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Plasteins were synthesized from a peptic filefish protein hydrolysate by papain, pepsin, a-chymo-
trypsin and protease(from Streptomyces gricexs) under the optimum conditions of previous paper®,
L-glutamic acid diethylester and L-leucine ethylester were incorporated into plastein during the
plastein reaction by papain, The structural changes of freeze-dried filefish meat, peptic hydrolysate,
FPC and plasteins were observed by Scanning Electron Microscopy(SEM). The functional properties
of plasteins also were measured.

The solubility of plasteins was higher than that of FPC and the Glu-plastein had 95% solubility in
the range of pH 3-10. The dispersibility of Glu-plastein and protease plastein was similar to that of
egg albumin, but those of the other plasteins were lower. The water holding capacity of plasteins
was lower than that of egg albumin and FPC, Lipid absorption of Leu-plastein was the highest,
holding 1.80mi/g, and that of the other plasteins was similar to that of egg albumin,

The emulsifying activity of Leu-plastein was the highest, holding 61.2%, and that of Glu-plastein
was the lowest, holding 50.7%. The emulsifying stability of plasteins was similar to that of the
emulsifying activity, The emulsifying capacity of Leu-plastein was 384 ml//g(the highest), but that of
Glu-plastein and a-chymotrypsin plastein was 248 ml/g(the lowest). The Leu-plastein showed the
highest foaming capacity, 373%. The foaming capacity of other plasteins was higher than that of
egg albumin. The foaming stability of plasteins was superior to that of egg albumin. The viscosity
of plasteins was lower than that of egg albumin.

The microstructure of a-chymotrypsin plastein by SEM was similar to that of papain plastein,
but other plasteins showed differences in their microstructure. The microstructure of Glu-plastein

and Leu-plastein had a smooth shape.
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Fig. 1. Nitrogen solubility of FPC and plastein

products in the pH range of pH 3.0-10.0.
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Table 1. Changes of solubility by heating time at 98°C

Heating time, min

Product

0 10 15 30 60
FPC 15.7 13.8 12.9 11.4 10.7
Glu-papain plastein 83.5 82.6 82,0 81.5 80.6
Papain plastein 59,1 55.8 54.0 53.2 52.6
Leu-papain plastein 38.2 37.8 37.0 37.2 36. 4
Pepsin plastein 54.5 53.6 53.2 53.3 51.0
a~Chymotrysin plastein 55.4 54.1 54.0 53.9 51.8
Protcase plastein 68.9 67.6 67.1 67.1 66. 4
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Table 2. Composition of functional propertics
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Properties

Product Dlgporsi- ot 01 D

1(175) capas:ity (mI. of

(%) oil/g)
FPC 15.8 234.4 1.82
Pepsin plastein 69. 4 121.3 1,58
a-Chymotrypsin 73.1 140.1 1,45
plastein

Protease plastein 82.9 98.5 1.04
Papain plastein 71.4 127.8 1.28
Glu-papain plastein  86.3 153.9 1.17
Leu-papain plastein 76.3 141.8 1. 88
Egg albumin 86. 4 101. 8 1.23

tein o] 11392 vha -0 wolgl v,

A o
Al 71 drgka, skl
motrypsin plasteino}glz, egg albuminz} €}
plastein - vl 5%t 3k w gl
plastein 2] X u}Fgo] I 212 leucine 8 449~
Al ALz ok Aupel &gAlAbs] el 4 FAbGel A4l
8} 2l oy siwelxie.

Schmidl %-%9.2. albumin plastein % zcin plastein
o AuE4EL 27 L5, L3olgehuy wand v
8wk

Leu-papain plastein o] 1,88ml/g &

pepsin plastein 3} a-chy-

o} 7+o] Leu-papain

et

&

FrC 4l plastein & 3141 & 4@ g 7] w}4= Table
33} 7ol
SRS

ok it Glu-papain plastein o]

Leu-papain plastein o] 61.2% & 7} -
50.7% 3 7} wbgko
a-chymotrypsin  plastein,
papain plastein ¥ protease-plastein & 51~55% ]
212 Aol st §lglx}l. Plastein A} %-o] FPC 2] 37.4
%ol wisl g g vhebdlglel

-8 ¥ ol gl o} A % Leu-papain plastein o] 384ml/g
28 M g, v
plastein, papain plastein 9-0] 9} t}. Glu-papain plas-
tein 3} «-chymotrypsin plastein o] 248mi/g o &
747 vkskonk FPC o] 518 124mi/g ol w]shrd 3
ok Aal e g gl

