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Proximate Composition and Nitrogenous Extractive Components
in Fish Muscle and Internal Organs*!

XingAn Song,*? Takashi Hirata,*? and Morihiko Sakaguchi*?

Proximate composition and nitrogenous extractive components in several tissues of four fishes,
yellowtail, Japanese flounder, Spanish mackerel and common carp, were analyzed and compared. No
significant differences were observed in the amounts of protein and ash between fishes or tissues.
Levels of lipids were relatively high in the liver of Spanish mackerel and Japanese flounder and also
in the dark muscle of yellowtail, compared with those in the white muscle. IMP was in higher levels
in the white muscle of all fishes, while GMP was comparatively abundant in some visceral tissues.
The white muscle of yellowtail and Spanish mackerel was rich in histidine; the other tissues con-
tained higher levels of taurine. Among the nitrogenous extractive components, larger amounts of
unidentified constituents were found in the viscera than in the muscle tissues. Strength of umami
taste calculated from the amounts of IMP, GMP and glutamic acid (Glu) varied from tissue to tis-
sue. There was a tendency that the strength in white muscle depends on levels of the nucleotides but
that in visceral tissues on that of Glu. It was suggested that the umami strength is not always stron-
ger in the muscle tissue than that in the visceral tissues.
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Table 1. Proximate composition in fish muscle and internal organs (mean=*S.D.)

(%)

Fishes Tissue Moisture Protein Fat Ash Total
Yellowtail White muscle 69.4+3.5 23.6+1.2 6.8+0.3 1.5+0.1 101
(Seriola quinqueradiata) Dark muscle 60.2+6.0 16.7+1.7 24.2+2.4 1.7+0.2 103
Liver 72.1+5.8 18.7£15 7.0+0.6 1.6+0.1 99

Ovary 73.5+4.8 15.7+15 10.1+£0.7 1.7+0.1 101

Spanish mackerel White muscle 72.1+3.3 20.3%0.9 6.2+0.3 1.5+0.1 100
(Scomberomorus niphonius) Dark muscle 66.9+4.1 19.2+1.2 12.4+0.8 1.6+0.1 100
Liver 67.2+4.8 12.6+0.9 19.1+14 2.2+0.2 101

Ovary 70.3+5.7 12.9+1.1 14.8+1.2 1.9+0.1 100

Japanese flounder White muscle 70.5+3.9 22.0+1.2 6.6+0.4 1.3x£0.1 100
( Paralichthys olivaceus) Liver 61.5+1.5 15.3+0.4 24.5+0.6 1.5+0.0 103
Ovary 78.1+3.0 18.2+1.5 1.3+0.1 1.6+0.2 99

Common carp White muscle 75.5%9.3 20.0£2.5 4.6+0.6 1.3£0.2 101
(Cyprinus carpio) Hepatopancreas  74.0x5.8 16.1+1.3 9.4+0.7 1.4+0.1 101
Ovary 71.9+6.5 16.7+1.4 9.8+0.9 1.5+0.1 100

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

R O—RS & T+ 25 285

Table 2. Contents of adenine nucleotides and
their related compounds in several tissues of

four fishes
Tissues ATP ADP AMP IMP GMP HxR Hx
Yellowtail

White muscle ND. 04 05 62 02 03 0.2
Dark muscle 02 03 03 17 03 20 02
Liver 05 02 03 02 01 1.0 08
Ovary 03 04 14 06 1.0 0.2 0.3
Stomach 02 04 05 05 05 07 05
Intestine 01 01 01 02 02 03 0.1
Heart 01 04 11 04 04 20 02
Kidney 02 02 03 03 0.7 06 08
Gills 01 01 02 03 03 03 05
Spleen 02 05 04 0.7 08 36 05
Gallbladder N.D. ND. ND. 0.1 0.1 N.D. 0.1

Japanese flounder
White muscle 04 02 03 55 04 02 05

Liver 05 02 06 02 06 03 05
Ovary 06 05 21 06 24 03 02
Stomach 04 02 02 01 02 04 05
Intestine 05 03 06 02 05 14 05
Heart 05 03 23 21 01 11 0.1
Kidney 04 02 03 02 08 07 11
Spleen 04 03 06 01 04 06 14
Skin 04 01 01 ND. ND. 01 09

Spanish mackerel
White muscle 04 03 02 64 02 17 02
Dark muscle 04 02 02 03 01 29 08

Liver 05 01 07 01 02 10 13
Ovary 05 01 08 01 02 12 06
Testis 04 05 02 ND. 01 12 23
Intestine 04 02 03 01 01 12 1.2

Common carp
White muscle 01 01 02 4.0 05 08 02
Hepatopancreas 0.1 03 04 04 05 0.7 04

Ovary 0.4 04 05 08 05 0.2 04
Intestine 01 02 07 04 11 05 03
Spleen 02 05 07 08 12 0.6 04
Kidney 02 02 06 07 05 03 02
Gallbladder N.D. ND. 0.1 01 0.1 N.D. 03
Gills 01 01 05 07 1.0 04 02

N.D.=not detected
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Table 3. Contents of creatine and creatinine in
fish muscle and internal organs (mean+S.D.)

