1 2.3 5.2
27.7 156 41.0 475 48.8 420 393
5.1 6.3 3.3 2.9 1.8 1.8 2.1
3.3 24 2.3 2.3 1.3 0.5 0.3
0.7 0.1 0.4 0.8 — — —
0.4 0.8 0.2 0.1 — — —

462 313 513 581 544 470 472
110 56 106 88 147 111 134
08 19 07 07 09 03 04
- - - - 02 = —

0.9 6.7 0.5 04 0.4 0.9 0.8
2.0 2.0 1.8 2.0
1.4 3.5 11 1.0 0.2 — 0.2
9.7 109 5.9 4.9 0.7 0.9 0.8
2.0 6.6 1.2 1.1 1.8 1.2 1.3

277 372 219 189 192 144 16.9
0.2 1.0 — — — — —
— 0.5 — — — — —
0.3 0.8 0.2 — - — —
0.5 2.3 0.2 — — — —
0.7 24 0.5 0.6 0.4 — 0.3

Total fatty acid (mg/g lipid) *?
636 810 816 791 586

800 626 913 941 943 879 944

n-3/n—6 1.7 1.6 1.2 1.1 1.0

1.0 1.1 0.8 0.9 0.1 0.1 0.1

DBI 1.7 1.7 1.7 1.8 2.1

1.6 1.9 1.3 1.3 1.0 0.8 0.9

Refer to the footnote of Table 3.
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Table 5. Fatty acid and dimethylacetal composition in skin of wild and cultured catfish (mean)
wild Cultured

Sample*!:3

1 2 3 4 5 6 7 8 9 11 12

Fatty acid composition (w/w%)
14:0 2.5 2.9 34 3.2 1.6 2.2 1.6 1.9 1.7 1.0 0.7
16:0 18.3 17.2 18.5 19.2 14.8 18.6 16.2 20.4 16.2 27.5 28.1
18:0 5.0 4.6 3.5 3.3 5.7 3.5 5.8 3.6 3.6 7.6 6.9
Others 3.3 2.8 0.8 0.6 44 0.7 3.5 0.4 0.3 0.8 0.1
T SFA 29.1 27.5 26.3 26.5 24.9 27.1 26.3 21.8 37.0 35.9
16:1n-9 1.1 0.9 0.3 0.3 0.7 0.5 1.0 0.6 0.4 0.4 0.4
16:1n-7 11.6 12.1 7.9 7.5 7.2 9.9 7.0 4.0 4.0 2.5 4.9
18:1n-9 19.9 20.7 25.7 23.8 18.7 29.8 19.1 44.2 48.9 42.2 384
18:1n-7 6.3 6.6 4.3 4.1 4.7 4.7 5.1 3.3 29 1.6 2.1
20:1 2.5 1.9 3.1 3.1 3.3 3.5 3.2 2.2 2.5 0.7 0.4
22:1 — 0.1 0.9 1.0 0.3 1.0 0.4 0.6 1.0 — -
Others 1.7 0.9 0.5 0.5 1.2 04 0.9 0.2 0.2 - —
£ MUFA 43.0 43.2 42.6 40.3 36.1 49.7 36.7 55.1 59.9 47.5 46.1
18:2n-6 4.2 35 13.3 16.8 9.5 12.1 6.5 11.5 8.6 11.6 14.0
18:3n-3 2.8 24 1.2 1.4 2.5 1.1 2.5 0.8 0.7 0.4 0.4
20:3n-9 — — — — — — —_ —_ — -—_ —
20:4n-6 2.3 3.3 0.5 0.5 4.0 0.5 44 0.3 0.4 0.6 0.9
20:5n-3 2.3 3.5 3.0 3.0 1.8 1.6 1.4 1.2 1.9 — 0.1
22:5n-3 3.1 3.5 1.7 1.6 3.2 1.3 3.1 0.8 0.9 0.2 0.2
22:6n-3 5.3 5.2 7.6 6.8 4.3 6.3 6.0 3.0 4.2 0.7 1.1
Others 4.8 4.9 1.8 1.8 6.7 1.7 7.1 1.0 1.0 1.7 1.3
L PUFA 24.9 26.4 29.2 31.9 32.0 24.6 31.1 18.6 17.7 15.2 18.0
16:0DMA — — — — 0.4 — 0.5 — — — —
18:0DMA — — — — 0.3 - 0.3 — — —_ —
18:1DMA — — — — 0.2 — 0.2 — — —_ —_
r DMA — — — — 1.0 — 1.0 — — — —
unknown 3.0 2.8 1.8 1.5 4.5 0.8 44 0.1 0.7 0.4 —
Total fatty acid (mg/g lipid) *?

