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Chemical Components of Bigeye Tuna Muscle and the Effects of Lipid on the Taste*

Tsuyoshi Koriyama,*! Tomoko Kohata,*!
Katsuko Watanabe,*? and Hiroki Abe*?

To elucidate the difference of the taste between lean muscle Akami and fatty muscle Toro of
bigeye tuna Thunnus obesus, chemical components, such as proximate, fat, fatty acid, and extractive
components were compared. The effects of tuna oil addition on the taste of 80% ethanol extracts
were also investigated by sensory evaluation. Fat content was lower in Akami (0.5%) than in Toro
(6.6-7.2%) . Large amounts of anserine and histidine were detected in all muscles, but anserine con-
tent was higher in Akami and histidine content was higher in Toro. By sensory evaluation, no differ-
ence was observed in whole taste intensity and the taste profile between Akami and Toro extracts.
Addition of tuna oil to the extracts as emulsion, however, decreased sourness significantly and tend-
ed to increase sweetness and decrease bitterness. The pattern similarity analyses revealed sweet-
ness was the factor which was most contributable to the change of the taste.
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Table 1. Proximate composition of tuna muscles
(%)
Akami*t  Chu—toro*?  Oh—toro*3
Moisture 77.8 70.2 69.7
Crude protein 23.1 24.3 23.9
Lipid 0.5 6.6 7.2
Ash 1.7 2.3 2.2

#1 1 ean ordinary dorsal muscle, *2 Semi fatty ordinary ven-
tral muscle, *® Fatty ordinary ventral muscle.

e it Rk H05% LA RvoICH L, BB
6.6%, K FOiF72% LVnwIFhbkF LD LRV ED
ST KFIIEE LHOEBEERL, BEOY P
FEMNTT.8% LB -1} LT, BEDOEN -7
RO 70.2%, HBAEN - oK PRI 69.7% TH-
72o

IXREFE IFARSTOFHEL & HIC Table 21
¥ Lo, BEIZERK 100 g hD mg TEL, FEIRAIC
BET I/ BMEBEYTR L, TFABRIKRIVIHE DL
62lmg &7V, KWTHh +r (610mg), K +HH
(587 mg) DIETH > 7.

IXZARD IFARSEZLBEHCRD L, PO
K PO RSB ERERL, FHITPPRE- TS

BT I/ BTEVWThORLEREOLAF VYV E
7wy vkl h, ThboOaFH» 1131 mg~
1188 mg L IZITFH B Th - 724, KRHLT VY VB
%<, IOk FORBERAF VRSN, £D
o7 I /BT L AR, REODTI5 Ve D
DAY YN 10mg 2 -BETH- 7,

AT I/ BTE, WThICLHEDET I/ E
1-AF N AFIVHRRDOOLNLM, MELLIFA
FRICHEEE L VR TF FOT /e U v ERIEEENVTH
L ENLTVREYVOMKSRICEIDELLLDOLE
26N5, FOMTET) YV ELAFVU/BRRSE
BHIh/-RBETH 5,

EEBEELEw TIE, TXTORC ATP, ADP,
AMP, IMP, 4 /¥ v EUBRFYVFVHPERHS
NTW5AM, K#F5IMP T, k\WTAMP 3% 5 -
Too B LARBICLVESVREDRLRLSILDOD1
fr ) pmol TR L7z & 5113 1020 umol (R +1) » 6
11.56 umol (K +B) L KZFEdh o7,

ZOMMOEEERSr LTTMAO LEBEDZ VT F
VHBRRDLNIAB, 7 UTFVRFRHICRRED T,

e RS OFERIT 920 mg~1120 mg &7V, K
WA, KhRiEh -7,

A T VI ARORICEERE R T LD
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Table 2. Extractive nitrogen and extractive com-
ponents in tuna muscles*!

