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Abstract

In order to study the effects of enzyme modification on the physico-chemical and functional proper-
ties of myofibrillar protein prepared from the frozen sardine, Sardinops melanosticta, the protein was
hydrolyzed with pepsin under the enzyme-substrate ratio 1:100 at 37C and pH 1.65 for 1, 4, 8, 12,
and 24 hr, respectively. The properties of pepsin-modified sardine myofibrillar protein were deter-
mined. The extents of proteolysis with pepsin as a fuction of time was showed a typical enzyme
hydorlysis curve with an initial region of 4 hour period followed by plateau region. The SDS-acrylamide
slab gel electrophoresis patterns of pepsin-modified proteins showed mainly disappearances of minor
protein bands, but no changes of main protein bands. The gel filtration patterns through Sephadex
G-75 of sardine myofibrillar protein showed two big peaks and three small peaks. All the small peaks
were disappearanced by proteolysis with pepsin in one hour, and during the period of proteolysis
the fast big peak became gradually smaller and the late big peak eluted more slowly. By proteolysis,
the emulsifying activity and emulsifying capacity of sardine myofibrillar protein were all decreased.
The effects of pepsin-modification on emulsifying capacity were greater than those on emulsifying
activity of protein. The aeration :capacity of the protein was increased about 1.9 folds and the foam
stability decreased to 0.6 folds of control by pepsin-modification. The pepsin-modified sardine myofibril-
lar proteins showed about 0.6 folds of heat coagulation and 14 folds of viscosity of control. The
pH dependence of solubilities of sardine myofibrillar protein showed two isoelectric areas of pH 5
and 9. The pepsin-modified protein showed more clear pH dependences at the early stage but not

at the late stage of proteolysis.
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Fig. 1. Hydrolysis of sardine myofibrillar protein with
pepsin at 37°C
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Fig. 2. SDS-polyacrylamide gel electrophoresis pattern
of pepsin-modified sardine myofibrillar protein. Std. re-
presents standard proteins, and Py, P,, P, Py, Py;, and
Py represent 0, 1, 4, 8, 12, and 24 hr hydrolyzed pro-
tein, respectively
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Table 1. Functional properties of pepsin-modified sardine myofibrillar protein

. . Period of hydrolysis (hr)
Functionalities .S .

0 1 4 8 12 24

Emulsifying Activity(%) 52.0(100.0) 48.8(93.8) 49.1(94.4) 48.9(94.0) 48.8(93.8) 48.6(93.5)
Emulsifying capacity (m/) 8.5(100.0) 7.8(91.8) 7.1(83.5) 6.4(75.3) 5.8(68.2) 5.0(58.8)
Aeration capacity (m/) 363(100.0) 488(134.4) 525(144.6) 550(151.5) 650(179.1) 675(186.0)
Foam stability (ml) 3.5(100.0) 2.5(714) 2.0(57.1) 20(57.1) 2.3(65.7) 2.9(82.9)
Heat coagulation (%) 68.5(100.0) 44.5(65.0) 47.2(68.9) 39.3(574) 38.2(55.8) 44.0(64.2)
Viscosity (cP) 5.0(100.0) 5.0(100.0) 5.2(104.0) 54(108.0) 6.0(120.0) 6.8(136.0)
Water absorption (mf) 0.63(100.0) 0.20(31.7) 0.15(23.8) 0.14(22.2) 0.14(22.2) 0.14(22.2)
Solubility (ODsg) 0.185(100.0) 0.270(145.9)  0.278(150.3) 0.295(159.5) 0.301(162.7) 0.298(161.1)

*Numbers in parenthesis represent relativity.
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