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The proximate compositions and fatty acid profiles of Antarctic toothfish Dissostichus mawsoni that was caught in
the southern Ross Sea (J, L) of the Antarctic Ocean were studied. The lipid contents of samples from J and L were
18.2 and 21.1%, respectively. The protein and ash contents were similar for samples J and L. The prominent fatty
acids in the total lipids of the fish muscle were 18:1n-9, 16:1n-7, 16:0, 14:0, 18:1n-7, 20:5n-3 (eicosapentaenoic
acid, EPA), and 22:6n-3 (docosahexaenoic acid, DHA). In addition, the total fatty acids of bycatch products in the
toothfish stomachs (Pleuragramma antarcticum, Gerlachea australis, Pasiphaea sp., Trematomus eulepidotus,
Chionodraco hamatus, Chionodraco myersi, and Neopagetopsis ionah) were determined. The prominent fatty acids
in those species were 18:1n-9, 16:0, 14:0, DHA, EPA, and 18:1n-7.
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Fig. 1. Map of the study site and sampling position at the southern
Ross Sea of the Antarctic Ocean.
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Table 1. Proximate composition of Antarctic toothfish Dissosti-
chus mawsoni (wt %)

Sample  Moisture Protein Lipid Ash
L' 66.8+0.9° 18.3+0.9° 18.2¢0.6° 0.7%0.1°
J 62.3+0.8°  18.8+0.9° 21.1#1.7° 0.7+0.1°

"It means survey area of 88.1J (J) and 88.1L (L) at the southern
Ross Sea of the Antarctic Ocean.

“’means with the different letters at the fishing position are sig-
nificantly different (P<0.05).

sto] BA8kg=E 27]7F 79 em ©|8H= (1), 80-99 cmi ¢
(1), 100-119 cm ¥ 9]2= (1I), 120 cmo| AR (V)2 47]2)
TR VR, ZF PR 6704 o139 AlRE AR
stof 247 A& AT oke d=olarr| o] g
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TR ARPIAAZRY, Tl RS Semimicro Kjeldahl
W, &2 A3 er SAstglon, 2A YT

