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Research progress on emulsifying properties and

modification methods of rice bran protein
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Abstract: Natural rice bran protein has poor emulsifiability,
which limits its application in food industry, so it is necessary to
adopt appropriate methods to modify it. In this review., the
composition, emulsifying properties and modification of rice bran
protein were summarized. The conclusion suggested that the
emulsifying properties of rice bran protein could be improved by
improving the modification technology of rice bran protein or by
blending different high technologies, to expand the development
and utilization of rice bran protein and accelerate the application
process of rice bran protein in food and cosmetics.
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Table 1  Amino acid composition of rice bran protein, whey protein concentrate and soybean
protein isolate mg/g
2591 E20- 37 FAO/WHO #8015 Sk gLidmwamats ke asmEnhe
W T SR 4= R 16.0 33.6 21.3 26.1
550 B IR 13.0 31.2 50.7 42.9
SRR 19.0 72.6 109.9 71.6
R 16.0 57.5 97.8 61.8
HAMR IR 17.0 37.7 36.9 26.3
TN R+ R 19.0 109.2 75.3 83.2
HAEIR 9.0 35.3 51.4 37.3
0, 7 R 5.0 15.4 19.2 14.8
41 R 18.0 54.1 49.8 44.0
ELTERER KRELEAR 8.8 98.7 110.8 109.0
AR 4.6 89.0 25.6 71.1
22 5 TR 5.3 42.7 44,7 50.1
B HR 17.5 153.6 174.0 191.0
HEm 2.0 62.4 16.7 38.9
AR 2.6 61.7 45.7 43.3
it 2 R 6.1 47.8 43.2 44.1
k2 AXBEARKEEAMEMLMERD
Table 2 Physicochemical properties of rice bran protein and soy protein
WK e ST/ W g T / AL I/ WK e/
EENN 3 I B K
(g+g D (geg D % %
KM A 2.6+0.0 5.00.3 30.0+1.4 74.3+2.6 87.7+2.5
KA 3.140.2 2.640.1 20.543.6 55.444.8 53.0£5.2

205



206

FR R ADVANCES

RN PNIER: S A CIN S R C v o e

B 2% 2 AT, R AR R WK RE D B A R AR
FM KA, 2 B TR A b T £ K i 2
FEAESP TS TR T R 0 AR E O T L 3 T e K T
L VR I K 2 e R TR A B R KRR Y
REENSEEREERATHEANTE ARG 2R N
KRR 11 TS A B

HSCHFFE " R L B T 2R AR B b T £ 5 i
HFLAR AL, S i A A S BR8£GSR ) IR L pHL
BT R S A . Sun FPUBIR &
LR 28 Ab HE B ORAY OR BR B 1 FL AR T MR B0
20 m*/g Ao Ay FLARRR BN 14 min 24 s M A IR R
200 WA B[R] R 10 min B, K2R A 7L AL 16 HE 35 B0
275 m* /g 2247 AL ROE N 17.5 min A4, ULEA
PRI 2008 W IR R A FLA bR .

Wi 2 DK T I 1 28 K L DR M il 19 T2 {1 R K Ak 2R
P PR ¢ 35 5 k3 T 4 . 7 WA RO K A R UL LA BOK R R
FIBE Ik . Li B0 1 5T 3R B L RO 1 I 5 SR 2 1
UL R T OROME B 1 FLOBR B 0 AR P R R T B AR
Jo R v oA % B R A 4 R, G e A T T B R R Y
FUREEEMEM, i E A AT, S m W E
P4 J5 1 R TF i 0 22 1) 0 38 5, B8 n T L R TRD 19 28 R A6
RELAR b g s AT 4R e T R R R R . SR L FE AT
AR S5 1T L T R R R 1 Y 32 IR R R M
B FLH 2 8] (4 2 18] 457 BELAT &% L R s 55 . 5 BORL
A RVELGE M B IR T 2L IR VA B

S AT Y A R R AR 1) B HL T A e A A A
SCED pH Ay 4 i FLARE RE B 2%, S i T PL VROV T R R
ff 205 T2 T 058, FL S BAE AL 8 B pH
B3GR B T SO AR W FLA R A TR B R
pH Jy 7~8 TR E.

