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Physico-chemical Study on Fish Muscle Proteins (II)

On the post-mortem change in the charge distribution of fish
muscle proteins.
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Table 1. The pH values of the meat solution extracted by buffer solution

T __ Time after death (hrs.)
Lt 7 21 35
pH of buff. sol. Trh—
—
1.0 1.30
1.6 1.91 212 1.85
3.0 3.32
5.6 5.60
7.0 6.58
9.0 8.35
water 16.30 6.16 6.33
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Fig. 1

Relation between pH of extracting

solution and Bd. Eq. for total nitrogen (g.)

Table 2.

a. Meat without Antiseptic
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Bind. eq./g. of total, soluble, and precipitated nitrogen for carp meat

pH [’ 1.6 'Extracted by water
| .
Time (hrs)| 3 ] 14 ’ 31 ’ 74 3 14 ’ 31 j 74
Total N. 24.9 25.0 24.9 25.6 24.9 25.0 24.9 25.6
Sol. N. 21.6 18.9 17.8 24.7 8.3 8.0 3.7 23.0
- Ppt. N. 4.1 7.1 3.5 —_ 3.7 6.6 2.8 60
Vol. N. — 8.9 18.6 59.2 _— _— e _
Titer 3.28 2.76 2.45 3.05 —0.14 —0.05 —0.14 —0.88
Eq./T. N 133x1075]112x10-5/100x 105|121 X 10=58|— 6Xx 1075 —2X10-5|— 6% 10—5—35x10—5
Eq./sol. N 154 % 1075|148 x 1073 | 140x 1078 | 125X 10=3 ||—17x 10—5 —6 x 10—5[—38 X 10—5—39 x 10—5
Eq./ppt. N 1813><10—5 395 10=5 711 x10—5 — —38% 1075 —8x 10=5|—51x1075-149x 10-5
pH 9.0 12

Time (hrs.) 3 14 31 T4 3 14 31 74
Total N. . 24.9 . 25.0 25.6 24.9 25.0 24.9 25.6
Sol. N. 11.40 10.58 20.85 225 — 21.4 22.6
Ppt. N. —_ e - — e —_— —_—
Vol. N. _ —_ —_— — —— —_— _—
Titer —0.32 —0.64 —1.21 —1.88 —2.13 —3.65 —3.74
Eq./T. N :«13><10“5—26><10—5 -—48><10"5‘—77><10—5|—87X10—5—149><10“5|—148><10—5
Eq./sol. N ||—28x10-5—61x 10-5 —60x10-5|—85x 105 ~—— —173x 10—5-169 X 10—5
Eq./ppt. N —_ —_ _— - —_ —_ —_—
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b. Meat treated with antiseptic

. H/KBIZERISE No. 1. 54

pH 1.6
Time (hrs.) 3 8 21 35 79
Total N. 24.9 23.4 23.4 23.6 24.3
Sol. N. 21.6 16.4 12.4 J— 11.9
Ppt. N. 4.1 3.9 2.3 —_ 3.9
Vol. N. — 11.7 8.9 6.4 9.1
_ Titer 3.28 2.50 * 191 1.32 3.91
. Eq./T. N 133%10=5 | 109x10-5 83 % 10-5 57 % 10—4 39 % 105
Eq./sol. N | 1541075 154 % 105 157 x 105 — 80 10—5
_Eq./ppt. N \ T 813x 105 653 10~5 829 10~5 —_— 270 % 10—6
pH 12
Time (hrs.) l 8 21 35 79
Total N. i 23.4 23.4 23.6 24.3
Sol. N. ‘ 13.8 10.9 e S
Ppt. N. 2.99 1.57 — S
Vol. N. | ——— —_— _— —
Titer ‘ —1.87 —2.11 —2.02 —1.96
Eq./T. N — 81x10-5 — 92x10-5 —87 % 10-5 —82x10—>
Eq./sol. N — 138 10-5 —192%10-5 _ —
Ep/ppt. N | —635x1070 —1365%10-5 —_ _—
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Fig. 2. Change in extracted
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Fig. 3. Change in binding equivalent for total

nitrogen, soluble total nitrogen and precipitated
nitrogen.
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Fig. 4 The change in Bd. Eq. for total nitrogen (g.) after death of fish.
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Synopsis

In the previous report?, the post-mortem change in the extractable tatal nitrogen
of fish muscle has been atributed to the structural change of precipitable proteins. If
the result is acceptable, the change of charge distribution on the surface of precipitable
proteins might be expected. Thus, the binding equivalents of precipitable proteins to
positive and negative colloidal substance per lg. of proteins were measured using the
colloid titration method®.

The results are shown in table 2, a, b, fig. 2, fig. 3 and fig. 4. The binding equival-
ents of the extractable proteins decreased with time and attained a minimum value and
were analogous to the change of the extractability of fish muscle. When bacteria were
prevented from growing by addition of toluol-chloroform mixture, the decrease of charge
was followed continuously and no minimum was obtained. Thus the charge decreased
with time and attained constant value in presence of antiseptic.





