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Preparation and Stability of Reconstruction Oil Body Emulsion
under Different Ultrasonic Conditions

LI Yang SUN Yufan XIE Fengying YAN Shizhang ZHONG Mingming QI Baokun
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract; Effects of ulirasonic treatments with different powers (200 W, 400 W) for different durations
(6 min, 12 min and 24 min) on the stability of recombinant oil emulsions were investigated. Functional
properties of the composite system as a function of ultrasonic conditions were explored at the same time.
Circular dichroism spectrum, particle size distribution, {-potential, FI and emulsibility were determined.
The emulsifying properties of the reconstituted oil body emulsion was significantly increased. At the same
time, the volume average particle size was decreased from 1 717 nm to 337. 5 nm, the absolute value of (-
potential was increased, and the «-helix content was decreased to 10.4% . And the solution had
homogeneous distribution and stable properties. However, with the further increase of ultrasonic power,
the surface protein of the recombinant oil body was insoluble, and the functional properties of the
recombinant emulsion was decreased. This indicated that the ultrasonic treatment would affect the stability
of the recombinant emulsion, and the ultrasonic treatment of suitable strength was beneficial to the
formation of the recombinant oil emulsion.
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Tab.1 EAI and ESI of reconstruction oil body emulsion

with different ultrasonic treatments

AR/ W AT/ /min EAL/ (m®-g~") ESI/min
6 (427.4 210.1)° (321.8 £25.6)°
200 12 (595.3 £13.9)" (535.2+10.4)"
24 (652.2 £24.3)*  (605.2 +17.1)*
6 (370.2 £8.7)%  (182.7£25.1)°
400 12 (324.5£23.4)% (229.6 +17.2)"
24 (202.3 £12.8)°  (164.5+9.7)°
0 0 (78.6 £6.2)" (18.8 +8.3)"

T [ AU R 7 B R Bl 22 57 835 (P <0.05) , R A,
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R FH 2l 25 G BIUR FORAR FEA [R) P 4% 1Rl 4 =
MR FLIBORL AR 3 A1 17 0, I F) A0 36 548 i
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s o, R 2 AL B RE SRS i R HOH B T
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= I 1 N B T = 1 N N SR e o A
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I ) S 5 A i 3T B B EE S, i O AT AR
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14 5] 400 W, H 2 R (R AR SCHG K, Ui
[N E S NTIRR = R Y ST v i s R E | =2 iy
2 T SR AR AN TV M SR AR A, 55 1k A A
2T A 155 W I T IE B 1] %) i K AR B S R
TR RS E PR o LA 2 A1 [ 5 52 B 22 0 73 A f) AR
25,400 W ISR AE I, 0 Y A v oA R 1Y A Ak PR
S N FLIB LA R A, AN T IE iy — A8 E 1)
FLIR o 15 200 W P i A BRI S 3T R0 0 1 1
T o35~ 18] (4 il 43 A0 3R A e 25 A0 A TR I BN il
T, U H 2 JE A RS I I 8] 2 24 min Ji5, 722 46 550
B, F- ki ie KA 337.5 nm, H AL R A KGR Y]
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Fig.2 CLSM and particle size distribution of reconstruction oil body emulsion with different ultrasonic treatments
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Tab.2 Changes of D, ; and FI of recombinant oil emulsion with different ultrasonic treatments
A/ 7 I ]/ Dy 3/nm
FI/% FI(72 h)/%
\4 min 7K SDS JK (72 h) SDS(72 h)
6 (448.3 +19.2)° (348.1+11.2)° (531.8+7.3)° (403.5+5.5)° (28.7«1.4)"  (31.8+0.1)"
200 12 (399.9 £2.7)"  (318.5£11.0)"  (465.6 £5.6)" (362.4+7.9)" (25.6 +3.4)¢ (28.5+4.3)°
24 (337.5+4.6)° (291.2 £6.3)*® (415.9 +4.6)¢ (338.7 +£3.5)¢ (15.8+£0.9)° (22.7£0.1)"
6 (761.0 £21.5)" (553.9+14.7)" (850.2+9.6)" (603.5+10.3)" (37.3+0.2)" (41.0+0.8)°"
400 12 (602.9 +10.3)°  (457.8 +7.7)¢  (720.6+5.3)° (527.4+7.1)° (31.7+0.1)° (36.7£0.8)°
24 (497.9 £17.0)%  (423.7 £4.2)%  (604.5+7.1)%  (498.3 +4.9)¢ (17.5£2.8)° (21.3+0.2)'
0 0 (1717.0+58.2)" (781.9 £22.7)* (1978.2+30.4)" (853.5+15.2)* (119.6=1.2)* (131.8+0.5)"

FLIRCRE R 3 A L34 59, ORLEE W /0N, o HoAR
SEMERAF X 53 2 P ERALMIRFLI W D, , J FI 48
o —35 ., UL IE X 98 B Y 75 A0 3 AT D
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Ro 2, 46N E MG , A T8 17 T 40 H W 5 ] ot
KA RAE A 3 (P PR ) R R R R A 25
B35, P <0.05) o] 1, A 2 o 8 75 AL FEAE LAY (A
o 2 XHE AR 7.9 mV, 21 8 7 b B S A% RE B B
C-FEL AV 266 X0 14 B S0 14 o o A R 7 () R 7 T
RN, TR FLIBA C-F 7 46 0T (B 52 B K
s X 5 ICHR[24 WFFE A5 R A0 — B, B A B A
Aab B[R] 4 38 T, B S AR LRI C-FEL A 48 X B
i, 3% AT BB R b T K B ) RS VR AT DL o

Oleosin £ 15 B i 18] Fr) it 7K AH 5L A T, 15 m A0k fi)
i T ) BRI . e
T2k 200 W 75 B [E] g 24 min B, 55 20 R 7L
() C-HL g X (e, RUITERL AR AF T E AL A 5L
A B B LR 7, nT B AR R e A R A
IH ] P9 L L o R L AR AT i AR E T
2.5 BERHSW

B 7L AL BE T Sb , i F) R ZOIR 25 52 i LR
REVEI I — A B AR, FLIR A0 Bk 2245 ol LR 4%
R R TR R IR E R, R 2 R A
PFR il # F 2 b AR FLRL D, 597846 o BT A7 B i
i FLAESATE 72 h 5 B R B4, X £ W] L
T2 h R RAEREINSR . SRS L L
PU , 28 P Ak ) 5 2R 4 /1N EL R R P I 1] 1Y
BN, BEER A BORWTREAR . 12 A )30 400 W, i
PR A 6 min B LR BE 529 R K X U W AE L
I E AR LI R A oy S R R AR R B B 1 i
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Fig.3 Changes of {-potential of reconstruction oil body

emulsion with different ultrasonic treatments
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2.6 EAMEBEHEEESN

FLIZ B8 Bon] DA s i L W A i A R v i AR e
PEAS AR pr 4 R AN [ R 7 b B £ T 4
A FL 9 E R A AT 28 d e LA [ R G 2
PG, 3 e B A [ 8 75 Ak BRS h) 4% A9 B 20 i 1R 3L
AR EES A 225 Hh Rl b PR
ARV S B RN 46.3% ,ix 53 2 7Lk i & Bt
FRE A — 2, 1 W L R K AR T RR
BB . MR, R A B 4 Y T 4L
A A7 0 18] S 7 B0 1 R 1, 28 R T % 200 W
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Fig.4 Changes of CI of reconstruction oil body estimated

using circular dichroism spectra
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