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Change in Protein Composition of Filefish Muscle during Post-Mortem Lapse
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Department of Food Science and Technology, National Fisheries University of
Busan, Busan, 601-01 Korea

Protein compositions of filefish (Navodon modesius) skeletal muscle and their changes in post-
mortem with reference to freshness kept at 0°C were investigated.

The muscle protein was approximately composed of 31% sarcoplasmic, 55% myofibrillar, 1%
residual intracellular, and 4% stroma protein.

The sarcoplasmic and myofibrillar protein decreased while the residual intracellular protein
increased with the decline of freshness during post-mortem lapse.

In the analysis of electrophoretograms and its densitograms, the myofibrillar protein resem-
bled to other fishes in protein composition: 70% actin and myosin, 20% regulatory proteins, and
102 unknown proteins. And most of the residual intracellular protein was estimated as myofibril-
lar protein. Troponin T, troponin C and myosin light chain 2 of the myofibrillar protzin con-
stituents were decreased during storage.

Amino acid composition of the protein from the at-death muscle was similar to those of other
fishes except that tryptophan and sulfur-containing amino acids were scant. Proline and cysteine
were remarkably decreased whereas leucine, isoleucine and phenylalanine were slightly increased
in the protein from the muscle lapsed of 18 days.

In free amino acid composition, alanine, glycine, lysine, and especiclly taurine were rich in
the at-death muscle. The muscle lapsed of 18 days showed an increase of taurine, histidine,
valine and methionine, and a decrease of lysine, arginine, aspartic acid, threonine, leucine, and

isoleucine.
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Minced muscle

Homogenize for 3 min with 1.5 vol. of

0.1M NaHCO;,

Extract with 8 vol. of 0.58M NaCl.
0.01M NaHCO; by gently stirring
for 4 hr.

Centrifuge at 5,000 x g for 20 min
| I

J Repeat twice

Supernatant Precipitate
Dilute with 16 vol. of cold Extract overnight with
water 0. 1N NaOH by stirr- \ .
Centrifuge at 5,000 x g ing Repeat twice
for 20 min Centrifuge at 5,000 x g J
. , for 10 min
Supernatant Precipitate f —
{Non-protein nitrogenous (Sarcoplasmic Supernatant Residue
compounds) protein) (Residual intracellular prototein) (Stroma)

Fig.1. Fractionation procedure for estimating protein composition of filefish muscle.
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Minced muscle
Homogenize for 2 min with 3 vol. of ethyl alcohol \ )
. . Repeat twice
i Centrifuge at 4,000 x g for 10 min Ji
Precipitate
Homogenize for 2 min with 3 vol. of 75% ethyl alcohol IRepeat twice
Centrifuge at 4,000 x g for 10 min S
Precipitate
Homogenize for 3 hr with 5 vol. of ethyl ether

1Repeat twice
Centrifuge at 4,000 x g for 10 min J

Precipitate
Extract with 5 vol. of acetone

Precipitate

Centrifuge at 4,000 x g for 10 min

\lRepeat twice

[ Dry in vacuum desiccator containing P,Os desiccant

Protein sample for amino acid cmposition

Fig. 2. Preparation procedure of protein sample for analyzing amino acid composition of

muscle protein in filefish.
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Fig. 3. Changes in K-value, TVB-N and pH
of filefish muscle during post-mortem
lapse at 0°C.
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Table 1. General composition of filefish muscle by change of freshness during ‘post—mortem

lapse at 0°C

(unit: %)

Days of post-mortem lapse Moisture Crude protein Crude fat Ash
78. 49 19.97 0.11 1. 43

78. 16 20. 11 0. 14 1.59

16 78. 81 19. 68 0.13 1. 38

18 . 78.79 19.76 0.14 1.31

FHEES ZREEY #EREEE 2 Table 29
Rt F3 &S 2AHAY /e HGRHEEBEHE
30.9%, BEBMERAE 55.1%, MEABERR
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Chage in protein composition of file fish muscle by freshness during post-mortem

lapse at 0°C (unit: %)
Days of Protein composition
post-moriem lapse Sarcoplasmic Myofibrillar Residual intracellular Stroma
0 30.9 (0.34) 55.1 9.8 4.3
2 25.2 (0. 35) 58.6 12.3 3.9
16 24.5 (0. 40) 48.0 23.2 4.3
18 24.1 (0.42) 47.5 23.6 4.8

