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Abstracts

The defatted rice bran (DRB) was enzymatically hydrolyzed using eight commercial proteases for 4hr at optimum
pH and temperature. Proteolytic hydrolysates were examined in supernatant and precipitate using lowry, semimicro
kjeldahl and gravimetric method using weight difference before and after enzymatic hydrolysis. In lowry and
kjeldahl protein assay method, two proteases (Alcalase and Protease N) were found to be the most effective
enzymes. In gravimetric method, 60.6~118.3 mg protein/g DRB was hydrolyzed after eight commercia proteases
treatments. Similar to lowry and kjeldahl method, 118.3 and 107.1 mg protein/g DRB were hydrolyzed after Alce
lase and Protease N treatments, respectively. When two or three effective proteases (Protamex, Alcalase and Protease
N) were applied a one time to obtain synergistic effect, significant increase (P <0.05) was observed when three pro-
teases were gpplied a one time (63.4 mg protein/g DRB in lowry method and 204.5 mg protein/g DRB in gravi-
metric method). This result suggests that Alcalase and Protease N were the most effective enzymes for proteolysis
of DRB and three commercial enzymes (Protamex, Alcalase and Protease N) showed the synergistic effect on the

hydrolysis of DRB.
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‘Washed defatted rice bran (5 g) + distilled water (28.3 ml)

pH adjusted to optimum pH of each enzyme

incubated for 4hr at optimum temperature of each enzyme

Centrifuged at 3000 x g for 20 min. (4 C)

Supernatant

Lowry protein assay

Freeze Drying

Rice protein concentrates

Precipitate

[

Semimicro Kjeldahl

l

Gravimetric method

Fig. 1. Flow chart for the preparation of rice protein concentrates from defatted rice bran.
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- Lowry protein assay(mg/g)

Px(283+E+C)
S
P = Protein contents(ug/mL)
E = amounts of enzyme(mL)
C = amounts of 1N NaOH or HCI(mL)
S = sample weight(g)

- Semimicro- Kjeldahl(mg/g)

14 xT

S x5.95

S = sample weight(g)
T = amounts of spending of 0.1 N HCI(mL)

- Gravimetric method(mg/g)
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S = sample weight(q)
W = weight of sample after drying(g)
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Fig. 2914 & 4= 21%o°] Lowry protein assay, Kjeldahl
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Table 1. Proximity compostion of rice and rice defatted rice
bran

Rice? Defatted rice bran
Crude Protein (%) 6.12-8.67 17.89
Crude Lipid (%) 0.35-0.45 4.32
Crude Ash (%) 0.59-0.63 12.68
Moisture content (%) 13.22-14.23 0.12
Carbohydrates (%) 76.6-79.12 64.99

Y Data from Kum et al. (1995)
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Fig. 2. Soluble protein contents of defatted rice bran after
enzymatic hydrolysis with 8 commercial proteases.
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Fig. 3. Soluble protein contents of defatted rice bran after
enzymatic hydrolysis with mixed proteases. (Pro : Protamex, Al
: Alcalase, N : Protease N)
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3HH Faulds et a. (2008)2 2|07k} FASE FALEQ]
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th ol FE 5 ©rstEe] A T ol cdlulos,
hemicellulose, IlgninEO] EA)5te carbohydrase”t &3]
s 7H7te] B8 ST F de FEo] ZobA o
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< endo, exo®] FEel uw}
ZA Aeazrt yepdoial s c(Treimo et al., 2009).
T3 protesses 7 ThrEael & ¢ e e 54

peptide’} $A=H o] peptide’}t ===l F4-51 protease
o 7hpRE Gt Zvlete Aoz SR AthLes
2007).

S0 ool 2olE CHEE EM

}7 Lﬂ Protame( + Alcdase + Protease N% ﬁ‘i‘i
3lo] SDS-PAGEZ &}9]thH(data not shown). &44 2 3
AgoE oudt MEx gl 4] B+ s & F 3
A= oAE gA 7 *XH sh= @ g o] 15kDar] vk
o] #e =17]9] polypeptide 35 amino acide] HEj= &
a7t © AL oulgth. Tremo et a.(2008)0] <73+ =)
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Table 2. Amino acid distribution (mg/L) of defatted rice bran
concentrates

Pro? AlY NY  Pro+Al+N?

Phosphoserine 1,0416 11795 1,351.8 1,169.3
Phospho ethanol amine  452.7 1,567.7 621.4 810.6
Urea 7,638.4 0.0 12,174.2 4,147.8

Aspartic acid 4023 5146 4392 655.9
Threonine 96.9 50.6 56.8 413.2
Serine 2283 2018 2369 666.1
Glutamic acid 5464 3678 3149 843.7
Sarcosine 6439 3326 8326 22585
o-amino adipic acid 00 4639 0.0 0.0
Glycine 2604 2629 3316 507.3
Alanine 4498 360.3 4407 740.3
Citulline 2280 1717  269.2 612.4
o-amino-n-butyricacid 3425 1888  344.2 865.7
Vaine 3204 639 3917 599.4

Cystine 9012 4942  769.3 1,251.2
Methionine 1722 3714 1472 239.6
Cystathionine 607.0 1486  584.6 1,072.2
isoleucine 1,460.7 5462 1199.2 7311
Leucine 611.0 1516  346.8 584.0
Tyrocine 6233 5570 7247 1,286.6
Phenylalanine 9536 1718 3022 1,478.2
B-Alanine 580.2 7982 536.6 908.3
B-aminoisobutyricacid 2,205.1 1,686.8 2,481.3 3,620.7
B-amino-n-butyricacid 5156  536.7  606.1 751.0
Ethanol amine 5415 4340 7022 7711
Ammonia 169.0 2416 2147 232.6
Hydroxylysine 2328 2843  356.2 519.8
Ornithine 3672 3702 4613 627.2
Lysine 353.7 974 2371 346.5
1-Methylhistidine 132.0 0.0 78.0 3236
Histidine 1139 309 26.5 111.0
3-Methylhistidine 306.0 1270 96.5 704.8
Anserine 7771 1,0836  630.1 2,2415
Carnosine 9505 1,0159  568.2 1,158.8
Arginine 8875 4300 7255 699.8

Tota freeamino acids 26,112.6 15,303.4 29,599.4  33,950.0

YPro : Protamex, Al : Alcalase, N : Protease N
2 Pro+ Al + N = Protamex + Alcalase + Protease N
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