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Fatty Acids of Four Fresh-Water Fish Lipids

Toru Ota* and Minoru YamMapa*

Abstract

The fatty acid composition of neutral lipids from four fresh-water fish (kokanee:
Oncorhynchus nerka, masu salmon: Oncorhynchus masou, char: Salvelinus leuco-
maenis, sweet smelt: Plecoglossus altivelis) was investigated in detail by thin-layer
chromatographic and gas-liquid chromatographic analyses. Furthermore, the
fatty acid composition of neutral lipids from sweet smelt was compared with
that of algae, as a major diet for sweet smelt.

It was found that there were about 60 fatty acids, having 12 to 22 carbon
atoms as component fatty acids of fresh-water fish lipids.

Iso and anteiso branched-chain fatty acids, multibranched-chain fatty acid
(3, 7, 11, 15-tetramethylhexadecanoic acid), unsaturated branched-chain fatty acid
(7-methyl-6-hexadecenoic acid) and polyunsaturated odd-numbered fatty acids
were detected as minor components.

The fatty acids of sweet smelt lipids contained hlgher amounts of C,, polyenoic
fatty acids than those of three other fresh-water fish lipids, and were similar to
those of algae lipids.
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Wk, KV VERIIEER TR 20:5,22:6 REERTH HOIKL, KR TIX 18:206%%, 18:303
BELEERBI LAHLR TV 5,

Ackman® 3K EISE ORSTHEEHERR 4 Kb CHEE RO ISR & WU R, BRKAT Gs
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acid ®, kiEE /) = v TH 5 7T-Methylhexadecenoic acid /s & DELELYBEL AL 2,

FBESD 3T TR T AFFRBRM LY 7Y ) FRERIEWBC oW THEN, & 50 BORgL Kk
HUH, ABTREATA, Y, =V (7 FK L7224 BoRKESY Bt LCisE#
BRI AL CHANLER, BERS YN 0 BORBRYRAE, TETHZ LN TEL, 2
hoDehcizv-E ¥ THAERKAREF CRRAIL TW - S5 EFREN®, Sz =
VBB IUOFERRBEV = VB L EER B, SHRT2RECOWLTIIMEO RKRIBE & 3R
75 o IR A= b - DT, 7a2pHE L TESBERORE#RIEWRC S\ T
A, AEIRE L OBRL SR CRET L T,

RBHE

HE: ERCHL ARKRIIEEEX S CHE L 7o ¢ 2 = X : Kokanee (Oncorhynchus nerka),
¥ E B E o W) @ L #- ¥ <~ : Masu salmon (Oncorhynchus masou), = A v F : Char
(Salvelinus leucomaenis) 3 X OB ILRERE) | CHBL 727 = Sweet smelt(Plecoglossus altivelis)
DABTH B, ERBRIEER, & SEYWEL, HAKL D Bligh and Dyerk® TRE%Y
MUz, REROMEBNT, 4, PHER, PHEELYR LR T,

BHBAFLIZATLOFRMECLDIHE: RELr (B ©54 L+ 545(2:1W/W) % BEH
ETBHT A w257 4 ~CHERE L EEARECHE L o, FHIRE X D B {3 el
BadAslL, X6 BFs-2 2/ —~ VBB CIEVEBEY ~F1r=A2AF520 L1, BREBAFLZATA
DORFANEIC L A5EIEB 7 < 75 710~ (TLC) TfF » %o T/ b, Morris?, Gedam
510 OFECEL THyBE L URNBEE SBL MBS L ~ + (K%K WAKOGEL B-10, B3
0,5mm, 20x20cm) ML, ERKHEF 110°C T 90 HiEH[LL 1214, BB A 1 =2 5 A (100~
400mg) # 7L — b 1HIco 2 50mg ERAL v FRCAR » LT, 5% Biig=FA-n-~%
SRR TREL 7 (BRI 1dcm), BB O0.1% o7 el 7t vl VX ) —AEBEK & B
FLTHERBLERAL 5 FECbI o, BTEYNE LD, 5% BB A ¥/ —~ VWY Nz ictk=
—FAEACCHEES A F L= A F AR, BELA,

KRTM: IRW5RR A v = A T A OKREIE ARG # 5 L= AT V% n-~F 4 VICERL, 7
F—= v FARET, KX AZABL T

HZoa= b4 57 4— (GLC): [§8EE 2 # = A5 A DFHTIL, MIAR G8O-FP BH A7 n~v

Table 1. Body length, body weight and lipid content in flesh of fresh-water fish.

