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Insolubilization of Sarcoplasmic Proteins of Red-Muscle Fishes
by pH-Shifting (1)

By
Shoji TAGAWA

Insolubilization of sarcoplasmic protein caused by shifting the pH of the
extract from red-muscle fish was examined by using the 0.5 % NaHCO,
extract(about pH 7) of sardine muscle. This pH-shifting consists of primary
acidification of the extract to pH below 4 or alkalization to pH over 10 and
successive neutralization to the pH 6.5 to 8 range. This pH-shifting caused a
much greater insolubilization than a precipitation method in which the pH was
adjusted to the isoelectric point. Insolubilization increased with a decrease in
pH in the acidification or an incrase in pH in the alkalization. A greatest
insolubilization was attained by the final shifting of pH to the region of 6.5 to 8
in both cases of acidification and alkalization, regardless of the protein-nitro-
gen concentration of the extract. Insolubilization, however, decreased re-
markably when the extract of a lower protein-nitrogen concentration was
finally shifted either to pH below 6 after the acidification or pH 9 after the
alkalization. It seemed that this pH-shifting is effectively applicable not only
to the recovery of sarcoplasmic protein in the wastewater from fish-processing
plant, but also to the pre-treatment for the biological purification of the
wastewater

a0, LinU%dts, GBS RIERE17

1. # H Ve AL T TI0%E, I ETH0%I T
S, OB B LAY VES L YO Eigwnd,

W 2 b THEKERFTTB YD, IBM534 2O kD PSR & o T, R CIEIE
B A Ty e YNAALT Y OB IL16877 FIS24ERE A & T2 M IR G S FE R R BT B o,
b, HoEEHOFRIET P I bR AT CoR BN R R BRI, v oD
%1 RERDBRTHICBY 2K LER, S ¥ >y oY 2 58—11

(Exper;ments on Protem Recovery from the Fluid Discharged in the Leaching Process of

“kamaboko” Processing — II)
$#2 OREERFRIAYEHEN H016%, 19814 8 H10H 28,

Contribution from Shimonoseki University of Fisheries, No. 916, Received Aug. 10, 1981.



26

FoYe s MR REBL Th b, B TRRS
.0 [FURH LB BE TR O I SBRTSE &, WS D &
W7 4y vasuyy, =) -7l 0ORG
A OBER OWIE L T bR Tw b,
B CHMNTEEAR D & OMOENL, Ky >3
7 EOUE L BUR, & S BULA D L0 fEM LR
BT EOWRPIT bR T3,

ARHFGE I NI T RS R R T B e
D=8 E LT, pH BEIESY 2 L 2R AHBHE
FURTEORBELERE L bOTH B,

2. BB L URBRAEE
2+1 B3

PEMZBLL, FOHARE (MEWNESE) %
3 mm HORME 3EH L, coRH%E, 5
ERDO. 5% BRI bV Y ABHI0C B
FTTEEEEMEEERNE00MBIE LI, 2
DWW E BB - YTl Pl
& B (7.500% &, 5 °C, 2050 LTHiL
B i pH 7) %, AKTEHCAIRL B &
L7

2:2 REAHE

2:2:1 pHBEZE ROZOOHEIC > TpH
EREILI, By 7 hik BB AN E420.1IN
OHfEEMAT, #0pH % 2~4 O—EH (—
W pH B LR BT A, KRBT, Zh
AN 22030 1N OKEE{T b Y AR
Z27C,pH % 5~ 9 o—EH (i oH il 25
Ry wBilhd 5, PAHY YT bEE BRI IN
F 01N kB MY Y LB AINA T,
20 pH #10~120~—E@ (—kiilk pH 1l &K
BB T 2, 2RI 3N S22 0. 1N OHR %
WA T, 20 pH % 5~ 9 O—5E i (SR pH
& LAEHR) R %,

2:2:2 FigfeofE pH OBIIC L » TRE
b« B L7e o >3 2 B A (7,500 % &, 2063)
ko THEEL T, CREHE S OB 2N
TR, 232 ar Ly —NiEicd-> T
HWHRAEERL, THEEREH L,

i}

3. BRuLUICHE

3+1 BfeRizng ¥ 5 —REE pH Mok

R PHAE % VAW B L E R e L B0
7 MEOERE Fig. Lz, 7400 v 7 kO
% Fig. 2 139,

100
[

Percent insolubilization

50 b
() 3 3 'y 2
5 6 7 8 9
Final pH
Fig. 1. Insolubilization of sarcoplasmic

protein from sardine by pH-
shifting. Each plot shows the
percent insolubilization when
the extract (protein-nitrogen
conc.: 152 mgdm 3 was pri-
marily acidified to pH 2(@),
3 (0) 4 (»n) and then
shifted finally to a definite pH
on the abscissa.
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Fig. 2. Insolubilization of sarcoplasmic
protein from sardine by pH-
shifting. Each plot shows the
percent insolubilization when
the extract (protein-nitrogen
conc. 341 mg dm3) was prima-
rily alkalified to pH 10 (&),
11 (@), 12 (O), and then
shifted finally to a definite pH
on the abscissa. Percent insol-
ubilization when the extract
was either acidified to pH 2
and thereafter shifted to a
definite pH (D), or directly
acidified to a difinite pH (&),
was also indicated in the
figure.
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Fig. 3. Effect of final pH value on
insolubilization of sarcoplasmic
protein  from sardine. Each
plot shows the percent insolu-
bilization when the extract
(protein-nitrogen conc.: 764
mg dm~—3) was primarily either
acidified to pH 2 (O) or
alkalified to pH 12 (@), and
then shifted to a final pH on
the abscissa.
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Fig. 4. Effect of protein-nitrogen

concentration on insolubilization of

sarcoplasmic protein from sardine. Each plot shows the percent
insolubilization when the extract which was primarily either acidified
to pH 2(O) or alkalified to pH 12(@) was shifted finally to pH

5 (A), 5.5 (B), 6 (C), 6.5 (D),
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