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Optimization of the preparation process of yakuchinone B
nanoemulsion and its stability
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410128, China; 3.School of Environmental Resources, Changsha Environmental Protection Vocational College, Changsha,
Hunan 410004, China; 4.Department of Food Science, University of Massachusetts, Amherst, MA 01003, USA)

Abstract: Using soybean lecithin as an emulsifier and rapeseed oil as the oil phase, a stable nanoemulsion system
encapsulating yakuchinone B was prepared. The preparation conditions for the nanoemulsion were optimized through
single-factor experiments and response surface methodology. Measurement of the emulsion was performed using a
nanoparticle size analyzer, a laser confocal microscope, and a Fourier transform infrared spectrometer to assess the
particle size, polydispersity index(PDI), Zeta potential, encapsulation efficiency, stability, and spectral characteristics. The
results indicated that under the optimal preparation process parameters(soybean lecithin mass concentration of 18.4 g/L,
homogenization pressure of 172.35 MPa, homogenization cycles of 7, and yakuchinone B mass concentration of
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7 mg/mL), the average particle size of the yakuchinone B nanoemulsion was (175.3744.33) nm, the PDI was 0.1330.02,
and the encapsulation efficiency was (91.0040.03)%. The encapsulation amount of yakuchinone B did not affect the
particle size and PDI of the emulsion, and the nanoemulsion with 7 mg/mL of yakuchinone B had the highest
encapsulation efficiency. The microstructure of the yakuchinone B nanoemulsion was spherical and uniformly distributed.
When stored at 4 <C for 28 days, there were no significant changes in the particle size, PDI, and encapsulation efficiency
of the emulsion, demonstrating the system’s stability. When the concentration of added NaCl was <30 mmol/L, the
emulsion could maintain a relatively stable state. When the NaCl concentration was =50 mmol/L, the particle size and
PDI of the emulsion increased significantly, and the absolute value of the Zeta potential decreased significantly, leading
to a decrease in emulsion stability. There were no covalent bonds formed between rapeseed oil, soybean lecithin, and

huperzine B, and no chemical interactions occurred.

Keywords: yakuchinone B; nanoemusion; high-pressure microfluidization; encapsulation efficiency
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Table 3 Particle size, polydispersity and encapsulation efficiency of yakuchinone B nanoemulsion with different yakuchinone B

concentrations

MR Hifenm PDI £33 3/% G L R Hifenm PDI f3 1%
(mg mL™?) (mg mL™)

0.0 173.0740.15  0.150.01 3.0 175.6740.70  0.120.01  86.3740.02
0.2 178.0740.40  0.130.01 81.6740.01 4.0 176.10#1.21 0.13#0.01  86.3340.03
0.3 180.3741.27  0.1640.01 81.2340.00 5.0 175.9341.48 0.14#0.01  85.8340.01
0.5 179.8040.82  0.13+0.03 80.9740.01 6.0 177.734.12  0.14#0.03  90.0740.02
0.7 182.4041.42  0.150.01 80.8740.03 7.0 176.9340.50 0.1620.00  91.0040.03
1.0 17817411  0.130.02 83.8740.03 9.0 176.0040.53  0.120.02  88.8740.02
2.0 176.6041.21  0.1440.00 83.5340.02
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Table 4 Particle size, polydispersity, zeta potential and encapsulation efficiency of yakuchinone B nanoemulsion at 4 °C during

different storage time
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Fig.5 Pictorial views and laser confocal microscopy images of yakuchinone B nanoemulsion at 4 °C during different storage time
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Table 5 The particle size, PDI and Zeta potential of nanoemulsion at different NaCl concentrations

NaCl ¥ & /(mmol L) Hifzinm PDI Zeta HLA7/mV
10 (173.6343.58)e (0.1320.02)e (-66.7740.94)a
20 (171.3022.45)e (0.1120.01)e (-62.9040.42)b
30 (186.27+1.92)e (0.1926.00)d (-52.4040.43)c
50 (267.8744.27)d (0.3526.02)c (-45.3042.30)d
70 (416.4028.68)c (0.5026.02)b (-31.8740.92)e
100 (427.1741.34)c (0.4920.03)b (~29.2440.39)e
200 (722.5745.07)b (0.6020.00)a (-21.8140.81)f
300 (948.20+13.81)a (0.6220.04)a (-17.994.12)g

[FIFIATE TR NaCl ¥ BE 8] (422 547 e 24 72 L (P<0.05).,
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Fig.6 Laser confocal microscopy images of yakuchinone B-loaded nanoemulsion at differant ionic concentrations
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