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Lipids and Fatty Acids of Antarctic Giant Fish
Yoshimi OHNO*, Tkuya YANO* and Osamu WAGURI*

Abstract: Lipid and fatty acid composition of skeletal muscle of
antarctic giant fish (Dissostichus mawsoni NORMAN) were examined.

Thin-layer and column chromatography showed that the neutral lipids
made up 98% of the total lipids, while phospholipids only 2% or less. The
direct gas chromatographic analysis of triglycerides revealed that the major
molecular species were Ca4, Ca6, Ca8, Cso, Cs2 and Cs4, that their fatty acid
composition resembled the other edible oil of marine fishes, and that the major
components were Ci6:0, Ci8:0, Ci6:1, Ci8:1, Ci18:2, C20:5 and C22:6 with smaller
amounts of C20:1, C22:1 and C24:1. The positional distributions of fatty acid on
glycerides was also determined by lipase and phospholipase A, treatment
and it showed that saturated and monoenoic fatty acids occurred in 1
position, while polyunsaturated fatty acids in 2 position, exclusively.
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74 ¥ g # = (antarctic giant fish, Dissostichus mawsoni NorRMAN) ¥, FEiR{E 1°4:
Bt2AXFH/ b e=7HOBEXLAT, TORZEMELTHLELISDTHS. 20
PO BFBEER 2R T 5 RE2 B o T o TfETS.

2. R
2.1. 2 ¥
1974 FEEIR = — v — A viRie, rAEO e AL FEEHD ~ 27 ~— FEHETL T HEX
hie, AXFH/ b2=7FD51F 3 £~ D FFW% Dr. DEVres X h RS, &
IR L CRBIR D AURh B L e, SE P s miR B s - 7.

2. 2. [EEOHH

FRERFE L7 10.5g #fREHL, Zrehkia-22/, =1 (C-M, 2:1, v/v)T3[a
T L THIIEE 3.48 %187,

MVED 7 r e R ARCENLICHEIEE, 173.2mg % # 2/ - A THRpEBHILL T
DEAE w1 r—220g #FTCALIcHZ 4 (1.0cmx25cm) T, HhF7r27u<b s T7 4
— %\, Zrrkan 550ml, C-M, 9:1 100ml, C-M, 2:1 100ml 7 v & =7§3
FC-M, 2:1 100ml ZIFRANCTEHR LT, d#igHE (7 = vhr a4i@E) 170.0mg ¥
IOV B0 Y VIRARBI.

FYV ) ) VORBI EEs7e~<1t 257 4 — (TLC) I WfFote. V5L G
(Merck), E20.75Smm O 7V — b+, REBBEAIZ n-~FHv-CzFr=—71 (4:1, v/
v), BHI2 0.05%r — % 3 vB-= 2 ) —AKEEFEE, UV 51 + FTr-1k.

) VIEBEMEBETHBN, tAT pFoA ) vEAT I ) YIFEL, KB
BD&HWHKAT7 5o a ) v TLC THEELL., BEEFNL, Zrefhib-22/ —)-
K (65:25:4, v/v/v) T, = — FESTHRH LK.

2.3 BRICLIMKkHR
2.3.1. YV ARA—XRIX5KsHE (Lubby et al., 1964)

FY 7YY FSmg i IM b A« SEREEER (pPH 7.8) 1.0ml, 22% CaCl: 0. 1 ml,
0.1% = —nfsF + Vw4 0.25ml, BEREKY <~—+& (FAEHE) 13mg &z T, 37°C T40%
BIA v o=+ L%, KIERTH, v=Fix—5a(5ml, 3E) CHUL, MHKLE
DCERAE, HHERIMRE €/ 70 2 ) VO BER TLC Ic & »7e. B, Fili=—7 /-
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vzFlz—FT AR (80:30:1, v/v/v) T, 0.05% r—X3IvB-=x/—-1EKEH
#ZL, UV b FTTHRIBLL.
23,2, KRAKRY =¥ A IT X BRKSE (BoNsSEN ef al., 1965)

KAZ7 Fora) v/ 1mgic, 0.22M NaCl #4¢ 0.02M CaCl; 1.0ml, 0. IM + Y
A-EREER(PHT.4) 1.0m]l, o=xF1=x—75120ml, cFAK)R—EA; 7)) R —
Vg (v 7 <8, 9.1mg protein/ml) 0.1 ml Z#in% T 37°C C, 3KHM v+ 2 <X—F L
72 Ggh, v=Far=—3F0 2.0ml 2 1EEN). REH, v=Fr=—Far¥KREL,
C-M, 1:1Cc#ih 2ml, 3@E)L, TLC X » CHERBEE YV VA7, Fo0a2 ) Vv
THEER L (BEF, Z7reahia-2x7—n-K, 65:25:4, v/v/v, 2 — F#EKT
).

