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Food Components of the Muscle and Liver of
Patagonian Toothfish Dissostichus eleginoides
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]Insung Marine Products, Seoul 140-887, Korea

Proximate compositions, fatty acid profiles, and total amino acid compositions of the muscle and liver of
Patagonian toothfish Dissostichus eleginoides were studied. Lipid contents of the muscle and liver of the fish were
22.3% and 35.3%, respectively. Protein content was higher in the fish muscle (12.8%) than in the liver (8.7%).
Moisture content was also higher in the muscle (63.6%) than in the liver (49.8%). The prominent fatty acids in
the total lipids of the fish muscle and liver were 18:1n-9, 16:0, 20:1n-9, 16:1n-7, 22:6n-3 (docosahexaenoic acid,
DHA), 18:1n-7, 22:1n-11, 18:0, and 20:5n-3 (eicosapentaenoic acid, EPA). The fish muscle and liver contained
approximately 1,000 to 2,500 mg of DHA and 400 to 600 mg of EPA per 100 g of tissue. Therefore, the fish muscle
and liver are good sources of n-3 polyunsaturated fatty acids. On the other hand, the total amino acid content of the
fish was 11.7 g/100 g muscle and 6.53 g/100 g liver. The prominent total amino acids profiles in the fish muscle and
liver were glutamic acid, lysine, aspartic acid, leucine, and alanine, which are similar to those in other fishes.
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v|u}Fx] o] (Dissostichus eleginoides)= “50]% F=2]1}o)
b= olFo=A e HeHE S (FH et ot =dlE L, 1
A EFEEZNE) 59 ol Fxstar, A of
4] 70-1,500 moj| AAJghet, 72 SHE o] §laL, A|A
wj QFZAY whEo] tha et o] o]F9] of
Adsoldom T2 PfA AT AFHPE T E 9|5t
| AlgkE]o] qith. f-2juetol| A= o] o] FE HE E
L ‘mlel ooy 2 % Ee]1 QtNFRDI, 2008). v]q}
20 9] = oF 50| FEE AAo] 2.3 m7kA| mEsh,
ol= F= 240, o], -7 SOl AR AHAE FFaref(sperm
whales), &= 7lj(southern elephant seals) 52 Ho|7} ¥7]%= gt
o}, Te)3 HlEpRjolis o] ofsl 44 gl o} &
ARl £88 FA|0 2452 S Aakwrt. B vk of
S AR BYE AL 1 e ol el she o
A 9lo, u|=tof|A|+= 'Chilean sea bass', o2 A EJL}Q} 9-F
o}o]of| A<= 'merluza negra', 2 #| ¢} Y2 o] A= "mero'g= o] &
67 §E%31 QJtiWikipedia, 2011; Collins et al., 2010)). H]
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aFzjojo] @ o2 of2dlE L, A, ZeFA, T, P
SOz dA 9O (Principe et al., 2009), -2 Urete oo
oo @ 2002d 0] X2 49ES AL AR 0]% 2010
Wolli= 117152 AJAksto] 159t oF 24uiu} AlAtgo] 5715}
9 THSTATISTICS KOREA, 2011). Q¥F& o @ o ajutete] ¢
Fol PSS FAHAIY T FaH(S 42°-50%)3 o
A oF 2 kg-50 kge] H]EH o] 8 2 Aol o ofglsln
91}, of Sl et of = ARSI A S, AR, Wel} A
%A1, -2 & (pan-dressed)> Y& o] 7PAE R &%
g}, vakRlo] 25 Pl A WEAL ool AT F 4
== floto] pE= R A EHHAY e e &5
o T2 vl WE jelo] BEL bl Aue
7|82 FAA7Ist] Y dEH 2 AlFol fEEaL Jlon, =2
Folo] el 2stol B 297t Hiek. Eak o] o)L A4
Fol WA 7] wizoll Gut Aol A= B oy a17ke] 4=
AHE R A Zohgolel AR 7HA o2 oA R-8E AL 9
o} g Fel me| MEE WEele] HERRI SAF Y
o= Yz vielstel 5T ot 7 maeh s
Ao #H7]%= 3L glof 71 o] -§Htol| TRt ¢15-7} B a5}t
Qb 0 2 SbA o= A2 7)%447) 25 52) DHA

