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Studies on physicochemical and structural properties

of rice glutelin at different pH values
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Abstract: Among cereal proteins, rice  proteins are
hypoallergenic, rich in essential amino acids and easily digestible
etc. While their lower solubilities under neutral conditions limit
their applications in food industry. In present study, the physico-
chemical and structural properties of rice glutelin at different pH
values (pH 3.0, 4.0 and 7.0) were characterized to explore the
optimum pH value to dissolve rice protein and expand its applica-
tion range. The results showed that, compared to the neutral
condition, the solubility and structural properties of rice glutelin
were changed significantly under the acidic conditions. The
protein solubility was only (6.2441.25)% at pH 7.0, for under
neutral condition, protein molecules linked together to form huge
molecular aggregates. However, under acidic conditions, protein
molecules dissociated and intermolecular disulfide bonds ruptured
gradually. Therefore, the protein solubility increased under the a-
cidic condition, and it reached (72.47+2.36) % at pH 3.0.
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Figure 1  Solubility of rice glutelin at different

pH values
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Figure 2 High-performance liquid chromatograms of

rice glutelin at different pH values
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Figure 3 SDS-PAGE electrophoresis of rice glutelin at
different pH values
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Table 1

Optical density values of rice glutelin electro-

phoresis patterns at different pH values

pH 3.0 pH 4.0 pH 7.0
W;gzj 10D q;%f:‘ 10D W)jgf 10D
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- - — — 93 1467
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18 627 18 852 19 657
- - — — 18 340

WAL F 5 43 50 63,52,33,19,18 kDa; 76 M &/
HUK RS R A 8 N4, 4 F &4 B 123,93,
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Table 2 Free thiol content of in rice glutelin under

different pH values

pH WEFHIESE/(mmol « g 1)
3.0 0.66140.012
4.0 0.35540.018
7.0 0.1714£0.010

B SRR T AE R ST T R B 2 TR IR
P 4(b) (o), KA TR 1 4 7 22 M) 28 B OR W A LG v 2%
RN HICE KBRS, H pH 3.0 TS EH
Ay F I pH 4.0 TR T 40 8E,
2.7 pHEMXESEARNZERNZMNE

DSC 8 76 F 5 A 28 78 R 9 4 ok B o 2 A A AR
AR, T AG B 5 2R AR P G — S E 3, AT A 3
FES TR E ML, di1% 3 715.3 ff pH 38
T K A T A e 0 R R R 2 O A R A R
P22 0 S WA o e (AR R e T 3 3R R — Y IR A
L R B J MT R R RS A R R T RE
7 pH 3.0 I AE AR, FTRE S5 H o FAE MM M 3R B8 T 4
Ay R % T ZEpH 4.0 B AR S48 (3% i - GBS pH [ %R
NS CEARSTAHITERE R B S AR,

(a) pH3.0

(b) pH4.0

(e¢) pH7.0
B4 FFpHEHTARSFGMEN CEBKG

Figure 4 Transmission electron microscopy of rice

glutelin at different pH values
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Table 3 Thermodynamic properties of rice glutelin at

different pH values

pH PG AH/J gD VAL E T max/ °C
3.0 14.0040.51 107.3842.41
4.0 23.44+0.67 110.0343.12
7.0 15.2540.58 111.9343.54
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