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Insolubilization of Sarcoplasmic Proteins
of Red-Muscle Fishes by pH-Shifting (2)

By
Shoji TAGAWA

Insolubilization of sarcoplasmic protein caused by shifting the pH of extract was investi-
gated with 0.5% sodium hydrogen carbonate extract of sardine and mackerel muscles. This
shifting of pH was carried out by mixing two portions of the extract, one of which was previ-
ously acidified with sulfuric acid and the other portion alkalified with sodium hydroxide. The
insolubilization greatly depended on the pH of the extract before and after the mixing. The
percent insolubilization was higher when a extract of pH 2 was mixed with that of pH 12 than
when a extract of pH 3 or 4 was mixed with that of pH 11 or 10, respectively. Insolubilization
was remarkable as acidified and alkalified extracts were mixed so that the resultant mixture
may give a pH value ranging from 5 to 8. The percent insolubilization hardly depended on
protein-nitrogen concentration of the extract when the pH of resultant mixture was 6 to 7, how-
ever, it decreased with decrease in protein-nitrogen concentration when the pH after mixing
was below 5. This procedure reduces the amount of acid and base required in the earlier
method of pH-shifting.
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Fig. 1. Effect of pH before mixing on in-

solubilization of sarcoplasmic protein
in extract. An 0.5%-NaHCO; ex-
tract (protein-nitrogen concentra-.
tion:490mg dm=3) from sardine was
divided into 8 portions. Four por-
tions of them were acidified to pH 2,
3, 4 and 5, and the remaining alkali-
fied to pH 9, 10,11 and 12. Each
plot shows the percent insolubiliza-
tion obtained after mixing of the
extracts of pH 2 and pH 12(@), of
pH 3 and pH 11(A}, of pH 4 and pH
102}, of pH 5 and pH 9(4).
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Fig. 2. Effect of pH after mixing on insol-
ubilization of sarcoplasmic protein in
extract. Both 0.5%-NaHCOj; ex-
tracts from sardine (upper, protein-
nitrogen concentration : 530 mg dm-3
and mackerel (lower, protein-nitrogen
concentration : 1210 mg dm~3) were
divided into two portions, After one
portion was acidified to pH 2 and the
other alkalified to pH 12, these two
were mixed in different proportions
s0 that the resultant mixture may
give a pH on the abscissa.
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Fig. 3.  Effect of protein-nitorgen concentra-
tion on insolubilization of sarco-
plasmic protein in 0.5%-NaHCO5
extracts from sardine (upper) and
mackerel (lower). After each ex-
tract was divided into two portions,
one was adjusted to pH 2 and the
other to pH 12. These two portions
were mixed so that the pH of result-
ant mixture became 4(@), 5(0), 6(4)
and 7(5).
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Effect of kind of acid used for pH-
adjustment on insolubilization of
sarcoplasmic  protein  in  0.5%-
NaHCOj3 extracts from sardine
(upper, protein-nitrogen concentra-
tion : 550 mg dm~3), and mackerel
(lower, protein-nitrogen concentra-
tion:890 mg dm™3), A part of each
extract was acidified to pH 2 with
either HCl (O or H,S0,4(@), and the
other part alkalified to pH 12 with
NaOH. Each acidified extract was
mixed with the alkalified one so that
the resultant mixture may give a pH
on the abscissa.
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