(docosahexaenoic acid, 22:6n-3), EPA(eicosapentaenoic acid,
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20:5n-3) 5 n-3 I E=EEZSFA K polyunsaturated fat-ty acid,
PUFA)o] 7514 5o Slth(Jeong et al, 1998a). o]= 3t
n3 PUFAS T BH31aL QI +AH 28 A2eie Hea
Ak, AgAS AL, 99 700k AE, 7 Sol ofat
AFFES W& 4 Qlrkal R E|o] §lck(Dyerberg et al., 1978;
Hirayama, 1990). 1&{\} B]9}x] o] AFEZT1X] 7] =8 o]0
2 oFeid 9lgolw BFEHT n-3 PUFA 5 1 4Eah% 24
of tistel= del &=iA A gt vt 2 Principe et al.
(2009)0] olako] At Al ol 2 IEl} ujekE A4
oA oj ¥ w|px]o] Z£2) Atz Foll thEt A7t o]
FoIA gl rolal ARbgE 9l opw]ieql 2Adof iRt At
= 71e] oFejA §1x) okrh. wak vleR|o]o] 7k ulubx|o] A%
O] 9F 2% (M) S 2 A H 7] H= 71 2 20109 =
ofg)ef 71202 ANSHE o Lo} Wk T2l A7
u]kx|o] ko] AJE4Hol Tt 21 7)) okel A 9l7) .

whebA & At Feluetol M -8 E Al Qs v of =
o] n-3 PUFA 5 AP AL B2 QAR 2 ofn] it 24
oo wAlsko] AEEHA B4 HESH] Ao A Hit A
HEQPR Rl ot A2 A g stk Ea vk
o] F4k=9] t% Al o] 8Heke HESH] fiste] tiii
7] 531 gl jerx|of k] A st E4w AEaloic,

-

rot
sl

Al =2

A0 AFEE BEFR|o] AR FE A AF Tt
oAl ojlH Ao & 20104 8Y =l I YFo]YAAIRFE]
A7 E BF S5 oF 2 kgt 7F oF 6 kg Al wWGkTE
SHoll= w, v, 18] gHo] A5t oH, ol& F e}
H59hS A At EAAER AFESIlTh A FH e LS5A =2t
7+ dice FEf = AeHstal speed cuttero]] &]sto] viafgh &
AFS Foto] Zzre] AEAE 240 o] &= Q. BE 24
A= ZF A RS 2508 o] 234 - 43] 249 ot

SEREI I

UstAE 24

IR S RIS A hdAzy, e
Semimicro Kjieldahl{], 3 &3l5F2 A 3|glH o &7 =4351¢]
o, & (total lipid, TL) g2 Bligh®} Dyer(1959)°] ®H
of ol3fe] 4 2& FE5hm Fopd o= S st

ba!
2

|I:|I-A A

=
O T

TL9] A9FAF methyl ester+= 14% BF;-Methanol 891
o]-gsto] 2A|5FATHAOCS, 1998). TLO] A4t 24
Omegawax 320 fused silica capillary column(30 m < 0.32
mm X 0.25 um film thickness, Supelco, Inc. Bellefonte, USA)
2 A28t GC(Shimadzu 17A, Shimadzu Seisakusho, Co,
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Table 1. Proximate composition of the muscle and liver of Pata-
gonian toothfish D.eleginoides (wt %)

Moisture Protein Lipid Ash
Muscle 636+06 128+05 223+02 1.06+0.07
Liver 498+06 870+02 3563+00 1.02+0.00