(mg/100 g)

Fishes Tissues Creatine  Creatinine
Yellowtail White muscle 378+46 22.4+2.8
Dark muscle 172+23 11.7x1.6

Liver 62+3 7.4+0.4

Ovary 100+7 6.9+0.5

Japanese =~ White muscle 692+47 30.6%2.1
flounder  puer 6145  7.8+0.7
Ovary 565 154+1.4

Spanish White muscle 356+12 30.7x1.1
mackerel payomuscle  174+3  21.0+0.3
Liver 99+11 9.3+1.1

Ovary 96+8 6.7+0.6

Common  White muscle 357+25 17.7+1.2
carp Hepatopancreas 73+£19 9.0x+2.3
Ovary 78+27 14.4%5.0

Table 4. Contents of TMA and TMAO in fish
muscle and internal organs (mean+S.D.)

(mg/100 g)

Fishes Tissues TMA TMAO
Yellowtail White muscle 0.2+0.0 9+0
Dark muscle 2.0+0.1 18+2
Liver 6.8+0.1 540
Ovary 0.2+0.0 5+0

Japanese = White muscle 3.8+0.4 29815
flounder  y; e, 47403 440
Ovary 9.9+0.1 200

Spanish White muscle 3.9+0.2 178+13
mackerel Dark muscle 4.8+0.5 156+8
Liver 6.1+0.3 16+2
Ovary 7.540.1 21+2
Common  White muscle N.D. N.D.
carp Hepatopancreas N.D. N.D.
Ovary N.D. N.D.

N.D.=not detected
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XNEHh o, NTT, BTSOEBAICIERICED
5720 BHADOHNICAL, FREBDZTNICE LW
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Table 5. Amounts of free amino acids in tissues of yellowtail
(mg/100 g)
Amino Tissues
acid White muscle Dark muscle Liver Ovary Testis Stomach Spleen  Kidney
Tau 10.0 927 484 341 584 501 737 371
Asp 0.7 1.5 7.2 4.8 14.5 10.5 8.9 7.3
Thr 4.6 35 12.1 3.0 15.8 4.3 3.4 6.4
Ser 5.3 0.4 5.6 3.1 22.7 6.4 6.5 7.5
Glu 8.3 10.4 156 18.7 72.9 40.7 20.8 63.4
Gly 5.1 4.5 18.2 6.5 74.1 6.8 11.0 14.9
Ala 1.8 32.3 43.7 7.5 18.9 6.9 124 19.5
Cys N.D. 0.5 N.D. 1.0 N.D. 2.0 3.0 4.4
Val 2.3 2.1 5.7 1.3 14.1 4.2 4.7 5.5
Met 0.3 N.D. 5.5 N.D. 4.1 2.0 0.6 1.1
Ile 1.2 0.9 3.0 0.3 8.6 2.8 2.2 3.0
Leu 2.3 1.9 45 0.9 13.4 4.6 3.9 4.9
Tyr N.D. N.D. 1.3 N.D. 8.2 0.8 0.4 14
Phe N.D. N.D. 2.2 N.D. 8.8 2.1 0.8 1.3
p-Ala N.D. N.D. 4.7 0.5 10.0 5.0 1.7 0.7
p—-ABA N.D. N.D. 1.7 N.D. 34 N.D. N.D. N.D.
Lys 5.7 1.8 8.4 0.3 10.1 2.9 2.3 3.6
His 1368 288 5.1 1.1 15.7 1.9 3.6 2.9
Arg N.D. N.D. 5.4 N.D. 38.6 0.6 N.D. N.D.
Pro 1.6 1.8 2.5 5.6 13.7 2.5 2.1 6.5
Total 1417 1276 778 396 952 609 825 526
N.D.=not detected
Table 6. Amounts of free amino acids in tissues of Japanese flounder
(mg/100 g)
Tissues
Amino acid
White muscle Liver Ovary Intestine Spleen Gallbladder
Tau 132 309 377 36.2 164 193
Asp N.D. 6.2 6.3 10.8 8.4 33.8
Thr 0.6 3.2 4.4 6.5 7.0 N.D.
Ser 1.6 3.0 7.2 3.9 12.9 17.1
Glu 2.4 40.2 53.1 112 25.2 97.4
Gly 1.0 5.5 94 20.9 5.3 9.1
Ala 9.0 36.3 19.5 13.7 20.6 61.7
Cys N.D. 0.8 1.6 N.D. 0.6 N.D.
Val 1.0 3.2 3.7 2.6 6.9 20.3
Met N.D. 0.3 0.5 N.D. 3.2 N.D.
Ile 0.2 1.6 1.8 1.3 3.3 194
Leu 0.3 3.5 34 3.1 10.0 N.D.
Tyr N.D. 0.7 N.D. 0.3 1.9 N.D.
Phe N.D. 0.2 1.2 1.1 34 N.D.
B-Ala N.D. N.D. 5.0 N.D. N.D. N.D.
-ABA N.D. N.D. N.D. N.D. N.D. N.D.
Lys N.D. 2.0 1.1 0.3 3.7 14.3
His N.D. N.D. N.D. N.D. N.D. 65.9
Arg N.D. N.D. N.D. N.D. 24 N.D.
Pro 1.2 1.9 7.4 18.6 5.4 N.D.
Total 149 418 503 231 284 707

