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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 C44, C4 6, C4 s ,  Cso, Cs2 and Cs4, that their fatty acid 
composition resembled the other edible oil of marine fishes, and that the major 

components were C16:0, C1s:o, C16:l, C1s:1, C1s:2, C20:s and C22:6 with smaller 
amounts of C20:1, C22:1 and C24:l. The positional distributions of fatty acid on 
glycerides was also determined by lipase and phospholipase A2 treatment 
and it showed that saturated and monoenoic fatty acids occurred in l 
position, while polyunsaturated fatty acids in 2 position, exclusively. 
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71 =¥' 3 !/'--;, './ (antarctic giant fish, Dissostichus mawsoni NORMAN) vi, 1¥iffiw vc.1?_ 

ii:·t G .7- ;( "f" § / r -t =- 7 f-40) §}(t.tm ··e, :CO) �viftfatl c L "C {� Lffl Gt 0) '"c'cf) G. ;::_ 0) 

m0)��$0)ffi�-m���W�G-��fflk0)�(..(_Kffl���-

2. 1. � � 

1974�1¥J°ffiy--;,-'/'-A-:/9=tvc, i=i.7-mf:O) i=z.7,�J:vccf:>� '"<!7'"<- F�:lmlrtJill""c'ff§5i� 

;rL tc., A ,?.;' "f" § / r -t =- 7 ft 0) 7 1 =¥' a j(--;, '/' 0) ffrfF � 'a:' Dr. DEV RIES l: iJ m: {� � ;h, ft 

�*#L"C���IJ�MK�Lk. MM4t��Kft���Kcf:>�k. 

2. 2. Hiill<7):fml:f:I 

�*s*#Lkm� 10.5g 'ia:'M�L, !7 i=z i=z;f;1vA-,;i !7 / -Iv (C-M, 2: 1, v/v)""c'3@] 

Milli L --CfliH�� 3 .4 g �fflk. 

:}"i[O) !7 i=z i=z ;f;1vA�vc.m1-PLk tliH��. 173.2mg � ,;( !7 / -1v '"c'1t:J.tm 1[1::1l:: L k 

DEAE -t 1v i=z -.7- 20g 'ia:'JE--C A,; L tc. jJ '.7 A (1.0 cm x 25 cm) �. 7J 7 A !7 i=z--;, )-, !f 7 7 1 

-�D'v', !7 i=z i=z *' 1v A 550 ml, C-M, 9: 1 100 ml, C-M, 2: 1 100 ml 7 :/-=E- =- 7� 

;¥8 C-M, 2: 1 100ml �JIJJ-{tkfati'v,--cmlliL--C, 4tttH�� (!7 i=z i=z ;t;1vA7.t@i) 170.0mg � 

l: rf:}"ii:O) !J :/ H���fflk. 

r !Jf!J-t!J },"O)�lkt�)it!7i=z--;,)-,f77 ,r -(TLC) vc.l:i)ff�tc.. '/'!Jj]Jr'1vG 

(Merck), T!f.� 0.75mm0)7
°
v- r, ��=tfUvin-----."f"y:/-:).::c.'1-;v.::c.-71v (4: 1, v/ 

v), �llivi 0.05% i=z - !7'' � :/B-.::c. !7 / -IV��l!l��. UV 71 r °"f""c'fi� k. 

!J :/ H��vt.fJtZit""c'tf:> G iJ;, *' A 7 7' -1-:) 1v ::1 !J :/ c .A 7 1 :/ :i-· � .::c. !J :/ iJ;#tE L. 1t®C!¥J 

i[O)�"'*'A 7 7 'r:/IV:1 !J :/� TLC '"c'�mLt-::. J.i�=tfUvi, !7 PP ;f;1vA-,;i !7 / -lv-

7_]( (65: 25: 4, v/v/v) '"c', -a - F�'A'"c'�lliLtc.. 

2. 3. M�ICJ: �1.JD7k5t� 

2. 3. 1. !J /� - -l::'vC l: G 1Jf:t7}(7.tjW (LUDDY et al., 1964) 

r !J !f 1J -t lJ F 5 mg vc. lM r lJ .7- • :lii:®�IJ� (pH 7. 8) 1. 0 ml, 22% CaClz 0. 1 ml, 

0.1% :1-1v®:r r lJ 17 A 0.25ml, mJll lJ ,,�--1::· (fDJ16�) 13mg 'ia:'1Jll;z. "(, 37°C "('40Jt 

Fa11 :/ "f" -1 � - r L k. &JG t
e
n&. :) .x. -r IV .x. - T Iv ( 5 ml, 3 @]) ""c'tffl lli L, }m lli � 'a:'� 

t>b--CJUi, jimH��iji C-=£- / !f !) -t 1) F' 0) -&ifflH:r. TLC vet� t.::.. Jm:�th�!Jvi' ::fifru;r_ - T Iv-



No. 57. 1976] 131 

:.) :x.=r ;v:x. - T 1v-ffii:® (80: 30: 1, v/v/v) --e, 0. 05% P - !l � :/ B- :x. !:J J -1v��l!llt 

ff L-, uv '71 r r--e�l:B L-tc.. 