Ltd. Kyoto, Japan)Z A A3}t Al& QL (injector) W
FI(flame ionization) 7 7](detector) &%= 250 C & 3}%
o, AH < E(column oven) &&= 180T oA 887 G4
2F % 3T/minC 2 230 C7HA] 5-2A1X th 1537t +48H3
t}. Carrier gas= He(1.0 kg/cm?)S A}-8-3}11, split rate= 1:50
o steith BAE APAre Aol F9ot FUT 20
A BA9F F53(Sigma Chemical Co., St Louis, USA)2| ™
-5 A7k (retention time)?} W] sto] FA T, EEFO| Y
= A PAke] 9= B3 A Ackman, 1986; Moon et al., 2005)
9] ECL(equivalent chain length)™} H]wa}o] A5}k U5
FEE 0 2= methyl tricosanoate(99%; Aldrich Chem. Co.,
Milwaukee, USA)S AF8-5}91c)

Ot At 54

ot Ae Z A El AR 100 mgS test tubeo] 3 2}3]
Fgt %, 6 N HCI 3 mLE 7}sto] Aag FHAI7] £, heating
block AR&3}o] 110°C oA 24X 7H50F 7Rl A 7t} 7}
SB3) ¥ g olass filter2 o] 1}5}o] 23Z47|(EYELA,
SB-1000)°]4] HClI& &3] A ATE &, citrate buffer2 25 ml
A-g-519ltk. 485 A 2Z Biochrom 20 ofn| Ak AHEH A7
(Pharmacia Bioteck Biochrom 20. UK)& ¥-4]3}1ch.
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W]k o (W] ) 9} 524 S Table 10 U
ERfQlct HEx] o] £5-9] AR ERAS 0] 63.6%, T
wz2lo] 12.8%, X&) 22.3%, 181l 3]50] 1.06% 3o, 7+
9] A= 5] 49.8%, T o] 8.70%, A H o] 35.3%, 3]+
o] 1.02% S tt. vleFR]o] YR E 22 Jeong et al. (1998)0]
K% 72 o] F(3lj4to] 59, @m0l 13F) & warolQl WA
o] 9] 7399 FAFG O, 59% dljatol o] H-ek= AA St
o} vjEkzjo] & W 7ho] A HEEFE thE sfjAtofof Hlsto] &
50] Wt Wit 2 4 gheta) ol oheke v E] A2 7
SRS YT whebA olF A= ol 7o) LubHQl A &
T AT QA E UEbdth= Jeong et al.
(1998, 1999)¢] H i1l FAkg H3kS Kt gt & Ato
A BjERR]o] 14:0] dRPE242 - Moon et al. (2009)
o] HgE FAAE 15019 AN E R AT} v A F-AFs G o
L A AR 115019 He-eh= A ERith & AT ALG o=
P A5 oF 540 g), 2FAHF 2F 390 g) BT A &gFo] oF

[e)
%209 d



Table 2. Fatty acid composition of the muscle and liver of
Patagonian toothfish D. eleginoides (wt %)
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Table 3. Total amino acid contents of the muscle and liver of
Patagonian toothfish D. eleginoides

Fatty acid Muscle Liver
14:.0 3.03 + 0.09 349 + 0.04
15:0is0 0.13 = 0.01 0.10 + 0.00
15:.0 0.24 + 0.01 0.08 + 0.00
16:0 11.24 + 0.19 581 + 0.04
Pytanic 0.68 + 0.08 047 + 0.04
17:0 0.11 = 0.01 0.06 + 0.00
17:0iso 0.13 + 0.00 0.14 + 0.00
18:0 391 + 0.04 3.79 + 0.08
20:0 0.19 + 0.09 011 + 0.05
> Sarurates 19.66 14.04
14:1n-5 0.14 + 0.00 027 + 0.01
16:1n-9 0.53 = 0.01 0.73 + 0.02
16:1n-7 715 + 0.11 623 + 0.05
16:1n-5 0.19 + 0.00 0.08 + 0.00
17:1n-7 031 + 0.01 028 + 0.00
18:1n-9 35.31 + 0.06 51.03 + 0.21
18:1n-7 5.10 = 0.11 449 = 0.07
18:1n-5 0.52 + 0.02 0.39 + 0.00
20:1n-9 10.78 + 0.09 575 + 0.04
20:1n-7 0.64 + 0.02 0.37 + 0.02
22:1n-11 4.67 + 0.07 2.06 + 0.01
22:1n-9 2.09 + 0.04 1.06 + 0.01
22:1n-7 0.20 + 0.01 0.09 + 0.00
24:1n-11 1.32 + 0.03
> Monoene: 68.94 72.83
16:2n-7 0.11 + 0.01 0.12 + 0.00
16:2n-4 - 0.46 + 0.03
16:3n-3 0.22 + 0.01 0.18 + 0.00
18:2n-6 0.92 + 0.02 0.48 + 0.01
18:2n-4 0.11 + 0.02 011 + 0.06
18:3n-3 0.26 + 0.07 0.12 + 0.00
18:4n-3 0.32 + 0.02 0.16 + 0.03
20:2NMID 0.13 + 0.02 0.11 + 0.03
20:2n-6 0.23 + 0.01 0.18 + 0.00
20:3n-6 0.07 = 0.01 -
20:4n-6 054 + 0.04 0.69 + 0.01
20:3n-3 0.13 = 0.01 0.07 + 0.01
20:4n-3 0.48 + 0.01 039 + 0.01
20:5n-3 2.00 + 0.02 1.93 + 0.03
21:5n-3 0.12 + 0.02 0.07 + 0.00
22:4n-6 - 021 + 0.01
22:5n-6 - 0.10 + 0.00
22:5n-3 0.58 + 0.01 052 + 0.01
22:6n-3 517 + 0.12 722 + 010
> Polvenes 11.40 13.13

