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The Lipids of Marine Animals from Various Habitat Depths V.
Composition of wax esters and triglycerides of the
gadoid fish, Podonema longipes

Kenji Havasur* and Minoru Yamapa*

Abstract

A gadoid fish, Podonema longipes, caught from ca. 400-m depth, had larger
amounts of the 57.19, total lipids in the liver comparing with the 5.3%, or 0.79,
of the viscera or flesh. The neutral lipids of the liver contained 24.89, of
liquid unsaponifiable matters, consisting largely in fatty alcohols.

By a column and thin-layer chromatographic methods wax esters and
triglycerides were fractionated from the neutral lipids of each part, then the
compositions of those fractions were determined by gas-liquid chromatography.

In the neutral lipids of the liver wax esters and triglycerides contributed
47.7% and 42.29,, respectively, and the former were predominant over the
latter. The fatty alcohols in the wax esters of each part were composed of
saturated C,,_,; alcohols and of monoenoic C,, 54 alcohols, and the major 22:1
and 20:1 alcohols remarkably consisted 70.7-74.99, of the total fatty alcohols.

A little difference in the fatty acid compositions between wax esters and
triglycerides for each part showed that the contents of the monoenoic fatty acids
in the former and the saturated fatty acids in the latter were relatively larger,
respectively. The monoenoic fatty acids, consisting in major fatty acids of
16:1, 18:1, 20:1 and 22:1, of the liver yielded larger amounts in both wax esters
and triglycerides when compared with those in the viscera and flesh.
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WEACEEINGIRER, —CrIZ V) ¥ ERPETE, —F, £35 (Mugil cepha-
lus)t=®, X ov—4— (Merluccius capensis)®?, 2 —35 i3 — (Trichogaster cosby)® 7z¥ DR
SRR r v = X7 VDS Y Y FIRERBET A LRERDLN T3, 2z, T, B,
s vz 27 V24 RCEET A ERBOEEAVRABIN T3, kbbb, 2055
Ri%, 755V anY (Lepidocybium flavobrunneum)®®, 35 1V (Ruvettus pretiosus)10-19),
suFtF e b 9X L4 (Allocyttus verrucosus)'®, ¥~ 5 # A (Latimeria chalumnae)'® 3 L{F
F - BEEAEY 47022 O AT B 47 VB (Myctophidae), 4 %=V El (Sterophychidae),
aax ) (Gonostomatidae), . b #4514 #E (Astronesthidae), N& HxVE (Paralepideidae)

i

* dLIEERS KB A G
(Laboratory of Chemistry of Fish Oil, Faculty of Fisheries, Hokkaido University)
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BT AEE D TH B,

13, KEH00m B HHEINIA e % T (Podonema longipes) ® FFRIEED 5 %
BOREE7 va— b 2RHL, vYx 257 UDOFEERIEELIY, AES 222 35 L0t LBFE 262D
L, AL XX LRA-—MMEALNBIYSFH S5 I3 b v (Laemonema morosum) O FFig
BE»LZhFNFaes —ob, SREM7 Va3~V ERHL T3,

ABTIR, 4 bed& SO BE, AROESERRFOu = ZFvE MY S Y %Y PRSI
DINT, FOT N —VEERE SCIEHBEREF A Z2u< b 37 « ~TCHL MR LIZDT, Z1
bR ORI DN TR S,

® ¥
BENEUIzA b e dF 503, 1969 E4 B, JLEEHBHOKEN 00m BL ) BN LOT
> 5. REMAOEARE, AE, AELIOHBERI VTR, R1TRT,

Table 1. Characteristics of ‘Itohikidara’, Podonema
longipes, examined.

Fishes sum 8
Body length, cm 2:53 42;52
Body weight, gr range 500-00

30-80
Liver weight ranee (60-80)*
e e 50
mean ey
* O/ to viscera wt.
RRFE

rRiERE R

4 beRXSaEE BE, RS IONEE CHRMEL, 2hFhoBiio£LiEE % Bligh &
Dyer 28 281 THBU Tz, RIT, BERRE-TEBELY 7€ + U ABEOTERE 245U 1.
SIS EORME, 2 9RME (Wiis 18), 7 {biliks TRy LB EaFR2HE? Uiz,

hJ4snvbo7374—(CC)