2 .  3. 2. ;f; ;t.. ;f; !J ,,� --c A2 VC J: � m1.K?tm (BONSEN et a/., 1965) 

$7' 7 7 =f-:.) 1v :::z !J :-1'*9 1 mg vc, 0. 22 M NaCl ��tr 0. 02M CaCb 1. 0ml, 0. lM r !J 

;t..-tti®tiffi�(pH 7. 4) 1. 0 ml, :.) :x.=f-;v:x.- T ;v 2. 0 ml, ;t; ;t.. ;t; !J ,,� --c A2 !f !J � P -

1v� (vtl""'<'tf:�. 9.1mg protein/ml) 0.1 ml �;fJux. --C 37°C --e, 31IzyF1=1i1 :-1'::f .1 ....::- r L, 

k (�$. :.):x.=f-;v:x.-5-;v 2.0ml � 1 @Ji!§.;fJU). &Jc:;�, :.):x.=f-1v:x.-71v���l,, 

C-M, 1 : 1 --c:·flbl:B (2 ml, 3 @J) L,, TLC vc J: 0 --Cit�U�JW® c !J ·/ ;t; ;i.. 7 -r =r:.) 1v :::z !J :/ 

�$.Jtft!l�L-tc. (�ltlHrlJ, !7 PP ;t;1v.b.-.) !:J; -1v-1.K, 65: 25: 4, v/v/v, 21 -F��--c:· 

�1:B). 

2. 4. r1UH!Uili? a'<' t,. ij'77 ,r - (DUDLEY et al., 1975) 

�-� 15% ��tr J: ? vc V !) 7J 'r JvWtJI 7° l/ - r �{t� l,, 110°c "c' l lrzyF1=1i mtt1t l, k 

�. H�JW®O).) =r1v:x.;i.. T 1v���;¥Q.Ji)c.J: 0--C?t•L-. -Jl;i.. !7 P ""'<' r !f '7 7 1 - (GLC) 

%1ff�fr0k. ��;tflJ�'ln--:f"-lr:/-:.):x.=f-;v:x.-71v-�® (94:4:2, v/v/v) --C:'2@]� 

� l, k. �!:Ba 0.05% p - !:J'' � / B-:x. !:J J -)V��l!lltff L UV '71 r r--c:·rr 0 k. 

2. 5. 1J7.? a'<' t- ij' 7 7 ,r ....'.... (GLC) 

2.5.1. r!J!l·!J�!JF 

r !J !f !J � !J F 0)7J"1{f�'l�W: GC-4BPF � }fl \t,, 7J '7 .b. �'l 50 cm x 3 mm i.d. ·jf '7 ;i.. �,  ::f 

-t !J 7 --Jl ;t.. N2 (0.9 kg/cm2), JE--C A,,flj�'l 1 % OV-1, 7J '7 .b. i/lall 200-300°C, 4°C/min 

0) �& --c:·rr 0 tc.. �•� c L---c r Y ,,� 1v � =r / �-ftm L-tc.. 

2. 5. 2. H�JW® 

�f4*9 1 mg vc....:: :/-c :/-.) !:J J -Jv-i,E® (10 : 20 : 1, v /v /v) 1. 5 ml �;Jllx. --C l 1IzyF1=1i 

-�l,, ��L,kfflJW®0).)7�:x.;t..7���-:f"-lr:/�flal:B(2�. 3@]) l,k. fflJW® 

0) .) =r Jv :x. ;i.. T 1v 0) GLC �'l El ft 063 � }fl \t ,, jJ '7 .b. �'l 2 m x 3 mm i.d. ;t.. T Y v ;t.. ;t.. =r -

1v, =f" -t !J 7 --Jf ;i.. N 2 Cl. o kg/cm2), JE--C Ai1flJ 15%EGS, 7J '7 .b. &Ji'. 200°c --c:·rr 0 tc.. 