Body | Bod Lipid
Species Locality Date collected |Sex*: lengzh w;’igﬁt cosg:nt
(em) | (g) (%)
“HIMEMASU” . ,
(Oncorhynchus nerka) L. Shikotsu | June 4,72 F 29.1 149 7.0
“YAMABE” A | Nakanosawa | June 3, ’68 FM| 10.4 12 4.6
(Oncorhynchus masou)B | R. Yude Oct. 68-Feb. 69| F.M | 11.0* 13 2.2
“EZOIWANA” ~ ,
(Salvelinus leucomaenis) | B Ono May 10, '73 M | 19.3 96 1.3
[13 AYU” . i ,
(Plecoglossus altivelis) | B Jinzl June 29, "72 F | 159 61 4.6

*1 F.Female, M-Male
*2 Total length
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V75 7 RERLR A TR T o oo BROOFT ERYE L OB, REK LEG RS
fH (18:1=100, 0) DOXHIE & OEEBIHR s X OF Separation factor!® 7¢ LI k - Ty, HEBSEROAE
REREZEORS € — 7 BR L EENECROERNEREEECTER L%, SbrE2rFTE
SEOERENGERI L LTRLL,

HAIA% 557 14— - REGH (GC-MS): S8 D 7 2 CHEBEIRBE O FE 12 GLC i k

5 E%YHE (Applied Science £ BC Mix-L, BC Mix-1) & D HBDiZmic, GC-MS B®ic ¥ 5404
ThHfTotco BBLLTAVMN 27 r<t 75 7EESHH RMU-6MG) %@L, st
HRSIRT LD TH B,

BREIUER

WMEERSEE: X la, 1b iR O KRB & HXHRERMOMNEE L © ERBEGRLRT. WHi5HR 2
FA=ATFAD TLC T CRIZSED 5 bEAFIRKS (Fr, 1) it Cio-Cee © BEHIEHEED i35
1 C14~Cis ® Iso, Anteiso B HEIRIIEL EE L (K 2), Th b DRI D ST Iso 18:0
ERE LIRS — 2 (ECL{E® 17.5) =227 + A3, R3xRT L 51 Iso 18:0 iz ZRT

5 m/e 298 D~ 7 RABONBENC m/e326 DL — 2RI, STFE 326 0 I5RiRE 2

10004 1000} Tri-,Tetra-, Penta- and Hexaenoi;: acids o
s00f Saturated aci’ds sook :
L]
E
S
100} < 100}
S
°
sof < sof
£ L
[ -4
g Il 1 P ) L L - e A
< 12 14 16 18 20 22 24
% Carbon number
& 500 Fig. 1b.

Fig. 1a. Semilog plot of the retention
times of saturated, monoenoic and
dienoic fatty acid methyl esters

100 vs. the number of carbon atoms.
E 1~ Straight chain acid, 2-Branched
chain acid, 3-Monoenoic acid, 4~

Sop Dienoic acid

Fig. 1b. Semilog plot of the retention
times of tri-, tetra-, penta- and
hexaenoic fatty acid methyl esters

L L : L . vs. the number of carbon atoms.
12 14 16 18 20 2 2% 1-Trienoic acid, 2-Tetraenoic acid,
Carbon number 3-Pentaenoic acid

Fig. la.
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Table 2. Recovery of fatty acid methyl esters of each fraction

ok Kk E & W 263). 1975,

by argentation thin-layer chromatography.

