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Amino Acid Composition and Trypsin Inhibitor
Activities of Rice Bran Proteins

MisAa0O TASHIRO and ZENSUKE MAKI

The proteins of rice bran were separately extracted with water, 5% NaCl, 602, ethanoli,
and 0.05 N NaOH, and each protein fraction was assayed for the amino acid comqosition
and the trypsin inhibitor activity. Four protein fractions all possessed excellent amino
acid compositions characterized by relatively high content of lysine. On the other hand,
trypsin inhibitor activities were present in three protein fractions except the fraction
extracted with 602, ethanol.

Albumin, globulin, prolamin, and glutelin were prepared from defatted rice bran by
successive extraction with 52, NaCl, 609, ethanol, and 0.05 N NaOH. The albumin:
globulin : prolamin : giutelin ratio was 24 :44 : 5 :27. Amino acid analyses of these
proteins showed that albumin had the highest lysine content among the proteins. Most
of the trypsin inhibitor activities were detected in the albumin fraction, suggesting that

the anti-nutritional substance, trypsin inhibitor, is an albuminous protein.
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Table 1. Protein Content and Trypsin Inhibitor Activities of the Water,
59, NaCl, 60% Ethanol, and 0.05 N NaOH Extracts.*
Water 59, NaCl 60% Ethanol 0.05 N NaOH

Protein (mg) 863 986 175 1260
Yield (%) 51.4 58.7 10.4 75.0
Trypsin inhibitor
acfivity (IU) 9.52 10.7 0 8.40
Specific activity 0.0110 0. 0109 0 0. 00667

(IU/mg of protein)

* Values are yields from 10g of defatted rice bran
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Table 2. Amino Acid Composition of the Water, 52, NaCl, 602, Ethanol,
and 0.05 N NaOH Extracts.*

Water 59, NaCl 602, Ethanol 0.05 N NaOH
extract extract extract extract

Lysine 7.80 6. 10 6.48 6.16
Histidine 2.62 3.57 2.05 3.48
Arginine 7.38 9,95 4.62 10. 16
Aspartic acid 9. 67 8.36 9.38 8.57
Threonine 5.03 3.83 4. 71 4.41
Serine 4,66 4,55 4.90 4,83
Glutamic acid 13.01 13.07 11.90 14. 80
Proline 5. 58 5.19 5.19 5.23
Glycine 6.29 6. 07 7.00 5.94
Alanine 7.71 6. 57 7.43 7.13
Cystine 1. 87 2.14 2.14 1.65
Valine 7.08 5.76 5.76 4,45
Methionine 2.09 1.64 1.52 1.08
Isoleucine 4.79 3.19 3.52 4,11
Leucine 7.16 6.81 5.90 7.41
Tyrosine 3.30 3.19 2.81 2.20
Phenylalanine 3.82 3.98 3.76 3.41

93.97 89. 07 94, 99

Total 99, 86

B3

* Grams of amino acid per 16g of nitrogen.
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Table 3. Nitrogen Distribution and Trypsin Inhibitor Activities of Rice
Bran Proteins by Solubility Classes.*

Dialyzable Albumin Globulin Prolamin Glutelin
Nitrogen ggf?ﬁb“ﬁ°n 16.6 14. 4 26.5 3.2 16. 3
(]
Trypsin inhibitor
R L 4.78 5. 05 0. 671 0 0. 364
Specific activity 0.0171 0. 0209 0. 00151 0 0.00133

(IU/mg of protein)

* Values obtained from 10g of defatted rice bran.

Table 4. Amino Acid Composition of Rice Bran Proteins by Solubility Classes.*

Albumin Globulin Prolamin Glutelin
Lysine 7.67 5.12 5.16 5. 02
Histidine 2.53 4.24 3.62 2.91
Arginine 7. 60 10. 29 8.75 9.03
Aspartic acid 10. 09 7.68 7.94 7.92
Threonine 5,38 3.52 3.85 4.38
Serine 4.79 4. 47 4,29 4,93
Glutamic acid 11.78 13.54 11.87 13.20
Proline 5.32 4.43 4.93 4,47
Glycine 6. 31 5.74 6.33 5.90
Alanine 7.38 6.00 6. 38 6.72
Cystine 2.33 4.21 1.62 1.34
Valine 5.91 5,79 5. 46 6.38
Methionine 1. 89 1.78 1.76 1.97
Isoleucine 3.85 3.97 3.15 4. 66
Leucine 6. 55 7.22 6.91 8.99
Tyrosine 3.10 3.67 2.54 4.13
Phenylalanine 3.30 5.20 3.99 5.73
Total 96. 59 96. 87 88. 55 97. 68

* Grams of amino acid per 16g of nitrogen.
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