N.D.=not detected
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Table 7. Amounts of free amino acids in tissues of Spanish mackerel

(mg/100 g)
Tissues
Amino acid
White muscle  Dark muscle Liver Ovary Testis Intestine
Tau 20.5 350 508 289 446 297
Asp 2.2 1.8 23.8 30.5 79.2 50.1
Thr 10.4 10.6 46.3 28.5 71.7 44.5
Ser 6.3 8.4 22.7 25.3 72.7 46.6
Glu 11.9 16.8 86.6 60.4 166 97.4
Gly 13.0 10.7 39.4 23.8 185 59.5
Ala 27.6 33.8 195 48.4 77.5 71.4
Cys N.D. N.D. N.D. N.D. 3.4 8.1
Val 8.6 8.2 29.0 31.9 60.3 44.2
Met 5.0 4.4 14.7 16.3 31.9 31.6
Ile 6.8 5.0 20.0 30.1 40.0 37.0
Leu 8.2 7.7 35.0 46.4 76.2 67.4
Tyr 6.6 5.7 17.3 25.6 42.5 40.9
Phe 5.9 6.8 21.6 25.5 414 40.2
B-Ala 14 5.5 12.5 1.9 1.8 4.6
y-ABA 1.1 24 N.D. 8.7 2.6 7.0
Lys 5.5 94 23.8 25.9 35.3 31.7
His 1063 81.5 27.6 27.9 62.6 88.5
Arg 5.2 8.7 16.3 37.8 75.7 50.9
Pro 14 1.6 22.4 12.7 49.8 38.4
Total 1211 579 1161 796 1622 1157
N.D.=not detected
Table 8. Amounts of free amino acids in tissues of common carp
(mg/100 g)
Tissues
Amino acid
White muscle Hepatopancreas Ovary Intestine Kidney Gallbladder
Tau 175 211 107 296 231 25.5
Asp 1.6 12.9 6.6 9.8 15.0 6.0
Thr 8.3 11.4 7.1 8.7 N.D. N.D.
Ser 9.3 14.3 6.1 7.7 9.7 N.D.
Glu 4.0 49.0 29.1 26.5 45.2 83.0
Gly 51.1 12.5 6.3 7.2 9.5 N.D.
Ala 15.4 29.1 6.8 10.2 18.9 N.D.
Cys N.D. 4.0 N.D. 1.1 3.5 N.D.
Val 2.2 4.6 2.6 4.2 5.7 N.D.
Met 0.8 1.6 N.D. 0.9 1.8 N.D.
Ile 1.7 3.0 1.0 1.8 3.9 N.D.
Leu 3.5 7.1 2.6 5.1 94 N.D.
Tyr N.D. 2.3 0.3 1.2 3.7 N.D.
Phe 0.3 2.4 0.9 1.4 3.4 N.D.
B-Ala N.D. 1.3 N.D. N.D. N.D. N.D.
y—-ABA N.D. 0.0 N.D. N.D. N.D. N.D.
Lys 8.4 4.0 0.4 3.2 7.5 N.D.
His 114 4.3 0.3 N.D. 1.0 N.D.
Arg 0.3 2.9 N.D. 1.2 1.6 N.D.
Pro 0.6 9.9 3.9 1.9 6.8 43.9
Total 396 388 181 388 378 158