TL2] A9FAF methyl ester+= 14% BF;-Methanol -£-2-& 9]
fsfo] A5k ) TLE] A AkAd2 Omegawax 320 fused
silica capillary (30 mx0.32 mmX0.25 um film thickness, Su-
pelco, Inc. Bellefonte, USA)S #2FeE GC (Shimadzu 17A,
Shimadzu Seisakusho, Co, Ltd. Kyoto, Japan)= 4] 41313
o} A|Z2F (injector) 2 FI (Flame ionization) H<&7]-2%
=250CR stg o, AP B2 = 180T oflA] 827 F-4
3 % 3T/minS = 230T7HA] F-2AIX] thg 1587t A5t
gltt. Carrier gas= He (1.0 kg/em’)& A28} split rate:=
1:500 & s}Gleh A1 E AR Az o] 9o Fdet =
Aol A B4t 5% (Sigma Chemical Co., St Louis, USA)
of ojRgAZke} v ste] FAe, EaFo] i At
9] A9+ EAA(Ackman, 1986; Moon et al., 2005)2] ECL
(equivalent chain length)¥} H|xs}o] AT} YR ES
9 2 A& methyl tricosanoate (99%; Aldrich Chem. Co.,
Milwaukee, USA)E AME-3THAOCS, 1998; Moon et al.,
2011).
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Table 2. Fatty acid composition of muscle of Antarctic toothfish Dissostichus mawsoni (wt %)
J‘l
Name
12 [l Il v | [l Il v
C14:.0 94 £2.1% 86+09% 81+08* 80x04* 9.1+1.0% 99+17 092+05% 90x05%
C1501 0.3+0.3 0.3+0.0 0.3+0.0 0402 0.3+0.1 0.3+0.0 0.3+0.0 0400
C15.0 0.1+0.1 02+02 0.3+0.0 0.3+0.0 02+02 04+0.0 0400
C16:0 121+1.0%» 112+04* 11.1+£06* 102+05% 11.9+15% 1M7+14" 108105 10.8+0.6%*
C17:0 0.1 03+0.2 0.1£0.1 0.1£0.1
C18:0 DMA 01+0.2 0202 02+02 0.3+0.0 0.3+0.0 02+02 02+02 023+02
C18:0 1.8+02 1602 19+0.2 16+02 14+08 16+01 1601 1701
> Saturates 238+22 223+0.7 21.8+1.2 20.9+0.8 23.3+25 239+26 225%0.6 225+0.8
C14:1 0.3+03 03102 0.3+0.0 04+0.1 0.3+0.2 0400 0400
C16:1n9 04+05 02+0.2 04+03 03+02 04+02 04+04 03£03 01+£02
C16:1n7 129+13*%» 130+09* 131+08% 126+05% 120+10* 135+1.7% 132+04* 128106*
C16:1n5 0.1+£0.1 0.7+£0.1 02£02 0.3£0.1 0.3+£0.0 02102 02£02 02+02
C17:1 01+0.2 03+0.2 03+0.2 04+0.0 05+0.2 02+02 0.3+0.2 04+0.1
C18:1n9c/1ndt  29.7+20% 30.7x13%® 317223 317+09%  310+35% 304113 314+04* 321+06*
C18:1n7 76+£0.3% 76+04% 68+08* 71x04* 76+02% 74+02% 73+01% 73+01*
C18:1n5 03+02 04+0.2 04104 05+0.0 0401 04+04 05+0.0 0500
C20:1n9 4105 39+16 52106 50+02 4111 34+18 48x0.3 49+0.2
C20:1n7 04+02 05+0.2 05+02 06+0.1 06+0.1 09+13 06+0.1 0.6+0.1
C22:1n11 14+04 1.8+0.2 21104 22102 1.8+09 21%15 20x0.2 21+0.1
C22:1n9 11402 131041 15104 1.5+0.1 14106 11+0.2 13101 14+01
>Monoenes 58.3+27 604+2.2 62.5%1.7 625+1.3 60.5%£59 60.3%£1.5 62.3+0.6 62.8+1.1
C16:2n7 0.1+0.1 0.1+0.1 0.1+0.1 1.9+0.0
C16:2n4 05+03 0.8+0.1 05+0.1 06+04 05+03 0.8+0.1
C18:2n6¢/2n6t 20£0.1 1901 21£0.1 20+0.1 1.8+0.0 1901 2.0£0.1 0.0£0.1
C18:3n6 0.1+01 01+01 0.1+0.1 0.1+0.1 0.0+0.1 0.1+0.1 05+00
C18:3n3 05+03 06+0.2 0.5+0.1 05+0.0 05+0.1 05£02 05+£00 01+£02
C18:4n3 1.3+0.1 16+1.2 11103 1.0+£041 11403 12101 1.1+£01 0.7+03
C20:2n6 0.1+01 0.1£01 0.1+0.1 0.1+0.1 0.1+0.1 0.1+0.1 0.1+0.1
C20:3n3 02+03 02+03 02£03
C20:4n6 0.3+0.3 02+0.3 03+04 05+0.0 05+0.1 05+02 0.6+0.1 0.6+0.1
C20:4n3 02+03 02+02 01£02 0.3£0.1 0.2+0.1 0.2£0.1 01£02 03+03
EPA (C20:5n3) 6.8+09% 6.1+05® 56+13%® 54+0.1% 54+18% 47+21%  53+04%  48+04%
C22:4n6 02+06 0.1£0.1 0.1£0.1 02+04 0.1£0.1 0.1£0.1 0.1£0.1 0.1£0.1
DPA (C22:5n3) 01+0.2 03+0.2 02+02 04+0.2 0.3+0.0 14+3.0 02+02 0202
DHA (C22:6n3) 59+1.3% 50+05% 50+1.0% 44105* 47+12% 35+17%  43+03® 44106
Y Polyenes 18.0%£2.6 16.4%2.2 15.9%2.6 152111 155%3.5 14624 15.3%0.5 13.7%20.5

'It means survey area of 88.1J(J) and 88.1L(L) at the southern Ross Sea of the Antarctic Ocean.
T :below 79 cm, T :80-99 cm, II: 100-119 cm, IV: above 120 cm in size.

