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Effect of Ultrasonic Treatment on Stability of Oil-in-Water (O/W) Emulsion Containing

Soybean Protein Isolate-Chitosan Complex

DING Jian, SUI Xiaonan, WANG Jing, DONG Jixuan, MA Wenjun, LI Yang, QI Baokun, JIANG Lianzhou™
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: The purpose of this study was to explore the effect of ultrasonic treatment on the properties of O/W emulsion
containing soybean protein isolate-chitosan (SPI-CS) complex. The relationship between surface hydrophobicity, emulsifying
activity and emulsion stability and oil-water interfacial tension, particle size and stability of the emulsion were investigated.
The results showed that surface hydrophobicity, emulsifying activity, emulsion stability and interfacial adsorption of SPI-CS
without ultrasonic treatment were relatively low, and the particle size of the formed O/W emulsion was about 100 pm. The
zeta potential of the emulsion was low and the droplets tended to aggregate. Creaming index was the highest after storage for
7 days. Ultrasonic treatment of SPI-CS formed emulsions with markedly improved properties. The O/W emulsion became
more stable with increasing ultrasonic power, and it had the highest stability and lowest creaming index at 400 W. However,
when the ultrasonic power exceeded 400 W, the particle size of emulsions was increased under light microscope, and zeta
potential, emulsifying activity, emulsion stability and interfacial tension decreased obviously. Ultrasonic treatment exposed the
internal structure of SPI protein molecules, unfolded part of the protein structure and increased molecular flexibility, thereby
promoting the electrostatic interaction between chitosan and the protein, which indicated that ultrasonic-treated SPI-CS
could affect the stability and relevant properties of O/W emulsion.
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fRUTHE, FI2 mol/LINaOH i il ¥ pHAE 7.0 )5 &5 0>
(10 000X g, 30 min, 4 C) , W EiHEWiA4 CNHE
BFKENT48 Wit dh, WiRTER, ARG HEEN,
HE AR E S HCN90.11%, FHAS IR &5 50N1.43%,
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E R PR — 7 Joft & 1) AN [) R 75 R A b B K T 0 S B
FIRESAE T 28 7K, 8 IR 920 mg/mL.
THERF PR X — 7 Jo1 & 1 76 SRR ¥ T 100 mmol/L £ 2 4%
MR (pH 3.00 w1, fEER F RS hfF AN VKEE Kk
W, BRFERME R R E V10 mg/mLE i 5. KR
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Fs HEOR D% 81 Fh i 1 25 RS A B AR AR 5K A
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DR EEE (0.02 g/L) , K HIE LGB B R 28
e, RRREAT LR FLIT R E VERI E il k. FLATERR
SE M SR IS E (creaming index, CD) Fox,
A (3) Finits.

—Hs 100
Ce= (3)

X HONAE E R E Elem; HONHOE IR
H B lem,
14 H¥Egia

SR BRSNS K, SRERAxEs. HHESR
TH MR HISPSS 1853 %) £ 4f 347 ANOVA 72 7 . 2 14
I3HT, PAP<0.05NZESFR#E; %R Origin 8.5 A .

2 SHRES

2.1 R[EIHERE &AM BERTSPI-CSE &M & R R4
Galiag= |

#1 ATRBFELEGLEESPI-CSEAYHTEARM_REWHENEE
Tablel Secondary structure contents of untreated and ultrasenically
treated SPI-CS complex

%

Fidh o BBIRAN SR ST RAN SR AN BRI M

RAF 153941900 39474£220°  17.154+0.50° 28.03+0.70°
200W  15.18+1.40°  3834+1.10° 18.48+0.40" 28.92+0.90°
300W 14954070 36.42£040°  19.054+0.50° 29.15+1.30"
400W  1257£170°  3531+£020°  22.26+0.60" 30.38+1.10"
500W  1246£1.50° 35574040 21.55+0.80 29.42+1.20°
600W  1236£0.50°  3597+£020°  21.9840.80 28.99+1.30

i FASERARNE FREORZE R B (P<0.05) , .

W ERERMEE SR EA R R4S
I A T & B . R A O R A X B
(190~240 nm) J& T IRBERWTEH, f8& 7 &AM E
HEMI RIS B o FIFICD Proftl & B AF X 15 31 i B 1 2k 47
SMTIEE . RPN, REoBEALHSLHE)E,
Bt 5 75 DN, a9 A S B R 15.39% PR 3
12.36%, B-#r&fHxt &a G m, - MM
A& B Th 5 MK . Li HuijingZE " 7048 75 4b 3
UK S5 B A S M S M 2R g . Ui
KON B ERALBFEAEG, Ha-185EMp-91 & 1R
oy TR IR B-FE AT th M Bk, L g4 M
AR, TMSEHWE RN, EARS F4MEE
FABLER. KE0BEAa-ZEfp-HrSai/ EE i
SEEYERE, BB T REBIN T A P I A
M, EARSTEIT, —REMEIOR, EARA
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Fig. 1  Surface hydrophobicity of untreated and ultrasonically
treated SPI-CS complex
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Fig.2  EAI and ESI of untreated and ultrasonically
treated SPI-CS complex
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P VEREIE I o 1T 52 A W AE T - K T TR PR, R B K
1RGO, FEKEERRBAMAEEAN T EE
W B e T, 5 2R T B K A s s R — Y
SPI-CSE A 4600 Witd 7 i IESIFAAE, AIRE2 b Tk
()68 75 T 2 A8 B 1 S (A AR, SO H B R H AR
ZHIEKEEH, R T AR RRE . BAh, A A
PR A WEM - /K ST AT, E AW RREE KA
7K SR A R B BB HER 2 5 2 A Y EATRIEST™,
24 R[EIHE AT AL BE X SPI-CS & &4 L TH 5K 1 50
] —— RALFE  —— 400 W
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Fig. 3  Interfacial tension of untreated and ultrasonically
treated SPI-CS complex
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3.86 mN/m. X7] g T UL ZE A WESL. EALR
FH AL TR A B HISPI-CSE AW, S EILAE M -/K Tt A
HREIRMEE . MEdBmhReE s, vTiEmTRE
BV B REAT N, A8 ILAE - 7K ST A R I P A
PSS, FLIR AT GK SRR . BRIk, 3 R 7 AL B
SPI-CSTERIM R GV 5 AR AEB A A, FALRE I H
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Fig.4  Particle size distribution of untreated and ultrasonically
treated SPI-CS emulsion
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Fig. 5 Changes in zeta potential of untreated and ultrasonically treated
SPI-CS emulsion
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J2 B T 5T SR R A, T A Ak 3R g T 6 S Ak 3
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AW EA T EE ERRE, R T X R
WA R TERE, B A S 7 SO IR P A EAR
P55 8 T AR 7€ 10058 [l HEAT, 10 BH R P A 2 A s
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1, IR IE R, HEAMLEM . "R AW
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Fig. 6  Microscopic structures of untreated and ultrasonically
treated SPI-CS emulsion
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