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Physico-chemical Study on Fish Muscle Proteins (I)

On the post-mortem change of precipitatable protein amounts

of fish muscle.

Shigeo OTAKE and Jyoji YAMAMOTO
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Table 1. Relations between the volume of precipitant and the amount of
precipitated nitrogen (mg./10cc.)
a. Lzmana’a thryemstemz (Prec1p1tant 102% trichloracetic acid, sample 10cc.)

\
T Volume of
... _brecipitant, cc. 0.5¢.c. 1.0c.c. 3.0c.c. 5.0¢.c 10.0c.c. | 20.0c.c.
N in of sample
(mg./10cc.) T B .
6.33 0.81 487 | 490 4.99 515 | 515
1.08 1.09 \1u

1.30 0.34 0.88 ] 1.08

b. Cuttle fish meat

\\,‘ Por 10c.c. of sample
: 1.0c.c. 5.0c.c. 10.0c.c. 25¢.c. 50c.c. 100c.c.
Precipitants )

Tannic acid (1%) 1.53 1.40 1.75 1.66 1.88
Picric acid (1% 0.75 0.92 1.25 1.24 1.93 1.25
Trichloracetic acid (10%) 0.60 052 | 128 1.15 1.67 1.12 9
Cu-hydroxide 1.01 1.33 l
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Table 2. The change in the ratio between extracted total nitorogen and precipitated
nitrogen in “Zeus japonicus”

Time (hrs.) 4 ( 10 ( 20 25 L 45
Soluble total N mg./100g. meat 1234 l 1050 1040 960 974
|

P.p.t.N by mg./100g. meat | 984 874 737 840 742
picric acid P.p.t.N/sol. Ny 79.60 83.31 70.52 87.51 i 74.78
P.p.t.N by mg./100g. meat 802 770 650 686 630
tunnic acid P.p.t.N/sol. N% 64.97 73.39 62.43 71.50 64.87
P.p.t.N by mg./100g. meat 608 T 624 536 626 578
trichloracetic acid P.p.t.N/sol. N% 49.22 59.35 51.43 65.26 59.36
P.p.t.N by g./100g. meat 862 822 674 758

Cu-hydoroxide t.N/sol. N% 69.75 78.34 64.81 78.94
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Fig. 1. Change of the ratio between extracted
total nitrogen and precipitated nitorogen (%) in

“Zeus japonicus”.
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Fig. 2. Change of the ratio between
extracted total nitrogen and precipitated
nitrogen “Mustelus manago”.
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~~~~~~ @ - change in total mtrogen ......@------ Change of total nitrogen
------ x----+« P.p.t. nitrogen by picric acid B ST 2 P.p.t. N. by picric acid
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Table 3. Change in amount of extracted nitrogen, precipitated nitrogen and ratio
between P.p.t.N and extd.N of “Mustelus manazo”.
T Time (hrs.)
\\\‘\\ 0 5 10 20 25 45
Precipitants Tee—
Extracted total N mg./100g. meat 2438 1950 1886 1970 1782 1530
P.p.t. N by { mg./100g. meat 1394 980 946 857 766 1010
picric acid P.p.t.N/sol. Nx100| 54.95 50.25 50.12 43.33 42.92 66.07
Pp.t N by { g./100g. meat 1186 848 750 732 678
tannic acid P.p.t.N/sol. Nx100| 46.75 43,46 39.80 37.19 37.99
Pp.t N by { g./100g. meat 926 818 728 716 658 816
trichloracetic acxd ptN/sol Nx100| 36.52 41.94 38.57 36.29 36.93 53.31
P.p.t. N by { g./100g. meat 1282 900 812 774 708
Cu-hydroxide p.t.N/sol. Nx100| 50.50 46.15 43.10 40.34 39.71
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Table 4. Change in chemical propert1es of carp meat after death.
Time Total N. Moist. Crude fat Volatile N. *Extractlpg ggrgited
(hrs.) mwg./g. % % mg./100g. solution solution
A 2.15
3 30.17 78.90 0.84 13.4 B 1.72
C 11.4%
A 2.20
9.5 31.29 77.91 0.58 12.2 B 1.62
) C 11.58
A 2.13
15.5 32.13 — —_ — B 1.56
C 11.33
,‘ A 2.11
27 32.27 77.99 0.60 125 B 1.56
C 10.97
A 2.19
40 34.30 77.25 0.25 — B 1.59
C 11.38
Time total N. P.p.tN. mg./g. | Extd. N/total N.| P.p.t. N/total N. | P.p.t. N/Extd. N
(hrs.) Extd. mg./g. .p.tN. .Je. . .p.t. .| P.p.t. .N.
24.8 18.8 82.2 62.3 75.8
3 25.4 215 84.2 71.3 84,6
27.2 23.0 } 90.1 76.2 84.6
24.8 18.1 79.3 57.8 73.0
9.5 258 18.8 82.4 60.1 79.2
28.3 — 90.4 — —
23.8 17.8 74.1 554 74.8
15.5 244 19.6 75.9 61.0 80.3
27.4 18.6 85.3 57.9 69.9
22.8 19.4 70.6 60.1 85.1
27 23.1 19.8 71.6 61.3 85.7
22.8 19.8 70.6 61.4 86.8
21.7 17.2 63.3 50.1 79.3
40 21.9 — 63.8 — —
28.2 — 84.0 — —

* A; extracted by a buffer solution of pH 1.8, B; 0.05 N HCI, C; 00.5 N; NaoH
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Fig. 3. The change in the ratios of extracted
nitrogen/total nitrogen, precipitated nitrogen/
total nitrogen and precipitated nitrogen/extra-
cted nitogen.
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Synopsis

The post-mortem change of extractable total nitrogen, precipitable nitrogen and the
ratio between the precipitated nitrogen and the total extracted nitrogen have been
determined and discussed in relation to the structural change of muscle proteins.

Results obtained are as follows; In the course of post-mortem change, both the
amounts of extractable nitrogen and precipitable nitrogen, and their ratio passed through
minima in 15-40 hrs. at 20°C, respectively. As degradation of protein did not take
place within the experimental conditions, it has been concluded that the change of
extractability of fish muscle proteins seems to have some relation to the structural

change,