a-cand A-B,

'means with the different letters at the size and fishing position are significantly different (P<0.05).
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Table 3. Fatty acid composition of bycatch products in Antarctic toothfish Dissostichus mawsoni (wt %)

Name P, antarcticum  G. australis P sp T. eulepidotus  C. hamatus S. myersi N. ionah
C14:0 12.5£0.9 17.9+1.6 3.410.0 54 6.63.1 10.244.8 3.611.5
C16:0 17.612.4 14.30.1 12.610.0 16.2 16.4+3.7 15.8+1.3 17.5+4.3
C18:.01 0.240.3 1.1£0.0
C18:0 14104 1.810.0 3.0 1.910.6 2.541.2 24405
>SFA 31.5%2.9 32.241.5 18.9+0.0 24.6 24.9%1.2 28.5%0.1 23.5%3.4
C16:1n7 12.0+1.1 9.110.8 11.5+0.0 7.7 6.8+3.6 7.6+3.8 3.0+0.6
C16:1n5 0.240.3 0.40.0
C17:1 0.240.3 1.0£0.0
C18:1n9c/1n%t 23.5+4.6 26.7+0.2 14.11£0.0 20.2 19.5+6.4 17.746.7 12.845.4
C18:1n7 5.5+0.5 8.410.3 9.610.0 75 6.8+1.1 5.7+1.2 6.310.4
C18:1n5 0.3£0.5 1.240.0
C20:1n11 1.620.0 2.7
C20:1n9 3.6+2.3 1.620.0 2.140.8 3.7+1.6
C20:1n7 0.3+0.5 1.2+0.0
C22:1n11 0.9 1.4+0.7 1.4+1.1
C22:1n9 1.442.0 1.0£0.1 0.9+0.7
> MUFA 32.6+12.5 35.1%2.2 29.3%0.0 31.3 26.3%13.2 27.9%10.2 25.1%9.5
C16:2n7 1.0£0.0
C16:2n4 0.7+0.2 1.21£0.0 0.8
C18:2n6c¢/2n6t 1.7£0.2 1.60.2 1.3£0.0 1.9 2.0£04 2.740.7 3.240.6
C18:3n3 0.2+0.4 1.0£0.3 0.4+0.0
C18:4n3 1.1£04 0.8 0.8+0.2 1.320.0 0.5+0.0
C20:2n6 1.3+0.0
C20:3n6 1.4+0.0
C20:4n6 0.7£0.5 2.740.0 2.8 1.4+0.3 1.4+0.8 2.5+0.4
EPA (C20:5n3) 8.516.0 10.5+0.1 14.8+0.0 15.6 13.545.1 10.0£2.1 20.2+2.7
C22:5n6 0.410.0
DPA (C22:5n3) 1.310.0 0.410.0
DHA (C22:6n3) 6.612.7 8.410.5 12.4+0.0 14.6 18.17.3 12.242.0 21.1+3.2
SPUFA 19.349.6 20.5+0.1 37.4+0.0 36.5 35.8+12.0 28.6+10.3 48.7+6.1
oF L= S A A2 Statistic Analysis System (SAS Institute 2 ERY QoL 250 AL 1o] 66.8%FE J2] 62.3%XC}
Ind, NC, USA) $7 21505 o]-g-8to] A2ttt 1 A & oS UEhd Hh, AR Hi = Lo] 18.2%

2 J9] 211%2 ek e §HkS vehyof AAlselo] ute} o

dat s oF 2 2ol UER QI of ol 7-of kARl kel Sk A

OIHIAEL 7 Ad Aol YA} sk 2 r(eong et al, 1999), ]
=Elom &9 w7 7|9} SARSE E30l vjukz]of (el iy o} ol y] =
Uowh 7] o] Qb EZA S BAS ATME Table 19] Hl2)9] AFA RS AR Aot sk -t AR
ool d3elgle) Yagasge i 23 HAE A2 Hlew WS LRl (Moon et al, 2011). B
66.8%, Tl Aol 18.3-18.8%, A|Wo] 18 1%, 3]Ho] H, dibg2ol el A e ah 185 AR B2HP<0.05),