EEEERONE I E OERIST B D £ 2, McCarthy®® OXEICHEL, BRI KOH
PEBIRIICCIT LTtz K :0,603g, WHEAI :2.0g KOH/40ml AV FmrRs — VTN
Ui-RERR, 20g, # 7 & :18mm(i.d.) x175mm (high), HIAH : =~ b, 29 ¥E-x—F o
RIS I 2% ¥ B~ —~ F VTR U,

BYZAFARBIE NS Y €Y FOSHE  HERETRIR 2 B 1 B ER (0,593 ¢) %, 150°C
¢ Shrs EAELU 12 BERR-+ 5 4 b 545(2:1w/w, 20g) D# 5 & (18mm i, d, x170mm high) &L
120 ROT, ~F92, 5%-, 10%-, 30%- X 50%- Ry ¥o-~"FH$», RX¥r, 80%-
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VB =y AE ) ~VDBEERPRAVT, 1ES 10ml & U TEBRERSCHEL, vy
AFAMBIFPIT IR Y KRB,

MEsnv b5 5374— (TLC)

CC iz & b YL 1A IHAA OREAER TLC THF 2120 71 — MK: 20x200m, BHHA): Wakogel
B-5, 250¢, &ML : 110°C, 60min, JERBHEERE : 12cm, BEHRE : 6% soln (2 muki L), EH
B N F ¥ -z~ F U -FERR (90:10:1, v/v), BRI B v aEeh ) v ARIEREN R BB, 180°C,
20 min, oven 1 T4E{k,

AW TLC 4B TLC 12 & b §5, Filks JOHBOFHERO R 9 2 250 E Y 7Y %) K&
SEUT. 7L — MK 20X 20em, $&3EHA]: Wakogel B-5, 500 ¢, FEikfk: 110°C, 60 min, FREHRE:
10% soln (# wwmskiva), 100 mg/plate, B 2HRICBAL, ~* ¥ -= — 7 V-FR (90-10:1,
w/v) Tl2em $TRMLI, mo=AFABXFYZ )€Y KRS, Fr— bhkh B
Lbichly &b, =—FAdHL THI,

HARy/AZ 5374~ (GLC)

NERHER AT AEREE% BFa- x 2 7 — A0 R F AL LIzDB GLC THHT L T 20
GLC &Iz kDBD Tdh 3, MIEHN X2 n< b4 57 GCG-5DH (FID #H#), » 5 &: 10% DEGS
(Chromosortb W AW, 80-100 mesh), 3mm(i,d.) X1.5m XF > L X3 7 &, »F LiREF :180°C,
N,:0, 7kg/cm2, Hy: 15mi/min, Air: 0, 6//min,

7 va—~ank vz 27 REECLYrBLT, Boh BT v a—ric Yo

(20 {58, w/w) ¥ XOVHOKEERE (10 £FR, w/w) R2HIA, SEEMEFTIC 24hrs B U 72, ERRU I
BE7ZVa—N . 75— MIzn~FURHLU THIz, BH7va— - 75—+ GLC 27
ST 2 7 VOBA & FA—RfETiT o1z, 3, JRIEEB XOHEHI 7 v 2 — v D MR wi% TFR
bl

ﬁ #
BERERE S U PHEROMR

A MEeFFSOHH, T NBORXRESEREPHEBBEOERER 2T T, KO 60-80 %
P ED L, ZOREEEEERVELLEL, FREHEL THA, RBTIRIE» -7, 2R
aIN3 7 ¢ b EBEEOFRIEESERIE, HH, NBZEEL T, FRTEERRL, 0L

Table 2. 7Total lipid contents and properties of the neutral lipids in flesh,
viscera and lLiver from ‘Itohikidara’, Podonema longipes.

Flesh Viscera Liver
Total lipid %* 0.7 5.3 57.1
Neutral lipid 9,** 73.4 54.0 98.5
Acid value 4.5 2.9 1.3
Todine value -178.2 129.9 112.8
(Wijs method)
Sap. value 164.6 134.2 133.9
Unsap. matter 9, 9.5 19.1 24.8

* 9 to webt weight, **% to total lipid.
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Table 3. Magjor faity acids of the neutral lipids in flesh, viscera and liver from
‘Itohikidara’, Podonema longipes. (%, wt).

Flesh | Viscera | Liver
9%

Fatty acid

14:0
16:0
18:0
16:1
18:1
20:1
22:1
20:5
23:6

[ 3]

9
P oD O P00

PO LW DO OB
oy

ol )
TP OO0 IO 2

Q0 =3 b4 = OO0 TGN QO
fary
bO &0 1

= D
b0 o= B0 B o
QO bt RO 00O TND

[

Saturated acid
Monoenoic acid
Polyenoie acid

BEE
e ~%
588
@ W~
E&E
[I- )

Me
70

60 |

50

T

a sl e |D|E|f]G|H|

YIELD

20

TRIGLYCERIDE

WAX ESTER
WAX ESTER
'STERIN

0F

al o \

0 0 20 40 60 80 100 Fr.