(mg/100 g)
Akami Chu~toro Oh~toro
EN 621 610 587
E%fgfec°very 89.5 92.5 92.4
Taurine 6 11 10
Aspartic acid  +( +)*2 +( =) - )
Threonine 3( 2) 2( 1) 2( +)
Serine 2( 1) 2( +) 20D
Clutamic 1 3) 20 5 2( 9
Proline 1( =) 2( ) 2(-)
Glycine 6( 51) 6( 48) 5( 45)
Alanine 11( +) 8( 1 707
Valine 6( 2) 7( 3) 7( 2)
Methionine 2( ) 4( -) 4( +)
Isoleucine 3( ) 3( ) 3( =)
Leucine 6( —) 6( +) 5( =)
Tyrosine 3( =) 4( -) 4( -)
Phenylala 2( 1) 3 2 3(4)
B-Alanine —(298) —(215) 3(217)
Ornithine 1 +) 1 +) 1C +)
Lysine 4( 1) 8( 1 7C 1
1-Methyl- — (642) -7 —(483)
Histidine 231( 11) 511( 51)  450( 29)
Anserine 919 677 681
Carnosine 2 3 2
Arginine 1( +) 1( =) 1( —-)
ATP 4 4 5
ADP 9 10 9
AMP 20 24 14
IMP 363 315 361
Inosine 3 4 13
gsi?l)gxan + + +
TMAO 130 125 133
TMA + + +
Creatine 530 480 440
Creatinine - - -
Lactic acid 920 1050 1120
Na+* 65 64 51
K+ 237 211 200
Cl- 107 64 61
PO;~ 145 136 121

*1 Abbreviations: EN, extractive nitrogen; TMAO,
trimethylamine oxide; TMA, trimethylamine

*2 The amounts of combined amino acids are given in paren-
theses.

+, trace; —, not detected.

5,239 1% 2D Nat, K+, Cl-, 5 LU PO #5
NTe 4G L DFHICEDE L, KOTH FOKEL
S, Nat @i e boOC, Cloiddhbm ek b
O CKELD > 720

SR INIEERERDICOWTHS B LSRR
FHL, I+ 2AEBRCEDLEE2RDLLES
(Fig. 1), #RET I /BRI 47.1~50.3% L7420, BLE
Mo I, ERET I JBREFRD Y L kit aFUy
LT VR VIC ko KROTHE VDR Z VT F VD
24.6~27.4%, BEBI#ELEHD 9.6~11.2% T, &
733 0.7~3.5% 1K1k 7,

BERRSIC LS5 LF AEROBEIRKITHY 89.5%,
o 925%, K FT92.4% L2 EBICRRED -
72

BMOWIELHF 2RS¥ DERERAIC X 5720 T
, ZORGZDIRT pH bEELRERTHADT, £h
ZHORBIANC 10 fEBOBA 4 VAR ML TREY
FAXL, pHEZRELZL A, 562, ol
KbhoZwdhd 5.9 THo 7=,

BESAER R&iZ U VEIRED 92.8% LIEEOKTS
ThH®, AVAFO—)ILiL6.6% THotze ChicH
L, 18, KhoRFSHEEBSZENEN 95.8% &
F96.0%, VVEBEBZThZN3.6% L134%, o
LVAFO—)Vidwihd 0.3% THo 1.

100

Nitrogen / EN (%)

Oh-toro

Akami Chu-toro

Fig. 1. Distribution of nitrogen of tuna extracts.

Amino acids, M Combined amino acids,
@ Nucleotides and related compounds,
Creatine +Creatinine, [0 TMAO See the
legend of Table 2 for abbreviations.
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BERABSIAR A ¥Hris B % Table 3 ITRd, U VIEED
S NFREE FadAFY T UER Cpe 25 28.0%, NIV
F Bk Cig0 75 21.8%, A LA VEE Cigy 2 15.1% TH
o Tme FHREOS VR FEB LUK PR VA VR
Cisl BB, KOT FIFANFY IV Cpp /Y
WIF VB Cieo TH Y, K ERR-TH, WEDR
B OZETRD DN -7,

