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Muscle Protein Compositions of Cultured Israeli Strain of Common Carp by Age*
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Bansong-dong, Haeundae-gu, Pusan, 607-05 Korea

This experiment was carried out to compare the change of muscle protein compositions, amino
acid compositions of muscle protein, and free amino acid compositions by age of the Israeli strain
of common carp, Cyprinus carpio nudus. Protein compositions of the muscle were: sarcoplasmic
protein 25.8-27.2%, myofibrillar protein 62.3-56.29%, residual intracellular protein 9.6-13.2%
and stroma 2.3-2.9%. In between 1 year and 3 years, there were differences as follows; myofibrillar
protein in 1 year was much than 3 years, and other proteins in 3 years were much than 1 year.
By SDS-polyacrylamide gel electrophoresis, sarcoplasmic protein of the samples in 1 year an 3
years were composed of 11 subunits and 10 subunits, respectively. And appeared 210,000 dalton
component in 1 year but did not appeared in 3 years. Myofibrillar protein was composed of 23
subunits in both 1 year and 3 years but the differences of subunits by age were not observed.
No differences were observed by age in the composition of myofibrillar protein and residual intra-
cellular protein. Amino acid composition of muscle protein in both 1 year and 3 years were no
differences to each other, but the contents of glutamic acid, aspartic acid, lysine were higher

than other amino acids. The amount of total free amino acid in 1 year was much than in 3

years.
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Table 1. Comparison of general composition

in dorsal muscle of the Israeli strain

of common carp in between 1 year
and 3 years of age (Unit : &

Crude protein Crude
(Protein-N) fat Ash

Age Moisture

1 78.7 17.8(2.7) 0.6 1.2
3 78.0 17.8(2.6) 0.7 1.3
Common
oo 80.1 18.6(2.7) 0.3 1.3

REEMRS Wl - FEE HEFHRKE Table 2
o Hikstel velwigeh. MEERRS BARARS
BRBEEH & 20%, HEBMESK 62%,
MRABARGE] 10%, EHEEHHC 2% BEY
e, &AM e BREEAMNC 27%24 A
Al st ., BEBMERSEE 56855 140 A
gov, MEBNBERARS 3% EHEAHE 3%
Table 2. Comparison of protein composition

in dorsal muscle of the Israeli strain
of common carp in beatween 1 year

and 3 years of age (Unit: %)
Sarco- Myofi- Residual .
Age plasmic  brillar intracellular Stroma
1 25.8 62.3 9.6 2.3
3 27.2 56.2 13.2 2.9
Common 339 551 5.6 2.4
carp
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Fig. 1. SDS-poiyacrylamiae gei ewectropnorétic pauerns or muscle protein fractions of the
Israeli strain of common carp. SDS-gel containing 7.5% polyacrylamide gel were

prepared by the method of Weber and Osborn(1969).
Abbreviations: S~1, sarcoplasmic protein of 1 year of age; S-3,

sarcoplasmic

protein of 3 years of age; M-1, myofibrillar protein of 1 year of age; M-3,
myofibrillar protein of 3 years of age; R-1, residual intracellular protein of 1
vear of age; R-3, residual intracellular protein of 3 years of age.
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Fig. 2. Densitometric scans

protein fractions from the Israeli strain of common carp. Gels were stained with coomassie

k —

of SDS-polyacrylamide gel electropixo.r—etograms(%5% gel) of muscle

brilliant blue and scanned at 550nmm. Abbreviations are same as in Fig. 1.
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Fig. 3. Densitograms and electrophoretograms of myofibrillar protein from the Israeli strain of

common carp by SDS-polyacrylamide gel electrophoresis (10% gel).
Abbreviations: M-1 and M-3 are same as in Fig. 1; MH

C, myosin heavy chain; TM,

tropomyosin; TN-T, troponin-~T; TN-I, troponin-I; TN-C, troponin-C; LC-1, myosin
light chain~1; LC-2, myosin light chain-2; LC-3, myosin light chain-3.
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Table 3. Distribution of subunit appeared on
SDS-polyacrylamide gel electropho-
resis of sarcoplasmic protein from
the Israeli strain of common carp

muscle
Estimated molecular weight(X10-%)
Subunit No.