25 b KRB A 5 0 R S R 4L, Bk M e
RGEAE M S AL FL AR AR 2 DL S 45 AR
FLAL A B2 A F A P s RO AR i 2L A S R R
T DE R PR3 2% P 8 B0 A OG5 BN RO AR LA D —
FLAGT RN T Aot i DL SR ol 75 B X OR AR A
14 25 ) 7L A B B T AT TN A R 5T A
5 Z ) (0 TR A KRR 0 )12 N AR AR A
2 ORBEE AR
2.1 WIEMHE
2.1.1 BAOEEAR GBSO HNIL A
— , FI| B 7 Ak B A B v/ K A FR A B s Ak A R
FRIRFLAL . 8 75 I 8 05 42 AT /K S T BT T 0 g
it (Rt 8 P U R A D AS O 8 R R FLIR R E R R,
BHES TS ESERME S FEEEL™ 5

BE267H | 2024 £1 B | RARSHM

I R B, 23 A AR i 25 5 | 2 H 5T 43 Tl A A G 722
Ak FE 0 /K S A, B BT R B R 0 A5 B B DL SR
5 0 LA PR A B T,

Wang P WF 58 & B0, 5 4 48 75 40 B A LA L, 4B
7 A T AT L 3 R v L U R L B A 7 T R T
AL R ENE RS TR TRRMEE ., B sl B
Uy Ky 300 W B B AT fe A i A 1 A ZL Ak 1 fe b B L
AT PR B S 2 Ak Fa o dE B o i 86.64 m* /g I
94.23% . Sun ST A F) A R U G B H UK A
AP A WA BB RE OB EE. YA IIRY
200 W, B HUAT 0] 24 10 min B, B4 1f & itk B fe . o
7.8 mg/m® . 5 UkSE I IR 7R T S el 4 O ], B R
m LA PERE R T RE

Zi 1L 458 B A0 R P T 4R e ORORE R P ) A LR
FRE PERZLA M 8, J& B T3l Y 0 R A Ak 3R LA Ak
3 OKOME 28 1 1) 2R T OB K R 5 DA T SR B0 Vil BB 7 1 1S hn R
WK RE T A AR . R B B8 7 O il By 8 BT DL AT B AR
e (0T B DR 5 RE A BT B, DA T R A U R R 3 b
B« 17 3k 5 0 7R D 3 2 | A LV T ) BE R R R
2.1.2 EEABEEAR  REOHEE AR REARES R
BB AR L KA R R B A . w RS — R
P T AR JE 5 2L 2 PR 4 R R s e e AR
B SR ZUBY 1 7 25 A0 FR i A AR R R R RS
4 A B AE , BT o8 28 HE o g e o0 . sh A R B S R
FooAR 57 Y] A R A R R b S O R 2
G e = 5 i o £ B QN U 7 2 v I 3 YA 2 N NI 1]
155 2 1 3R A A A T R R T B K A L 4R
P15 A LA R T

Zhu 2B RS W], 7E 100,200 MPa 14 &5 FE T 4b #
KRR 1, RE 1% 3 B 7o L i B A i 0 s FLOROBER
W KR8 ) R0 & T RE O A B R g %) 3 i 35 m L 7E
500 MPa i35 8 f KAA . KB EE FI A9 2L 9088 2 Tk Fn 26 Thg
B K P BE 7 35 IR i, L= 500 MPa BEBEH TR,
KO 110 28 T B K 1 R R A B A, R & e Ab B
BRI (B RAF D RR AR . TR AR S5 00T & B K Al
H AR PR R AR AR 0 FL A T e B 25 A 1R O R Y T
AR R RN . 4 90 MPa 25 b RS I Ak 3
Je o RME AR AT R R Y 3D SO0 &5 4 = R AUk
KN BB H SR PR AR B IS S MR
5 KoM AR 9 7L Ak B R A R TAT B Kk 42 785 T 798.05,
AALE R BAE TS T 90.32 m? /g, FL Ak Fa @ TR B
T 281.68 min.