ERESEE FREoOBIC LY T ADKRBEILT S
B, ERBRTABECEDLIICELT 0L %R
RAHICESLDL, K, o, KrtorbRB LA
80% I.% /) —)LIF ADBKRIZ DWW TLERLROEE,
Sk & SR OBRE OBESY, B RUH, %%k, Bk, &
BR, 5 EBROD 5 EAKR E ZTOMOKDHE I DR %
~ 7= (Table 4),

LR IR R OREE OSSR E 3.27, R o 3.55,
X} 3.44 ThHo7 o, 5% KETEEZRIRDLHI
e ot £EOWKAE 100 & L7z b EDOEK & HHKD
BMEOBS, BIULEANREZOMODKRDZNE N
DBEIDOBFICOVWTHIBEOIF ARICHERLER
%bb Lhigh o7,

WITHRAHRPE N E S Wah P TH A (&R
IFRA) LERMIFACR LR Z70oF o, b
WM LCRELY ML, B—RO0/WHI<ILY 3 VIRE
IZ L IEE I T ADBRIZ DO W T BRI 72 BROHE,
JEBR & BBROBIDALS, B LU5EKK L X DOMD
BROFNFhOBEORS -~/ (Table 5), ZD#
B, EHRNLF AOLERILROMBE DOFHIT 3.30,
JEEERMIE A1 3.29 L7e D, MEOMICERrZEL

Table 3. Fatty acid composition of lipids in tuna

muscles

(%)

Akami Chu—toro Oh~—toro
14:0 — 3.0 2.9
16:0 21.8 15.8 15.4
16:1 1.3 6.2 6.2
17 : 0 2.2 1.7 1.6
18:0 6.7 4.6 4.5
18:1 15.1 27.2 26.9
18:2 0.5 0.9 0.9
18:3 0.1 0.1 0.1
20:1+18:3 0.9 2.2 2.2
20:5 3.3 5.2 5.4
22:1+20:4 6.4 3.5 3.5
22 : 4 2.3 14 14
22:5 0.6 1.7 1.8
22:6 28.0 21.7 22.3

HOONEDL o T, T, EAEMIFE ADOEKIT
61.9%, #%eRi238.1% TH YV, REHMIFADEK
11 56.3% LA L, HERIT 43.7% Lt 54, it
B ZIIFRD bz - T,

5 HARR & ZDMMORDE S DFRFICOWTAS L,
FASR TR IN T A Tid 49.3% TH - 7oh, FEEEM
IFATIH41.8% LBA L, PHEIZ0.026 L&D, @
ERITI5% KETHEELREDPRD N, BRSO

Table 4. Taste profile of tuna extracts

Akami Chu-toro Oh-toro
Whole taste
intensity*! 3.27+0.26 3.55+0.20 3.44%0.33
First taste*? 58.8+20.8 61.9£18.1 58.1+19.6
Aftertaste*? 41.2:+20.8 38.1+18.1 41.9%19.6
Sweetness*3 75x71 6.8+2.6 6.31+2.3
Saltiness*3 12.5+6.0 13.0+4.5 12.5+6.0
Sourness*3 41.3+19.2 49.1+10.9 46.7x17.3
Bitterness*3 8.7+6.4 6.2+4.2 8.1+£5.9
Umami*3 25.0+16.5 22.5+10.1 21.9+10.3
Other
tastes*? 5.0+£7.5 24+5.1 4.5+6.1

All the data were insignificant at 10% level.

*1 Values were means=SD for n=9, and evaluated by
general equi-distance scale of sodium chloride (z scale).
*2 Values were means+SDY% for n=9. Sum of first taste
and aftertaste was defined as 100%. *3 Values were
means+SD% for n=9. Sum of basic 5 tastes and other
tastes was defined as 100%.

Table 5. Taste profile of chu-toro extract and lipid
added extract*!