Armino acid Muscle Liver

(@/100g)  (wt %) (9/1009) (wt %)
Aspartic acid 1.08 + 0.12 923 050 + 0.06 7.72
Threonine 0.56 + 0.04 482 034 + 0.02 5.21
Serine 0.67 + 0.06 575 045 + 0.00 6.89
Glutamic acid 1.76 £ 0.22 1512  0.95 = 0.02 14.55
Proline 0.50 £ 0.71 4.29
Glycine 0.63 + 0.21 543 032 = 0.02 4.90
Alanine 0.92 +0.14 788 0.70 = 0.03 10.73
Valine 0.42 + 0.05 361 032 £ 0.06 485
Methionine 0.49 + 0.02 417 026 = 0.09 3.95
Isoleucine 0.56 + 0.04 481 036 = 0.04 5.51
Leucine 0.95 + 0.05 811 0.60 + 0.04 9.12
Tyrosine 0.44 +0.03 373 012 = 0.16 1.81
Phenylalanine 0.51 + 0.04 434 037 + 0.02 5.61
Histidine 0.27 + 0.03 234 017 + 0.04 2.59
Lysine 1.12 £ 0.08 957 066 + 0.04 10.13
Arginine 0.79 £ 0.10 6.78 042 + 0.04 6.42
Total 11.67 99.97 6.53 100.01

20%, O] oF 16%, 4-5-31eo] oF 55%S Lehgict.
Ty HAL] A= dHF AT oF 570 9f 2P (A5 oF
360 g)°] A &gHFo] 217+ 10.9% 4 5.69%, %ﬂé‘fﬁao] A
17.7% 9 18.3%, 18]l RE3keko| 217F 64.8% 9 68. 3%E
Lreb o] St Zhol] 21 A GRS A 9] 28t Zpol & UrEb 9l
QFAIAF 1S 0] Wl B o] J10] w)ubx|o] TL-0f H|s}H 2-4ufjLt 1;‘;
£ S UERisict. A vjeo] 2he] At 1

AL 353% R A L0 H]Ete] OF 1291} o Sl
ERQlch ik o2 oH*POH AT 5ol & AME o=
A ,

e Do) 22 ZASL, T 5 WA o R YAk =
5] 7holl A 2E Z e}, T2t H]ukxoje] 7ol wag
offelol e Bo}aL 7ol B2 8o tho] A4S 24
SFT}. 1E Aol A 50] oF 25%8 AR5l 7ho] teke] 2
A8 ZAst0] 7P e A2 ) olAe] AR S A
Y Eg-g Zoh T2y e ole] Aol ko] Z7]7} A%
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1
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o] oF 29| Eakste] Afolurz Zix) ghh. ufeba] HlatAof
ZH 85k obuet 1k o]9)9) Ak, 5 Rl HlFo] e A
A]