3. �*j:o J: ��� 

WJ:Niwvc�,�,-t � '71 :¥ 3 f;l""'<' VO)%jj1;;Jti� I?, C-M flbl:B l,--Cffl.tdi:H�'.IJi, ��;i.l;;J vc 

xtL---c 32.8% --c:·'1h0tc.. t.O) 5 'b, $ttH��ti�98% ��ob. �O)*ffil?tti� r Y f Y � Y F 
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--C:'/b-?t::.. it::., �:l:tJ:iJ;GY :/H�fiiJtf¥iEL. TLCB�i1&, Dittmer's reagent -?=-:/1::: 

F' Y :/��O)�fUI-? authentic samples 2:: ltlAA:-t G;:. 2:: vc l "? -C, ;t; ;z.. 7 -y "f-:) 1v ::i Y :/, 

�Hl§'fiq:tO) Y :/:l:'ia:' Allen t.* (ALLEN, 1940) -emU5E-t G 2:: 0. 02% l'.''?b "? t::.. r Y !f Y -c 

Y F n; 4§, 1., , 0) vi, ;:. 0) Ii'i� fir iJ; %31 ,�n'.f� -r:_, 'lb Q ;:. 2:: , i t::. ti� vc 1=. J�, -t Q t::. lib 0) J@fc:; -r:_, vi tJ: 1., , iJ � 

2::�k. GtLQ. 

3. 1. f,, IJ If 1) i! IJ �fflf£ 

TLC vcl -?-Cif!�fH.J::. r Y !f Y -c Y FO) GLC 'a:'� 1 vc5f-Lt::.. il@:7 �/VflR*� 48, 50, 

48 

50 

52 

54 

56 

�1 ffi��71� a Y�Y08r9Y9�9FOff�?P�rY7A 
TLC --c-7t� Lt-: r 9 ?'' 9 � 9 F�OOJl GLC '.5ttfr Lt�. 
GLC O�fl:j: : �$ GC-4 BPF, FID, 50 cm x 3 mm i.d, if 7 7, 7J 7 A, 
3'E't A,1rU 1 %  OV-1 on Chromosorb W, 
7J 7 Al.i\ll.[!t 200----300°C, 4°C/min O�l.i\ll.. 
1:::.·- ?OJ::-.O:ffi:{} vi, r 9 ?'9 � 9 F087Y1vm����l.,"C\,,�. 

Fig. I. 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. 

�1 ffi��71� 3 Y�YOr9Y9�9Fm� 
Table 1. Triglyceride composition of antarctic giant fish. 

Total acyl carbon number % 

44 2. 4 
46 1 0. 3  
48 21 . 5  
50 30.3 
52 22. 8 
54 1 0. 8  
56 1.9 
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52iJ�� <, c:..nG:=:�·-efr:1*0)*975% ill:< �d56b--C\.,,f-: c� 1 ). c:.O)c:. c�t r !J !f !J -c !J 

r•nx:H�JW®c l,--C#t*� 16, 18 iJ�:idflHt··e�Q c:. c �ffi�L,--Cto I), c:. ;h, G 0) H� JW ®  

�i�Ji}!;tO) jJ,il±JVC �°!.fl,"(\.,' Qt 0) "c'� Q (LITCHFIELD et al., 1967; KHALID et al., 1968; 

AcKMAN et al., 1971). 

3. 2. DiltnHifl!Ht 

AgNOa-TLC �c J: "=' --C r !J !!'' !J -c !J F 0) H� JW® ,;. :f- 1v .::c. 7- T 1v � �iifil%Q[t vc J: "=' --C 0-• 

l,, �;h,�;h,0)�7t�GLCKJ:IJ7tfil,, �fflJW®���L,k.. �2K�1�s��VO) 

%n�{IM, Gfflk. GLC 0)0-fi*s*�ffiL, k. . 

• 2 mffi£�1�a����m�•m� 
Table 2. Fatty acid composition of Antarctic giant fish. 

Total . Triglycerides Phosphatidy lcholine 
Fatty acid 

lipids Total 1, 3-FA 

14: 0 10. 2 10. 3 5. 4 
14 : 1 0.5 0. 5 1. 1 
16: 0 11. 6 11.3 5. 5 
16 : 1 16. 5 16.2 19 . 0  
16: 2 0. 3 0.6 1. 4 
18: 0 0. 9 1.3 1. 7 
18 : 1 40. 8 41. 5 42 . 7  
18 : 2 1. 5 1. 8 3. 5 
18 : 3 * 0. 2 0. 4 
18: 4 0. 6 0. 6 1. 2 
20: 1 5. 7** 5. 0 5. 1 
22: 1 3. 4 3. 3 2. 8 
(+20: 4) 
20: 5 4. 9 4. 2 4. 7 
24: 1 tr tr tr 
22: 6 2 . 0 1. 7 1. 5 

* Described as (18:3+2 0:1) on line 2 0:1 
** Contained % of 18:3 
tr trace 

2-FA Total 1-pos. 2-pos. 

