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A study of the Emulsifying Properties of
Kidney Bean Protein Isolate

Hee Ryong Choi, Kyung Hee Sohn, and Sung Hee Min

Dept. of Food and Nutr., College of Home Economics, Yonsei Univ.

Abstract

This study was carried out in order to study the emulsifying properties of kidney bean protein
isolate. Kidney bean protein isolate was tested for the purpose of finding out the effect of pH,
addition of NaCl, and heat treatment on the solbulity and emulsion capacity, emulsion stability,
surface hydropobicity and emulsion viscosity.

The results were summarized as follows.

1. The solubility of kidney bean protein isolate was affected by pH and showed the lowest
value at pH 4.5 which is isoelectric point of kidney bean isolate. When the kidney bean protein
isolate was heated, the highest value observed at pH 2 and pH 7 was 96.11%, 97.41% respective-
ly.

2. The emulsion capacity of kidney bean protein isolate was not significantly different with
each pH. With addition of NaCl, emulsion capacity decreased steadily. When heated the highest
value observed at pH 2 and pH 7 was 82.91 ml 0il/100 mg protein (60°C), 82.08 ml 0il/100 mg
protein (80 'C) respectively.

3. The emulsion stability was significantly higher at pH 4.5 than that of pH 2 and pH 7. (p
0.05)

When NaCl was added, emulsion stability was generally increased after 2hrs. When heated,
the highest value observed at pH 2 and pH 7 was 21.25% (80 °C), 23.7%(100 °C) respectively after
2hrs.

4. Surface hydrophobicity increased sharply as 0.2 M NaCl was added to pH 4.5. When
heated, the surface hydrophobicity increased as the temperature increased.

5. The highest value of emulsion viscosity was observed at pH 4.5 and pH 7 when 0.2 M NaCl
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was added. Under heat treatment, the highest value was 48,000 cps at pH 4.5 (40 'C). In the case
of pH 7, the highest value was 105,000 cpa at 100 C.
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Kidney bean flour

10% dispersions (v/w) with d-H, O/
adjusted to pHY with 3N NaOH
stirred for 30 min at room temper-
ature centrifuged at 16,000 x g for
10 min.

!
(PPT) Supernatant

PPT Supernatant

washed with d-H, O
twice adjusted to pH7
with 1N NaOH freeze
drying

Kidney bean Protein isolate

Flow sheet of preparation of Kidney bean Pro-
tein idolsyr.

Fig. 1.
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Table 1. Effect of pH on the solubility of Kidney bean
Protein isolate
{Unit : %)
pH 2 4.5 7 9

88.32+1.3b' 1.40:0.242 88.81+0.19b 91.08+0.000

1) Values are expressed as mean = S.E.M.
Values not sharing a commom superscript letter are
significantly different (P < 0.05) by multiple range

kel A xefol whd Yol HEE ololy ol A7 test.
Table 2. Effect of NaCl concentration on the solubility of Kidney bean Protein isolate (unit : %)
oH NaCl conc (M) 0 0.2 0.4 0.6 0.8 1.0

2 88.32ab 92.41b 92.38b 86.47ab 90.84b 82,002
+1.3 +0.20 +2.18 + 0.00 + 1,22 + 2,44

4.5 1.40a! 52.00b 65.57¢ 66.27¢d 65.96¢d 76.654
+0.24 +1.30 +3.29 +2.59 +2.28 + 2,60

7 89.81 91.11 85.73 84.43 83.14 83.14
+ 0,19 + 1.49 + 0.46 +0.28 +2.90 +2.90

1) Values are expressed as mean + S.E.M,

Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.
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Table 3. Effect of heating temperature on the solubility Kidney bean Protein isolate (unit : %)
, Heatingtemp. (°C) 20 40 60 80 100
p
2 88.32b 85.73ab 93.52bc 96.11¢ 80.53a!
+ 1.3 +1.29 +0.36 +2.30 +1.40
45 8.89 4.45 6.17 -2 -
7 89.813b 86.53ab 97.41b 93.00b 84.602
+0.19 +0.45 + 2.64 +0.00 + 1.49

1) Values are expressed as Mean + S.E.M.
Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.
2) not determined.

Table 4. Effect of pH on the emulsion capacity of Kidney bean Protein isolate (unit : ml oil/100mg protein)
pH 2 4.5 7 9 11
68.33a! 68.912 71.25a 79.99b 86.08¢
+0.26 +0.58 +1.25 + 0.84 +1.08

.1) Values are expressed as Mean + S.E.M.
Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.
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Table 5. Effect of NaCl concentration on the emulsion capacity of Kidney bean Protein isolate
(unit : ml oil/100mg protin)

y NaCleone (M) 0 0.2 0.4 0.6 0.8 1.0
b . . . . .
2 68.33d 62.50¢ 61.66¢ 61.24¢ 57.490 53,3321
+0.26 + 0,10 +1.67 1+ 0.41 +0.83 +0.49
4.5 68.91a 65.002 63.33ab 58.33b 55.83b 55.00P
+0.58 +1.26 +0.67 +2.33 +1,07 £1.34
7 71.25 68.33 66.67 66.67 65.83 64.17
+1.25 +2.19 +0.38 +2.21 +1.07 + 2,21

1) Values are expressed as mean + S.E.M,
Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.