2 b A BRI R P A R R Ak BT R oK M AR
Y RE A PE L T RE R B T i R 38 BT R O OROBE 2R 1 Y 4
gt Nk T AN AR S Bk R WM EAEH. &



&M | Vol.40, No.1

T 3 3 B v sk M g PR FH O =X, G P L R PE A A
ML BB N SR A R,

2.1.3 HAbAys et H fb ) B Ot G X A g
AT #Ab E fof 0 Ak 30 DL R B R R e L Ab B 5. E K
U R4 T AL BE L OR MR (B LAk e BT R
Ft, ELREE T F0 B 0 7 KO8 2R A s 2L Ak M e e s/
(<290 “CHP) JFHE I, £ 90 °C T H kb B 1 K B 2R (9 $hAp
Pl & A B, RO BT B A ML AR Sy B f R TC ML i 4
FA) o I s ROME 28 1 Y LA 3 P BT LA AR E M A
Ko MREFEDIHFIE KB, e Ak 2 AE 05 H2 FH KB ZR
FLAbPE . YA E Ry 296 Wi, KA 1 B FLAL S
PEFE BRI, R 54.6 m* /g, SR, 7E 30 i DI S i Pl b FE T
KM M FLAR MG BT K. BEPSAA S50 R B 22 B

BMXEE RBEAALERREYETERARER

TesEALAL BRSO AS 2 A9 FLAK 5 1R 2 3 3R T TR
T AR E A RIS A — TR R MR

25 L X ALAE T PR B Bl Ak B DL R B R AR E A AL
PRAE P AW B OCHE O 1 R AT BE T 2 TR TR RO AR
A FLALPERE . KRB B 2 B R S RE W5 1 8 K ok
K P R R R R S RE T R T
2.2 LEYHE
2.2.1  RPERN SEHER N E— R B KRR

JO7 o JHG SN PR L B A% P TRT B BR LB R 2 A AL, AN TR
FEHAB R LLTE B A A 2 150 A9 15 D0 T b al BE O v 5
Ko GNP 1 RIR TR S5 LA BN I A6 B B B BT £
BT DU o o OB A4 B 2 S HE T R E 2 A A T R
P

ke EHR
A1

Figure 1

Tk 38 B S8 0 ) S L A B o) 4 RO AR 1 — BTz
AR R EAL &Y. 29 pH 24 10, H B L I 1A
48 min, A E R 2.2 ¢ 1.0, KNI BE R 50 C I, e Hir
TSN B B AR RS B — BT A AR R R R A
YRy e R L RN 34.01 %0, 2036 B8 I R A5 S Y
KB B — TR R A SRR & A AL T 935K
P HF A S AT E S B B R T R,
S o IR A K R 17 ) AT 3 4R T LA
AE . AT RE R T WE AL = W 51 A 20 b i 52 3, 1l HL 1B B
IS BB R KRR, SO R B R A TR
P AT A R R A R T A K MR LA S
2.2.2 pHIMBABIEAT pH s stk & A PO 6 1F
B pH A5 0F T (888 H R4S M R TT L AR S 78 P 1R 3R B i
SEATEHITE . K 24 pH (H 50l X & H Rk
ERRER I O A R RIT &L B, TR
ARy U FLAG PR AT KA

BSOS L TR TR pH X A AR S KA il PR
o P I 52 0, e LR MRS E MR pHL B 389 52 5 e R
J5 T B ELFLR TR S5 vl 5 B O IR AR AR R B
Pedie 22 . RIS B 52 R W, pH B O B K 2 3 R
KRR H RN P AL T L. pH B
B 2o (R 1 A 55 7K P LR Y P L TR AR E L BL f
R FL TS E L 25T B R I 1 I B T 5 T B A A
(] B SE K, KRB 1 A 5 K M R Y R R AR e T FL AL
PR FUARRE M B T FLAR VRS B B R ek . R
B 60 °C,pH 11 fmFAb 21 5 h i, LA 5 FL AL fR e M ik

1= 5 1B -2

FEOREFEER BT HHEH B

Mechanism of protein Maillard reaction (take glucose as an example)
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Figure 2

The pH conversion process and its effect on

protein surface properties
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Figure 3  Phosphorylation between protein isolates and

sodium trimetaphosphate
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