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Crude lipid content and fatty acid composition of adult Japanese anchovy Engraulis japonica

in eastern Hiuchi-nada, the Seto Inland Sea.

Masayuki YAMAMOTO, Keiji HONDA*

Lipid components of adult Japanese anchovy Engraulis japonica caught by drag-nets from June to
August in eastern Hiuchi-nada, the Seto Inland Sea, were examined. Crude lipid content and fatty acid
composition were analyzed by the modified extraction method of chloroform-methanol and a gas chro-
matography, respectively. Crude lipid content of the whole body varied between 1.2 and 4.2%, and corre-
lated negatively to unit price of the cooked and dried anchovy, Ocoba-niboshi. The regression line using
crude lipid content () as outcome and coefficient of fatness (x) as predictor variable was y = 0.76x0 5.53
(n=12, r=0.43, P<0.05). The contents of total saturates and polyenes were greater than that of total
monoenes respectively. Fatty acid was mainly composed of myristic acid (14:0), palmitic acid (16:0),
stearic acid (18:0), palmitoleic acid (16:1n-7), oleic acid (18:1n-9), icosapentaenoic acid (20:5n-3) and

docosahexaenoic acid (22:6n-3).
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Fig. 1. Fishing area of drag-nets of Kagawa, Ehime and Hiroshima Prefecture in Hiuchi-nada.

gooogo

obooboiimooowglobgooooooon
OBLOmmM OOBwOgM OOOSWOgMOOO
gocGwhgiODOooboobooboobooooo
OOoooOooOOooboOooobogonscl =sw/ BWx 10000
O0OOOCF=BW/BLx 1000 0000OOO0OGSI=
GwW/BwWx 1000000000

oood
0ooooooodoooooooooooooDoaon
000000DbO000ooOoOoOooooOoi1cog00nononO
00000000300 Dbdnooonooooooon
0000000000 DODoO0oooooDoog»nd
0o0o0dooooooooooooooooooo
00000000000 000O0O00DO0OD0ODOO0ON
O00oDoooooooooooooooooonoog
OodoDoooooooDoooooooooooog
O000o0ooDOoooDooo*wmoooooooo
00000d0o0oooooooooooonodHPessnd
0000000000030 O00x 0.25mnid 00T
0.25u mO O O OO0 Omegawax2501 Supelco0 OO O OO
0000016502050 0 10 O mind 2050 0 30minJ]

2050 2400 O 50 O min[d 2400 O 5min[0 FIDO O O
g2500 00d000doz0000000poooooon
oo0l1omLOminD 0000000 OOOOODODOO
000000000000 000Supelcodd0OOO
00 0370 FAME Mix, Omegawax Test Mix( 0 0 O
ooodopoooooooaon

gooogo
gobooogoooboboooobboooobon
obooobooooboobooboobooooon
gooooboboooooooobobobbbooogoo
gbooboooboboboobooboobooon
ooo0bOO00ooooboObbO0ooookgooooO
gbooboboobooboooboobo

ggoooog

Oo0o0OooDboobobooobOooobogvre.en
o45mmO 00000000 0O0O0O0O0O0O0OO0OO
00000000 O0ooOi3d4.609.0011.20 2.70 5.60
OOO0D0TablelMOOOQOOD12042000000
gbogboopoboobooboobooobooon



Table 1 Profile of Japanese anchovy samples and crude lipid and fatty acid content of the whole body

dis pind BL' (mm) scr CF Gar crude lipid fistty ncid content (%)

mean s mesn 5 mepn s mean  sd 0yt weal  saturales monoencs  polvenss
2002 hune 12 Thuki B48  Tb 25 0.6 1.1 8 47 L1 1.6 IET .34 .15 .45
2002 June 12 Kan-onji 799 87 .8 0.7 1.1 LB 39 09 1.7 0ok 0.36 017 045
2003 June 12 Kan-onji 975 8.2 4.6 I5 I8 08 54 L5 2.5 1.36 .53 029 0.54
2003 June25  Kan-onji 879 G 3.0 12 95 09 43 LD 1.5 5.5 .25 .1+ i1.36
2004 Jume 1} Kan-onji %47 5.3 ] 0.7 9.3 Iy 27 09 1.9 7% 0.27 .13 (1,38
2004 July 23 Kan=onji  9e0 4.4 35 |4 1.2 7 49 05 4.2 .78 1.0 (.60 | 1K
2005 June 11 Kom-onji 995 6. 13 0.3 98 (b xy  ld 1.2 .54 .27 0o 0.17
2005 Aug. 5 lbuki 951 T 3.0 L4 o 06 34 11 23 1.08 .43 0:22 0,38
2005 Apgev  Kao-onji 983 B 23 {16 .6 1.0 S LY 173 37 .14 022
2006 June 14 Nio 858 43 23 0.7 9.1 (b6 5.1 e 16 ERES 0,35 .12 (.51
2006 June 19 Kan-onji 943 94 A0 1.3 90 s 546 LB 1.9 1.0 .38 .15 (5.53
2006 Aug. 4 Kan-onji 1045 77 2.3 1.4 29 1.1 R | L5 1.53 (.58 025 0,710

scaled body length; * stomach contents index: * coefficient of fatness; * eorad somatic index in female) 5 weight percentage of whole body