8 . 4 6. 6 8 . 8  9 . 0 
1. 5 1. 0 2 . 5 1. 5 
8 . 4 45. 2 50.9 22 . 9 

15. 2 6. 3 5.3 6. 2 
1. 2 2.0 2. 1 1. 4 
0. 9 4. 1 4. 9 2 . 7 

41. 0 19 . 4  13.8 71. 6 
2. 1 2 . 0 1. 1 2 . 9 
* tr 0.1 0. 2 

0. 7 tr tr tr 
2. 8 *  tr tr tr 
2. 2 

tr tr 1. 5 
4. 9 3. 0 1. 1 12. 5 

tr - - -
3. 2 4. 2 2 . 2 15. 5 

�H�J:{ 0) H�JW®O) 1:nlt:B-c L --c, C14: o, 16: o, 16: 1, to J: � 1s: 1 iJ�fftE L, t ",f.::.. �iifil%0 

H�!W®iJ�� < (:�{*O) 80%), �vC-'E- / �i!fil%0®iJ� 67% �'i;h,"(\.,,�>ftl!, C20:s, 22:6 ts:. c·O) 

��iifil%0H�!W®iJ� 7% -c·'&J"='k.. 1 r; vrmH�-c-�t. C20:s, 22:6 iJ��;h,�;h, 14%, 9% fftE-t 

QC"'?'*-& (GEDAM et al., 1971) cJ::l:�QC, ��iifil%0H�!W®iJ�&ts:.\.,,J:?"c''&JQiJ�. 
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rrmfLiiJ40clt""�Q c r v !I° v -1:: v F0)7Gfr!Jfriitv1�1.). kt!.L, c:.O)c:. c cffi*ci.) :di� 
c 0) !*1-f*vi/f�� -C'a6 Q. 

ttHl§'�O)::k{f/35},a: di� Q r Y ff 9 -t: Y F 0) Hl§'Jtlj®*J:inx; c vi� vc, * 7-. 7 7 r::, 1v :::i 9 Y -c· 
vi, Cr6:o iJ; 45%, Cis:1 iJq9% tftEL, r v ff v -1:: y r cvi[{{tJ:."?t.:::.,,"-!J- Y,a:jf-Lt.:::.. 
c:. n b 0) Hl§'Jtlj®O){v:1'!:�J.Hi ,a:d/-Q c, * 7-. 7 7 r::, 1v :::i y / -C'vi, C20: s, 22: 6 t.t. c:· 0) :197G 
@fQHl§'Jtlj®iJ� * 7-, 7 7 T :/ }VO) 2 {1UCffff?ilB''.HC?} <' 06: 0 iJ� 1 {.sHc:?} < f-air v·-c l )t.:::.. -
"Ji, r Y !f Y -1:: v F-c'vi7G@f!JltiJ;�i.)t.:::.�. &1'!:t'a'�ttiJ�vi"') � IJ Lt.t.iJ·"')t.:::.iJ\ ;t-7-, 7 
7 r:/ 1v :::i 9 YO)*tt*,a:;16:b-tt--C�x.G c, !f Y -t: r:z - 1v0) 2 {:sHc7G@friHl§'Jtlj®iJ�:?} < *air 
L. {XO) J: :i t.t.5trfiO)tftE!J�tt5E�nt.:::.. 

t(f Wt * � 
' FT< :;. � .. 48 50 52 54 

,-16: 0 1-16: 0 
1
-16: 0 1-18 : 1 

tt5£7trfi 1-16: 1 1-16: 1 -18 : 1 1-18 : 1 
-16 : 1 1-18 : 1 I -18 : 1 1-18 : 1 

:;$:�*4-vi r 9 !f v -1:: Y fO)q=ivc, C16 to J:U C1s -:r:-; 7GftfilfriH�Jtlj®,a::19:1:vc?i't.d±:iJ· IJ -C' 
tJ:. < ' W�i1m1LiiJ40nil-?m nf3q=i vc-� vcJlt±l � ;h Q :;Ii F l/ 1 Y® (C20: I)' to J: U-t: r l/ 1 
Y® (C22: 1) ,a:1=,. ,,z ?$c%?i'f'fi" G fm, -lf" ,,< HHEBJ»G5J'0)-'0-C'a6 G -1:: 7 :::i l/ 1 Y® (C24: 1) cb 
P:l:�f'fi" G };�\iJ��{'gzl¥J-c·;i6 G. c:. ;h vcx1 L --r C20-22 :197G@f!JH�Jtlj® ("""' Y !J .:c. Y to J: U""" 
qc--ir.:c.:/) 1.5:1:vi, 1.1£mtwvfE:b.J,lZiJ·1::>t*I&Lt.:::.vccbiJ·iJ·nbf, �L<:19:1:cvil)x.t.t.i.). -t 

O);lfilEB vc.01. )--C vi7G� -C'a6 G iJ�, 1*lfxO)icyJti3-?.�tJ:. [.' vc 0 l )--C Jt®l:�!sfi" G �,�iJ�;i6 Q iJ. 
c,�,:b;h,Q. 
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