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The lipid components, nitrogenous extracts and amino acids of dark muscle(DM) of ski-
piack (Katsuwonus pelamis) were analyzed and compared with those of white muscle
(WM).

WM was higher in moisture and crude protein content, and lower in crude lipid and
ash content than those.of DM. Contents of volatile basic nitrogen in WM and DM were
22.7mg/100g and 46.9mg/100g. '

Total lipid(TL) of WM and DM consisted of 79.7%, 719% neutral lipid(NL), 6.8%, 9.5
% glycolipid(GL), and 13.5%, 18.6% phospholipid(PL), respectively. NL was mainly com-
posed of free fatty acid, triglyceride, and PL was mainly occupied by phosphatidyl ethano-
lamine, phosphatidyl choline. Also lysophosphatidyl choline and lysophosphatidy! ethanola-
mine were identified in PL. In fatty acid composition of TL, NL, GL and PL, WM revealed
higher contents in saturates and monoenes such as 16 : 0, 18 : 1, while DM showed higher
contents in polyenes such as 22 : 6 especially. The major fatty acids of these samples were
generally 1610, 18:0, 18:1, 205 and 22 : 6. _

Contents of total free amino acids from WM and DM were 5,982.3mg/100g and 4,450.7
mg/100g (dry base). Of free amino acids, Tau concentration was much higher in DM than
in WM, Ala, Gly, Met, Arg, Thr were also high in DM. But His was much higher in conce-
ntration in WM. Content of inosinic acid(IMP) in WM(680.9mg/100g) was higher than that
of DM(73.1mg/100g). The degradations of IMP proceeded very rapidly in DM. DM contai-
ned much higher trimethylamine oxide and trimethylamine than those of WM.

The profile of combined amino acids in these samples, were very similar, and main
amino acids were Glu, Asp, Lys, Ala, Ile and Arg.
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Table 1. Proximate composition and volatile basic nitrogen(VBN) of white and dark muscle of skipjack

(g/100g)
Moisture Crude Crude Crude Carbo- VBN
lipid protein ash hydrate (mg/100g)
White muscle 74.7 14 22.1 1.3 0.5 22.7
Dark muscle* 717 49 20.5 1.7 12 46.9

* Superficial dark muscle +deep-seated dark muscle

g AL de HESO] 27mg/100g, o AEL AT wLsgn. 2AAA 244
B Eo] 469mg/100g2.2 EHHFo] BREFo vsl  free fatty acid®] Hl-8o] A3 £ AL A g0
AEA37E G4 MELS & + AUG. ALAHE7T 7 FEAY FU FHE7] BEN FH4AYZ F
Ase] YELTE ¢RYo}, trimethylamine, 8.4 $1AA AR o] Jipasett phospholipased] ]3] £ 3l
T2 5 5 U, dEYetd B vt A8 Ho free fatty acid® #Fol F713e Ao F
AFHAE A odF AAHE 22 vFY B A B3 tiglycerided] o] H e Ao B
35 A E71 A4 FA £ Table 89 YeEbd o} free fatty acid®] YX-E triglyceride’t 24 %
u}9} o] trimethylamineo] FAEY AL IHE & JleEdso YA4E Aoz AAAN(KE -

ot /R, 1983).

X= Mg Table 3. Composition of neutral lipid of white and dark

gl BERH SRR 22 B4, 3 muscle of skipjack (%)
2 olx)Fe] e Table 29 2T 7+ Ao 2 Lipid class* White muscle  Dark muscle
4e uE RESI YRS 2F FAANAY v SE+HC 72 103
o] 79.7% 2 719% 2 7t E} 1, AAA(135%, TG 325 32.8
186%), TAA(68%, 95%) Folth HEH0| FFA 46.7 422
5ol vl FA4AEY v go] i 2 W, DG 20 16
AxE g gRALe F§ Fo] wodoh FS 9.4 10.0