Fig. 1. Column chromatogram of neutral lipids, removing free fatty acids, in liver of
‘Itohikidara’, Podonema longipes.
Eluent: (1) n-hexane, (B) 5%benzene-hexane, (C) 109,benzene-hexane, (D) 309,
benzens-hexane, (E) 509%benzene-hexane, (F) benzene, (G) 809 benzene-methanol,
(H) methanol. Sample: 0,593 g.
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LRGRENEBTY VIBESEELLEE T & BB LT, '

PR 2 oML, FHACEEEL T, TR NBTEBRRL . e RO K7 eHE
HRIZE QICEL, MEOT AUEMBETH 5 T & iUz, $17, & ICHBOARY ez
AR B2 EL 12,

FIPOLP AR R DRI DX BRI S AR 2R 3 IR, AT & < 1T, 16:1, 18:1,
20:1, 22:1 D E / x BEEENEL {EL, FRIHL T 20:5, 22:6 BBO # VY = U BEFHEH
EBORERERUIL, COBEMIZ, NBTLRD NI, G T ONEIHER T & BETHE
U1ze :

Table 4. Composition of wax esters, triglycerides and free fatty acids in the neutral
lipids of the liver from ‘Itohikidara’, Podonema longipes, fractionated by
column chromatography. (% wt).

Component Fatty alcohol Fatty acid

alcoh‘c()il O | Wax ester | Wax ester | 29, formic acid | Wax ester | Wax ester | Triglyceride
act 2341 fr. | 4260 fr. | inether fr.* | 23-41fr. | 42-60 fr. 61-77 fr.

%

12:0 1.5 trace 3.0 1.0
13:0 1.3
14:0 2.7 2.8 5.0 5.4 1.7 5.2
15:0 0.6 0.6 2.8 1.5 1.3 0.6
16:0 13.9 9.9 13.3 13.3 2.3 17.4
17:0 3.4 1.6 2.7 2.1
18:0 1.1 1.5 3.4 1.3 2.7 3.0
19:0 0.9 trace trace 3.1 0.2
20:0 2.8 trace 4.1
total 21.1 15.7 30.7 23.1 20.9 29.5
14:1 4.4 1.9 1.8 0.7
15:1 3.8 2.0 - 1.2 0.3
16:1 3.5 7.5 12.3 10.8 23.9 9.1
17:1 1.2 3.1 1.6 5.0 1.1
18:1 1.9 6.9 21.2 33.6 13.2 33.4
19:1 0.3 2.7 0.7 1.8 0.3
20:1 17.3 2.7 5.3 16.0 1.8 10.5
22:1 53.7 39.2 5.3 10.3 2.5 9.1
24:1 2.6 1.5 3.5 0.5
total 79.0 84.3 6L.6 76.9 51.2 65.0
18:2 2.3 trace 5.4 0.9
18:3 1.5 trace 1.3 0.5
18:4 2.7 trace trace
20:4 . trace 1.5 trace
205 1.3 trace |  13.7 2.6
21:5 trace
22:5 trace
22:6 trace ‘ ) 1.4
total 7.8 trace 27.9 5.4

* This fraction contained free fatty acids.
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FRPEEROCCICEZAYIATALE M) S YY) FOFE

39, FHBEIREIRONT, Tk VEOEREE Bz CC 2170, iR (0.603g) L9
T~V (0.593 ) &EHEIEIIE R SH T % 2% ¥ - — FUEEHIER (0.006g) 21572,

WiT, BRI % R 1z = — 5 VRSO RSB (0,593 g) REEER-€ T 4 b 545(2:1, w/w) D
CC RHLUTzo #DFRERZN LICGRT,, FHEHBEMCOWT TLC 2TOREER, 23-41 B4y (0.189 g)
3 1O 42-60 4> (0.096g) iZm UL XAF %, 61-TT HSH (0.252g) XY V€Y k%, 2LT
78-85 Eisr (0.033g) XA F Vv %, ZhFNEHE LI, T2bb, 4 bex& 7T HIEER
DuYyzZXFAEPYZ V€Y FO SERIZ, FRFNAT.7% & 42,.2% THH, TWMEOZHHLE
1:0,9 %R L, a9 zZXFVid bV Z Y %Y FEbSBEIFERELI, 28, vy X7 IVEFORYT
D TLC 47 Tid, A7 Y OFEERBD NS, BT va—~rvDaRHEINTI.

