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Abstract

In order to develop-a new type of food source for the effective utilization of fish protein,
plastein reaction was applied to improve the functional properties of sardine protein.

Conditions necessary for optimal plastein productivity from sardine protein using pepsin,
a—chymotrypsin, protease(from Aspergillus saitoi) and papain were established.

Sardine protein concentrate was hydrolyzed with pepsin yielding an approximate degree
of hydrolysis of 78.4%. Enzyme induced plastein was optimized at:pH 4 for pepsin, pH
7 for a—chymotrypsin, pH 5 for protease and pH 6 for papain: Substrate concentrate
40% for pepsin and a—chymotrypsin, 50% for protease and papain : the time of incubation,
24hr : enzyme/substrate ratio, 1:100(w/v) incubation temperature, 50C.
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Fig. 1. Standard curve of absorbance vs plastein
concentration for turbidometic plastein assay.
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Table 2. Effect of time of incubation on the average péptide size chain length during pepsin hydrolysis of
sardine protein concentrate.

Incubation soluble a—amino Est. peptide
time nitrogen notrogen Free amino N %100
LIEE amino 8 . b
(hr) (& / m) (& / ml) Soluble N chain lengt
1 552 36.6 6.5 151
2 683 56.7 83 120
4 772 76.8 : 99 101
8 790 88.8 112 89
12 812 109.2 134 74
24 959 179.8 187 53
48 1094 2564 234 43

—Amino N
Total soluble N Average peptlde chain length

*Estimated from the equation :
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Fig. 2. Effect of pH on plastein production from
peptic hydrolysate of sardine protein concentrate
using pepsin(®) a-—chymotrypsin( X ), protease(A)
and papain(M). Enzyme / Substrate=1 : 100 : substra-
te=40% - temperature=37°C. Incubation time=6hr,
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Fig. 3. Effect of substrate concentration on plastein
production from peptic hydrolysate of sardine
protein concentrate.

Enzyme / Substrate=1 : 100, pH 4 for pepsin(®) pH
7 for a—chymotrypsin( X ), pH 5 for protease(4) and
pH 6 for papain(l®) temperature=37¢C, Incubation
time==6hr.
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protein concentrate.

Enzyme / Substrate=1 : 100 : pH 4 for pepsin(®), pH
7 for a—chymotrypsin(X ), pH 5 for protease(4) and
pH 6 for papain(l), Substrate concentration=40%
for pepsin and a—chymotrypsin. 50% for protease and
papain,

ol g% o) A ke A
Frhlaou 4% ol F
= AA3 Frtelgen, 2447 ©)
gAY 38 gade B
Bl o9k 2e A plastein HFA ] &
T g% ZpsEsd 710 Aoz Azdd.
Yamashita 52 2 Fujimaki $%-& plasteino] ¢
A3 s AsAE FoAF Alglel 24A3
He ojof gty B1F u Aok wEkA 7
FoHE 24A7 FeAEE FRzHAeR AT

fasTol 9%

pH, 713%% 2 #gA7E ¢ A e
R 7 FAFETE 2Elste 37THA

HRzA

24N 7t E9F u-e A AL wo] plastein AT

& airrze 43S Fig 59 e 435
A WEJL EA%

= 1%7tA & plastein A4 ol
o] arszdAe A9 4%
%k% vehleh. wekA plstein dAEEE 7t
g o}&E3}e Roz B 4 9t} Fujimaki

®o plastein A AAN WA FA9} 7|
@.01 H]7} 1: 10001 $on Ao vb Aok

1.0}
g 0-8f 07!7/4!—-“
2 i~
o 06
S 04r ><
=]
-
[=]
2 021
<
1 1 1 1 |
0

025 05 075 1.0 125
Enzyme Concentration,

Fig. 5. Effect of enzyme concentration on plastein
production from peptic hydrolysate of sardine
protein concentrate.

Enzyme / Substrate=1— : 100 : pH 4 for pepsin( o),
pH 7 for a—chymotrypsin(x), pH 5 for protease( )
and pH 6 for papain(ill), Substrate concentration=40%
for pepsin and a—chymotrypsin, 50% for protease and
papain. temperature=37°C, and Incubation time=24hr.
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Fig. 6. Effect of incubation temperature on plastein
production from peptic hydrolysate of sardine
protein concentrate.

Enzyme / Substrate=1: 100 ; pH 4 for pepsin(e®), pH
7 for a—chymotrypsin( X ), pH 5 for protease(4A) and
pH 6 for papain(ll), Substrate concentration=40%
for pepsin and «—chymotrypsin, 50% for protease and
papain and Incubation time=24hr,
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Fig. 7. Effect of the approximate degree of hyd-
rolysis on plastein production from peptic hyd-
rolysate of sardine protein concentrate.

Enzyme / Substrate=1 : 100(w / w) ; pH 4 for pepsin
(@), pH 7 for @—chymotrypsin( X ), pH 5 for protease
(A) and pH 6 for papain(ll), temperature=50T,
Incubation time=24hrs,
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