Fracti Number Recovery (%)
action | of double « »
bonds “HIMEMASU”( JAMABE'  «pZ0IWANA»| “AYU”

1 0 30.4 28.6 29.2 24.8 32.0
2 1 3L.5 32.7 32.8 37.2 27.9
3 2 8.7 7.1 11.8 7.0 6.3
4 3 8.5 8.3 11.5 12.0 13.9
5 4-6 20.9 23.3 14.7 19.0 19.8

16:0

115:0

Fig. 2. Gas chromatogram of fatty acid methyl esters of Fr. 1 from argentation thin-layer
chromatography.
I-Iso, AI-Anteiso
Operating conditions of GLC: Column 109, DEGS on Chromosorb W AW (80-100
mesh) 1.5 m x4 mm i.d. 170°C and 185°C, Carrier gas N, 0.8 kg/em?, Detector (FID)
H, 20 ml/min, Air 800 ml/min, Attenu. 1/8-1/32, Sens. 10-*

Relative intensity

CH0-C-CHyCH-{CH, }3rCHHCH )3 CH(CH )5 CHiCH3

(o}

7341
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iCHj
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83 |

350

Fig. 3. Mass spectrum of fatty acid methyl ester having ECL value of 17.5 of Fr. 1 from
argentation thin-layer chromatography.
Operating conditions of GC-MS: Hitachi RMU-6MG
Column 5% DEGS 1 mx3 mm i.d. 140-200°C (5°C/min), Carrier gas He 1.6 kg/cm?,
Separator temp. 280°C, Injector temp. 250°C, Ionizing voltage 20 eV, Accelating
voltage 3.2 kV (m/e max. 1500), Ion source temp. 180°C
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Axm AT L LTIERED 20:0 735 H2%, DEGS # 5 AR L7z GLC 0 44 Tix g 20:0
2 Is0 18:0 & A UREEMAE- 2 LxE X ShT, Lich - THESEBIAOIEBHIEEL T
WA LB ERD, W 3y AR 0T EMIENEAF A= X T A0 PEGA b 7 AW
GLC &¥iT, 3,7, 11, 15-Tetramethylhexadecanoic acid DfFEEXW LT LT, = DRI
Bt ECL i3 17.5 C, Iso18:0 @ ECL { 17.6 LERIL T 5, R3KRLI®ARRZ PAT
I m/el0l DAERE — 7 EECKRE SR, T m/eld3 17L213 BLF 241 0~ 7 EEL,
Xbic m/e 283(M-43), 311(M-15) D& — 7 M IHEFD 2 SenGupta 59 o R & Hilo
TRAARY FARRLT WD, LichisT, MABKS ChRIEIh 5 ECL{E17.5 OfG v~ 7
Iso 18:0 @ 2 1 it % 7§ BIEHIM T H
% 3,7, 11, 15-Tetramethylhexadecanoic
16 ||[] e acid (Phytanic acid) WFEETHLD L
Exbh%,

) = vEXsS (Fr. 2) witR4 @R
TroEREE ) = vBUAORS A B
AR S hi, “hdbo ECL fEiL A:
14.9, B: 17.1 ¢¥ b, KRHEMEDOGLC
S¥cit AT (ECL{H 14.5) ¥ X U8 B
(ECL f# 16.5) &/gotco ¥~—2 AR
SitE s = VvBRSTREIADZ LR,
: : KRB ECL i + X 8 GC-MS 4
° S om0 s FORRENS Cis ORKSE /= VL
Fig. 4. Gas chromatograms of fatty acid methyl HEXhiy, SRAFLERSIU E

esters of Fr. 2 from argentation thin-layer N s N
chromatography and its hydrogenated EEOMERNL 7)‘_&“‘1 Eiemotes g
product. Br—7 ARGIRBAD 5 be 2=

