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Elucidation of the relationship between the positional isomers of various i
long-chain monoene-type fatty acids specifically contained in fish oil and their

ability to inhibit body fat accumulation

Gotoh, Naohiro
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In this study, the relationship between the structure and health function of
long-chain monounsaturated fatty acids (LC-MUFAs), abundant in fish oil, was examined. The position
of the double bond was found to affect the function of LC-MUFA because c15-20:1 significantly

reduced lipid accumulation in cell experiment among 20:1 isomers consisting of 20 carbon atoms and
one double bond. Cell experiments using LC-MUFA with carbons of 18, 20, and 22 revealed that the
length of the LC-MUFA carbon chain also affected the health function. Furthermore, when LC-MUFA was
mixed with DHA or EPA, “ c7-C20:1+DHA” significantly inhibited cholesterol synthesis in the cell
compared to “ DHA+EPA” .
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LC-MUFA

Content of the individual isomers (mg/g of oil) Total ¢-20:1

;‘i Common name 5 (n-15) 7 (n-13) 0 (n-11) cll (n-9) c13 (n-7) 15 (n-5) (mg/g of oil)

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
1 Anchovy ND - 019 003 010 006 066 008 052 008 002 003 148 014
2 Squid ND - 054 000 006 005 562 124 010 002 ND - 632 222
3 Rainbow sardine 0.04 001 045 002 049 015 197 018 140 017 057 008 492 030
4 Mullet ND - 048 010 005 005 049 007 084 018 001 000 187 037
5 White sardinella 0.02 000 034 008 006 000 173 044 081 018 003 002 208 064
6  Bagrid catfish ND = 018 004 012 007 847 159 065 011 001 001 942 167
7 Pickhandle barracuda ND - 030 006 020 005 075 017 047 001 002 002 173 025
8  Yellowstriped goatfish 0.04 001 095 012 027 011 435 054 252 024 012 007 824 092
9  Tooth pony 024 004 660 094 003 005 397 062 230 050 014 000 1328 066
10 Blackspot snapper 0.04 005 159 016 013 002 349 065 135 101 003 003 662 289
11 Malabar travelly ND = 024 000 017 018 111 014 056 011 003 003 211 019
12 Yellow stripe scad ND - 013 001 009 010 164 027 048 010 002 003 236 023
13 Spotted sardinella 0.04 004 064 007 021 006 510 054 192 053 009 005 800 069
14 Indian mackerel 0.06 002 078 011 015 008 18 035 28 053 020 000 595 104
15 Long face emperor 0.01 000 307 121 117 001 274 160 093 031 ND - 792 394
16  Rainbow runner 0.01 001 046 003 010 006 194 032 050 009 003 001 312 033
17 Bigeyescad ND = 036 007 011 007 159 022 060 012 003 002 260 035
18 Yellow fin funa 0.01 000 058 013 022 009 404 057 115 019 010 004 609 058
19 Spanish mackerel ND - 035 003 037 013 457 056 066 009 010 003 605 049
20  Spotted croaker ND - 026 010 021 023 155 015 076 020 002 003 28 019
21 Cuttle fish 0.01 003 195 067 007 003 536 076 025 005 001 001 766 154
22 Commerson's sole 024 012 1306 431 003 000 248 083 1219 360 052 020 2852 867
23 Rabbit fish 0.04 004 208 048 012 005 362 065 333 098 009 002 1018 205
24  Obilquebanded grouper ND - 067 013 017 004 560 08 135 023 006 005 78 116
25  Bigeye barracuda ND - 048 003 020 009 18 032 076 015 003 004 334 031
26  Indian anchovy 0.06 004 169 020 003 005 102 013 116 015 005 005 402 005
27 Blacktip soldier fish ND = 067 007 024 007 692 052 110 020 004 005 898 067
28 Small scaled terapon ND - 025 007 014 002 139 043 073 016 001 002 253 063
20 Croaker 0.01 002 133 033 001 001 173 052 098 001 003 004 409 079
30  Blotched Croaker ND - 042 002 026 035 122 025 037 008 002 002 220 048
31  Croaker 0.06 007 201 020 006 005 435 036 28 065 011 005 9390 139
32 Yellow tail scad 0.02 002 050 007 021 007 207 012 121 033 023 000 424 047
33 Long jaw thryssa ND = 021 015 ND = 076 012 033 002 002 003 133 003
34  Hamilton's Thryssa ND - 034 002 015 004 275 012 106 019 006 004 436 003
35 Indian Salmon 0.01 001 048 001 017 004 324 026 172 040 010 003 572 055
36  Brownstripe red snapper ND - 088 020 017 017 131 017 068 031 002 003 307 063
37 Longspine-seabream 0.70 036 1948 675 004 005 401 199 612 18 029 009 3065 254
38 Orange striped emperor 0.04 004 133 036 009 010 201 039 155 050 004 000 597 015
30 Crimson jobfish ND = 055 016 019 007 738 052 864 198 025 004 1701 383
40  Bigeye snapper ND - 114 012 022 009 613 077 120 020 011 005 890 085
41 Indian Snapper ND - 048 002 022 026 18 054 068 030 003 003 330 045
42 Longjaw thryssa ND - 053 008 010 002 216 022 126 020 006 003 411 072
43 Sailfish ND = 033 007 027 011 116 003 022 011 002 003 201 008
44 Malabar grouper ND - 066 019 026 015 119 020 035 005 001 002 246 058
45 Goatfishes 0.69 017 1164 163 ND - 1507 228 592 040 018 006 3430 457
46  Saury ND - ND = 13110 1037 3406 170 083 008 097 020 16695 1244
47 True Sardine ND - ND - 5890 1070 1632 301 055 015 08 016 7672 1370
48 Horse Mackerel ND - 023 003 130 037 1125 158 069 011 005 003 1351 213
49 Atlantic Mackerel ND - ND = 193 115 8595 1375 067 013 013 000 8867 1503
50  Salmon ND - ND - 047 010 1720 637 048 019 ND = 1824 666
51 Capelin ND - ND - 055 077 15660 335 513 08 040 011 16269 351

Data represents the mean + SD of three replicates (n = 3); ND-Not detected
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