2.4 mHERSBERE/ O b5 F574— (DubLey et al, 1975)

WRB IS Loy YV a7y By — P RIERL, 110°C © 1 K iEHELC
%, JBBRD 2 FA = AT ARRHFAERR L > CHMEL, 2 27r<}2”57 4 — (GLC)
DTl BBAIR p-~Frv-v=Frz— 71 (94:4:2, v/v/v) C2ER
BIL 7. BHI20.05% »—# s v B-= &/ —LEEEEEL, UVSA FFTFot.

2.5. HRYARFSF74— (GLO)
2.5.1. FYVZVEYF |

Y2 YY) FOAHNLEE GC4BPF i\, #5 241X 50cmx3mmid. 75 A%, *
v V7 —#A N (0.9kg/em?), FETAFKNL 1% OV-1, » 5 A 200-300°C, 4°C/min
DRRTHF ot ERFELTH V0§ F v ERERLE.
2.5. 2. JehbpER

REY ImgieXvE¥y-227 —A-FiEg (10:20:1, v/v/v) 1.5ml %inz < 1 KR
BWL, ERUCIEHBO 2 F A= AT A% n-~%+ v Thih 2ml, 3@) Ui, JEREE
DAFN=ATFNDO GLCIXH 063 ZHV, HFaiX2mx3mmid. AFv v ARF—
W, F )7 —% AN (1.0kg/em?2), FoCTAH 1SKEGS, » 7 ~iRE 200°C TfT - .

3. BERIVEE
BEREBTERTS A Fa X< YOl b, C-M L CHREIEE I, FEARK
HLT32.8% Thotc. TDHb, hEEENI8Y & hD, TOKREAHMB Y 7V ) F
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ThHolz, T, MERSLDY VIBEM AL, TLC BBi#%, Dittmer’s reagent = v &
F Y vRREDME L authentic samples & BT B2 LICL T, AAT »Fo L2 v,
RAT s FONANTR)—=ANT IV, AT 4 v iz ) VTHAHZ LT,

GleE R vV vE% Allen it (ALLEN, 1940) THRIET 5L 0.02% THote. by 27 )+
) FAEGDR, ZORBBHRTTHS L, FRBBCAELT HCDOMILTIIL VA
EEZBND.

3.1. FUSUEY FEK
TLCIc L - CHEL7 - MY 7)) FOGLC®#X 1 /R L . B7 oL R3EH 48, 50,

a3

B1 BEBESA X470 7YV 1) FOBAZe=L /5
TLC TH#ELct Y 27) + Y FxER GLC4# Lic.
GLC 041 : B# GC4BPF, FID, S0cmx3mmid, #S5AH 5 4,
F#-CAK] 1% OV-1 on Chromosorb W,
H 5 LBEE 200~300°C, 4°C/min D FHiF.
E— D lo&EBE, V7YY FOBRT Y ARERER LTG5,
Fig. 1. Gas-liquid chromatogram of total triglycerides of antarctic giant fish.
Triglycerides isolated on thin-layer plates were analysed directly on
Shimazu GC-4BPF gas-liquid chromatograph equipped with a hydrogen
flame ionization detector. The glass-coiled column used was 50 cmX3 mm
packed with 1% OV-1 on Chromosorb W and column temperature was
kept from 200°C to 300°C by increasing temperature 4°C/min.
The numbers at the peak top indicate the total carbon numbers of fatty
acyl residues in triglycerids.

K1 BEBESA¥a8<vDr Y 7Y+ FHR
Table 1. Triglyceride composition of antarctic giant fish.

