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Abstract: Rice residue proteins were obtained by either alkaline extraction-acid precipitation process (alkali-extraction) or dilute alkali
degreasing (purification), and the functional properties (solubility-and emulsifying properties) of the resulting two types of proteins were studied.
The results showed that between pH 2.0 and 11.0, the solubility and emulsifying. properties showed an upward trend after an initial decline,
where the alkaline-extracted protein exhibited superior solubility and emulsifying properties compared to the purified protein. To further
investigate differences in their functional properties, changes in the aggregation state of the two proteins were studied by measuring surface
hydrophobicity, particle size distribution, molecular weight, and surface morphology. The alkaline-extracted sample showed higher surface
hydrophobicity and smaller particle size. Scanning electron microscopy showed that the surface of alkaline-extracted protein was rough with
packed particles and that of purified protein was relatively smooth with cross-linked particles. The results indicated that the proteins extracted by
the above two extraction methods formed different.aggregation states. Compared with the purified protein, alkaline-extracted protein showed
smaller aggregated. particles and exposed more hydrophobic groups, thus exhibiting higher surface hydrophobicity. Therefore, the
alkaline-extracted protein exhibited better solubility and emulsifying properties.
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Table 1 Composition and extraction ratio of the rice residue proteins
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Fig.1 Comparison of thesolubility of the rice residue proteins
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Fig.5 Surface morphology of the alkaline-extracted rice residue

protein
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Fig.6 Surface morphology of the purified rice residue protein

5. 6 Zr Al mdR g F AR AR S O eSS
A TR TWSINEE IR, BRI E RO
A ERZERA LRI, TR AR
IERRIHERR, R ERMEBORRE, TTRR A B R0k
K/NHERSE—, RORIAHE A58, HR R
FERT . B R A AT, R ) SR Al i o
TEAWZER, NEAMERTE T —E R,

T E A AU RS 1 il AR SE LA B
H, )t g KRR LA L S LRI B R
FUR 50 11 PSR B s e s i, 42k 193k
BRIk SR Py R e A 1 U e e S R A B
JRP . DRI L A 8 2 TR T A RS S Fr) SR
RES, T ERA SR BT LRGSO BB Ak
g5k, EAMTEAEER T ERAEL EA
FERNGKMEREE 2, RIS A B A B
SEACEMPT, MR T BRI .

3 g

BRERRRIIME R iR 2%, AR AR
MITLZT50%, SEhR M w45 S il fE 2R A5
REREE M, BAB ISR A B AR ENT &2,

BRI AR AN LA S5 )7 T W AR TR IR T
a-TER B RAF AR . SRR AR T 10T B SRR
SRR IR i 8 B ATRURE KA
WORLREENIRIIIEA, EEAREAAXEVD, HARE
Mg VESE A S B 2, REpUKYESE &, EEE
FEPEANZLA MRS IO T BR 2% B AR s

[1] Chang K C, Lee C C, Brown G. Production and nutritional
evaluation of high - protein rice flour [J]. Journal of Food
Science, 1986, 51(2): 464-467

[2] Morita T, Kiriyama S. Mass production method for rice
protein isolate and nutritional evaluation [J]. Journal of Food
Science, 1993, 58(6): 1393-1396

[3] Zhao Q, Xiong H, Selomulya C, et al. Enzymatic hydrolysis
of rice dreg protein: effects of enzyme type on the functional
properties and antioxidant activities of recovered proteins [J].
Food Chemistry, 2012, 134(3): 1360-1367

(4] skl R EEOKE AR T Z U R R L,
2010,35(3):38-40
ZHANG Kai, WU Wei-guo. Progress in research of
abstraction technics for rice protein [J]. Grain Processing,
2010, 35(3): 38-40

[6] R AARGE SKEHRR L Z R8T IT K]
HRminT,2010,(11):71-75
WU Ying-hua, REN Feng-lian. Research of extraction
technics for rice protein and the development of product [J].
Cereals and Oils Processing, 2010, (11): 71-75

[6] FFA IR IR E A PR IECARD LI Sk
Tk,2003,(8):37-38
WANG Zhang-cun, ZHAO Hui-yuan. Research of extraction
technology for rice protein [J]. Cereal & Feed Industry, 2003,
(8): 37-38

[71 KSR H I Z AR, o B 3R A 5T 1) 5T [ D).
Kb ARk KA, 2010
ZHANG Kai. Study on extraction, modification of rice
protein and its physical and chemical properties [D].
Changsha: Hunan Agricultural University, 2010