726 920 894 843 724 - 891 722 905 916 915 942
n-3/n—6 1.7 1.6 1.0 0.8 0.7 0.8 0.9 0.5 0.9 0.1 0.1
DBI 1.5 1.6 1.5 1.5 1.5 14 1.5 1.0 1.2 0.8 0.8

Refer to the footnote of Table 3.
*3 No. 10 was not analyzed for skinless fillet.
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Fig. 1.

The linoleic acid (18:2n-6), arachidonic acid (20:4n-6), eicosapentaenoic acid (20:5n-3), docosahex-

aenoic acid (22:6n-3) content of dorsal, ventral 1, ventral 2, tail, dark, and skin portions on wild and cul-

tured catfish.

*The sample identification number designated in Table 1.
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REARFTRETH - 1o, X4 EF< XK (No. 11,
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Table 6. Lipid content and fatty acid composition
in feed for cultured catfish

Sample** 3,4 56 7,9 8 10 11,12

Lipid content (g/100 g feed)
73 72 81 36 3.5 2.5

Fatty acid composition (w/w2%)

14:0 44 41 29 32 06 0.5
16:0 20.7 20.8 215 196 181 33.5
18:0 43 43 53 41 4.0 8.7
Others 11 1.0 1.1 07 05 5.1
£ SFA 30.5 30.2 30.8 276 233 478
16:1n-9 - - - — — —

16:1n-7 50 46 35 38 0.9 0.5
18:1n-9 159 17.2 21.7 20.0 21.4 218
18:1n-7 27 25 3.0 29 14 2.7

20:1 20 13 20 27 03 0.6
22:1 1.8 06 16 21 — —
Others 09 09 08 05 — 0.5

¥ MUFA 284 27.1 32.7 320 24.0 263
18:2n-6 16.8 186 154 214 482 19.9
18:3n-3 16 16 16 1.8 3.8 0.8
20:4n-6 08 07 08 08 — —
20:5n-3 7.7 81 50 57 0.2 -—
22:5n-3 1.3 12 09 1.0 — —
22:6n-3 9.1 89 101 7.7 0.2 0.7
Others 1.1 1.0
L PUFA 38.4 40.1 34.8 385 52,5 215
16:0DMA  — — — — — —
18:0DMA  — — — — — —
18:1DMA — — — — — —
L DMA — — -— — — —
unknown 23 25 18 11 0.2 4.4
Total fatty acid (mg/g lipid) *?

654 678 708 652 697 371

n-3/n—6 1.1 1.0 11 07 0.1 0.2

Main poly unsaturated fatty acid contents (mg/100 g feed)*?
18:2n-6 802 911 882 505 1175 186
20:4n—6 37 34 48 19 — —
20:5n-3 367 398 288 133 5 —
22:6n-3 433 436 576 182 6 7

—: not found or trace, SFA: saturated fatty acid, MUFA:

monounsaturated fatty acid; PUFA, polyunsaturated fatty

acid; DMA, dimethylacetal;

*1 Sample identification number designated in Table 1.

*2 The content of fatty acid was calculated using 23:0 as an
internal standard.
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