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Contribution of Sarcoplasmic Proteins to Gel Formation
of Fish Meat

Katsuji Morioka*?®.* and Yutaka Shimizu*®

To investigate the effect of sarcoplasmic proteins (Sp-P) on the gel-formatinn of fish mect,
the jelly strength of washed meat gel was compared with that of non-washed gel on the bases

of both myofibril content and water content.

For the same water content, the strength of washed meat gel was 5 times higher than
that of non-washed, while for the same myofibril content, the latter was 1.5 times higher
than the former. This result indicated that Sp-P does not interfere with gel-formation of
myofibrillar proteins, but positively contributes to it. This conclusion was confirmed from
the fact that native Sp-P showed a stronger enhancing effect on the jelly strength of myofibril

gel than did heat-denatured Sp-P.
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Dorsal muscle

b— passed through 5 mm meshes of mincer

Minced meat

|— washed with 10vol. of phosphate
buffer{pH 7.0, 1=0.05) for 15min
— centrifuged at 12,000xg

Precipitate

|— washed with 10vol. of phosphate
buf fer(pH7.0, 1=0.05) for 15min
— centrifuged at 12,000xg

Vashed meat
Fig. 1.
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— homogenized with 10vol. of phosphate
buffer(ph7. 0, I=0.06) for Smin

— filtered through stainless steel net
— centrifuge at 12,000xg

Precipitate

— homogenized with 10vol. of phosphate
buffer(pli7.0, 1=0.(06) for Smin
— centrifuged at 12,000xg

Wofibrils

Preparation procedures of minced meat, washed meat, and myofibrils,
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Fig. 2. Relationship of jelly strength to dry matter content {A) and myofibril content (B) in
non-washed meat gel (), washed meat gel (O), and myofibril gel (@) prepared from

Pacific mackerel.

Minced meat, washed meat and myofibrils were prepared by the procedures shown
in Fig. 1. After adding necessary amounts of 1 N NaOH and cold water to bring their
pH and water content up to the prescribed values, they were ground with 2.5% NaCl in

a mortar and pestle for 10 min at 5°C.

The meat sol obtained was then stuffed in a glass ring (diameter: 1.3 cm; height: 1.5
cm}, wrapped with a polyvinylidene chloride film, and then heated in a water bath at 80°C
for 10 min. Immediately after heating, the gels were cooled in ice water and then brought

to room temperature for testing.

Table 1. Changes in proximate composition and gel-forming ability of Pacific mackerel meat

by alkaline saline leaching

1 *

Tmesof  Mogwe  Lpa Ol Gpewe Py
’ ‘ (%) (8) {cm) (g-cm)

0 72.1 10.7 9.1 166 0.48 79.9

86.4 5.2 4.4 19 0.38 7.0

1 83.3 5.0 9.1 60 0.45 26.9

2 85.3 4.0 9.1 42 0.44 18.6

3 86.4 3.9 9.0 38 0.43 16.1

*  Myofibrillar proteins(%;)=Total proteins(%;)—Sarcoplasmic proteins(4;).
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Fig 3. Effect of Pacific mackerel sarcoplasmic proteins (Sp-P) on the jelly strength of threadfin-

bream myofibril (Mf) gel.

Sp-P was extracted from the white muscle in the dorsal part of Pacific mackerel with
5 vol. of phosphate buffer (I=0.05, pH 7.0).

Myofibrils were prepared from threadfin-bream by homogenizing its dorsal muscle with
5 volumes of buffer (0.09 M KCI, 5mm EDTA, 0.039 M borate buffer, pH 7.0), washing with
the same buffer solution four times, dehydrating to 85% water content, and adding 10%
sucrose.

O and A represent control (Mf) gels and Sp-P added gel (mixing ratio of Sp-P to Mf,
1:3 in nifrogen basis), respectively. Each gel was prepared from control myofibril (76.2%
moisture, 10.0% sucrose) by adding water or Sp-P solution.

(A) Jelly strength {g-cm) versus dry matter content (%)

(B) Jelly strength (g-cm) versus Mf content (%)

Dry matter content and Mf content in the figure were the values estimated before
adding 2.5% NaCl.

Table 2. Effect of native and heat-coagulated sarcoplasmic proteins on gel-formation of thread-

fin-bream myofibrils

- Puncture Puncture Jelly strength Sensory
Additives force (g) dent {cm) (g-cm) score
Control*! 55.2 0.44 24.3 4-A
+Sp-P*? 67.2 0.56 37.6 6-A
+DSp-P*3 39.6 0.43 17.0 4-A

Sp-P was prepared from Pacific mackerel by homogenizing its dorsal muscle with 5 volumes of phosphate buffer (I1=0.05, pH

7.0) and concentrating the extract obtained to 85% water content.

Myofibrils were prepared from threadfin-bream by homogeniz-

ing its dorsal muscle with 5 volumes of buffer (0.09 M KCIl, 5 mm EDTA, 0.039 M borate buffer, pH 0.7), washing with the same
buffer solution four times, debydrating to 88% water content, and adding 5% sucrose.

*1

*2  Native sarcoplasmic protcins added gel (Mf: Sp-P-3:1).

Water was added to myofibril (849 moisture, 5% sucrose) instead of Sp-P.

*3  Heat-coagulated sarcoplasmic proteins added gel (Mf: Sp-P-3: 1),
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