AMEBORICHRH IR D RIBTH Y,
FORBICAOWTIRILRRATBTHS, £ ~2 BRI 16:1 & 1T 1 OMic RS h, THEK
RHEIE (B) 16:0 & 17:0 oREIRKRHIN B Z b EHE / = vBEEZ DR S, FEFF i
X 2 DOSHEEIEEE LR U 74 A 2 o5 Knhlgli#T PEGA » 7 aikc X 5 GLC 4#1T ECL &
16,9 DISEFL 4 Bl L, = h% 7-Methyl-6-hexadecenoic acid LAEL 7o ZDHKFHE /= vk
WkERMED ECL ffiss 16.4 THY, €27 ARSD GLC HHiickiT 228 - FUL TW2,
bt —7 BB RED<ARRZ b ARRBE (M5), ©—2 B M it m/e 282 T, m/e 115
155, 167(M-115) % X Uf m/e 138 D& — 7 533 < B L, KREME D &€ — 7 B’ D MY i3 m/e284
¢, ¥ m/el129, 157 D — 2 BT B, SDLIHRTAARS A EFHN FEL o Methyl
7-methyl-6-hexadecenoate D<A AL7 } A1 LiZIF—HL TH Y, LEoERnb e = v BK
et S h s ECL {#E 17,1 O IEHiEE 7-Methyl-6-hexadecenoic acid LHEE L 1o,

# Y = vEpch 16:2, 20:2, 18:3, 20:3, 16:4 R X UL 20:5 R K20 Tid, 7 AR Y 7Y
2 FRRIEH®RO SFERY L AR EEAOKBORL HIEIRAIRIH Lo 7 16:31KD
WTikZ Bt 75 AOREND 16:30d DIRMIC 16:363 & HFETHZ Lo HEETE L2, SHEHD
GLC BB CRAE L T TERITE I o1

% 31 KE 4 BOPISE A BT Mo S By R T, BEREN®R: L TRERT¥ED 5
L 60 BORSEAHE L, SEVBOERMECOWTE, RIKRLAL SBLAL ER
SEW LT 2 v R & Wijs BECRIE LRI A 5 4= 27 A0 2 v Rl LK ELERDLNT
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Fig. 5. Mass spectra of fatty acid methyl esters having ECL value of 17.1 (B) and its
hydrogenated product (B’ ECL value 16.5).

Eb, BIFELVEYXRLTWSLELLI S,

SEEBIREA R Ackmanh® ORI KBTS L, Iso Bl Anteiso B v S ENS VLW O HE
FUEELIL TWAR, bX<wARBRWTRR i s o b (R4), FloipRge =vB (7-
Methyl-6-hexadecenoic acid) &3 0.41-0.80% i=xtL Trace-0,29% LEWELXRL %,

BB L LT LRo 5siss oz, 17:2, 19:2, 17:3, 19:3, 19:4 XX 21:5 £
ABREREA T =VEBY FEEL L, FERAFL ) = vEIBEAREDCEL AL, FK AT
(Mugil cephalus) I8EFIEBEBHFETDIZ LANALMACIR TV, FLBRKARERC &
WTh 19:4, 21:14 B LR 215 BRI A TR D OD, KEROFRE KL TEL D L FEREHRY
= vBIREREPCEL SEh BB TH S LBbh 5.

IR L LRKBABODEBEOIRBERE, T CBEIh TV 2RKARED IR
R L RRBcEERISROIBHRER L KB L T 16:1, 18:2:6 5 X IF 18:303 214 ¢, 20:1, 22:1
FLU22:603 WP ETHB, LHLALRKAM L ZOoERETFOERNRSHD, Tl =T
FHHh5 L 5FA—RBETL 18:206 2 18:403 K FDGEE G-I H Do 2D X D IR DOERIX
EACRLEIEHRE?» D LEONTH L4, BT 20BE3 o8 sXOFELA T 1T =
DIEVBEROSFRER® LEBL T Ce DRY = vBRAELHE) RDbh 5, WKEEE
D Crs DAY = VEREIT o\ Tit, Ackmant® 3% 16:204 0,99-1,79%, 16:304 0,98-1,849%,
16:40w1 Trace~0,85% L HE L T 5 2%, 72Tt 16:207 0,.8%, 16:20d 3, 4%, 16:3w4 6.4%,
16:403 1,5%, 16:401 1,29 LW ¥ ¥ THREIATWAEBL IS VELRL TV 5,

AT AL LTCECBW STV 2 v, Y=, =V v FdkERRY BRT AR E &Y
MNEMPRTHBORRL, 72 CERCAETHIEEYERL TERT R T, o/t
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Table 3. Faity acid composition of neutral lipids from flesh of fresh-water fish (wt. %).