Chu-toro extract Lipid added extract
Whole taste in-

tensity*2 3.30+0.38 3.29+0.33
First taste*3 61.9+10.7 56.3+16.0
Afterteste*? 38.1+£10.7 43.7+16.0
Sweetness*4+6 6.6+4.4 14.3+9.0
Saltiness*¢ 8.8+6.9 9.9+8.4
Sourness*4*5 49.3+10.6 41.8+12.9
Bitterness*4.*6 14.7+£9.4 9.9+7.0
Umami*4¢ 19.4+9.4 18.6+10.1
Other testes*4 1.3+3.5 5.6+6.8

*1 Lipid added extract and the control were prepared as fol-
lows. Chu-toro extract was added with 0.1% polyglycerine fat-
ty acid ester. For lipid added extract, 10% (w/w) of oil ex-
tracted from chu—foro was added and emulsified. Values for
whole taste intensity were means=*SD and the other values
were means+SD (%) for n=9.

*2 3 *4 gee Table 4, *5 significant at 59 level, *¢ significant
at 10% level.

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

AINF DR & IEE O 257 467

HAERTIL 5% KETHRBRZEZRRD N>
DD, RREEEHINT A LICk-T, HBRHS 7.7% #h

L, #&%id4.8% B L7z, PEIZ#N %N 0.052, ¥
LU 0.051 TH-7T &, BETHEMTAZ EICL
DHRDPEE Y, FRBPDTAHERABBS L\ 25,
FIHRIC 5 EARBRLUADZ DMk L P E4 0.072 TH
D, BEBEOEHMIZ LD 5 FEARTHITERVRAHY
m3AEAAR SN,

RIT, |HEMITHF A LIRERMIF ZOEM 2 —
DFRNWER LM T B0, N —VEUER O
ZfTo 7z BIRIMIF R EIREHRMIFZAD/NNZ— 8
LR X Bk ELR % Table 6 ITRT, /S2— VLR Y
BXRELROEDPROKE » - 2THBIZE%R T, KW\ T
DEKRELYD, WTFNBEDETH -7, TOREITE
BT 2 L RERNTF AO%R KRS 5 T ERIIE
BRTHAT AR L, MIF AMTHREOR X OFEHIE
DEN DY KETHELREOONZIC O 22D O,
EHRNZ—VOBEBOER 13/ DB h -7,

—7, NE2—VELREBIELUROENRAICIR - 72
DITHER, ZOMOBR, FWHRT, ZOMENEILHRIZ
0.014 2 Kk&<, ZOMDOKIL0.004 LR KED 5
72e COT EDOERMIF AL IBERNIF ADRNK
NE—VORBITHEROBIOEIC LS DD EELD
h5, SHICHRICMAZ T, ZOMDBEDOE S DELA
BHRNZ—VEBLIETERDEELZLNS,

LIEORERS G, #ikE, o, X FoOfa» H5En
L7:80% =4/ —)IVIHFADWRICIIZITIZBD O eh
S, FFOIFRAC<7OWMERNTAZ2ICk
D, BERSPIBICHEA L, HROHM & EHROBAESG
NELH, IHITHRONZ—VOBEICITHSER E FDM
DERBEE LTSI EHBHELM ET 5T,

% =
BREOREIEMPERICL > TREAZ LAMLNT
Table 6. Pattern similarity coefficient and one

component eliminated similarity coefficient be-
tween chu-foro extract and lipid added extract

Similarity coefficient

Pattern similarity coefficient 0.978
One component eliminated similarity coefficient

Sweetness 0.992
Saltiness 0.978
Sourness 0.932
Bitterness 0.979
Umami 0.975
Other tastes 0.982

W5, ZOEAIZ< 7 OERT VED Lo hhgOakE
TELL, IhHoRBRIFESEOB HIIC 2% T
BB ERB, FA-RETIRESEOB <Y
DETRERAAERE SN, BASIEro<s/on—
BRSO OEHEBH RN, BAOKESEIR % »5
40% Ll EE THILL, EWHRICAAMICHML, Rk
Ka5BMICEL T2 L 2MEL TS Znk>
KEBBORIIREASRICE D LIARKEWEE L LA
%, WENBRAORKRICED L > Y52 5hI1C
DNWTORRITIIEAERDB/- O,
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