Table 6. Effect of heating temperature on the emulsion capacity of Kidney bean Protein isolate
(unit : ml 0il/100 mg protein)

. o
gy Hleating temp. el 20 40 60 80 100
2 65.58a1 65.832 82.91¢ 79.99bc 77.49b
+0.42 +1.66 +0.41 +0.83 +0.83
4.5 68.91b 70.41b 73.08¢ 64.582 2
+0.58 +0.41 +0.58 +0.22
7 73.75ab 69.412 75.41ab 82.08b 78.08b
+1.25 + 1.08 +0.25 +1.75 +1.42

1) Values are expressed as Mean  S.E.M.
Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.
2) not determined
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Table 7. Effect of pH on the emulsion stability of Kidney bean Protein isolate {unit : %)
pH 2 4.5 7 9 11
ES1 7.94a1 19.64b 9.192 25.53b 38.01¢
+0.03 +3.26 +0.09 +0.55 +1.12
ES2 65.17b 82.94¢ 69.71b 35.52a 25.682
+4.3 +1.12 +0.86 +0.56 +0.48

1) Values are expressed as Mean + S.E.M.

Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.

ES1 : Emulsion Stability after 2 hours.
ES1 : Emulsion Stability after 24 hours.

Table 8. Effect of NaCl concentration on the emulsion stability of Kidney bean Protein isolate. (unit : %)
oH NaCl conc (M) 0 0.2 0.4 0.6 0.8 1.0
2
ES1 7.942! 6.564 10.072b 14.67ab 21.21b 18.13b
+0.03 +0.39 +0.52 +3.08 + 1.49 £2.72
ES2 65.172 78.21ab 83.51b 82.27b 84.07b 81.04b
+4.3 + 2.54 +1.31 +5.21 +1,78 +0.35
4.5
EST 19.642b 25.02b 23.73b 20.12ab 16.012 15.62
+3.26 +0.68 +0.52 +0.03 +0.28 +0.18
ES2 82.94 88.79 80.38 88.54 88.03 85.38
+1.12 +1.29 +1.01 +0.97 +2.13 +0.22
7
ES1 9.192 13.10b 10.76ab 16.67b¢ 19.83bc 20.93¢
+0.09 +3.84 +0.44 +1.24 +0.35 + 0.87
ES2 69.71 77.2 74.88 76.34 76.33 70.86
+0.19 +5.5 +3.16 +2.65 +1.62 +4,12

1) Values are expressed as mean + S.E.M.

Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.

ES1 : Emulsion Stability after 2 hours.
ES2 : Emuision Stability after 24 hours.
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Table 9. Effect of heating temperature on the emulsion stability of Kidney bean protein isolate (unit: %)
, Heating temp. (°C) 20 40 60 80 100
p
2
ES1 9.832 10.602 14.51ab 21.25b 15.39ab
+0.09 +0.01 +2.12 +3.59 + 0.05
ES2 65.17 63.8 60.92 53.44 55.04
+4.3 +3.2 +0.68 +1.77 +2.03
4.5
EST 19.64b 20.69b 9.98ab 2,652 -2
+3.26 +2.45 +0.26 +0.08
ES2 82.94b 86.4b 83.44b 5.342 -
+1.12 +0.28 +2.31 +1.14
7
ES1 9.192 9,922 9.952 22.30b 23.76b
+0.09 +0.59 +2.43 +1.84 +0.82
E£S2 69.716 78.33b 76.75b 54.982 52.77a
+ 0.86 +0.36 +4.23 +0.92 +0.26

1) Values are expressed as Mean + S.E.M.
Values not sharing a common superscript letter are significantly different (P < 0.05) by multiple range test.
2) Not determined
ES1 : Emulsion Stability after 2 hours,
ES2 : Emulsion Stability after 24 hours,
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Table 11.  Effect of heating temperature on surface hyd-
rophobicity of Kidney bean protein isolate
Heating

temp. {°C) 20 40 60 80 100
pH

4.5 471 550 515 491 521
7 205 247 340 521 544
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siosity of Kidney bean Protein isolate
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Table 13. Effect of heating temperature on emulsion vi-
scosity of Kidney bean protein isolate

(unit : cps X 1000)

Heating temp (°C)

pH 20 60 80 100
4.5
EV1 40 48 14 1.5
EV2 29 33 13 0.8
7
EV1 65 79 87 105
EV2 63 57 75 85
Commercial EV1:68 EV2:65
mayannaise

NaCl conc (M)

pH 0 0.2 0.4 0.6
4.5
EV1 40 68 60 55
EV2 29 37 55 52
7
Evi 65 98 79 76
EV2 63 86 68 68

EV1 : Emulsion Viscosity after 30 min.
EV2: Emulsion Viscosity after 30 hrs.
cps : centipoise
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EV2 . Emulsion Viscosity after 30 hrs.
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