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Abstract

Conditions necessary for optimal plastein productivity from sardihe protein hydrolysate
using papain and pepsin were established. Sardine protein concentrate was hydrolyzed with
pepsin yielding an approximate degree of hydrolysis of 77.2%. Enzyme induced plastein
was optimized at: pH 6 for papain and pH 4 for pepsin; substrate concentrate, 50%(w/v)
for papain and 40%(w/v) for pepsin; time of incubation, 24hr; enzyme/substrate ratio, 1:
100(w/w). Plastein yields of 49,5% and 45.3% were found for papain and pepsin, respec-
tively, when 10% trichloroacetic acid (TCA) was used as the precipitating agent. However,
when plastein was precipitated by 509% ethanol, the yield was found to be 43.6% and 41.
0% for papain and pepsin, respectively. Ethanol-precipitated plastein did not contain lipid
and contained approximately 1.3% ash and 91.0% protein. In comparison, the TCA-preci-

pitated plastein contained 74.2% protein, 0.5% lipid and 15.3% ash.
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Fig. 1. Standard curve on absorbance vs. plas-
tein concentration for turbidometric
plastein assay :
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Table 1. |Approximate degree of hydrolysis of
sardine protein concentrate by pepsin
Time of Degree of
incubation (hr) hydrolysis (%)*
1 30.8
2 38.2
4 50. 9
8 60.2
12 66.0
18 72.8
24 77.2
48 80.7
*Degree \f hydrolysis
_10% TCA soluble N %100

| Total N
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T AAT sl 24%E B4 kSRR S

Table 2. Effect of time of
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incubation on the average peptide size chain length during pepsin
hydrolysis of sardine protein concentrate

Incubation Soluble-nitrogen

Alpha-amino

Free amino N Est. peptide

time (hr (pg/mi) nitrogen(ug/ml) Soluble N »100 chain length*
1 563 37.5 6.7 . 15.2
2 694 57.4 8.3 12.1
4 789 78.1 9.9 10.1
8 796 90.5 11.4 8.8
12 818 110.5 13.5 7.4
18 942 136.5 14.5 6.9
24 966 178.9 18.5 5.4
48 1,113 265.0 23.8 4.2
i a-Amino N 1

*Estimat#d from the equation :

“Total sofuble N

Avg. peptide chain length
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Fig. 2. Effect of pH on plastein production
from peptic hydrolysate of sardine pro-
tein concentrate.

Enzyme/substrate=1 : 100, substrate
concentration=40%, and temperature=
37°C
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Fig. 8. Effect of substrate concentration on

plastein production from peptic hydro-
lysate of sardine protein concentrate.

Enzyme/substrate=1 : 100, pH 4 for
pepsin and pH 6 for papain, and tem-
perature=37°C
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Fig. 4. Effect of incubation time on plastein
production from peptic hydrolysate of
sardine protein concentrate.

Enzyme/substrate=1 : 100, pH 4 for
pepsin and pH 6 for papain, substrate
concentration=40% for pepsin and 50%

O s s [+ for papain, and temperature=37°C
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Fig. 5. Effect of enzyme concentration on plas-
tein production from peptic hydrolysate
of Pardine protein concentrate.
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Fig. 6. Effect of incubation temperature on
plastein production from peptic hydroly-
sate of sardine protein concentrate using
1% enzyme.

pH 4 for pepsin and pH 6 for papain,
substrate concentration=40% for pepsin
and 50% for papain, and incubation

time=24hr
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Fig. 7. Effect of the approximate degree of hy-

drolysis on plastein production from

peptic hydrolysate of - sardine protein
concentrate.

Enzyme/substrate=1 : 100 (w/w), pH

4 for pepsin and pH 6 for papain, tem

perature=50°C, and incubation. time=

24hrs
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Fef] 5o EEEEIAE 9 plastein GKel
A BEY mAkFEES Fig. 79 vehy gk
FEEQ ko ESS kG BEST 60% LT 9
E EZEHBE=zYY Yduvs 10% TCA REs
9 ®E 7} plastein FARl A Vel BES
A EEsHch ol Ze FERE HSRAEA 9
o4 HERRERTE mASEL A #79 A
o2 AZ4=Yck. Y ko EES 60% Mk
d A%E KES) Jifol plastein ARFo 2
bl A& £ 4 gk mkSMmES 77.2%9
UM B KA kB plastein
EREL 41885H 5 IARSTEAD WK EY
A & ZRE 99

Yamashita 5298 k& EE%-"/]‘ plastein 45K
o vl X = kS mES] BEs FESAE A B
B9 RS vxd BES vehigled, ks
s 9 pHol plastein AR H4 24 ¥
#e VA BF Az #ES o gk
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%2z TCA AA plasteing 74.2% 2 75.0%3.tF
L BECJ o KHSEEL pepsin © papain
9 TCA g% plasteino] 15.3% 2 14.4%=
ethanol L& plasteing 1.2% % 1.4%xt+
53 =%t WEHiE R ethanol ¥# plastein®]

= FEA ggtevt TCA ¥ plasteino]
= 0.5% BE/ FENA . &9 F'9+= pepsin,
papain, a-chymotrypsin @ protease® o] L3}
DA BAES WASHEYE AT plastein
2 EBERE g8 A & ZRE ggov
protease plastein®] BEHE &8 72.4%=2 73
Rskon, a5 ARe A9 vsddw, Ko A
BE 7.4~11.8% % B & G0tz ®
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o R ¥ AL ZHEhoMER == =2 )
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WS Table 40f el u}el o] papain
plastein®] 7-$ TCA L& plasteins} ethanol ¥t
& plasteino] &4 49.5%, 43.3% %4 pepsin®]
45.3%, 4L.0%2 4% % -

& T HAANH MKFIEYE SR pla-

Table 3. Proximate analysis of freeze-dried
peptic hydrolysate and plastein(%)

Moisture Protein Lipid Ash

Peptic hydrolysate 8.9 67.4 1.8 19.1
P Pt 6.8 9L0 0.0 12
B e 6.2 924 0.0 1.4
AR 9.2 742 0.5 153
Papain plastein 5.0 750 0.6 144

(109 TCA)

Table 4. Yield of plasteiﬁ reaction products
using 10% TCA and 50% ethanol as
precipitating agents

Products Amount(g) Yield(%)*
Pepsin plastein(TCA) 18.1 45.3
Pepsin plastein(Ethanol) 16.4 41.0
Papain plastein(TCA) 19.8 49.5
Papain plastein(Ethanol) 17.4 43.6

*Yields(%) were calculated from a starting
quantity of 40g hydrolysate.

steine]] ¢lo] A= papain plasteino] 55.0% = 7}
A =okw 47.6%, a-
chymotrypsin 38.6%% 5 protease plastein 23.6
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o] &HEE plastein®] WL 35%FAthz #WEFA
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E #

fl EEEY EENe %EI] 98 Fd
MEREDBY pepsin ks #HH< FIFESS plas-
teing &Ke7] AT REEHS HIstd
Plastein®] &EEHES papain 3 pepsing] 7%
pHE £4% 6, 4, ZEBEE: &% 50%, 40%, K
FERSTE R BEREEE &% 24FE, 1%32 K
FEWEE papain 2 pepsin 2F 50°CA. EE
o ARG EEZF 60% Bl ko] Al plastein &R
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