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Abstract: [ Objective] To explore the optimal preparation conditions and stability of an ultrasonic-assisted xanthan gum-Gleditsia sinensis
seed polysaccharide Pickering emulsion. [ Methods] Using G. sinensis seed polysaccharide and xanthan gum as composite colloidal
particles and corn oil as the oil phase, single-factor experiments were conducted on the mass ratio of xanthan gum to G. sinensis seed
polysaccharide, oil phase ratio, and ultrasonic power. Based on these results, response surface methodology was employed to optimize the
preparation process with the emulsifying activity index (EAI) and emulsifying stability index (ESI) as evaluation indicators. The thermal
stability and salt stability of the Pickering emulsion were investigated. [ Results] The optimal preparation conditions for the xanthan gum-G.
sinensis seed polysaccharide Pickering emulsion were as follows: G. sinensis seed polysaccharide concentration of 10 mg/mL, mass ratio of
xanthan gum to G. sinensis seed polysaccharide at 0.05, oil phase ratio of 30%, and ultrasonic power of 350 W. Under these conditions, the

EAI of the emulsion was (0.056 0+0.000 8) m*/g, and the ESI was (575.98=5.45) min. The emulsion demonstrated good emulsification
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stability at temperatures ranging from 25 °C to 50 ‘C and NaCl concentrations of 0~100 mmol/L. [ Conclusion] The combination of xanthan

gum and G. sinensis seed polysaccharide, prepared via ultrasonic-assisted processing, effectively improved the emulsifying properties and

stability of the Pickering emulsion.

Keywords: Gleditsia sinensis seed polysaccharide; xanthan gum; ultrasonic emulsification; Pickering emulsion; stability
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Figure 15 Microstructures of Pickering emulsions under different ultrasonic powers (40X )
r 0.0301 I EAI 1400 =
50F a —&— ESI _a_ g
N = 0.025] — /A\ £
T 40t 2~ 1300 £
= b b S T 0.020F Z3H
w2 0| He =4
= "gg%o.ms— B 7200%3%
'z =& £ =<
s 201 *E < 0010} // i
& g S C e 11008
101 = 0.005- (W z
=
g
0 0.000 o =
0 150 250 350 450 0 150 250 350 450
A A R %
Ultrasonic power/W Ultrasonic power/W
(a) FHIE (b) EATFIESI
[/ — 4 AR T BEAS ] e 78 22 5 . 3% (P<<0.05)
B 16 Pickering $Li& £ R F A& F 2 & F ¢ 46 & .EAl 4= ESI
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emulsions

182



F&M | Vol.41, No.10 HENE HRR—EAKSHE Pickering LB R HEHHETZRURREES

B AL
Oil-to—volume ratio/%

B05 007 009 011 0.3 015
A RS AR 2B L

Mass ratio

(b) AB% LAl

600
% < = 400r e mnses W E
i3 = 7 SECTAILRS N £
K LN 5
g 100 LA E .
e 0 050 = 2
Sl o=
E= 450 =
=} =)
0., R
250 g [100 Onpe 20 & o\@ﬁﬂ
0.05 007 009 011 0.3 0.5 . 250 (P 0 35 40
A R S BRI R AL oy, o Bl L
. N . -
Mass ratio Oil-to—volume ratio/%
(d) ACEmZR (e) BCHA T (f) BCAFRIZHE

B 18 Pickering 5Lz £ R Bl B % X Z 4 ESI# v tdoh 2 & B Ao 5 5 X A
Figure 18 Response surface plots and contour plots of the effects of different interacting factors on ESI in Pickering

emulsions

<Q

(a) 25C (b) 50 C (¢) 75C
K19 Pickering SLiR £ RFIRE T 69 LM

Figure 19 Microstructures of Pickering emulsions at different temperatures (40 <)

r 1= 801
[ EAI £ L
= 004F ] —=— ESI £ 70
E N 1400 E . 001
3 o =% 50
vz § e ZH m 5400
=2 g S = £
S5 E BRI = £ 5ol
= F 0020 £ SE
s L R = o0
= £ B &) —a— () mmol/L
& 1200 £ 10+ —e— 100 mmol/L.
E )]s —a— 300 mmol/L
= — | | | |
0.00 25 50 75 10 2 12 24 36
R it i)
Temperature/ °C Time/h
(a) EAIFIESI (b) FLHTHEL

B 20 Pickering 5Li& /£ & B i& B T #) EAI ESI A= $L#7 35 4
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