Table 2. Fatty acid composition' in the whole body of Japanese anchovy

2002 2002 2003 2003 2004 2004 2005 2005 2005 2006 2006 2006
June 12 June 12 June 12 June 25 June |0} July 23 June 11 Aug. 5 Aug. 8 June 14 June 19 Aug. 4

fatty acids Average

total saturates 36,1 367 390 408 334 375 484 440 492 353 356 374

12:0 - - - - - - - - - - - 0.1 0.1
14:0 3.8 KR 3.3 4.7 21 G0 38 7.1 7.6 2.5 2.6 5.6 4.8
15:0 0.7 0.5 0.8 1.1 0.6 (L6 1.0 1.2 1.3 0.5 0.7 1.9 A
16:0 233 235 246 262 217 2 323 252 279 206 207 207 239
17:0 1.0 1.0 .1 1.1 1.1 1.0 1.3 1.2 l.6 1.2 1.2 1.3 1.2
18:0 6.9 7.0 fr.6 Tl 1.4 59 9.5 BT 5.9 54 B4 f.2 Tl
200 0.4 0.6 (6 - (1.5 049 0.4 L6 0.2 1.0 0.9 0.6 0.7
i2:0 - - - - - - - - - 0.3 0.3 .5 0.4
24:0 0.5 0.8 0.5 0.7

total moneene: 159 1701 2l6 163 171 236 189 200 195 126 141 6.2
14:1 0.2 0.3 - - = - - 0.3
16:1 n-7 3.5 3.5 7.9 3.3 a0 113 43 6.6 7.2 2.5 2.5 5.6 3.3

|

17:1 0.2 0.2 - 0.2 02 0.3 0.4 0.3 0.1 0.2 0.1 0.2
18:1 n-9 9.6 112 89 110 128 |15 131 12.1 1.3 B.3 5.4 8.2 1.6
20:1 0.8 0.5 1.8 - (1.3 0.3 1.0 0.5 .3 0.7 1.0} 0.7 0.7
221 - - 30 - - - - - - 0.2 0.8 .1 1.0
24:1 1.6 1.4 - - 0.3 0.3 0.2 0.1 .2 0.8 0.4 0.5 0.7
total polvenes 479 461 382 419 484 383 311 335 2ZB4 514 499 454
16:2 - - - - - - - - - 0.1 02 0.3 0.2
16:3 - - - - - - - - - 0.1 0.1 0.2 0.1
16:4 - - - - - - - - - 0.5 0.4 0.3 0.4
22:2 - - - - - - - - - 0.2 0.2 0.4 0.3
18:3 n-3 0.8 0.5 (L6 0.9 0.4 0.7 0.3 0.4 0.7 0.9 0.8 0.4 0.7
18:4 n-3 1.0 1.0 (8 0.8 0.4 1.7 .6 (.9 0.6 1.6 1.3 .5 0.9
2004 n-3 0.5 0.4 - - 0.3 b - - = 0.4 0.4 0.5 0.4
20:5 n-3 T 1.7 5.2 8.3 15 143 3.3 8.1 6.7 8.0 LR 9.4 34
22:5 n-3 0.8 0.5 1.0 = 1.0 1.5 0.7 0.9 0.7 1.0 1.1 1.7 1.0
22:6 n-3 Jlg 30 237 273 334 145 196 167 134 333 315 218 24F
18:2 n-6 1.8 2.2 1.5 1.4 1.8 1.4 1.6 1.5 2.0 1.2 1.2 24 1.7
18:3 n-6 - - - - - - - - - i 0.1 0.3 02
2002 n-6 0.5 0.4 - - (1.3 0.2 0.3 4 0.4 0.5 0.5 0.4 0.4
2003 n-6 - - - - 0.1 02 .1 2 0.4 0.1 0.1 0.5 0.2
204 n-6 2.1 2.1 24 32 25 2.0 2.1 29 3.1 1.8 2.1 3. 2.6
22:5n-6 0.8 0.7 - - 0.7 1.0 0.3 0.7 L6 1.0 1.0 0.7 R,
others 0.1 0.1 [.2 1.0 11 (L6 1.6 2.3 29 0.7 0.4 1.0 1.1

' Results are expressed as weight percentage of total fatty acid: - not found
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Fig. 2 Relationship between crude lipid content and unit

price of the cooked and dried adult Japanese
anchovy, "Ooba-niboshi".
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Fig. 3 Relationship between crude lipid and fatty acid
content of the whole body of Japanese anchovy in
the central Seto Inland Sea.
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Fig. 4 Relationship between crude lipid content and the 7 dominant fatty acid
composition of total fatty acid in the Japanese anchovy samples.
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