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Preparation and algae inhibition of garlic oil microemulsion

HUANG Yang', GUO Ming?, WANG Yiping', YE Bihuan’, CHEN Youwu’, WANG Weiyu*

(1. College of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. College
of Chemistry and Materials Engineering, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 3. Forest
Protection Research Institute, Zhejiang Academy of Forestry, Hangzhou 310023, Zhejiang, China; 4. Hangzhou Lin’an
Agricultural and Forestry Technology Promotion Center, Hangzhou 311399, Zhejiang, China)

Abstract: [Objective] This study aims to prepare microemulsion from garlic oil in order to improve the
stability of garlic oil and develop a new type of plant-derived algaecide. [Method] The effects of surfactant and
co-surfactant types and mass ratio (K,,) on the formation of garlic oil microemulsion system were investigated
by phase transition method and pseudo-ternary diagram, and orthogonal experiments were carried out. The
stability of garlic oil microemulsion prepared under the optimal conditions under different temperature, pH and
centrifugation conditions of 5 000 and 10 000 r-min ' was investigated, and the algae inhibition of garlic oil
microemulsion experiment was carried out. [Result] The optimum preparation conditions were 25 °C, Tween
80 as surfactant, ethanol and n-butanol as co-surfactants. The mass ratio of the three was 1:1:1, and the mass
ratio of mixed surfactant and garlic oil was 4:6. The obtained microemulsion was yellow clear transparent
liquid with light blue luster. The average particle size was 20.1 nm and the polydispersity coefficient was 0.144.
The algae inhibition rate of 320 mg+ L™ garlic oil microemulsion was 82.54%. [Conclusion] The successfully
prepared oil-in-water type garlic oil microemulsion has good stability, suitable particle size, and obvious algae

inhibitory effect. It is expected to be a new algaecide. [Ch, 9 fig. 3 tab. 31 ref.]
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Table 1  Effects of different surfactants on the formation of microemulsion
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Figure 1  Effects of different surfactants on microemulsion Figure 2 Quasi-ternary phase diagram of garlic oil microemulsion

under different additives
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Figure 3  Tyndall phenomenon of garlic oil microemulsion under different systems
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igure 4 Quasi-ternary phase diagram of garlic oil microemulsion
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Table 3 Orthogonal experimental results

Saes AQ) B(K;) C(D)/C Hr4%/mm L
1 1 1 1 59.3 925
2 2 3 3 87.2 90.1
3 1 2 3 65.5 91.7
4 2 1 2 105.2 89.4
5 3 1 3 139.6 82.4
6 1 3 2 20.1 96.3
7 3 3 1 43.0 93.7
8 3 2 2 129.2 84.8
9 2 2 1 154.7 81.4
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Figure 5 Particle size distribution of A1B3C2 garlic oil microemulsion Pd “P é'l] 31'7’ ﬁié‘:‘? %1\

Figure 6 Diffusion results of methylene blue (left) and Sudan Il (right)

in garlic oil microemulsion
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Figure 7 Temperature and pH stability of garlic oil microemulsion
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Figure 8 Algae inhibition effect of garlic oil microemulsion
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Figure 9  Effects of different concentrations of garlic oil microemulsion

on the algal density in Chlorella sp.
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