22 2 gude) 7 Aol
Jag FE A 290 W A7

A Study on the Foaming Properties of Small red
bean Protein Isolates at Various Conditions

A stn A Fgdetal
drza 2y
g &3

Dept. of Food and Nutrition, Yonsei Univ.
Research Assistant : Hyon Jung Kim

Professor : Kyung Hee Sohn

g x
I.48 N. 28 ¢ 8%
I. 4848 2 ¥ EUnR |
0. 4847 ¢ 3

{Abstract)

The purpose of this study was to determine the foaming properties of two small red
bean protein isolates at various conditions. Data concerning the effects of pH, temperature,
NaCl concentration, sugar concentration and protein concentration on the properties such
as solubility, foam expansion, foam stability were presented.

The results were summarized as follows:

1. The crude protein contents of two small red beans were 26.14% and 22.71%. The
percentage of nonpolar amino acid group was the highest and that of sulfur containing
amino acid group was the lowest.

2. Protein solubility showed the minimum at pH 4.5 which is isoelectric point of small
red bean protein isolate and heat treatment lowered solubility(P<0.05). At pH 4.5, solubility
increased sighificantly as 0.4M NaCl was added. However, the effect of sugar concentration
on the solubility was not significant.

3. Foam expansion of two small red bean protein isolates was high at pH 4.5 and heat
treatment at 100C lowered foam expansion(P<0.05). While addition of NaCl, sugar did
not affect the foam expansion, gradual increment of the protein isolates concentration up
to 9% decreased the foam expansion slightly.

4. Foam stability was significantly high at pH 4.5 and heat treatment at 100 lowered
foam stability. Addition of sugar caused slight decrease in foam stability. From 19, to 99,
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suspension, foam stability increased significantly as protein concentration increased(P<0.

05).
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Small red bean flour

10% dispersion(w / v) with d-H,Q
Adjusted to pH 9 with IN N2OH
Stirred for 30 min. at room temp.
Centrifuged at 12400Xg for 15min.
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Precipitate Supematant

Adjusted 10 pH 45 with 3N HC|
Centrifuged 12400Xg for 15min.
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Precipitste Supematant

Washed with d-HO twice
Adjvated to pH 7 with IN NaOH
Freeze dried

Sieved through 80 mesh

Small red bean protdin isolste

Fig. 1. Schematic diagram for the preparation of Small
red bean protein isolate
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Table 1. Moisture, protein and fat content of two Small red bean protein isolates®

Foam stability==Foaml volume after 30min / Initial

foam volume including liquid X100
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(Unit:93)

Small red bean, red

Small red bean, black

Composition flour protein isolate flour protein isolate
Moisture 11.1940.05 7.9440.02 11314007 6.54+0.20
Protein 26.14£0.68 84584024 22.781+0.05 88.261+0.31
Fat 0.62+0.05 0.1440.01 0.631£0.04 0.24£0.02

a) Data reported as mean+S.D.
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Table 2. Amino acid composition of two Small red bean

rotein isolates®
P (Unit:mg / 100mg)

Amino acids SPPI SBPI
NONPOLAR
Glycine 211 218
Alanine 3.04 317
Valine 494 4.59
Leucine 6.97 7.77
[soleucine 322 377
Phenylalanine 473 531
Proline 458 399
29.59 30.78
SULFUR-CONTAINING  (37:34%) (37.28%)
Methionine 1.46 1.64
146 '1.64
HYDROXYL (1.84%) (1.99%)
Threonine 247 237
Serine 421 4.31
Tyrosine 2.30 2.54
8.98 922
BASIC (11.33%) (1117%)
Lysine 731 7.55
Arginine 429 447
Histidine 348 348
15.08 15.50
ACID;C (19.03%) (18.78%)
Aspartic acid 9.27 9.80
Glutamic acid 14.86 15.62
24.13 2542
, (045%)  (3079%)-
Total 79.24 82.56

a) SRPI:Small red bean, red protein isolate

SBPI:Small red bein, black protein isolate

£9 = gD ST
3. il
1) pHol HE LS

F Z2579 28 2 9 849 pHE pH3, 45,
7,9, 112 243slo £d58 FH3 AAS Figl

%)
100

sopr

SO} &—@ SRPI
E
% A——a SBPI

404

2°F

3 a5 7 ® 1

pH
Fig. 2. Effect of pH on the solubility of two Small red
bean protein isolates
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Fig. 3. Effect of heating temperature on the solubility
of two Small red bean protein isolates
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Small red bean protein isolates
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Fig. 8. Effect of NaCl concentration on the foam
expansion of two Small red bean protein isolates
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Fig. 10. Effect of protein concentration on the foam
expansion of two Small red bean protein isolates
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