& ZAFoRA slule AR T SRS RA
Ao 72 HltKCollins et al., 2010). T3t H]22] o] = FHJoF
HLo] Aol A] AAgto =AM A& 5 Qe ol 23517
Qo] LS| A AL thef a5l Ao 2w AztEc) s
At 715 AL Qs vl o o] The 2 RE A S FE6)
of A B o R (H 22 E AR BlehA]
o] JAFEe] BEES oS ZUIA2 4 vk AZkEc) 3h1)
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FAMAL F 19.7% W 14.0%2 AASAT, 20 A4
=16:0(112% % 5.81%), 18:03.91% X 3.79%), 14:0(
W 3.49%) Solich EFF BAAL F BIQIAIEA
S 9 Zho)A] 22 68.9% H 72.8% %5 2™, 18:1n-9(35.3% X
51.0%), 20:1n-9(10.8% & 5.75%), 16:1n-7(7.15% % 6.23%),
18:1n-7(5.10% 2 4.49%), 22:1n-11(4.67% 2L 2.06%) 5°] F
8 AAke g2 18:1n-99] 2/dH|7F 58] 28ttt 1ejar &
ANAFZAH]= 11.4% L 13.1%Z 4 DHA(5.17% 2 7.22%),
EPA(2.00% % 1.93%) 5°] 8 AAko]lt) ol& 8 A
Bl A] 2 16:0, 20:10-9, 22:1n-119] AU 2.80] 71|
Hsto] oF v} =& S YEHAL, o]9f= W= 18:1n-
9 % DHAS] 24 71014 o & 522 Uehilct. 3
Principe et al. (2009)2 o}2 3l E]LpAF v]ubx] o] 15-2] Z]9)
Ak 29%0] FARE oM, =8 AAO E A= 16:0, 18:0,
14:0 59 Z3M4E 18:1n-9, 16:1n-7, 20:1 52 H=elik 18]
3L EPA, DHA 59| E2jdlite = 4 = qlokar B arskqiet. o
obA] ofZAE| b vk R of 8| H o] FR AT 2
A AT ob= A = FARSE B S UER oy, G5 A A
F= T 2AEOA AFEE 2t & YEH Sl & of= 3l E L
Ab HEkR| o] 28R A 9] A0 = 16:0(15.4%), 18:0(5.2%) 5
9] LAk EPA(6.2%), DHA(6.0%) 5-2] Zg]dllAl 2=Au]7}
2 AFZA Tt Hlsko] thar QI J1Eu o9k Wit ® B
AL S0l A= 20:1(3.2%), 18:1n-9(32.1%) 52 2487 &
A+ AT} o v|5he] Wkow, T3t 18:1n-7, 22:1n-11 5-9] |
AR & AFATo e =8 Ak 2 SR o of=3l
ElLpARe] Aol S A gttt olof o] AgAE 2o
A9] zfol= o 7] MAIEHY 59 Afo] WjZ o e 4= gl
o} St o2 th2 R0k Aol 721 dogfish(Squalus acanthias)
o] 5 9 7] Apikzd yH(Malins et al., 1965) & ¢15-2] H]
Ao & 9 7ho] =8 AAkAlo] HIL A fAbskeITh &
dogfish®] &3} 7+2] F=Q AWFALS: 18:1(33.6% X 35.7%),
16:0(23.5% % 23.2%), 20:1(6.4% 2 7.0%), 16:1(5.7% %
6.8%), 22:1(3.5% % 5.5%), 22:6(7.0% L 5.1%), 20:5(6.5%
9 3.7%) 528 2 AFA e} o] Bl ike] AR 7}E Bl
A & 545 Btk ghH HutA]o] 2 2 o) Apikz Ao
gt 24 o= 2 A ol 9oll= 2 7t itk thik Bakes
and Nichols(1995)0] H 115t 7573 9] 3 3AF AlgjAto] 71-5-9
Apibe it 2 A A aeb= FAIIT & 759 T34 A
o] b= SAHAL T ZIAF 249U 7F 11.5-26.1% %A
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16:07} £Q AHkibo) 11, & Mol 2AH]= 62.2-83.6% %
Al 18:1n-9, 20:1n-9, 22:1n-11, 18:1n-7, 16:1n-7 5-0] F8 A
HRito|n, & Za|dlil 248 = 0.6-13.3% 2 A 22:6n-37}
Aot} wheba] SFAF AsAtel 1R AR & 4
Lo wjabz]o] 7k AHPARRAJ Y], 2 E3HAF 14.0%, B4
72.8%, EeIQU4E 13.1%8] 73-9-9F ofF FAFSHIT. 3t 2 ¢
Troll Al wjEkR]of 7k 2 o] AAkR g tf 1 HH(Medina et
al., 1995)9] 790t AR A3a UEtSlth 53] 2l
AF 2 20:1n-9(10.8%), 22:1n-11(8.3%), 16:1n-7(7.8%), 18:1n-
14.6%) 59 2AHE £ A7 Avte} AR FAIAL
L}, 16:0(10.6%), DHA(11.0%), EPA(9.4%) 5-2] A|%HAF 24
Hl= & A AapE o 5 =2 ¥, 18:1n-9(17.0%) 2] 2/dH]
£ B A7AT) of 13 Szolglth. 2ot ulgAo] 28 )
7k A7) n-3 AupAkel DHASY EPAZ} 2 AH] 241 1] 17
We 5ES Lrehfglont, $kmy/100 g 2%)0 2 Lrehya
DHAZ} ¢F 1,000-2,500 mg/100 g, 212|321 EPA7} ¢F 400-600
mg/100 g = 53] DHAZ} $-5-5}qith. whehA] Blufx|ojo]
$ 9 7he 03 AALe] 9eah 2hel Fo] bR A 7437} 9)
chaL Ak g wleRol A e Alshel Al AAlsks Abole]
Aol Al 715282 Vbl squalene 9] Bah4A,
diacyl glyceryl ether 2] o g| 222 A5o] Thef 3H4-5]] 9]
CH(Malins et al., 1965; Bakes and Nichols, 1995: Bordier et al.,
1996; Wetherbee and Nichols, 2000). wafa] & Lo A =3
SFA] AT A4 class /ol it A7} B % Hasirhal
7Yy,