Fatty acid | “HIMEMASU”| " MABE”  |zoIwANA”| “AYU”
Saturated acids
12:0 Tr*! 0.3 0.4 0.6 Tr
13:0 Tr Tr Tr Tr Tr
Iso 14:0 0.1 Tr Tr 0.1 Tr
14:0 8.5 6.3 2.9 4.0 6.9
Iso 15:0 0.5 0.2 0.4 0.5 0.3
Anteiso 15:0 0.5 Tr Tr Tr Tr
15:0 0.9 0.2 0.4 0.4 0.3
Iso 16:0 0.2 0.1 0.2 0.1 Tr
16:0 14.0 171 18.% 14.8 22.0
Iso 17:0 0.8 Tr 0.2 0.4 0.2
Anteiso 17:0 0.5 Tr 0.2 0.1 0.1
17:0 0.4 0.3 0.7 0.6 0.4
Tso 18:0* 0.2 — Tr Tr Tr
18:0 2.3 3.8 4.7 2.9 1.4
19:0 Tr Tr 0.1 0.2 Tr
20:0 0.2 0.3 0.2 0.3 Tr
92:0 Tr 0.2 0.2 0.4 -
Total 29.1 28.8 29.1 2.9 31.6
Monoenoic acids
14:1 0.3 0.3 0.6 1.0 0.1
A*3 0.2 - - - —
15:1 0.1 0.1 0.2 Tr Tr
16:1 11.8 13.5 8.5 14.3 18.9
B*s 0.2 Tr 0.2 Tr —
17:1 0.3 0.2 0.4 0.3 0.2
18:1 19.2 18.4 24.3 20.3 8.4
19:1 0.2 Tr 0.3 0.3 0.2
20:1 0.4 0.3 0.9 0.6 0.3
22:1 Tr Tr 0.2 0.2 Tr
Total 32.7 32.8 35.6 317.0 28.1
Dienoic acids
14:2 ? - 0.1 Tr 0.1 -
16:20 7 0.2 0.2 0.1 0.2 0.8
16:2« 4 0.9 1.6 0.6 1.3 3.4
17:3w 5? 0.1 0.1 0.1 Tr Tr
18:2w 6 1.4 5.0 10.0 5.2 2.0
19:2w 52 0.2 0.1 0.2 0.1 0.1
20:2w 9 Tr Tr 0.1 0.1 Tr
20:20 6 0.2 0.1 0.5 0.2 0.1
22:%0 6 Tr — 0.1 0.1 —_
Total 9.0 7.2 1.7 7.3 6.4
Trienoic acids
16:3w 4*2 0.2 1.1 0.2 1.1 6.4
17:3w 5? Tr — 0.1 - -
18:3w 6 1.0 0.2 0.1 0.2 0.5
18:8w 3 4.7 5.7 9.7 9.7 7.3
19:8w B? Tr - 0.1 0.1 Tr
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Table 3. Continued

Fatty acid | HIMEMASU” “‘gAMAB% “EZOIWANA”| “AYU”
20:3w 6 0.4 0.2 0.4 0.4 0.2
20:30 3 - 0.3 0.5 — 0.2
Total 6.3 7.5 11 115 14.6