Number in parenthes is are grams of non-protein N to 100g of wet musele.
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Fig. 4. Changes in myofibrillar protein content
of filefish muscle protein and in free
SH-radical of the myofibrillar protein by
change of freshness during post-mortem
lapse at 0°C.
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Fig. 5. Electrophoretograms and densitcgrams
of NaDodSO,-solubilized myofibrils from
at-death and post-mortem filefish mus-
cle lapsed at 0°C. The number illustrat-
ed under the gels is the lapsed day of post-
mortem muscle. Solid line, at-death
muscle; dashed and dotted line, muscle
lapsed for 2 days at 0°C; dotted line,
muscle lapsed for 18 days at 0°C. MHC,
myosin heavy chain; TM, tropomyosin;
TN-T, troponin T; LCy, myosin light
chain 1; TN-C, troponin C; LC,, myo-
sin light chain 2 ;LG myosin light
chain 3.
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Fig. 6. Electrophoretograms and densitograms
of NaDodSOy~solubilizedresidual intrace-
Hular proteins from at-death and post-
mortem file fish muscle lapsed at 0°C. The
number illustrated under the gels is the
lapsed day of the post-mortem muscle.
Solid line, at-death muscle; dotted line,
muscle lapsed for 18 days at 0°C.
Abbreviations are same as in Fig. 5.
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Table 3. Amino acid composition of muscle

proteins of filefish by the post-

mortem lapse at 0°C
(g/16g of N)

Days of post-mortem lapse

Amino acid

0 2 18
Essential amino acid
Ileu 4.78 5.41 5.31
Leu 8. 86 9.90 9. 89
Lys 11.30 12. 68 11.17
Total aromatic amino acid
Phe 3.92 4.35 4.40
Tyr 3.46 3.74 3.61
Total sulfur-containing amino acid
1/2 Cys 0.72 0.88 0.30
Met 3.12 3. 37 3.34
Thr 4.84 5.07 4.91
Trp 0.80 0. 86 0.97
Val 4.95 5.60 5.25
Non essential amino acid
Arg 7.28 7.97 7.06
Gly 4.46 4.63 4.23
Asp 10. 04 10. 47 10. 22
Ser 4.72 4.87 4.68
His 2.44 2.68 2.47
Ala 6.48 6.73 6. 30
Glu 14.03 14. 29 14. 53
Pro 9.04 8.81 6. 42
NH, 0. 87 0. 89 0.84
Total nitrogen in the
muscle proteins: 15.27 15. 41 15. 02
Recovered nitrogen{%):
98.1 103.9 98.5

— 90 —



S X e FEERE e BEEMERS Bt

= MERLd HE ole| xR KLY FXRs F
F & A deh

HA SQEEY FAEd dstd Bl KEAY o
2ol BE —REE MK vlsstdont, 23
FRAA = 480 FRY AL2e 2lE43% A
2Hd& E5 vk 2832 zEYRL HE AR
wated U4 gotrh. g% bor Hob Wi R =R
o= 2T 25k &¥olr] i ate] ol Y
£ & F A

TEmSigd et F=2A BMEE B ol =R
22y z2EU AzEHo] = e
gt s Zolale] bzt MmEt #EEES By

Tk MERL BRE 2 ol xR MRS
»w Table 48 2w},

ol BE HEME Holdd Mg ovlxge
gl 3 pel zE e dFedelied, ®Aet o
W= olazlzE BE EF gAth. THAISHA
Table 4. Change in free amino acid content of
filefish muscle extracts by freshness

during post-mortem lapse at 0°C
(mg/100g of muscle)

[+3

32

Days of post-mortem lapse

Free amino acid

0 2 18

Lys 13.02 14.37 8.15
His 0.99 0.64 1.19
Arg 2.98 5.79 —
Tau 381.86 449. 59 467. 64
Asp 2.27 0.87 Q.54
Thr 2.18 2.56 1.36 =
Ser 2.37 2.60 0.58
Glu 2.04 3.19 2.35
Pro - - —
Gly 15.01 15. 47 12.35
Ala 20.74 25.78 17.17
Cys — — —
Val 1.51 1.78 2.35
Met 3.98 4.15 6.01
Ile 0.52 0.87 -+
Leu 2.23 3.38 0.99
Tyr + + +
Phe + + +
Total 455. 66 535.59 525. 98

+: Trace amounts were detected.
—: Not detected.
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