Sofn| Az Aol @

HjaFz] o 15 9l 710] F ofu| gl 2/ B §HES Table 3
3} o] T18-9] Zofn| i Ak glutamic acid 5 1650 HEE A
ou), 7ke] Foju] AL 28.9] H9oh §A15F3LoL proline
& Aolat 15%0] AEET. HlEkxo] 283} ko] & ofu]
ARgFERe Z47F 11.7 ¢/100 g 2 6.53 g/100 g8 9 Zo| 7t
Hr} of 2uljo] ofn]=AbS ¥ gol ehRakgith el &
9 71o] £ Q ofu| AR AL glutamic acid(15.1% ¥ 14.6%
), lysine(9.57% 2 10.1%), aspartic acid(9.23% L 7.72%),
leucine(8.11% 9 9.12%), alanine(7.88% 2 10.7%) 5-°| %I t}.
Z£Q olu| Ak = lysine, leucine, alanine 52| ZAJH] 7} 71o]| A]
U 2 A0R WOl ofu] AN WE ofu|iAlo] 2§
ol 4 of 2]} o ). 0]5 8 FoluleAiRAL ThE of
=, = 18%9] gl kAt 4~4AHE(Iwasaki and Harada, 1985), 7}
t}go](Choi et al., 1996), BAo] W 78%#}o](Kim et al., 2001),
MZ'H(Heu et al., 2008) 5-2] 792} F-AFS}FSICt.

s 2 Qo] A BAE Fotu|wdl 3 Boopn| il
(essential amino acid, histidine 33H3} v]Z 4~o}u] - Ak(non-
essential amino acid)2] B|(E/NE)Z A4Fet A}, 283} 1o
A 7174 0.68 9 0.848 UERoiet. watA o] A3k Iwasaki
©} Harada(1985)0]l 2Jafj X 1%l 18%-2] e FAF =AR=9] B/
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