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Emulsifying property and antibacterial activity of esterified
soybean protein-chitosan complex
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Abstract: Esterified soybean protein-chitosan complex was prepared from esterified soybean protein
solution and chitosan solution with a mass ratio of esterified soybean protein to chitosan of 1 : 0.1 by
stirring the mixture at room temperature for 3 h, and characterized by FTIR and fluorescence spectrum.
Furthermore, the influence of esterification along with chitosan addition on the emulsifying property and
antibacterial activity of the complex was discussed. The results showed that hydrogen bonds were involved
in the formation of esterified soybean protein-chitosan complex. At pH 5.0, compared with those of
esterified soybean protein, the emulsifying capacity of esterified soybean protein chitosan complex
(MSPI-CS), esterified glycinin-chitosan complex (M11S-CS) and esterified S-conglycinin-chitosan complex
(M7S-CS) were increased to 10.8, 9.0 and 12.0 m%/g, and the corresponding emulsion stability were
increased to 88.9, 71.4, and 95.4 min, respectively. The inhibition zone diameter of MSPI-CS, M11S-CS
and M7S-CS against Escherichia coli, Staphylococcus aureus and Salmonella increased. The average
particle size of emulsions with MSPI-CS, M11S-CS and M7S-CS as emulsifiers were decreased to
(255.245.3), (315.6+2.4) and (253.6+£1.7) nm, and the absolute values of Zeta potentials increased to
(22.07+0.40), (20.6840.09) and (22.33+0.88) mV. At the same time, the storage stability of the emulsions
was improved.
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Fig. 1 FTIR spectra of esterified soybean protein, esterified
soybean protein (pH 3.0-5.0), chitosan and esterified
soybean protein-chitosan complexes
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Fig. 2 Fluorescence spectra of esterified soybean protein,

esterified soybean protein (pH 3.0-5.0) and esterified
soybean protein-chitosan complexes
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Fig. 3 Emulsifying activity (a) and emulsifying stability (b)

of esterified soybean protein, esterified soybean protein
(pH 3.0-5.0) and esterified soybean protein-chitosan
complexes

# 1 MBRLREER. BRERZER (pH 3.0-5.0) KiE
R GEA-FERMEE S YN Zeta AL
Table 1 Zeta potential of esterified soybean protein, esterified
soybean protein (pH 3.0-5.0) and esterified soybean
protein-chitosan complexes

Zeta B\, /mV

MSPI 22.93+1.05°
MSPI ( pH 3.0-5.0) 23.67+0.31°
MSPI-CS 27.17+0.29%
MI11S 20.50+0.70°
M11S (pH 3.0-5.0) 20.91+0.28"
M11S-CS 24.07+0.47%"
M7S 21.43+0.21%
M7S ( pH 3.0-5.0) 21.71£0.50"
M7S-CS 27.1740.35%

F: NEFHRE (a, b) FoRERUCKEEAZINE Zeta 72
FRE (p<0.05); NEFHR (a'~c¢) £l REEA (pH
3.0-5.0) ZIH] Zeta B 25 5 % (p<0.05); REFE (A, B)
HARUAKRGEA-CTRBEE AW ZN Zeta N 2ZEF B H
(p<0.05); *F R AR R4 BT AR b K T8 B KR bk T E E
SERBEE G206 Zeta BT 2E S BE (p<0.05),

24 MEMS

KB HAE BT AE SE R IBAT I . YT
PRI 4 (B A R T A R Y, 255 I 4,
Bl 4 i, fEpHS.0 &, BRfbRGERA . MRibKT
HH (pH3.0-5.0 ), STRABEMERIL K GIE -T2 R
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ZBFE (p<0.05); REFH A~C RnRFE—FEL, AR
W IR 2557 3 (p<0.05),
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B BRACR S - R E S W A

Fig. 4 Antibacterial activity of esterified soybean protein,

esterified soybean protein (pH 3.0-5.0), chitosan,
esterified soybean protein-chitosan complexes
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Table 2 Mean particle size of emulsions
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Fig. 5 Effect of storage time on the mean particle size of
emulsions
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