I

Sha ATt Se oS Ao L Lyst Aiglo] Aol mar g WA IR e s

-{m—r

0.7%0]3ic}. olBl x| <lof whe A Eakef } ] u]le‘s} Az, woll e R A=l o A, T B o)l
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Table 4. Fatty acids and fatty acid ratios used as biomarkers for different food sources. Biomakers (expressed as ratios) indicate the rela-

tive importance of one food source over another

Fatty acid Main sources Other important sources Ratio Maker for :
C16:1(n-7)/C16:0>1.6 Diatoms
C16:1(n-7) Diatoms Bacteria >C16/5C18>2
C20:5(n-3)/C22:6(n-3)>1
Iso C17:0; antesiso Bacteria C22:6(n-3) Dinoflagellates
17:0 C20:5(n3)/C22:6(n-3)<1
>C15+5C17 Bacteria
C18:1(n-7) Bacteria C18:1(n-7)
C18:1(n-7)/C18:1(n-9)
C18:2(n-6) Z. marina Algae, fungi, protozoa C18:2(n-6) + C18:3(n-3)  Seagrass
C20:1 + C22:1 Zooplankton
C18:3(n-3) Z. marina Fungi, algae C18:1(n-9) Brown algae
. . C20:5(n-3)/
C18:4(n-3) Dinoflagellates, cryptomoads C20:4(n-6)>10 Red algae
) . C18:2(n-6)+C18:3(n-3)/ .
C20:4(n-3) Fungi, protozoa, algae C20+C22 PUFAS Z. marina
. Diatoms
C20:5(n-3) Pneophylum lejolistii  '92€
. Protozoa, dinoflagellates,
C22:6(n-3) Zooplankton cryptomonads
Moon et al (2011} ¥k 0.2 AAgolFE A-S 28 e, L) L 271A(1, I, I, V)t st =
off F2 S5}, W ol Ui, 53] kel AW &2 Aule] Aol FeishA] e 4 glgich 2, Moon et al
k= sF3l=t olofl Hhsl] o Ha17] o] -9 SA2 WA 59l (2011)2 HEpR]of o] APARS: 3950 T = o, 5
ol 5ol B A S R A AARI7E A A 8 APAECR216:0, 18:0, 14:0 5-9f 3£3H4k, 18:1n-9, 20:1n-
slAo| B & AEHL35)7] Yste] Leox AL o T 9, 16:1n-7, 18:1n-7, 22:1n-11, 22:1n-9 59| H oAl 7]
31921, Collins et al (20102 H]ZF] o] &= 80 H| 50| 1l DHA, EPA 59 Z8jqlAte g LA E Itk RS+

o

b WS FARRo A Th e BANET ] B
22 gAlgTh st

=]
3

o] o] FA AR S A% Z1HE Table 20 U
e Qe A AT} F 29-3352] APAto] FAHEeH,
ola17] A& J&F LojA] 223 A AR Z A4 5 20.9-
23.8%, 22.5-23.9%2 A 5H AL, QAR 21 T 16:0
(11.1-12.1%), 14:0 (8.0-9.4%)0] 1, L 16:0 (10.8-11.9%),
14:0 (9.0-9.9%) ©|gIt}. Bl oAk ZAJH] = Jo} Lo] 58.3-
62.5%, 60.5-62.8%0°] 1L, 18:1n-9 (29.7-31.7%, 30.4-32.1%),
16:1n-7 (12.9-13.1%, 12.0-13.5%), 18:1n-7 (6.8-7.6%, 7.3-
7.6%) 5ol FaAFAFO|Gl o, T FoA e 18:1n-99] 27
H|7} E3] =9kth 2| Eeflik 248]=071 15.2-18.0%,
Lo| 13.7-15.5%24] EPA (5.4-6.8%, 4.7-5.4%), DHA (4.4-
5.9%, 3.5-4.7%) 50| FRA|upAto| Qe 23}, miolAt 9
Eo)Qlite] ek e A bR oA o] AuE AHE 2