N.D.=not detected
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Table 9. Contents of extractive nitrogen and percentage composition of nitrogenous extractive substances in tis-

sues of four fishes

, EN* %
TISSUCS (mg/lOO g) " -
Nucleotides Cre+Crn TMAO+TMA FAA** His Urea N H; Others

Yellowtail

White muscle 538 8.3 26.1 0.4 104 459 21 05 6.4

Dark muscle 307 9.2 19.5 1.3 368 170 00 0.7 15.6

Liver 295 6.3 7.8 0.8 31.3 06 12 1.8 50.2

Ovary 199 13.1 17.4 0.5 22.7 0.1 143 03 31.6
Japanese flounder

White muscle 378 11.6 62.0 1.2 6.2 0.0 0.0 0.6 18.5

Liver 270 6.9 8.3 0.1 17.9 0.0 00 0.6 66.1

Ovary 318 13.2 7.4 0.2 18.3 0.0 00 1.0 59.9
Spanish mackerel

White muscle 512 104 28.6 0.7 81 375 41 14 9.2

Dark muscle 323 8.8 19.8 1.0 18.9 75 25 25 39.0

Liver 318 7.4 11.2 0.5 45.7 26 18 30 279

Ovary 268 7.6 12,5 0.6 39.6 37 00 32 32.7
Common carp

White muscle 310 11.0 49.0 0.0 11.7  10.0 0.0 0.7 17.5

Hepatopancreas 250 6.5 10.8 0.0 18.6 2.1 3.6 0.9 57.5

Ovary 260 7.3 11.7 0.0 8.2 0.0 0.0 0.9 71.8

*1 EN is the mean of three determinations.
*2 Not inclusive of His, urea and NH,.

-0 ENBREHFSTHE5BILANOERENRYT
TWBIELABOM Lo/ (Table9), K& @ (\<
F, YUZ) O%BATIE, His BROLEREHDT
Bhol, —7F, BERDOL S AT, #5RAIC His 2
FELAEGENZh o7, BEDS0% 22 5
Cre+Crn OBROEARE N EBHALDITE - 7,
T4 DHRICIE, TMAO+TMA A& 5 N7k - -7,
FAA ¥k Cre+Crn OZERO LR HBRIE A - 7=,
EEA LT, MAEACHBROSERIF ARG
PILI GBSO G & LI b &ML OWE S S < 2
dHN7c (Table9), COWMFICEThHLEWIL, *
NODOMBOTRICB 5+ L EEM A HER T 2 72\, &
®, MARCHEREAER L SN VERYHLIC
TLHLDIC, ThORPERS AP 50ERBS S,
SEBKDBEE
EERABFOMRITEETNSENRCD > 5 IMP &
GMP 5 LU FAA © 5 b Glu i3 HERYICIEH LT, 2
ERBPBILTHLDTHLH S, 319 5> Tk 2E
TYODE (Glu DBREICHRE L7l %88 2ok
B L TA7: (Table 10), #DiEHE, ¥&EA TII oM
BLOBOBE (VTS 3558, BEVEE (254,
I4) BBEIEHBbAroT, Thbb, 2 EBROBR X
i, FBEAOHBIMEOT LA S W20 &R

Table 10. Strengths of umami taste of tissues of

four fishes
. Y Glu/Y (IMP+2.3GMP)/Y
Tissues (g/100g) x 108 %108

Yellowtail

White muscle 4.4 2.4 81

Dark muscle 1.7 7.8 73

Liver 4.3 46.8 5

Ovary 2.5 9.4 63
Japanese flounder

White muscle 1.1 2.6 295

Liver 2.8 18.5 30

Ovary 13.2 5.1 25
Spanish mackerel

White muscle 6.4 2.4 56

Dark muscle 0.5 45.6 46

Liver 2.3 48.1 14

Ovary 1.5 52.3 17
Common carp

White muscle 1.5 34 183

Hepatopancreas 3.3 18.7 22

Ovary 3.1 11.8 34

RO Lkolc, E6IT, GluD > EHRADFEE
(Glu/Y) #HNRTARBE, LORBTLEEAIRD
<, BCABES (VTS TROAHNLET) TIE
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WE R o7, EEEIC, IMP & GMP @5 FERA~
OFEE (IMP+2.3GMP)/Y i LiICHXTA
e, FORBTLELEHSRLELS, £DD EKRORE
B IMP & GMP Bk ECHEELTWAZ LA¥E
L7

— BRI AR TH S & L TR YRR h
WA, YOMBEWLORA LN, THIZIEW
5 FBRATRD HN T HRERRS R ELIS B S BITIF
LT, FOMEERBEYTRICL TOWAAREERDHHD
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