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Preparation of Millet Starch Pickering Emulsion with High Emulsion Stability

YU Bo', LU Lanfang', YU Haizhong', TANG Shangwen', HUO Yingiang', WU Jinju', YAN Y
(1. College of Food Science & Technology, Hubei University of Arts and Science, Xiangyang 441053, China; 2.
Xiangyang Sanzhen Food Co., Ltd., Xiangyang 441053, China)

Abstract. Application of starch-based Pickering emulsion was widely investigated in food, medicine
and cosmetics. In this study, ultrasonic-assisted octenyl succinic acidification and ball milling on
millet starch were used to improve the emulsifying ability and stability. The corresponding
mechanism was elucidated by measuring the degrees of substitution and hydrolysis, characteristic
functional groups, crystal structure, micromorphology, particle size and emulsifying index. The
results showed that ultrasonic treatment improved the reaction efficiency and substitution degree.
The OSA groups were mainly grafted in the amorphous region of millet starch, and slightly entered
into the crystalline region. Ball milling destroyed the particle morphology and crystal structure of
OSA millet starch. The ability to form Pickering emulsion of OSA millet starch and the emulsion
stability were significantly enhanced with the increase of ball milling duration and the amount of
millet starch added. Ultrasound-assisted octenyl succinic acidification combined with ball milling is
an effective technology to prepare starch-based Pickering emulsions with high emulsion stability,
which is conducive to develop and utilize starch resources in the field of Pickering emulsion.
Keywords: millet starch, Pickering emulsion, emulsifying, stability
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Fig. 4 Infrared spectra of OSA millet starch with
different degrees of hydrolysis
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Fig. 5 SEM of OSA millet starch prepared through different ball-milling time (1 000x and 3 000x)
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Table 1 Effects of ball-milled OSA millet starch addition on the stability of Pickering emulsion

WAL R A WO 7 d LHCRAS
T T Y T T N T
1.0 74 70 70 70 70 70 TIEZ 1.5 mL KHr
1.5 84 80 80 80 80 80 TEZ 1.0 mL KH7
2.5 100 90 90 90 90 90 TE250.5 mL K#HTH
3.5 100 99 99 99 99 99 AR E
5.0 100 99 99 99 99 99 AR E
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F 2 BREE OSA /INKIEMFINE ST Pickering ZL 7 #i112 A &1
Table 2 Effect of ball-milled OSA millet starch addition on the particle size of Pickering emulsion

UL R e v D/pm D5/ pm Dy pm Dys/pm Dio/pm L 2% i AL
1.0% 93.9+4.7 224.0+11.9 430.0+15.7 244.0+10.2 151.0+6.9 39.8+1.7
1.5% 22.3+1.7 114.0+£10.5 245.0+46.0 127.0+18.0 49.6+3.4 121.1+8.4
2.5% 14.1+0.6 67.1+3.7 189.0+7.4 87.1+3.8 34.6+1.2 173.6+6.0
3.5% 9.8+0.2 46.3+2.0 93.3+4.3 48.6+2.2 24.3+0.8 246.4+7.5
5.0% 7.8+0.1 26.7+1.0 50.4£3.0 27.9+1.3 17.4+0.4 345.4+8.5
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2022 4E 9 H 14 B BB & A % 1 (EU) 2022/1492, 1L #E 75 202 # 4T 18 CGMCC 14498 (Corynebacterium glutamicum
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SIS IR T 2 5 g B SRR N, D RE AL Oy < BUEE R | AL TR R K AU 5 IR 5 43 5 R 3e322iii Hl 3¢328;
o L 202 70 TR 6 7 35 7K % 12910 2 M )Rk v e s 75 528 10000 mg/keg s HEHESI R 2 2032 4 10 A 4 H .
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