BI1IEmRLIZ LD, CC TRy L AF L% 2Bz, #0D 2D n v x X700 filh
7 ov 3 — VR & RS S LN L Y &Y & Y K & ERERE TR RREFERMLR % 2 b F N GLC M7
TRDIZ, ZOREIZE 4ICGRT, v v XFUDMEN7 v —~ VERIZ 2V T, 23-41 B4y, 42-
60 4 & b ITHRERK 12-19 O BRI7 V2 — VB IRFER 1624 DT/ 2o 7 ua~ Ak EDHLH
1, =z U kORI va — ViR NS oz, T, WESE b 22:1, 20:1 T
A—NEHRHBEL L EL, 16:0 7oa—uhHIHKRN S, 2L T, HWESO 22:1, 20:1, 16:0,
18:1 B LN 16:1 7 a— VEFRICERVTED SN,

RIT, w9z 27 VOSBRI DT 3 &, 23-41 B4 & 42-60 EOER, HIF T18:1,
20:1, 22:1 XD/, o BEHREVEL, HITHESE
T2 205 I EDR Y o BEARV BN ETH 5,

LS DRERED S, K- 4 b 545 (2:1, w/w) D 1.0-
CC Tit, =& L Tuvx 270 HEEIEHEERO 14
EOEC LY, oY AT N2 EACEHARL b O ™
DEEZ LRI,

—%, FYZYEY FORIBRRIC DN TS &,

PAFIEE I 16: 0 8D, = = RT3 18: 1, 20:1, O TRIGLYCERIDE
22:1, 16:1 BOSHERVZ N FRLBNEL, B K 0.5~
Y = o BERRIED 51

31z, GEHEEVEROMBKL PV SV FOENLE
Bir REFELL Tz,

HA, ARG IUFRPEEROITATLELY
FytY FER R

HRRD CC Tidw v = 27 v )8 2 WS THEL 1203
TLC e k3 2 R/RT L HIE, vy xATNI
one 2# v FCHET 3, 2hT, 4 TLC 2Aiv, Fig. 2. Thin-layer chromatogram of
ZWPrbAIgEDOn v = XF AL Y S Y v Y RSO Ifl:';;malwligﬁ’n rf:::: H;% ﬁ?
ST - 2T, BmEIOWTIER 7 v a — vl hikidara’, Podonema longipes.
T OERERR % GLC 4L Tzo 7 DRSRIRE S IR Adsorbent:  Wakogel B-5.
+. Solvent: n-hexane-diethyl

ether-acetic acid (90:10:1,v/v).
39, v RFVOERHT VI~ VERIOW TR
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Table 5. Composition of wax esters and triglycerides in the neutral lipids of the flesh,
viscera and liver from ‘Itohikidara’, Podonema longipes, obtained by thin-layer
chromatography. (% wt).

Flesh Viscera Liver
Component
alcohol or | Wax ester |[Triglyceride] Wax ester [Triglyceride] Wax ester |Triglyceride

