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Abstract: CBD-NLC was prepared by film ultrasonic method with soybean phospholipid and cholesterol as solid esters.
The effects of mass ratio of phospholipid to cholesterol, mass concentration of CBD broad-spectrum oil, pH value of buffer
solution, rotary evaporation temperature and ultrasonic time on the encapsulation efficiency of CBD-NLC were analyzed by
single factor experiment, The four factors which have great influence on the preparation of CBD-NLC were optimized by
response surface test. The results showed that the optimum preparation conditions were as follows: the mass ratio of
phospholipid to cholesterol was 3.4:1, the mass concentration of CBD broad-spectrum oil was 9.5%, the pH of buffer
solution was 7.3, the rotary evaporation temperature was 39.1 °C, and the ultrasonic time was 30 min. The results showed
that the encapsulation efficiency of CBD-NLC was (91.3%+0.37%), the particle size was (94.0+0.4) nm, the PDI was
(0.213+0.017), the zeta potential was (—45.0=0.8) mV. The color of CBD-NLC suspension is light yellow, with good
dispersion uniformity and stability, which lays a foundation for the further development and application of CBD broad-
spectrum oil.
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Table 1 Design factors and levels of response surface test
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Fig.2 Effect of CBD broad-spectrum oil mass concentration on
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Table 2 Response surface test design and results
HE (%)
LS
A B C D Y
1 -1 0 -1 0 83.2
2 0 1 0 -1 80.3
3 1 -1 0 0 82.9
4 0 1 0 1 81.4
5 1 0 1 0 92.0
6 0 -1 1 0 84.8
7 1 1 0 0 81.6
8 -1 0 1 0 85.2
9 0 0 -1 1 87.8
10 1 0 0 -1 89.1
11 1 0 -1 0 90.7
12 0 1 -1 0 80.0
13 0 0 0 0 923
14 1 0 0 1 90.1
15 0 0 0 0 90.6
16 0 -1 0 1 83.4
17 -1 -1 0 0 84.2
18 0 0 0 0 91.8
19 0 -1 0 -1 84.4
20 -1 1 0 0 81.1
21 0 0 0 0 92.1
22 0 0 -1 -1 87.9
23 -1 0 0 -1 87.4
24 0 0 1 1 85.7
25 0 0 1 -1 89.9
26 0 1 1 0 81.2
27 -1 0 0 1 86.5
28 0 0 0 0 90.4
29 0 -1 -1 0 83.8
F 3 ERERITT 25T
Table 3 Analysis of variance of regression model
BRI FAEM HEE ¥7 FlA P BEN
AT 412.65 14 29.47 10.81  <0.0001  **
A 29.45 1 29.45 10.80  0.0054  **
B 26.70 1 26.70 9.79 0.0074  **
C 243 1 243 0.89 0.3612
D 1.40 1 1.40 0.51 0.4853
AB 0.81 1 0.81 0.30 0.5943
AC 0.12 1 0.12 0.045  0.8352
AD 0.90 1 0.90 0.33 0.5742
BC 0.01 1 0.01 3.668E-003 0.9526
BD 1.10 1 1.10 0.40 0.5351
CD 420 1 420 1.54 0.2348
A? 17.91 1 17.91 6.57 0.0225 *
B’ 343.22 1 343.22 125.88  <0.0001  **
c? 23.09 1 23.09 8.47 0.0114  *
D? 18.18 1 18.18 6.67 0.0217  *
BRZEDRE  38.17 14 2.73
KW 35.08 10 3.51 4.54 0.0790
4R 3.09 4 0.77
syl 450.82 28
R*=0.9153 R 4=0.8307

TE: IR 253 (P<0.05), " FIR 27 i (P<0.01).

D? Xt 45 R 2 M I8 B i 35 7K P (P<0.05) o 25 3R
X§ CBD-NLC G35 (19 52 0 5> 351 S - 8 Mg A I
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Fig.6 Response surface diagram of interaction between two factors affecting CBD-NLC encapsulation efficiency
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