Tetra-, Penta-, Hexaenoic acids

16:403 0.1 0.2 Tr 0.2 1.5
16:401 0.1 0.3 0.1 0.5 1.2
18:40 3 5.5 T 0.1 4.9 1.5
19:4w 5? — - - - 0.1
20:40 6 2.4 0.6 1.6 1.1 0.4
20:4w 3 1.8 2.4 0.5 1.5 0.6
99:40 6 0.5 0.3 0.4 0.3 0.5
20:50 3 43 7.1 3.7 6.2 8.5
91 :50 27 Tr Tr Tr Tr Tr
99:50 6 0.4 0.2 0.3 0.2 Tr
99:50 3 1.2 13 - 0.9 1.8 L7
99:6w 3 6.5 3.5 4.3 2.5 2.5
Total 92.8 23.6 13.5 19.2 18.5
Unknowns 0.1 — 01 - 0.9

Todine value

Wijs method 154.1 148.8  126.1 — 145.7

C

0:;:;2:}230 ™ s 151 129 149 146

#1 Trace (less than 0.059%)

*2 Includes 3,7,11,15-tetramethylhexadecanoic acid
# A-Branched 15:1, B-7-Methyl-6-hexadecenoic acid
*4 Includes 16:303

A=A, Y=, =Ly FLREVEBRTH S, 20X 5 RARCET B REOHEIYR, I
ERREVB L8252 500 L Bbib,

TAE WO BRI RIBO H#: 7 =% WL 8@k v 88 (X B¥ Meosira va-
rians'®) REREL, BEOBRE LABOAETRELHE L, REaEBERCXL 0.5% T
Hote, RECEFETHEEOIRYBMER YT T, Ackmans2? BHED BR (B S5 2 +v)
12 BORHREYA~BIC L 2ER YR LR, BRE BREA L TCeORY =vBEE<S
FTHEBEL T 5, Fi- KatesH 0 REREOKIBLY S L T, BKE, BERTRE 16:3
BAE L, BIRKED Navicula pelliculosa T3 18.3% (£1%) FEEBTCHHZ LA HLM
L Tw5b, RECRLEEDOIEHBRRAIL Ce BN 24D 57% &b, FOHRTE 16:3wd o3
5.839% LEEMNLL, XHI20:503 & 9.19% & EVMER R T & Kates HOER L HELUD HA YT
LTwd, 7T2OlEHMER LTS L, Clo DRV = VvBENEL, 21 181 EBX LR ET
WIZIEUDOER S, BBOBEBEL B LT3 (Fd), cDL5khs enb, 7a[gHE
DRKE L IB > LISHBER Y R TORAREREOREY ST R L EBTE 2,

BEo L5 c BREREOBRIBEHBIRMT X - THELY 2}, BKADOFTLERICERE,NTD
bhb, T, BREOBRERFIACREL L 2EWEHECEREINBEN Y T, BiER,
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Table 4. Fatty acid chain length composition and several ratios of fatty acids
in neutral lipids of fresh-water fish and algae*r.

CHIMEMARUY| L AMABE” «mzoTwANA”|“AYU"| Algae
Fatty acid chain lengths (%)
Straight chain
acids
Cys Tr*2 0.3 0.4 0.6 Tr 0.2
13 Tr Tr Tr Tr Tr Tr
14 8.8 6.7 3.5 5.1 7.0 4.1
15 1.0 0.3 0.6 0.4 0.3 0.5
16 27.3 34.0 28.0 31.9 54.2 57.4
17 0.8 0.6 1.3 0.9 0.6 0.5
18 40.1 40.8 49.5 43.2 21.1 23.2
19 0.4 0.1 0.7 0.7 0.4 0.3
20 9.7 11.3 8.4 10.4 10.3 10.9
21 Tr Tr Tr Tr Tr Tr
_ " 8.6 55 6.4 5.5 47 | 15
Branched chain
acids 3.2 0.3 1.2 1.2 0.6 0.6
Unknowns 0.1 - 0.1 - 0.9 0.9
Ratios
16:0 as 9, of
saturated acids 48.1 59.4  63.6 57.4 69.6 76.7
16:0/16:1 1.2 1.3 2.2 1.0 1.2 1.0
16:1/18:1 0.6 0.7 0.4 0.7 2.3 6.8
18:2+18:3/Poly-
enoic acids Oo 3 - 0- 3 0~ 6 . . .
S 03/ wb 2.0 4.3 1.5 3.5 6.4 5.2

