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Fig.6 Emulsion pictures of SPI and different oil phases isomeric cetane (a), liquid paraffin (b), D5 silicone oil (c¢),

olive oil (d), sunflower oil (e) and caprylic capric triglyceride (f)
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Fig.7 The appearance and microscopic photos of HIPEs emulsified with different amounts of iso—hexadecane

by SPI solutions at different concentrations
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Table 1 Drop sizes of SPI solutions before and after storage for 30 days

R SPI VA B 4 i 3 0 5LiRk 1 d #9&iE R T /um 30 d # i & R~ /pum
1% SP1,75% it 48 31.10 £ 13.81 31.81 £ 10.74
2% SP1,75% 1 48 23.97 +10.13 24.04 + 8.49
2% SP1,80% i1 48 29.69 + 12.06 30.71 +7.48
4% SP1,75% ¥ 48 22.36 + 8.59 22.94 +9.40
4% SPI,80% i A8 24.01 £ 8.25 2437 +7.16
4% SPI,85% it A8 28.98 + 11.34 29.41 £9.08
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Fig.8 Appearance of iso-hexadecane or HIPEs emulsified by 2% and 4% of SPI containing S—carotene under UV

irradiation (a) as well as broken line of residual content of B—carotene (b)
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High Internal Phase Emulsion Constructed Based on Spirulina Protein Isolate

and Its Photoprotective Properties

Mao Yi'?, Ding Jingjing"?*, Sun Yajuan'?, Yang Cheng"*
(‘Key Laboratory of Synthetic and Biological Colloids, Ministry of Education, Jiangnan University, Wuxi 214122, Jiangsu
*School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, Jiangsu)

Abstract  Spirulina protein isolate (SPl) was used as an emulsifier to prepare high—internal phase emulsions (HIPEs),
and the effects of emulsifier mass fraction, oil phase type and oil phase proportion on the construction of HIPEs were
studied, and their storage stability at room temperature and protective effect on UV-induced B-carotene degradation were
explored. The results showed that SPI has good surface wettability, foaming ability, interfacial tension reduction ability
and UV absorption ability. It had good emulsifying properties for a variety of oil phases, and 75% (volume fraction) of
oil phases could be emulsified with a mass fraction of 1%. HIPEs constructed based on SPI had good storage stability at
room temperature, and could effectively encapsulate B—carotene, and after UV irradiation, the emulsion structure was in-
tact, and the photodegradation of B—carotene was effectively inhibited, and the residue of B-carotene reached 45.56%.
Conclusion: HIPEs with food grade, good biocompatibility, high stability and strong ultraviolet resistance were prepared,
which have potential application prospects in food, cosmetics and medicine, and provide reference data for the prepara-
tion of natural protein-based emulsions.

Keywords Spirulina protein isolate; high internal phase emulsion; biocompatibility; stability; active substance protection



