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Effect of Cavitation Microjet on Structure and Properties of
Rice Bran Protein Thermal Aggregates
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Abstract; The heat-soluble aggregates were prepared by heat treatment ( pH value 7.2, 100°C,
20 min) , and the cavitation microjet of different pressures (0, 30 MPa, 60 MPa, 90 MPa, 120 MPa)
were respectively applied to the thermal aggregates. Impacts of cavitation microjet treatment on structural
characteristics ( 3D microstructure, molecular weight distribution, functional group, particle size,
potential and hydrophobicity ) and emulsifying properties ( emulsification and emulsion stability ) of
soluble rice bran protein aggregate were investigated by using soluble rice bran protein as a control. The
results showed that compared with the heat-soluble aggregates, 3D microstructure height and particle
size, total free sulfhydryl content, the average particle size and B-sheet content were reduced to the
lowest point after cavitation microjet treatment (90 MPa) , and the structure became loose; the surface
hydrophobicity, emulsifying property and emulsion stability reached the maximum value, which was
increased by 798.05, 90.32 m’/g and 281.68 min, respectively, compared with the heat-soluble
aggregate. Low-pressure (30 ~ 90 MPa) micro-jet treatment would reduce the hot-soluble aggregate
particles, convert the insoluble aggregate into soluble aggregates, and increase the emulsifying properties,
while high pressure (120 MPa) would cause the protein to aggregate and the emulsifying properties would
be slightly reduced.
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Fig.2 Protein aggregate size distribution diagram
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Tab.1 Characteristics of protein particles under different treatments
FE it LA/ nm Hi A/ mV hEE
SRBP (104.80 £2.33)¢ (0.52 £0.03)" (-22.53£0.80)° (214.70 £2.43) "
STRBP (478.27 £8.66)" (0.58 £0.04)" (-26.13+0.93)" (561.81 £5.36)"
STRBP —30MPa (236.53 +5.44)" (0.32+0.02)° (-21.00+1.11)° (542.28 £3.76)"
STRBP — 60MPa (223.63 £3.32)" (0.27 +0.01)* (-22.53£0.21)°¢ (518.39 £3.21)"
STRBP —90MPa (203.93 £2.84)¢ (0.26 £0.01)¢ ( -24.83£0.81)" (405.05 £3.42)°
STRBP —120MPa (214.23 £1.86) ¢ (0.28 +0.01)* (-22.03+1.05)° (427.27 £4.12)"°

R MR E R B EFARE (P >0.05) , ARNZEFRE(P<0.05), F,
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Fig.3 Hydrophobic diagram of protein thermal aggregates
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Tab.2 Amino and carbonyl contents

FE it

JEE/ (pmol-mg ") (nmol-mg~")
SRBP (0.32 £0.01)" (5.67 +0.02)°
STRBP (0.24 £0.02)° (5.88+0.03)"
STRBP —30MPa (0.28 £0.02)° (5.86 +0.01)"
STRBP — 60MPa (0.34 £0.02)" (5.77 £0.02)°
STRBP —90MPa (0.41 £0.01)" (5.71 £0.02)
STRBP — 120MPa (0.40 £0.01)* (5.72+0.01)°
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SR A 4R R [ B R A ) R RS 25 R
#, M) Bz, 5 SRBP AL, STRBP (19 5 57 HE Al —
BB A T R T S b o Bl A AL B
S PR3 O, B 1 B R A B e N A R R
A T 9 1 S D) S B S 0 s ek Y e, HLAE
60 MPa [ {7 1 5 1k 35 Bt i B Jie KO MH, L R At
Bt/ IME . WFFER W, 78 b 21 8] % A 407 5 1Y
HH DL I & K AR R B ) B AE B B Y SH 2
A R E R 1 N 51 SH/SS S8, 8
BRSO B B A B L A
VAL BRAT 0 8 BRI R SOIR S BRI =

Sty A5 SS HEAL Ny SH.SS S LW/, 52 5 ik
%, {H ALY FE S R IE 900 MPa B TR (158 — 15
7 A 0 5 3 R 6 OF T AL R o
AR 1 A T R S K 2
ST S

Dfﬁfﬂéflh% 4 47
=7r EEwE A B~ b b ~
el « N
% :
Ej sH P2

X
&\ &
1 3 13 &
P J"“
% 2 128
‘_a\ 24 be b ab ab |~ %
e . i I
= 1 . 1l

od 0
A W o o™
:Sg& ,‘g& %,‘Q& «?\Q
FES

K4 HEARERSES R

Fig.4 Protein aggregate thiol content
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Tab.3 Content of each component of the secondary structure %
B Bl B2 B B-4 fi - B 3 Bl +p2

SRBP (41.30 £0.53)" (5.96 £0.54)*° (17.28 £0.92)° (22.99 £0.53)* (12.47 £0.59)1¢ (47.25 £1.75)"
STRBP (44.67 £0.48)"  (6.35+0.61)"  (13.78£0.94)"  (21.62+0.50)"  (13.58£0.81)¢  (51.01 =1.74)"
STRBP — 30MPa (44.74 £1.43)"  (3.2220.536)° (19.70+1.08)*  (15.671.01)"  (16.67 £0.31)"  (47.95£0.68)"
STRBP — 60MPa (44.39 £0.74)" (4.77 £0.25)"° (19.22 £0.93)®  (16.81 +0.83)° (16.79 0.31)" (47.17 £0.97)°"
STRBP —90MPa (37.71 £1.25)°¢ (4.64 +0.27)" (19.63 £0.65)* (20.12 £0.24)° (17.90 £0.58)* (42.35+0.52)°
STRBP — 120MPa (41.0320.43)"  (5.63+0.91)™  (18.14£0.17)"  (19.15+0.12)%  (16.06 0.82)"  (48.66 +1.34)"
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Fig.5 Fluorescence spectrum of protein thermal aggregates
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Fig. 6 Emulsification characteristics of protein thermal

aggregates
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