MG 2.2 3.1

Table 2. Lipid contents of neutral, glyco- and phos-

pholipid of white and dark muscle of skip- *SE, sterol ester; HC, hydrocarbon; TG, trigly-

ceride; FFA, free fatty acid; DG, diglyceride;

jack
’ (wt %) FS, free sterol; MG, monoglyceride
.. Percentage in

Crude lipid total lipid 9o 4L Table 49 Btk AAY 422
(%) NL GL PL phosphatidyl ethanolamine®] F/d¥°1%13, phos-
White muscle 14 797 68 135 phatidyl choline % lysophosphatidyl ethanolamine,
Dark muscle 49 719 95 186 lysophosphatidyl choline 5% ¥ o] ®3tow,
sphingomyelin® FAH AT FNE b o7t

NL, neutral lipid; GL, glycolipid;
2ol & 2 J 7ol =
PL, phospholipid 24 zolE BYh rihaele] AAE dE

 lyso¥ INAe FHFo] A e, ol st

tgge] XA 24 TLCEXN £d, T %9 §9 A$ ©& o|FId+ 2 phospholipase
A3 ABE Table 37 2o} RERY % 55 o #A4o] lysophospholipase®] BAFET Z3hal,
free fatty acid(46.7%, 422%) 2 triglyceride(325  E=& £¢] pH7F %71 W& ©]Z ol phospholipase
%, 328%)7} FAEOIUM, Th2o| free sterol, L lysophospholipase?] Bl FFE HIA lysod
sterol ester @ hydrocarbon, monoglyceride, digly- YA Ao] Bol FHHAYTGL FHAHKAE - PR,
ceride &°|%UTh. WAE 3t Aol free fatty  1983). o|¢kE @] o] &l lysophospholipase ]
acid7} RESo] 7 Barn, VPKAE sterol  BAol AEMM AR FAE lyso¥ AAA9] FH
ester$} hydrocarbon®l ®o] #fHo] AA}. 19 <A™ # dYve Bax JrH(EER, 1970).
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Table 4. Composition of phospholipid of white and

dark muscle of skipjack (%)
7 @c{class* White muscle  Dark muscle
PE 390 195
PC+LPE 39.6 204
LPC 15.8 24.6
SPM 5.6 55

**PE, phosphatidyl ethanolamine; PC, phosphati-
dyl choline; LPE, lysophosphatidyl ethanola-
mine; LPC, lysophosphatidyl choline; SPM,
sphingomyelin

il HESa @Kol F£3 X4,
A, T 9 Axde At 24L Table 58 &
o FX A APAFAPE HY RESY AFS
E3kel A7) 409% 2 7 2gten thgol
Zdt 36.7%, A 224% £ wA, A
S& ZP o] 451% 2 7 Egoew Edake
346%, Bx=qlit 203% Atk RES FxHo Fa
FARHALL 1610, 2216, 1811, 18:0 €02
ko] @Woton 20:5 161, 20: 4 55 3~4%
o] AU KL 22:6,16:0,18:1, 18
202 20:5 F0] 8 FAALN AT HES

Table 5. Fatty acid composition of total, neutral, glyco and phospholipid of white and dark muscle of skipjack

(area %)

Fatty White muscle Dark muscle

acid TL NL GL PL TL NL GL PL
14°0 21 0.9 34 1.7 1.7 0.9 1.9 16
15:0 0.7 0.5 15 0.9 0.7 0.5 0.8 0.5
16:0 26.5 27.7 22.8 20.1 17.3 19.0 16.2 11.2
17: 0 2.2 24 0.6 1.8 2.7 25 14 2.7
18:0 8.8 10.3 5.1 44 10.5 12.0 4.2 9.9
20:0 0.5 0.3 0.5 04 15 13 0.8 0.5
220 0.1 0.3 04 0.5 0.2 05 02 0.2
Saturates 40.9 424 34.3 29.8 34.6 36.7 25.5 26.6
14:1 0.3 0.1 0.5 0.2 0.1 0.1 0.1 0.1
15:1 18 0.6 0.7 20 08 0.1 01 30
16:1 39 31 49 34 34 29 4.8 41
17:1 0.7 0.7 0.7 0.5 1.7 0.8 0.8 0.9
18:1 14.7 15.8 11.7 11.0 128 135 9.6 104
201 0.5 0.3 1.1 0.4 0.6 08 0.7 0.3
2211 0.5 0.5 08 0.1 09 1.2 0.1 trace
Monoenes 224 21.1 204 17.6 20.3 194 16.2 18.8
18:2 1.2 14 22 2.1 25 25 15 14
18:3 0.6 0.7 0.2 32 0.8 13 0.6 0.7
18:4 0.2 0.1 1.7 0.1 0.5 0.6 0.1 0.2
20 . 4 3.6 3.6 25 4.3 2.5 29 2.2 3.0
20:5 43 4.5 51 77 38 31 3.9 4.7
22 .2 1.1 0.3 0.8 1.8 19 21 0.5 14
224 3.1 3.7 2.8 3.0 33 35 37 6.5
22:5 0.6 0.5 1.3 0.9 1.0 1.0 1.3 14
226 22.0 21.7 28.7 29.5 28.8 26.9 444 353
Polyenes 36.7 36.5 45.3 52.6 451 439 58.2 54.6

