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Optimization of high speed shear inclusion process of Pogostemon cablin volatile oil
B-cyclodextrin inclusion by central composite design and response surface method
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Guangdong Provincial Key Laboratory of Traditional Chinese Medicine Formula Granule, Guangdong Yi Fang Pharmaceutical Co.,
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Abstract: Objective To optimize the preparation process of Pogostemon cablin volatile oil B-cyclodextrin inclusion. Methods On
the basis of single factor investigation, G1- entropy weight method combined with central composite design and response surface
method was used. Shear speed, shear time, and the ratio of B-cyclodextrin to volatile oil were investigated with the comprehensive
score of yield rate and inclusion rate as evaluation indexes. The interaction of various factors was analyzed by Design-Expert 8.0.6.1
software, and the optimized preparation process was investigated. Results The optimal inclusion process of high speed shear
inclusion process was as follows: the ratio of B-cyclodextrin to volatile oil was 8 : 1, the shear time was 3 min, the shear speed was
4200 r/min, and the ratio of B-cyclodextrin to water was 1 . 7. Conclusion The optimized inclusion process of Pogostemon cablin
volatile oil B-cyclodextrin inclusion is optimized, and can provide guidance for the development and production of related products in
the future.
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design and response surface method
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221 il % ¢FB Waters Acquity UPLC BEH
Shield RP18 a4 (150 mmX<2.1mm, 1.7 pm);
WEhMH: ZH (A - 0.1%FEIER (B, BAEELE
it (0~2min, 5%A; 2~3min, 5%—10%A; 3~
4 min, 10%—18% A; 4~10 min, 18%—26% A;
10~15min, 26%—34%A; 15~17 min, 34%A;
17~25min, 34%—48% A; 25~35min, 48%—75%
A; 35~37min, 75%—5% A; 37~40min, 5% A);
K. 310 nm; AAFRJE: 0.3 mL/min; AEiE:
40 C; HFEE: 2 pL.

222 XTHESAEWRE A BT R A X R A
B, REEFRE , I B U B E N 635.40 pg/mL
(X6t R At VA

223 MHRSEwRMH S BUTESEERME B
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18.44 X—241.87, (r=0.999 7), F W 7 FHI1E
32.67~635.40 pg/mL Zeth% R BT
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Table 1 Effect of B-cyclodextrin to water weight ratio on

inclusion effect

B- ARG 5 7K BT B L] e 3 1% BERI%
1:3 62.93 60.07
1:5 74.06 58.86
1:7 78.39 57.36
1:9 72.48 59.26
1011 69.85 58.36
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Table 2 Effect of p-cyclodextrin to volatile oil ratio on
inclusion effect

B-IMIKS SHE AL U ERI% BWEERI%
3:1 69.89 52.35
6:1 82.16 57.79
8:1 83.00 60.19
10:1 7761 60.44
12:1 77.32 63.92
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Table 3 Effect of shear time on inclusion effect

BYY) R 7] /min 1 Z 1% A5 H%
1 70.77 52.65
5 80.51 58.50
8 79.68 56.90
1 79.13 54.19
15 78.28 55.33
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Table 4 Effect of shear speed on inclusion effect

BRI (r mint) 1B %% 1,42 1%
1000 62.93 60.07
3000 74.06 58.86
5000 78.39 57.36
7 500 72.48 59.26
9 000 69.85 58.36
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Table 5 Factor level and code

SN
K- - -
Al(r min?) B/min Clgg™
-1.732 1000 1 3
-1 2500 3 4
0 4500 6 6
1 6 000 9 8
1.732 7 500 11 10
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Xg + 26.623 Xc — 3.594 X107 XaXg — 5.470X 1074
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Table 6 Design and results of inclusion process of Pogostemon

cablin volatile oil

gRE A 5 e as  gE
S Y
1 2500 9 8 8154 6238 9584
2 4500 6 6  83.02 5807 92.80
3 6000 9 8 6791 5553 8296
4 7500 6 6 7252 49.89 80.34
5 6000 9 4 8413 3646 74.38
6 4500 11 6 8491 59.88 95.35
7 4500 6 6 8474 5926 94.72
8 4500 6 6 8301 5833 93.03
9 250 9 4 8011 4121 7654
10 2500 3 8 8326 6205 96.42
11 450 6 10  89.80 57.10 95.36
12 4500 1 6 8471 6188 97.00
13 6000 3 4 7488 4205 74.64
14 4500 6 6 8195 5442 89.06
15 6000 3 8 8400 57.84 93.10
16 4500 6 6 8285 5550 90.46
17 1000 6 6 7383 5043 81.46
18 4500 6 3 7014 2623 5836
19 2500 3 4 8243 3363 71.05
20 4500 6 6 8450 5836 93.81
xRT RENH
Table 7 Variance analysis
T EHYR SS df MS F P
T 209014 9 23224 1868 <0.0001
1747 1 17.47 140  0.2633
B 333 1 3.33 027 06158
159413 1 159413 12819 <<0.0001
AB 2872 1 28.72 231 01596
AC 2956 1 29.56 238 0.1542
BC 3180 1 31.80 256 01409
A? 24443 1 24443 1966  0.0013
B2 1652 1 16.52 133  0.2759
c? 535.64 1 53564 43.07 <0.0001
& 12435 10 12.44
RAUT 10155 5 20.31 445  0.0634
AR 2280 5 456
MEZE 221449 19

1o |t
/é%;l()()
290! §
w¥eol |
50!
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Fig. 1 Contour diagram of interaction between factors

*8 GAWIERE
Table 8 Inclusion validation test

w5 WEFE®  WEE%  GEWS

1 66.79 81.64 99.76

2 65.62 82.92 99.38

3 65.99 81.51 99.00
3 Wit

BRIV 14 5 B A OR (19 B R AR
2 AR N AR AR A . SRR
PAERAE AR R PP AR, ST AR
VAP MR, ABETCIER GL-ALE XTI
R WERETEREG B, Lk S5
REINRFAGE, AT S RM-p- A A
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PR ARG 25 A A s - B TR S A
K B-IRHIE A T ET T 28t T
BOAE. BTEENL R AR G B s, R T T A
T E&AF - ZIIIE, 4 B-FRMIRE Sk R L) 1 .
TR, JTEEERM BRI AW R & T
NIRRT RS B-IRIRE TR 1 0 8, B
i) 3 min, BILIEEE 4 200 r/min, A& VISR AN
AR EIME 455N 82.02%. 66.13%.
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