acid

Alc* | FA** FA Ale FA FA Ale| FA FA

9%

12:0 trace trace 0.2 2.0 trace| trace 0.8
13:0 1.9 trace 0.2 1.6 trace
14:0 2.2 10.7 11.8 2.2 6.0 21.3 3.0 4.6 6.3
15:0 0.2 2.2 3.4 0.2 0.6 1.8 0.4 1.3 0.7
16:0 10.4 | 14.7 20.2 11.2 9.9 15.3 15.1 9.3 19.3
17:0 0.2 0.3 0.9 0.1 1.2 0.3 trace| 1.5 2.6
18:0 1.0 6.5 9.0 0.8 1.4 2.8 0.9 1.0 2.8
19:0 0.2 0.5 0.6 0.1 0.8 0.8 trace| trace trace
20:0 0.4 trace trace 0.6 0.1 trace trace| trace trace
21:0 0.6 trace
total 15.2 | 36.8 45.9 15.2 20.4 45,9 19.4 | 17.7 32.5
12:1 trace trace trace trace
13:1 0.8 1.0 trace 0.2
14:1 0.2 1.2 1.2 0.1 1.2 3.3 trace{ 1.9 0.7
15:1 0.1 1.0 1.6 0.1 0.1 0.4 trace| trace 0.5
16:1 1.6 18.7 n.7 2.0 16.7 22.4 5,01 11.9 9.7
17:1 0.2 5.2 2.7 0.1 2.0 3.5 trace| 2.1 1.3
18:1 3.0 11.8 13.0 3.1 29.2 10.9 2.9 29.1 33.1
19:1 1.0 trace 0.4 trace 1.0 0,7
20:1 23.5 3.8 1.5 22.2 11.5 1.2 21.7} 16.0 9.5
22:1 49.9 | 12.6 16.0 52.7 8.1 4.6 49.0 | 13.2 7.4
23:1 0.6 trace trace
24:1 5.9 | trace trace 4.5 0.3 trace 2.0 | trace trace
total 84.91 56.1 48.6 84,8 69.5 46.5 80.6 | T4.2 62.9
18:2 0.8 1.8 13 0.8 1.1 0.8
18:3 0.9 0.9 1.5 1.0 0.9 0.4
18:4 2.2 0.7 1.3 2.2 0.5 trace
20:2 trace 0.7 0.3 trace
20:4 trace 0.5 0.2 trace 0.2 0.3
20:5 3.1 1. 4.6 3.7 4.7 1.4
21:5 trace trace 0.3 trace trace trace
22:5 trace trace tra trace trace
22:6 trace trace 0.6 trace 0.7 1.7
total 7.0 5.6 10.1 7.7 8.1 4.6

* Ale: Fatty alcohol. **FA: Fatty acid.

~NBE, FEWALE bR 12-21 OfEfIT v —v (RS 16:0 Tva—v) EIRFEHK14-24 O
22 7a—0 (FRSE 22:1, 20:1 7Ara~n) 2EEL, =/ R OSBRI O~
NMZRHI NS o1z, &£ LIT (20:1422:1 T a—uv) O&EHE, FEALICINT 70,7-74.9% %
&Y, BDTHEHTH -1,

WiT, B9 = R7 VOREHBERIT W THRAS &, HATIZ, 16:0,14:0,18:0 BOMAFIER, 16:1,
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18:1, 22:1 MO = =L WP RRRS E T 25, 20:5, 22:6 B X OR Y L BIESERERLI,
Pl L OR BT T, 16:0, 16:1, 18:1, 20:1, 22:1 M ELRSTHH, 20:5, 22:6 MESERIZ G
7 L RERICED o 12, 272, 14:0, 16:0 BRZFFA T, 20:1 BRIV E AT, ZhEnbBdEs
BRERUIZ,

—35, FYZ Ve Y FOIRIEMERI OV T, $HET 16:0, 18:0, 22:1 B, RET 14:0, 16:18,
%LU CHFB T 16:0, 18:1, 20:1 8%, Zh FhhBmERCEH LI,

RYTRAFNERYZ YL Y FORSHRBERICK 3ETOZRELT, £EAE bHTBITHER
BrMYVZYVEYRT, T/ 2 0BEERRBe 2270 T, ZRFNENERVED SN, LI,
AT, o250 BI MY ZYI2)FED, =/ 20 BEARBEL{BVRRERLI,

z 3

# SETIRNBI S D 2O S8 —RCE<, 2L T ZORKRESERD ik ) ELLE
VWD 4 e XX TiE, FOFBHEIEEIC 24.8% OBEERORY LR HL, ZOMERIRE
BOREH7va- Vv EBT26R T2 5BO—ETH 5, CC o4, TLC MHTO#ER, BIi7 v
~lituox RFVICEHNREL, & ICHRBSEEERIE, 47.7% Du o X7 v REEE LI,

BEAPEEROTERBESER PR IC ALY, FFEs LONBT 16:1, 18:1, 20:1, 22:1
MO, 2 BEERVE L, T 20:5, 22:6 BO Y U BEERBE, -T2, ORI, B
BALER I N3 PHEROBHBMERIC AT, =/ 2 BEFREIE &0 5 MHHED.2-39 2R
Ulze COEBNL, RORLIZEHC, FHMIEEEOr Yy 2 270X MIZ Y2 Y FORE
BMRIC BT ABED N, &I OTEETH -2, Lewis® [2ZEHATE RO IRIERE
B, 18: 1 BEAERISEL LN ERIBBELIN, 4 beds 5T, 18:1 BiTiA T 20:1,22:1,
BEHRLEBOECONEMTH Y, COFEMISEEBATD 5,35 X XY (Sebastes baramenuke),
#5749 X (Aptocyclus ventricosus), ¥ w% % (Bothrocara mollis}, 45237+ I (Synapho-
branchus kaupii) ORISR & X LEIL I,