TL, total lipid; NL, netural lipid; GL, glycolipid; PL, phospholipid

trace: below 0.1%

2 S v 16:0, 18:1 T H&o] ¥k
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Table 6. Contents of free amino acids of white and
dark muscle of skipjack
(mg/100g, dry base)

Dark muscle

White muscle

Tau 4835( 8.1* 2,167.4( 48.7)*
Asp 50.3( 10) 483( 1.1
Glu 723( 1.2) 1056( 24)
Ser 474C 08) 92.8( 2.1
His 4,1755( 69.8) 533.7( 12.0)
Gly 869( 15) 1786( 4.0)
Thr 585( 1.0) 128.1( 29
Arg 66.4( 1D 1369( 3.1
Ala 200.7( 34) 3459( 7.8)
Tyr 624( 10) 812( 1.8)
Met 920( 15) 1394( 3.1
Val 829( 14) 106.9( 24)
Phe 743( 1.2) 635( 14
Ile 604( 10) 664( 15)
Leu 1414( 24) 1165( 26)
Lys 2184( 34) 139.1C 3.1)
Total 5,982.3(100.0) 4,450.7(100.0)

* % to total content

uieate] e RESKO| AEFOZ 5982.3mg/
100g, B&50) 4450.7mg/100gL 82X BE & %2
3teko] @ttt 2 otumicibo] Ao HEHE B,
B E 5o E histidine®] F&Fol 53] ®el 4,1755
mg/100go 2 AA 9] 698%E AAHL AU, &
$-0) taurine 483.5mg/100g, lysine 218.4mg/100g &
o]t} BHFNE taurine®] 2,167.4mg/100g2 =
A 9] 487% 5 AABA L, thEo] histidine 533.7
mg/100g, alanine 345.9mg/100g, glycine 178.6mg/100
g, methionine 134.94mg/100g, lysine 139.1mg/100g,
arginine 136.9mg/100g, threonine 128.1mg/100g &
o2 FeEY YAt WA T A A=
HESo] g5 vl histidine, lysine, leucine®]
gako] o wbH 3F-S-L2 taurine, glutamic acid,
serine, glycine, threonine, arginine alanine, methi-
nonine, valine 5°] RE&RT B2 Ho| 5o
At

HESH F3s o ARAEHE P4
Azl Table 7% #vh JAAHEAZA ADP,
AMP, IMP, inosine 2 hypoxanthine 5°] A& =%
ok HAAAED FFE FAE BF HEIHA
o, IMPY] #@olle A Aolg BUY 2
89 A% IMP7t AEFO R 680.9mg/100g0.2 F
go] 71 @3 t}Eo] inosine2FE 601.2mg 100
golgd e, 8FHANE IMPHol 73.1mg/100g°0
AR g9k thA inosine®] 925.2mg/100g, hypo-
xanthine©] 1429mg/100g F-H-=ol At ohetA
HE] Fo e IMPY #3)7F §43 JAHAF
& g F dded, olv IMPEAELY F4ol
FAAR FoE FAHET Yem(e], 1985), B
& %9 IMPEIEA: BAE HESIE 27
el A 2oh(hg %, 1988). 18] BEH(1969)
E 5AAR £ ol& Fo BEd}E IMPEHL F
A 989 Axgeiol utel 4o AolE B,

&

o

Table 7. Contents of nucleotides and their related
compounds of white and dark muscle of ski-
pjack

