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Abstract

This study was carried out in order to investigate the change of protein functionalities such
as foaming and emulsifying properties by succinylation of protein isolates. Succinylated and
unsuccinylated munghean protein isolates were tested for finding out the effects of pH, heat
treatment and sodium chloride concentration on the solubility, emulsion capacity, emulsion
stability, foaming capacity, and foam stability.

The results are summarized as follows:

1. Succinylation enhanced the solubility of MPI except at pH 4.5. When heated, succinyla-
tion greatly increased the solubility of succinylated MPI above 60°C. With the addition of NaCl,
succinylation increased the solubility of MPI at acidic condition.

2. Emulsion capacity of succinylated MPI showed the lowest value at pH 7 and higher values
at acidic and alkaine condition. when succinylated MPI was heated, emulsion capacity showed
the highest at 80°C. With NaCl was added, emulsion capacity of succinylated MPI lincreased
at pH 7, 9 or 11 decreased at pH 3 except addition of 1.0M NaClL

3. Emulsion stability of MPI and succinylated MPI showed the highest at pH 4.5. Succinyla-
tion enhanced the emulsion stability of MPI at acidic condition.

4. The foaming capacity of MPI was increased at pH 3, 7 or 9 by succinylation.

5. When heated, foam stability of MPI and succinylated MPI showed the highest at pH 4.5
and at pH 11, respectively. When heated, both proteins showed the highest stability at 100°C.
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Table 1. Effect of pH on the solubility of mungbean
protein isolate (MPI) and succinylated mung-
bean protein isolate (SMPI)

(unit © %)
pH 3 4.5 7 9 11
MPI 53.5 0 49.9 55.4 37.7
SMPI 76.8 0 53.6 64.3 71.4
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Table 2. Effect of heating temperature on the solubil-
ity of mungbean protein isolate (MPI) and
succinylated mungbean protein isolate (SMPI)

(unit : %)

Heating
temp, (°C) 20 40 60 80 100
pH

53.5 51.8 39.2 41.0 20.5
49.9 33.9 14.0 39.3 22.0
55.4 51.8 57.1 60.7 53.6

76.8 42.8 58.9 69.6 62.5
53.6 51.8 40.0 41.0 26.8
64.3 51.8 98.2 78.6 89.3

MPI

SMPI
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Table 3. Effect of NaCl concentration on the solubil-
ity of mungbean protein isolate (MPI) and

succinylated mungbean protein isolate
(SMPI)
(unit : %)
NaCl conc.
M) pH 0 0.2 0.4 0.6 0.8 1.0
3 53.5 30.3 23.2 12.0 18.5 16.8
MPI 7 49.9 26.8 30.6 37.8 33.9 30.3
9 55.4 33.9 37.5 28.6 33.9 30.5
3 76.8 46.4 33.9 64.3 39.3 37.5
SMPI 7 53.6 39.3 33.9 30.4 33.9 30.6
9 64.3 46.1 41.1 42.9 30.4 41.2
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Table 4. Effect of pH on the emulsion capacity of
mungbean protein isolate (MPI) and suec-
cinylated mungbean protein isolate (SMPI)

(ml 0il/100 mg protein)

pH 3 4.5 7 9 11
MPI 25.0 49.1 20.5 28.3 28.3
SMPI 41.6 40.8 22.5 21.6 56.6
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pH 3MPI

Emulsion Capacity {ml 0il/100mg proteiy)

20 o——e pH 7MPI
»—a pirl SMPI
a>---2 pk 38
101 pH 3SMPI
o—-- pH 75MPI
o---—o pH gSMPI
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Heating temperature (°C)

Effect of heating temperature on the emulsion ca-
pacity of mungbean protein isolate and succiny-
lated mungbean protein isolate (ml 0il/100mg
protein).
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Fig. 2. Effect of NaCl concentration on the emulsion ca-
pacity of mungbean protein isolate and succiny-
lated mungbean protein isolate.
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Table 5. Effect of pH on the emulsion stability of
mungbean protein isolate (MPC) and suc-
cinylated mungbean protein isolate (SMPI)

(unit : %)
pH 3 4.5 7 9 11
MPI 25.0 29.5 26.5 24.5 22.0
SMPI 26.0 32.0 22.0 18.0 17.0
(%)
30
s
-
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=——a pH
510 } oa BHggﬂnﬁh
g o---—0 pH 7 SMPI{
IS o-—-o pH 9 SMPI
wi
20 40 60 8.0 160

Heating. temperature (°C)

Fig. 3. Effect of heating temperature on the emulsion
stability of mungbean protein isolate (MP1) and
succinylated mungbean protein isolate (SMPI).
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Fig. 4. Effect of NaCl concentration on the emulsion st-
ability of mungbean protein isolate (MPl) and su-
ccinylated mungbean protein isolate (SMPI).
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Table 6. Effect of pH on the foaming capacity of the
mungbean protein isolate (MPI) and sue-
cinylated mungbean protein isolate (SMPI)

(unit : %)
pH 3 4.5 7 9 11
MPI 153.3  446.7 160.0 113.3  460.0
SMPI | 200.0 273.3 266.7 253.3  460.0
(%)
400 (
~300 u
| T e
? o
gzoo r o pH 3 MPI
3 o pH 7 MPI
2 == pH 9 MPI
£100 | bmm s pH 3 SMPI
§ o0---—-0 pH 7 SMPI
o-----o pH 9 SMPI
20 20 60 80 100
Heating temperature (°C)
Fig. 5. Effect of heating temperature on the foam ex-

pansion of mungbean protein isolate and succiny-
lated mungbean protein isolate.
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Fig. 6. Effect of NaCl concentration on the foam expan-
sion of mungbean protein isolate and succinylat-
ed mungbean protein isolate.
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Table 7. Effect of pH on foam stability of munghbean
protein isolate (MPI)and succinylated mung-
bean protein isolate (SMPI)

(unit : %)

pH 3 4.5 7 9 11

MPI 26.3 93.9 17.9 34.4 15.4
SMPI 44.4 75.0 50.9 50.9 85.7
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Fig. 7. Effect of heating temperature on foam stability

of mungbean protein isolate and succinylated
mungbean protein isolate.
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Fig. 8. Effect of NaCl concentration on foam stability
of mungbean protein isolate and succinylated
mungbean protein isolate.
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