- 2kalA ¥ 4= Leu-papain plastein o] 59.4% 5 7}
#} 23 Glu-papain plastein o] 50.6% i v} wot
th. e} FPC 9] 36.7%o
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Table 3. Emulsifying properties of FPC and

plasteinsg
Emulsifying property
Product Activity Slﬂblhty Capacity
(%) (% (ml-oil/g)
FrC 37.4 36.7 124
Pepsin plastein 55.0 53.7 288
a-Chymotrypsin 51,2 54.8 248
plastein
Protease plastein 54.0 52,9 276
Papain plastein 52.1 53.7 266
Glu-papain plastein  50.7 50.6 248
Leu-papain plastein 61,2 59.4 384

|
|
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2 fatade] W ol F34 2AE AT 4ol
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4, =M

Egg albumin -2 wjmdulal & sled 3§+ FPCe}
plastein A 2] ¥9h4-¢ AE{ A3l Table 49
zrel. ZwbA)-& Leu-papain plastein 3}  Glu-papain
plastein o] z}»2} 373%, 360% A egg albumin 2]
130% 2} A 2.58] o]Are]glm, pepsin plastein
3} papain plastein & 314%0]4te]al 21} protease
plastein nlo] 286% 2 713 vterrl, 2zl FPC o)
AL 80%e E3Hgle}. Lin 520] 2 w3k g
o F5et A 70%e] vl X AES plas-
tein o] zZhi= T4 F43 o] .

S wutelA) A2 Leu-papain plastein 6] 584)zk0 2
w]$- &9kiz, Glu-papain plastein o] 544]7}, papain
plastein 3} protease plastein-2 524]7}, a-chymo-
trypsin plastein 3} pepsin plastein & 50270 2 u)
Z T2 % egg albumin 364 zke] wjshd $-r3}glm,
AeEa e A4E 817kl Esig el

A9 4R AbERAEL o4 Plasteind] 44 U 1 B4

b. & =

Egg albumin, FPC, 7}-Y-3] % o0 plastein 2] 3
EE 248 A3 Table 59} 7tr). Plastein &} =
% Glu-papain plastein 3} protease plastein o] ¢}2
plastein .t} v}A4 ¥t3, Leu-papain plastein o]
743 AHEs} Gokr). Plastein a) o] j 24 B¢l
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Table 5. Apparent viscosity of FPC, hydroly-

sate, plastein products and egg
albumin. (cps)
Concentration, % (W/V)
Products 1 3 s
FPC .30 2.31 2,51

1
Hydrolysate 1,18 1.83 2.18
Leu-papain plastein 1.10 1.36 1.62
Glu-papain plastein 1.20 1.85 2,80
Papain plastein 1. 56 1.58 1.67
Pepsin plastein 1,18 1.29 1.42
a~Chymotrypsin plastein 1,30 1. 80 2,18
Protease plastein 1.62 2.08 2,62
2

Egg albumin . 01 2,29 3.80

6. Plastein®| &4t

F2x FAAzE, M52 %, FPC ¢ plastein
AEL FAAAA Ao JAYG plasteinal 4
Fig. 33} 7). Fig. 2004 2 4 9+
ulo} ol FAAZFY Twe] AR4AE v}ﬁ}ﬂM
7b2s) B3} FFC 9+ o} -§- ©} 2w, plastein 9] 7

Table 4. Foaming properties of FPC, plastein products and egg albumin.

Wt. after Vol after Vol. Specific

Vol. by standing time at 22°C(m!)

. Products whipping whipping increase vol.

(2) (mb) (%) (mijg) 0.5 1.0 1.5 20 40 8.012.024036.048.0
FPC 24,2 45.0 80 1.9 42.0 42.0 41.5 40.5 40.0 37.5 36.0 33.0 30.0 25.0
Pepsin 24.0 105. 2 320 4.4 102.0 101.0 100.0 99.0 77.5 67.5 66.0 48.0 36.5 30.0
plastein
a-Chymotryp- 24,1 101.0 304 4.2 100.0 98.0 97.0 97.0 95.0 90.0 64.0 39.0 28.0 27.0
sin plastein
Papain 24.0 103.5 314 4.3 93.0 91.0 90.0 90.0 88.0 86.0 70.0 64.0 54.0 38.0
plastein
Protease 24. 1 96.5 286 4.0 101.5 100.5 100.0 99.0 91.0 82.0 80.0 30.0 28.0 26.5
plastein
Glu-papain 23.0 115.0 360 5.0 112,5 108.5 107.5 105.0 90.0 87.5 78.2 50.0 42.5 27.5
plastein
Leu-papain  ;24.5 123.5 373 5.1 121.0 116.5 110.5 110.0 103.0 94.6 82.5 63.0 55.5 40.5
plastein

Egg albumin 24.3 59.0 136 2.4

58.0 55.0 54.5 54.0 52.5

31.029.0 27.0 25.0 —

* Standing time
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Fig. 2. Scanning electron photomicrographs of frceze-dried filefish muscle(A), peptic
hydrolysate(B), FPC(C), pepsin plastein(D)), «a-chymotrypsin plastein(E) and
protease plastein(F).
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Fig. 3. Scanmug electron photomicrographs of
papain plastein(G), Glu-papain plastein(H)
and Leu-papain plastein(l).
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