(mg/100g, dry base)
White muscle  Dark muscle

ATP - -

ADP 324 18.0
AMP 165.5 1426
IMP 680.9 731
Inosine 601.2 925.2
Hypoxanthine 78.2 1429
Total 1,558.2 1,301.8
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AZ7t Y8 A gs B2XF S IMP7 A9 &
HETL Ped, o8 v ¥ MeH
37t BESo vs] 253 mar] gR o]H g
Axztolr FZAY 5 IMPHF wslo) & 9%
£ WAE oz Hopxth

BESD 938 £9 TMAO, TMA, total creati-
nine ¥ betaine®] -2 Table 87 2t} TMAOE
HES BE%o = 502mg/100g, TSolE 301
1mg/100g FfrElo] AN, oF 2 HEAEH
FAEQ TMA 94 BESdE oz vty ¥
FollE 120.7mg/100gS. 2 RES | v)s maa
o] gf-=of Adrh

THTHF FAEH o FEH FoA oF TR
o] ¥ total creatinine® #¥FE HEF Ko
1,374.5mg/100g, B 52 900.9mg/100g2- 8 RE5
Zo] kol gt}

Betaine §HaFo] Bl o] BHEJd 90.1mg/
100g, @&Solle 47.7mg/100g AE 45 AN
o}

Table 8. Contents of other base components of white
and dark muscle of skipjack
(mg/100g, dry base)

White muscle  Dark muscle

TMAO 50.2 301.1
TMA 6.7 120.7
Total creatinine 1,374.5 900.9
Betaine 90.1 477

THoto it =y

It BEST ¢S T M=t 24
< Table 99} 2ot EE%3 d¢Fo 7o vx
A gEe A A Fo 2 86.782/100g, 70.60g/100
goE BB 5ol BEFET Btk FARY T2
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o]l Bokal, FAIE zte) ofnliil A9 F o)
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Table 9. Contents of combined amino acids of white
and dark muscle of skipjack
(g/100g, dry base)

Dark muscle

White muscle

Asp 9.56( 11.0)* 8.15( 11.6)*
Glu 13.07( 15.1) 10.91( 15.5)
Ser 383( 44) 307( 44)
His 3.12( 36) 2.65( 3.8)
Gly 391( 45 3.000 4.3)
Thr 446( 5.1) 3.18( 45)
Arg 541( 6.2) 4.77C 6.8)
Ala 6.28( 7.2) 501( 7.1
Tyr 360( 4.1 2.50( 3.6)
Met 269( 3.1 2.12C 3.0)
Val 525( 6.1) 431C 6.1)
Phe 3.83( 44) 3.18( 45)
Ile 577C 6.7) 494( 70)
Leu 7.11C 82) 568( 8.1)
Lys 8.89( 10.2) 7.13( 10.1)
Total 86.78(100.0) 70.60(100.0)

* % to total content

7 B vk, A 23R FHE dFSo
o wkch LG ELFLE HEFo| 227
mg/100g, @S5 0] 469mg/100go 2 F[o] BT
o vla) A=At A4 wgiol,

HESH 88y FAZ2 24 44 F4A
2 797%, 719%, FAE, 68%, 95%, AR A 135
%, 186% 2 o703 AT FHYAE HE L
free fatty acid ¥ triglyceride, ¢!A %€ phosphati-
dyl ethanolamine, phosphatidyl choline®] F43% o}
AL, lysoF AA AL FAE FHelHqd X4,
T4, T E AAA] AP AN BESL 16
0 R 1811 FAR T EI D Bt
247 E€ESEY %oy, g8 4
2 58] 22169 W€ 953 =Urh 16:0, 18
10,18:1,20:5 ¥ 22:6 5o F& FAAA
ol A},

Frejopulimite] 24& TN HES Ho
B, HEJE histidine, | E taurine?
ol 488 Buch ANFHEA F IMPEHLS
BE &M= 680.9mg/100g BE A28 siglon},
dEo A= IMPO #3817t 43 AP 731
mg/100go AR gt TMAO 2 TMAE EE
o v FFFol W Fo] FHHo AU,
total creatinine BF5 Zo] wokt)

FAobu|imste] 2AL dAlg 7o Wxlols}
AL, glutamic acid, aspartic acid, lysine, leucine,
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