0

fil
ol

g

o] 2 A-Avkel vlaws & off 18:1n-99] 2/JH|7} vk A
= AlQJgtales 578 AR 420 of&e] 2/4dH] 9] A9t
oA et Aol Ye Sl=dl, B9 of ol A= 20:0,
22:1n-7, 24:1n-11, 18:2n-4, 20:3n-6, 21:5n-30] AZE|3l 0o
2 At Aol e HEEA ok, ol=eh A4z
oA 2] atoli= o] 7o A A1gH F9] ApolufliZol#tal 3F31 AL,
EQF o[ 7|7} A R0 2 Fo] A AR HAIRE At
(Table 3)2} v 13} & wff o] 5 ofFol| A% o] 2|zt AHAte] A
O AEEA] = AL R Kol g=o|Hi17| o] Ho Y=o 2}
olof whe} 7]Q1gk A o] obd 7} =4 ¥t

QHH, Table 20| 4] H.i= kel Zro] 29 X4kl s 4] 79
2} AAE AN ATHP<0.05), 27| H 2 B 1) 160, 16:1n-7
2 EPAY] tjsfjA= a7t el =gl o, ol ad g =
14:0, 16:0, 16:1n-7, EPA 2 DHAO] tha4] 5-0]217} Q14 %]
U 21 &fof] WA tsfj A= e oS HolA] o
%t

w3 o9 Sl Holflow THE THY g



i:‘
e
BN
r (
4
e
rO
x

584 o

ool gt A AR S w413 A1+ Table 3o LEH S
o} AP AT HA=8%, WA $215Y A4l FAH= 9
t}. P antarcticum®] ESFAYARS 31.5%% 3L, FRA ARG
2= 16:0, 14:00]1, R 1=ollARS- 32.6%0°]31, 18:1n-9, 16:1n-
7, 18:1n-750] 2@ A|dPAko & B3] 18:1n-99] ZAH|7} =
orch 183l Z8] Ak 2A44H)= 19.3%2 4] EPA, DHA %5
o] Aol glom, F 2159 XAl HEE Uk wF
W, G. australis= 5012 Fo| A 7H 22 97Hvte] XAk
o] TAHE UL 7HY =& 2AHIE UERd 21 18:1n-9, 14:0,
16:0, EPA, DHA ¥ 18:1n-72] <=0|%it}. P sp. 9] S| RFAL
2 18.9%0| 1L, QA MO 2 16:0, 14:00]0], Hi=clAb
2.29.3%0]31, 18:1n-9, 18:1n-7%5-0] =R X|*}Ato| Q) &g
AlAF A= 37.4%% EPA, DHA 590] SR A"Ao] ¢l
T. eulepidotus®] 3ESIA AR 24.6%F 1L, FRA LA 2
L 16:0, 14:09.0.10, B1=lARS 31.3%0] 1 18:1n-9, 18:1n-
7, 20:1n-11 50] FRA|HALO 2 E35] 18:1n-99] ZAIH]|7}
=0kt e a1 Edlik 2A40)= 36.5%52 4 EPA, DHA ¥
20:4n-6°]3it}. C. hamatus®| 3EIFAYARS 24.9%F 11, 3
QAALO 2 16:0, 14:0, 18:00]9 0.1, H = AlARS- 26.3%9)]
a1, 18:1n-9, 16:1n-7, 18:1n-7%5-0] SR X|*Aro| Qi) 18|11
Zo]ollik 2AH|= 35.8%= DHA, EPA, 18:2n-6 59°] F£8
Z|RpAro T}, S. myersi®] ESFR| WA 28.5%0]41, T2 %]
HRAEO 2= 16:0, 14:0, 18:0 50]00H, H=AlARS 27.9%
2 18:1n-9, 16:1n-7, 18:1n-7, 20:1n-9 5-o] FQ X|HFilo] 4]
t}. Zg] oAl 2A4H])= 28.6%% DHA, EPA, 18:2n-6, 20:4n-6
o]lt}. N. ionah®] ZE3}A|HMAFE 23.5%9 31 F8 X|HHAE
£ 16:0, 14:0, 18:00]21.0.1, R =NALL. 25.1%0] 1L 18:1n-
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