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Preparation and properties of protein in rice flour
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ABSTRACT

To produce rice starch, a value-added product of broken rice, rice flour is treated with alkali
solution for protein removal as most of rice protein can highly solubilize under alkaline condition. Rice
protein can be then recovered by pH adjustment. The goal of this study was to evaluate nutritional
and functional properties of recovered rice protein which is by-product of rice starch production. Rice
protein was recovered by pH adjustment (pH = 4.5 using 1 N hydrochloric acid) of liquid waste (0.45%
NaOH) obtained after incubating with rice flour for 24 hr. This protein (protein content = 89.92%)
contained lysine about 2.2g/100g protein. Water absorption capacity of rice protein (3.48 g/g) was
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higher comparatively to skim milk (0.50g/g) and egg yolk (2.50 g/g) but lower solubility (solubility of
rice protein and skim milk was 5.08 and 93.44%, respectively). Foamingcapacity of rice protein
(11.70%) was inferior to that of skim milk (20%) and egg white (25.46%).Remarkably, rice protein had
good emulsion capacity (64.20%) and emulsion stability (66.17%)relatively to egg yolk (emulsion
capacity and stability was 59.16 and 30.97%, respectively), suggesting a potential application of rice

protein as emulsifying agent in food products.
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Table 1 Amino acid composition of protein in broken rice

Whipping

Amino acid type Amino acid content

(mg/ 100 g protein)

Aspartic acid 6965.64
Threonine 2394.00
Serine 3459.39
Glutamic acid 12271.92
Proline 3061.09
Glycine 2998.29
Alanine 3954.81

Cystine 139.02

Valine 3162.57
Methionine 637.45

Isoleucine 1975.63
Leucine 5564.70
Tyrosine 2690.33
Phenylalanine 3317.53
Histidine 1989.04
Lysine 2203.54
Arginine 4577.65
Tryptophan 900.49

Table 2 Comparison of protein solubility, determined as % Nitrogen solubility, of rice protein and

skim milk
Sample Protein content Nitrogen solubility (%)
(% dry basis)
Rice protein 89.82 5.08

Skim milk 34.69 93.44
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Table 3 Comparison of water absorption capacity of rice protein, egg yolk and skim milk

Sample Water absorption (g/g)
Rice protein 3.78
Egg yolk 2.50
Skim milk 0.50

Table 4 Comparison of oil absorption capacity of rice protein, skim milk and egg yolk

@28819 Oil absorption (g/g)
Rice protein 4.48
Skim milk 2.77
Egg Yolk 2.76

Table 5 Comparison of emulsion capacity and stability of rice protein and egg yolk

Sample Emulsion capacity (%) Emulsion stability (%)
Rice protein 64.20 66.17
Egg yolk 59.16 30.97

Table 6 Comparison of foaming capacity of rice protein, egg white and skim milk

Sample Foaming capacity (%)
Rice protein 11.70

Egg white 25.46

Skim milk 20

(a) (b)

Figure 1 Comparison of emulsion capacity (a) and stability (b) of rice protein and egg yolk