[8]  FRoR o i Lk, £ R ik SRR IOOCK E A LE K
THRERFIE LR T[] & i Fl27,2005,26(3):173-177
GUO Rong-rong, PAN Si-yi, WANG Ke-xing. Comparing
research on functionality of rice protein extracted by alkali
and enzyme [J]. Food Science, 2005, 26(3): 173-177

91 FL&EIIKEAFRIM I Z MK IR B 5T [D]. MG
JRIE TP R?,2010

245



R BRBHL

Modern Food Science and Technology

2015, Vol.31, No.10

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

246

WANG Shi-lei. The optimization of extraction and functional
study on rice protein [D]. Harbin Institute of Technology,
2010

Li Y, Zhong F, Ji W, et al. Functional properties of maillard
reaction products of rice protein hydrolysates with mono-,
oligo- and polysaccharides [J]. Food Hydrocolloids, 2013,
30(1): 53-60

Chiu T, Chen M, Chang H. Comparisons of emulsifying
properties of maillard reaction products conjugated by green,
red seaweeds and various commercial proteins [J]. Food
Hydrocolloids, 2009, 23(8): 2270-2277

Shen L, Tang C H. Microfluidization as a potential technique
to modify surface properties of soy protein isolate [J]. Food
Research International, 2012, 48(1): 108-118

Zhao Q, Selomulya C, Xiong H, et al. Comparison of
functional and structural properties of native and industrial
process-modified proteins from long-grain indica rice [J].
Journal of Cereal Science, 2012, 56(3): 568-575

IRE IR, I, R AL, A5 0 B e SRR ) 23 B Al S Loy
Hr[J]. #Aar VEH%441,2012,33(8):1476-1481

XU Xue-rong, FENG lJing, LIANG Rui-hong, et al.
Extraction, purification and compositional analysis of
pineapple rind pectin [J]. Chinese Journal of Tropical Crops,
2012, 33(8): 1476-1481

Anderson A, Hettiarachchy N, Ju Z Y. Physicochemical
properties of pronase-treated rice glutelin [J]. Journal of the
American Oil Chemists' Society, 2001, 78(1): 1-6

Chen J, Liang R H, Liu W, et al. Degradation of
high
microfluidization and its mechanism [J]. Food Hydrocolloids,
2012, 28(1): 121-129

Xia N, Wang J M, Gong Q, et al. Characterization and in

high-methoxyl  pectin by  dynamic pressure

vitro digestibility of rice protein prepared by enzyme-assisted

microfluidization: comparison to alkaline extraction [J].

(18]

[19]

[20]

[21]

[22]

(23]

[24]

Journal of Cereal Science, 2012, 56(2): 482-489

Cao X, Wen H, Li C, et al. Differences in functional
properties and biochemical characteristics of congeneric rice
proteins [J]. Journal of Cereal Science, 2009, 50(2): 184-189

RIFE V8 Ky B R AV A FLAG PR B FE[D].
o LR, 2008

LIU Jin. Enhancing the foaming and emulsifying properties
of soybean protein isolate by enzymatic modification [D].
Wuxi: Jiangnan University, 2008

Liu C M, Zhong J Z, Liu W, et al. Relationship between
functional properties and aggregation changes of whey
protein induced by high pressure microfluidization [J].
Journal of Food Science, 2011, 76(4): 341-347

X AR KIS R D Rt 5 54 58 R BT AC[D]. 1/ &
K2,2012

ZHAO Qiang. Functionality-structure relationships of
heat-denature rice dreg protein influenced by modification
[D]. Nanchang University, 2012

F B AE KV E 2 S B ST R [D]. B I
FA K57, 2005

WANG Zhang-cun. Preparation and enzymatic hydrolysis of
rice protein from rice dreg [D]. Wuxi: Jiangnan University,
2008

K X EIR, ERM B B FLIH R A - AR RS
WA (I RE A [J]. A EE 3L Tk, 2010,38(7):25-28

LIU Chun-bo, LIU Zhi-dong, WANG Yin-yu. Improvement
of emulsifying properties of whey protein isolate-lactose
conjugates by glycosylation reaction [J]. China Dairy
Industry, 2010, 38(7): 25-28

Corzo-Martmez M, Carrera Sanchez C, Moreno F J, et al.
Interfacial and foaming properties of bovine B-lactoglobulin:
galactose maillard conjugates [J]. Food Hydrocolloids, 2012,
27(2): 438-447