—%, vz RF A0 BT VA —iY, 7O REK 12-21 O BT va ~ov s REE
M-24DEI) L TNA-VESHEL, BTV~ NER) T - VDEFRIZ, FEIE
b 1:4,2-5.6 27_RL, ®/ o7 0a— U PBEBDTERETHD, /20 T7a—fFTRR, 22:1,
20:1 7o~ EERBEL L, BTN ~D T70,7-74.9% 25D 2 DBBEETH 5, M
52 oy FSFESHRERLD Fav s~ (22:1 7va—v) RHEE - FEL T3,

6wy AFNDIES VY FIRE2SRCEET 5 FRHEABICOVT, 20ey X700
OXERIER 73—~ VEERERLIIY, NFH4 7 HOREE yutd v bUF 4Tk, 2001,
22:1 TAA—NVEEEBEL, A bedF T EIIEULTEY, A TRWTNRE 16:0, 18:1
PN~ RERSETIHBLELUL RS, 32, EFL 2ty or FFRIBRS T S48
FAIA—VOFET L ERHEEL T3, Sand 6¥ $ERBRI 7 Va3 —MIDONWT, F—F T~
DI R ICHERINL T3, SERAOEBVIZA e Xy SOFR, HE, NBOIENT va
— iz, GLC D 0RE, £ARM7ra~vRBD oL o1,

L REBARSBCEEIN v o2 X7 A0S V2 ) KIFHIR, Bh, =3 v¥F~F ER
EERCRIL TOMRRIER 75 & OiER19:%59) 25T 5 b D LHERINT VB, —F, vy X7 V0L
SRICET AR IREER D2, SERBEDA D £ in vitro DR8N X kB L, @BE
WEAOMBITE L ICEHEIRBC LB BT VA~V EEBRDP b v v AF Ve £RT B T
LN, Tz in vivo DER® T kB LRERE BAT ST L BTV~ JRIERIC
BTHT 52 EBBHLNT S, 351, EE, Benson & Leet) MBS W2 ERT, &9
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Table 6. Typical faity alcohol contents of wax esters in some deep-sea fishes. (% wt).

Fatty alcohol
Species Part Reference
160 | 16:1 | 18:0 | 1831 | %ﬂl 22:1
%
Podonema Flesh 10.4 1.6 1.0 3.0 23.5 49.9
longipes Viscera 11.2 2.0 0.8 3.1 22.2 52.7
Liver 156.1 5.0 0.9 2.9 21.7 49.0
Allocyttus
PEITUCOSUS Flesh 8.7 1.8 5.7 18.7 26.4 26.4 15
Cyclothone atraria Whole 7.2 1.8 1.2 6.5 28.0 45.2
Cyclothone -
Cyclothone alba Whole 21.8 3.5 6.0 | 10.9 13.7 | 23.6 20
Cyclothone pallida ‘Whole 16.8 3.6 2.6 2.7 18.3 41.5
Gonostoma gracile ‘Whole 37.5 4.9 3.6 | 11.1 11.9 | 20.1
Stenobrachius
nannochir Whole 28.1 3.5 2.2 5.0 15.7 36.1.
Lepidocybium
" flavobrunneum Flesh 33.7 4.1 10.4 24.6 11.2 4.5 10
Ruvettus pretiosus Muscle B7.6 5.9 2.9 | 29.0 0.9 0.1 13
Latimeria chalumnael D% | 450 | trace | 113 | 40.4 | 2.7 | — 16
Stencbrachis Muscle | 819 | 0.7 | 04 | 37| 07| Lo
Triphoturus Whole 4.3 3.9 2.9 5.5 0.8 1.1 17
mexicanus
Lampagetus ritteri | Muscle | 8L5 | 11| 04 | 68| 04| 03

PEAFRETE 38 e v 2 27 VORI P BET SBRRICRENTH Y, JUBOX v 2R
THDHTRIFING LV IRERLPWMEL T h, L, RESPLERCEFINI YT RFN

oL

Tk, 7 DAMOETR - EREHREOBLD 5§ BIKE,

Y i, BRACHEC CEE IO AT EAOFER M EL 0T RERDK

&I,

1)
3)

4)
5)

6)

F BORER CRAL 1 > AR A — R FCBHHL 27,

X k
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