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Construction of foxtail millet prolamin-xanthan gum composite particles
and the emulsifying properties of the stabilized Pickering high internal
phase emulsions
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(College of Food Science and Engineering, Shanxi Agricultural University, Jinzhong 030801, China)

ABSTRACT: Objective To construct stable food-grade Pickering high internal phase emulsion using foxtail millet
prolamin. Methods Foxtail millet prolamin was modified with xanthan gum to prepare composite particles. The
contact angle, Zeta potential and Fourier transform infrared spectroscopy (FTIR) of the composite particles were

analyzed. Pickering high internal phase emulsion with an internal phase ratio of 75% was constructed using the
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composite particles, and its structural, rheological and stability properties were evaluated. Results Successful
construction of foxtail millet prolamin-xanthan gum composite particles, when the concentration of xanthan gum was
4%o, as the protein concentration increased, the contact angle increased (from 45.17° to 61.06°), indicating reduced
hydrophilicity, while the Zeta potential decreased from —45.97 mV to —49.27 mV. Conversely, when the mass
concentration of foxtail millet prolamin was 10 mg/mL, an increase in polysaccharide concentration decreased the
contact angle from 79.48° to 61.06°, indicating enhanced hydrophilicity, while the Zeta potential decreased from
—42.00 mV to —49.27 mV. Rheological results demonstrated that increasing protein and polysaccharide concentrations
enhanced the emulsion’s resistance to deformation and overall stability. When the foxtail millet prolamin mass
concentration was 10 mg/mL and the xanthan gum concentration was 4%o (m:V), the composite particles exhibited the
highest absolute Zeta potential value, along with superior emulsification stability and activity, resulting in an
emulsion with optimal deformation resistance. Conclusion Foxtail millet prolamin-xanthan gum composite
particles can form a stable Pickering high internal phase emulsion.

KEY WORDS: foxtail millet prolamin; xanthan gum; Pickering high internal phase emulsion; particle
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Fig.1

Three-phase contact angles (A), Zeta potential (B), FTIR (C), emulsifying activity (D) and emulsifying stability (E) at

different MG and XG concentrations



S5 skEM, A /NOREERAEE -2 GBI T B R A B AR E 1Y Pickering R N AHFLIR O FLALRRERT 105
XGuy,-MGy et 1 HY 7L 7L A T 1k A 2L A A2 1 i) AIFLIR, MG KL JCIETE AR A2 Ao il K S TR . X R]

17.09 m%/g il 74.05%. FfiZE MG B BER N, FLALT 1k
MFLAEEMEE R T KIEE 4T, o MG o-XGay 1
FALEEMFL R EE SR, B8 T 5742 mYg M
214.57%, ARBEEMHET MG 0-XG iy« XGay-MG; 43
BIRE T 129.75%. 140.52%. # MG o-XGsy, I FLALFRE
PER TS, X AT RER T2 AR HLAL ARG I DL R 28 [a] 44
SR AL I AT TR RS e ) P RS, T AR e L

2.2 THMLEHINER

% FH Ot 3R £ BB X MG-XG NPs a5 1)
HIPPEs (75%) RO Z5 /4 24T WAL (B 2). MG F2E I FLIR
RIE SN Z (B 2A1), F£W MG FHAREM A E AN 75%

250 pm

250 pm

250 pm

—
C3
.
D3
.
E3 o
.
F3
.

E-_]EC-OG->

E2

250 um
. 250 pm

250 um

oo
—

B E B KA (B 1A). XG FEFLIRLE 2 h V\]LU}
2, LEARMAENMAA, TEANKE, FEAABE
(Kl 2B1), W XG NReMALFE NFR T5%MFEIE . XG
VS TR G T AR 546D, 4 301 43 5T X AR 46 4 v 3 S
ARAYE, (0 SR B R, R B AT R B
M2 XG iR MG AT TE sURR A 14 2 A AE FLIR (] 2C~T)
S a0 T AR L T NS, B R I A kL
FHIES BT ARMF, HIbh MG-XG NPs RER
HIPPEs A /KA A ZL, X5 MG-XG NPs A9 iEEPE 2 3
SEARMERYZE A —2, 2 MG FRELRE N 10 mg/mL .
XG A 1%oF (] 2C1), FLIR AR N A IR AT DL i A 45
A1, HILRRAREK, B XG WM, LRE

Gl

RTINS

250 pm

]E

S IS} T Q
.N .N .N .N

250 pm

250 pm

w1 FLAMILEL; 2. WhARDOG R 3. AKAHZEEE; AL MG; B. XG; C. MG1o-XGiy,; D. MG19-XGax; E. MG19-XGay,; F. MG1o-XGug;
G. XG4%0-MG3; H. XG4%0-MG6; 1. XG4%D-MG4; J. XG4%D-MG20
B2 AR XG # MG B i oG R £ iR 14

Fig.2 Confocal laser scanning microscope micrographs of different XG and MG concentrations
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viscosity scanning (D) and thixotropy (E)
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