Total acyl carbon number %
44 2.4
46 10.3
48 21.5
50 30.3
52 22.8
54 10.8
56 1.9
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S2h%L, ThOZBTLEOW IS L xhdT W (EL1), 2OZERr YV 7Y v
FRERBRRAEE & U CIRFEE 16, 18 NKIHTHAH T EXRBLTED, T h b o ik
T—oAmcEETh T35 D THD (LitcHFIELD et al, 1967 ; KuaLID ef al., 1968 ;

ACEKMAN et al., 1971),

3. 2. [ERABHER
AgNOs-TLC I X 5T PV 7V ) FORERER 2 F L= A T V% NMAREIC X - T /B
L, ThZho@sys GLC X WAL, #EWErRAELL. 2RI/ FaFvvD
R A 587 GLC O iiE R R L 72,
x 2 BRETA X 3 £~ vOERAR

Table 2. Fatty acid composition of Antarctic giant fish.

Total . Triglycerides Phosphatidylcholine
Fatty acid R

lipids Total 1, 3-FA 2-FA Total lI-pos.  2-pos.
14:0 10.2 10.3 5.4 8.4 6.6 8.8 9.0
14 :1 0.5 0.5 1.1 1.5 1.0 2.5 1.5
16:0 11.6 11.3 5.5 8.4 45.2 50.9 22.9
16:1 16.5 16.2 19.0 15.2 6.3 5.3 6.2
16:2 0.3 0.6 1.4 1.2 2.0 2.1 1.4
18:0 0.9 1.3 1.7 0.9 4.1 4.9 2.7
18 :1 40.8 41.5 4.7 41.0 19.4 13.8 71.6
18:2 1.5 1.8 3.5 2.1 2.0 1.1 2.9
18:3 * 0.2 0.4 * tr 0.1 0.2
18:4 0.6 0.6 1.2 0.7 tr tr . tr
20:1 5.7** 5.0 5.1 2.8% tr tr tr
22:1 3.4 3.3 2.8 2.2
(+20:4) tr tr 1.5
20:5 4.9 4.2 4.7 4.9 3.0 1.1 12.5
24 : 1 tr tr tr tr — — —
22:6 2.0 1.7 1.5 3.2 4.2 2.2 15.5

* Described as (18:3+20:1) on line 20:1
**  Contained % of 18:3
tr trace

WIEE D BEREED £ & LT, Cla:o, 16:0, 16:1, 5 X 7F 18:1 ﬁiﬁ%EL’CL;fc. ARELFN
BB % < (260 80%), o / TEREEL 61% G Eh TV b, Cu:s, 2:6 i X0
SAREFPRRMN TS Th ot 4 7 VMg T, Cuo:s, 2:6 N ThFh 14%, 9% F1ET
5 EWO3R4E (GepaMm et al, 1971) L 3B L, SAFFBEMHEBAD RV 5 TH B0,
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MABHEL"DZE MY 27V ) FOTBEREIXFE . 2L, IO &EMIEE 5B
E DRI TH B,
BIREOKEY#EDSB LY 7 ) £ ) FORFBEAR LK, SA7 7F00a ) VT
1%, Ci6:02345%, Cis:1 )N19% HFAEL, MV 2V vy FEiTRnfotx—vERLE.
ChOOREBBOMESRELYL S E, RAT7 5012 ) v T, Cu:s, 2:6 7 EDER
FARNAERE I R R 7 » FOAD 2RREEMIZE K, Clsio RIS LIEEFL TV, —
FH, PV ZY ) FTEIREMENE D, MEBERENIZ-E D Lisho7edd, KA 7
SFUNY VORER IR TELDE, 7)) wr =D 2L RAFIRIEEEY % <HiG
L, RO X e FROGEI HE I hi.

S 48 50 52 54
$4mo ‘400 -16:0 Psn
HESES THE \4&1 -16 : -18 : 1 ﬂsu
-16: 1 ’181 181 18 : 1

KRNI P Y 270 2y FOfie, Cisk X0 Cis & 2 RNMafEliBEz 2B atiinh T
i<, BEWABHHCRMPIC—CREIRS Y Frva vEg (Co: ), IO v o
Vi (C2n) ZH AR ZEHTHM, + AHHMEIO—2ThHB 25 a4 v (Cun) b
VEEHFTHHEVBENTHD. Theh LT Co-2 L RAFEHE (Rvx=vB X0~
Fyxv) HGEI, EREBHE DERLC 2L, ZLLIEEL IV 2RV, F
DB WTIARBTH 525, HIRORHHCHA /s £ e oW T HERBRE T 2 L83 H 55

LRbh3,
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