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Abstract : Rice is a staple food as well as exported commodity of Thailand. Rice bran, a 10.5% constituent of rice grain, is a by-
product of rice milling process. Rice bran is normally used as a raw material for rice bran oil production or sold as feed with a
low price. Therefore, this study aimed to increase value of defatted rice bran as obtained after extracting of rice bran oil.
Conventionally, the protein in defatted rice bran was extracted using alkaline extraction and acid precipitation, which results in
reduction of nutritious components in rice bran. Rice bran protein concentrate is suitable for those who are allergenic of
protein from other sources eg. milk, wheat. In addition to its hypoallergenic property, rice bran protein also contains good
quantity of lysine. Thus it may act as a suitable ingredient for infant food formulations while adding variety to the restricted
diets of children with food allergies. The objectives of this study were to compare properties of rice bran protein concentrate
(RBPC) extracted from defatted rice bran using enzymes together with precipitation step using polysaccharides (alginate and
carrageenan) to those of a control sample extracted using a conventional method. The results showed that extraction of protein
from rice bran using enzymes exhibited the higher protein recovery compared to that extraction with alkaline. The extraction
conditions using alcalase 2% (v/w) at 50 C, pH 9.5 gave the highest protein (2.44%) and yield (32.09%) in extracted solution
compared to other enzymes. Rice bran protein concentrate powder prepared by a precipitation step using alginate (protein in
solution: alginate 1:0.006) exhibited the highest protein (27.55%) and yield (6.62%). Precipitation using alginate was better
than that of acid. RBPC extracted with alkaline (ALK) or enzyme alcalase (ALC), then precipitated with alginate (AL) (samples
RBP-ALK-AL and RBP-ALC-AL) yielded the precipitation rate of 75% and 91.30%, respectively. Therefore, protein precipitation
using alginate was then selected. Amino acid profile of control sample, and sample precipitated with alginate, as compared to
casein and soy protein isolated, showed that control sample showed the highest content among all sample. Functional property
study of RBP showed that the highest nitrogen solubility occurred in pH 8-10. There was no statically significant between
emulsion capacity and emulsion stability of control and sample precipitated by alginate. However, control sample showed a
higher of foaming and lower foam stability compared to those of sample precipitated with alginate. The finding was successful
in terms of minimizing chemicals used in extraction and precipitation steps in preparation of rice bran protein concentrate.
This research involves in a production of value-added product in which the double amount of protein (28%) compared to
original amount (14%) contained in rice bran could be beneficial in terms of adding to food products eg. healthy drink with
high protein and fiber. In addition, the basic knowledge of functional property of rice bran protein concentrate was obtained,
which can be used to appropriately select the application of this value-added product from rice bran.
Keywords : alginate, carrageenan, rice bran, rice bran protein
Conference Title : ICABB 2015 : International Conference on Agriculture, Biotechnology and Bioengineering
Conference Location : Copenhagen, Denmark
Conference Dates : June 11-12, 2015

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

Vol:9, No:06, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

En
gi

ne
er

in
g 

Vo
l:9

, N
o:

06
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
67

10
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(06) 2015 1

https://publications.waset.org/abstracts/26710.pdf

