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[ Abstract] Objective To optimize the optimal inclusion process for Ramulus cinnamomi
volatile oil and optimize key parameters. Methods Using the comprehensive evaluation score of
Ramulus cinnamomi volatile oil as the assessment index, with B-cyclodextrin as the inclusion carrier,
the Plackett-Burman design was used to screen key influencing factors and the Box-Behnken response

surface methodology was used to optimize the inclusion process parameters, ultimately determining
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the optimal inclusion conditions. Results Ramulus cinnamomi volatile oil was prepared using saturated aqueous

solution method, and the optimal process parameters were as follows: the feed ratio of 16 : 1 between B-cyclodextrin

and Ramulus cinnamomi volatile oil, the inclusion temperature of 53°C, and the inclusion time of 30 minutes.

Conclusion The inclusion process established in this study has good encapsulation effect, stable process, and good

reproducibility, which is suitable for industrial production.

[Keywords ] Ramulus cinnamomi volatile oil; Inclusion process; Plackett-Burman; Box-Behnken
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Table 1. Experimental design factor levels of Plackett—~Burman

IR A B () C (min) D ( mI/min ) E (r/min ) F (h)
-1 10:1 40 20 2 400 12
1 20:1 60 40 4 800 36

2 Plackett-Burmani®ifi%it 54 %
Table 2. Experimental design and experimental outcomes of Plackett—-Burman

5 A B(C) C (min) D ( mL/min ) E (r/min ) F (h) Y (%)
1 10:1 60 20 4 800 12 77.08
2 10:1 40 40 2 800 36 67.31
3 20:1 60 20 2 400 36 80.43
4 10:1 60 40 4 400 12 83.55
5 20:1 40 40 4 400 36 84.10
6 20:1 40 40 4 800 12 82.58
7 10:1 60 40 2 800 36 81.14
8 10:1 40 20 4 400 36 67.17
9 20:1 60 40 2 400 12 88.76
10 20:1 40 20 2 800 12 77.60
11 20:1 60 20 4 800 36 85.06
12 10:1 40 20 2 400 12 66.24
%3 Plackett-Burman iXI& 7 Z S E R

Table 3. Variance analysis of Plackett—-Burman test
T 2RI 7 A B ¥y F P
B 610.55 6.00 101.76 17.93 <0.000 1
A 261.50 1.00 261.50 46.08 <0.000 1
B 216.93 1.00 216.93 38.23 <0.000 1
C 95.58 1.00 95.58 16.84 0.01
D 27.14 1.00 27.14 4.78 0.08
E 0.02 1.00 0.02 0.00 0.95
0 9.37 1.00 9.37 1.65 0.26
iz 28.37 5.00 5.67
Jol-P =3 638.92 11.00
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11.80C°, B P<0.05. LT P>0.05, AR
IR AR S A AR —URIBUNE Y Y5 e A B 3
HAEWREFEEESR, ACKHAFEA B &2
S, TIRIWAT, B CHYEAWEEEER.
H R’=0.983 8, 4% R°=0.963 1, FHiZMim
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Table 4. Factor level table of Box—Behnken
experimental design

7K A B () C (min)
-1 10:1 40 20
0 15:1 50 30
1 20:1 60 40

%5 Box-Behnken i®Igi%it 54 R
Table 5. Experimental design and results
of Box—Behnken

75 A B (C) C (min) Y (%)
1 201 40 30 75.28
2 15:1 50 30 96.09
3 15:1 50 30 97.05
4 10:1 40 30 74.62
5 15:1 40 40 78.29
6 10:1 60 30 77.79
7 15:1 40 20 68.45
8 15:1 50 30 98.51
9 15:1 60 40 83.76
10 20: 1 50 20 78.84
11 15:1 60 20 76.33
12 15:1 50 30 95.87
13 20: 1 50 40 78.28
14 201 60 30 93.60
15 10:1 50 20 68.82
16 10:1 50 40 80.69
17 15:1 50 30 95.72

%6 Box-Behnken iXI& F =N MR
Table 6. Variance analysis results of the Box—Behnken test

I3 25K Sl 19 H B ¥1J5 F P
R 1700.25 9.00 188.92 4734 <0.000 1
A 72.42 1.00 72.42 18.15 0.003 7
B 151.79 1.00 151.79 38.03 0.000 5
C 102.21 1.00 102.21 25.61 0.001 5
AB 57.36 1.00 57.36 14.37 0.006 8
AC 38.66 1.00 38.66 9.69 0.0170
BC 1.45 1.00 1.45 0.36 0.565 4
A’ 282.32 1.00 282.32 70.74 <0.000 1
B 278.82 1.00 278.82 69.86 <0.000 1
c? 586.43 1.00 586.43 146.94 <0.000 1
B2 27.94 7.00 3.99

PR 22.51 3.00 7.50 5.54 0.0659
PRI 5.42 4.00 1.36

SR 1728.18 16.00
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