*1 Mainly diatom (Melosira varians)
*2 Trace

BRATHEELOBBCLAENAREYZT CELTHL0EBb s, ZhbRSVWTIRT TR
Yo _REYRB L LEERT—HER LA, B A7 R, TaROWTLEERIZEKIT 5lE
BRGOEENCEL BREFTH 5,

E ¥

LARA, ¥R, 2Ly F, TahEABORKEEYRE L L ThRIEEABR T S BBy
BLLABANR, ¥, 72250 TRAH LA 5BEIREOBIRN® &L KB L TROBRLE 1,

1) WKEREMRIBHE: L TERERS 22D TH 60 BoHBAY RH LI, Zhbohhc
i Iso, Anteiso Bl EERIRIIMAS A AERKABE TE CER IR Thieh - LS5 H8IRRE (3,
7,11, 15-Tetramethylhexadecanoic acid) REIMGH:SHIEHi8 (7-Methyl-6-hexadecenoic acid) 7t
EREEhB, TOMBFREHRY = VvBILBERS L LTHEELL,

2) BKAAED HERRIRIBR HERIREORIEMER L it T5 L, 16:1, 18:206 kX U°
18:3w3 EBAH <, 20:1, 22:1 % X TF 22:603 B VP Tn EWE F TRAIB ATV ARKERE OIS
BEERRLAR & LD < 2 — v R T, BIZ 7 2Tk Cis BENLED 54.2% % &b, F ok T
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Table 5. Fatty acid composition of neutral lipids from algae** (wt. ).

Saturated acids Trienoic acids
12:0 0.2 16:3wq*s 5.3
13:0 Tr*2 17:3a5? 0.1
Iso 14:0 Tr 18:3w6 0.8
14:0 3.9 18:3w3 13.8
Iso 15:0 0.3 19:3w5? 0.1
Anteiso 15:0 0.1 20:3w6 0.2
15:0 0.4 20:303 0.3
Iso 16:0 - Tr Total 20.6
16:0 22.7
Iso 17:0 0.2 Tetra-, penta-,
Anteiso 17:0 Tr hexaenoic acids
17:0 0.2 16:4w3 1.5
Iso 18:0*8 — 16:4w} 1.4
18:0 1.4 18:403 1.0
19:0 Tr 19:4057 0.1
20:0 0.2 20:4w6 0.5
22:0 — 20:4w3 0.3
Total 29.6 22:4w6 0.7

20:5w3 9.1

Monoenoic acids 91:5w3? Tr
14:1 0.2 22:5w6 Tr
A - 22:503 0.4
15:1 0.1 22:6w3 0.4
16:1 23.0 Total 16.4
B*¢ Tr
17:1 0.3 Unknowns 0.9
18:1 3.4
19:1 Tr Todine value calc.
20:1 Tr from composition
22:1 - 148
Total 26.9

Dienoic acids
14:2 ¢ —
16:207 0.9
16:2w4 2.6
17:205? Tr
18:2w6 2.8
19:2w5? 0.1
20:2w9 0.1
20:2w6 0.2
22:2w06 —
Total 6.7

* Mainly diatom (Melosira varians)

*2 Trace (less than 0.059%,)

*3 Includes 3,7,11,15-tetramethylhexadecanoic acid

*t A-Branched 15:1, B~ 7-Methyl-6-hexadecenoic acid
* Tncludes 16: 303

16:207 0,89, 16:204 3,496, 16:3wd 6,49, 16:4w3 1.5%, 16:40l 1,29 & MoK EE Bicb
Cie DRIV = VEBNEEETH T
3) 7L CTERTAEREECEWBERIL 7 2 IFH LR Ce DX Y = vEBENS L,
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