1 year 3 years

1 210 -

2 145 140

3 125 120

4 58 55

5 47.5 45
6 42 40.5
7 35 33.5
8 31 30.5

9 28 26

10 26 24

i1 23.5 22

Table 4. Distribution of subunit appeared on
SDS-polyacrylamide gel electropho-
resis of myofibrillar protein from

the Israeli strain of eommon carp .

muscle

Estimated molecular

Subunit weight (X1073) Estimated
No. subunit
1 year 3 years
1 200 200 Mycsin heavy
chain

2 152 156.5

3 125 129.5

4 106 105.5

5 79 81

6 60.5 59

7 59.5 57

8 55 54

9 52.5 52
10 50 50
11 44 44.5 Actin
12 39 39
i3 38 38
14 35 35 Tropomyosin
15 33 33
16 32 32
17 29 29 Troponin-T
18 25 25  Light chain~1
19 22 22 Troponin- [
20 20 20 Troponin-C
21 19 19 Light chain-2
22 18 18 Light chain-3
23 14 14
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Table 5. Distribution of subunit appeared on
8DS-polyacrylamide gel electropho-
resis of residual intracellular pro-
tein from the Israeli strain of com-
mon carp muscle

Estimated molecular weight(X1073)

Subunit No.

1 year 3 years
1 190 200
2 150 151
3 135 135
4 119 119
5 109.5 109.5
6 95.5 95
7 47.5 48
2 44 41
9 35 35
10 25.5 25
11 19 19

|

Table 6. Comparison of amino acid composi-
tion of proteins in dorsal muscle of
the Israeli strain of common carp
in between 1 year and 3 years of

&
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FEBIR Mhiste] Table 6o Jetil gl & &H
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HEE v, £ 28 A9 g9 X
RE ol HEHNE ol =BERAAE & 28
7t S & F A3, = o]zl o) RARE
Jol vt Hikolw| el Alo] A Ypoln] o] A}
Aste RS K 45% BEelx, @AY olvl:=@e
FTRER, AT ER, zholile] Epew wgtth
23 v RS MRS B =t EH
HgEoln| = BREY] WS ¥, oARER, o4&H
A, dAddebd %8 27 gmstg e, o4,
sZE ", 479, TFE® & Bislda, 2
Fb obr Y] ERyE sl Bl RS
MRS 3L sl e, olAL HASt Wk
(1965)7F aSoi el A BigyEEs dpEES

i8¢ (Unit: g/16g of N) Table 7. Comparison of free amino acid com-
Amino acid Age (CZ:rmmon positi?n in dorsal muscle of the
1 3 p Israeli strain of common carp in
Essential amino acid between 1 year and 3 years of age
Tleu 4.77 4.87 4.78 (Unit: mg/100g of muscle)
Leu 8.82 9.01 9.17 . Age
Lys 11.24 1109 10.90 PreE amino . .~ —, Commoncarp
ar;r}r;am amino acid Lys 40.14 32.72 21.44
e 4.93 4.72 4.82 Y :
Tyr 344 3.83 414 His 188. 99 167.99 117.75
o Arg 24.77 15.10 15.37
sulfur-containing amino acid Tau 135.68 134.68 79.53
1/2 Cys 0.68 1.33 1.30 Asp 0.71 2.68 0.36
Met 3.41 8.33 3.47 Thr 15.43 16.70 15.21
Thr 518 5.2 527 Ser 5.38 5.01 6.50
Trp 0.88 0.70 1.23 Glu 22.24 10.01 11.00
Vel 540 531 527 Pro 17.18 15.34 6.66
Non-essential amino acid Gly 27.87 28.67 23.96
Arg 7.35 7.38 7.37 Ala 16.54 15.21 18.76
Gly 4.41 4.41 4.25 Cys — - -
Asp 11.93 11.93 12.01 Val 6.24 7.97 5.32
Ser 4.54 4.57 4.60 Met 2.89 2.88 2.17
His 2.91 2.88 2.86 Ileu 3.71 5.13 2.64
Ala 6.55 6.63 6.49 Leu 7.20 8.69 4.89
Glu 18.58 18.535 18.62 Tyr 1.71 1.96 2.80
Pro 3.53 3.63 3.57 Phe 4.21 5.93 3.11
Total 108. 55 109.37 110.12 Total 520. 69 476.67 337.47
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