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Optimization and Verification of Inclusion Process of Volatile Oil in

Menthae Haplocalycis Herba by Internal Homogenate Method

HE Cheng, WEI Tian-tian, WANG Ting" , ZHANG Wei
( Beijing Institute of Traditional Chinese Medicine, School of Chinese Materia Medica ,
Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract ] Objective; To establish a new method, internal homogenate method, for cyclodextrin
inclusion of volatile oil in Menthae Haplocalycis Herba, and provide a new reference for the selection of inclusion
method. Method: In this paper, volatile oil in Menthae Haplocalycis Herba was selected as the model drug. The
advantages and disadvantages of saturated aqueous solution method, ball milling method, colloid milling method
and internal homogenate method were compared, taking inclusion rate of volatile oil as index, orthogonal design
was used to optimize the inclusion process. Thin layer chromatography (TLC), microscopic imaging analysis and
Fourier transform infrared spectroscopy ( FT-IR) were employed to characterize the inclusion complex, and GC-MS
was used to analyze the components of volatile oil in Menthae Haplocalycis Herba before and after inclusion.
Result: The optimum conditions of inclusion process were as follows: ratio of volatile oil in Menthae Haplocalycis
Herba to B-cyclodextrin of 1:10, ratio of B-cyclodextrin to water of 1:3, the inclusion time of 5 min, the rotation
speed of 3 000 r - min~'; under these conditions, the average inclusion rate was 96.97% with RSD of 1. 0% .
TLC, microscopic imaging analysis and FT-IR all proved that the inclusion complex have been formed. GC-MS
analysis showed that the components of volatile oil in Menthae Haplocalycis Herba were slightly different before and

after inclusion, but the main components and their relative percentage were basically the same. Conclusion; The
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internal homogenate method for preparing inclusion complex has the advantages of high inclusion rate, time saving,
energy saving, etc; and it is suitable for industrial production. It is the potential best method for the preparation

of inclusion complex, which needs to be further promoted.
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Table 1  Orthogonal experiment analysis of inclusion process of

volatile oil in Menthae Haplocalycis Herba

A B c D

No MRS o0 wanE g 20
B-CD MBI SKMWH  /min /remin! ’
1 1:6 1:2 5 3 000 70. 205
2 1:6 1:3 10 4 000 69. 195
3 1:6 1:4 15 6 000 71.720
4 1:8 1:2 10 6 000 93.940
5 1:8 1:3 15 3 000 94. 445
6 1:8 1:4 5 4 000 91.415
7 1:10 1:2 15 4 000 96. 465
8 1:10 1:3 5 6 000 97. 475
9 1:10 1:4 10 3 000 94. 445

R2 HHERXMESEENFTENSN
Table 2 Variance analysis of inclusion rate of volatile oil in

Menthae Haplocalycis Herba

5 E AR SS S MS F P
A 2391.228 2 1195.614 413.667 <0.01
B 4.873 2 2.437 0.843 >0.05
C 8. 954 2 4.477 1.549  >0.05
D 12. 695 2 6. 347 2.196  >0.05
] 26.013 9 2.890
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Fig. 1 TLC of inclusion complex of volatile oil in Menthae

Haplocalycis Herba
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Fig.2 Micrographs of 8-CD( A) ,inclusion complex of volatile oil in
Menthae Haplocalycis Herba(B) and physical mixture( C)
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Fig.3 FT-IR spectra of 8-CD( A) ,inclusion complex of volatile oil
in Menthae Haplocalycis Herba ( B ), volatile oil in Menthae
Haplocalycis Herba ( C) , recovered volatile oil ( D) and physical

mixture (E)
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Fig. 4 Total ion chromatograms of volatile oil in Menthae

Haplocalycis Herba and recovered volatile oil
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Table 3 Analysis of volatile oil in Menthae Haplocalycis Herba and recovered volatile oil by GC-MS

TR B2 T A 3 2R DL i A5 40 >
R >0.1% L&

AR J5 2 53 %0/ %%
No. &I a4 7T
WA 45 2 [l
1 (Z)-hex-3-en-1-ol -3 - 4 -1 - CeH,, 0 0.23 -
2 ( +)-a-pinene (+)-a-JEM CoHye 4. 40 3.38
3 3-methylcyclohexanol 3-H LI C,H,0 0.12 0.08
4 3-methylcyclohexanone 3 LR O R C,H,0 0.62 0.39
5 sabinene eI CoHye 1.32 1. 00
6 ( =) -B-pinene (=) -B-IRM CioHyg 3.64 3.13
7 ( - )-B-pinene (=) -B-IRM CioHyg 0.77 0. 62
8 3-octanol 3 CgH,sO0 1.36 1.25
9 B-terpinene XFHEAT-1(7) ,3-Z 0 CioHyg 0.11 0. 09
10 3-carene 3 CioHyg 0.11 -
11 1-methyl-2-propan-2-ylbenzene 8-S N LR CioHy, 0. 46 0.38
12 D-limonene D-¥r 54 CoHg 6.15 5. 64
13 eucalyptol Fie - % CoH,0 0. 63 0.61
14 1-octanol 1F o B CgH ;O 0.41 0.37
15 ( + ) -4-carene 4-BE I CoHye 0.12 0.11
16 3,7-dimethylocta-1,6-dien-3-yl formate R 5 I iR Cj Hig0, 0.34 0.33
17 (6, 6-dimethylbicyclo [ 3. 1. 1 ] hept-2-en-2- - C3Hyo 04 -
yl) methyl ethyl carbonate 0-13
18 (1R, 2R, 5S )-5-methyl-2-( prop-1-en-2- - CoH; 3O - 3.52
yl) eyclohexanol
19 DL-isopulegol DL- 53 o 1oy fist C,oH;5s0 3.88 -
20 ( =) -menthone (=) -7 17 CioH;s0 15.85 15. 83
21 endo-borneol yA] CoH; 3O - 1.24
22 menthone 57 0 faf CioH,;s0 7.43 7.10
23 oxalic acid, diallyl ester - C¢H,,0, 1.25 1. 80
24 DL-menthol SRy i C,oH,0 4.51 1.67
25 DL-menthol oy CoH,0 21.39 24. 65
26 DL-menthol T4 ey T CoHy O 1. 66 0.62
27 L-menthol L- T iy i CoH, 0 0. 66 5.16
28 a-terpineol a-FA T B CoH,;s0 1.13 1.13
29 3,7-undecanedione, 6,6,10-trimethyl- - C,HyO, 0.18 -
30 n-valeric acid-cis-3-hexenyl ester ERER-(Z)-3-C g C,, Hy0, 0.49 0.52
31 pulegone 15 T for ) CioH60 3.23 3.19
32 3-cyclohexen-1-one,2-isopropyl-5-methyl- - CoH,,O 1. 64 1.55
33 1-decanol 1-2% i C,oHyO0 0.18 0.17
34 L-menthol acetate TR - L~ 757 g CpHy, 0, 0.15 -

.24 .
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ZiR3
AR BT 23 K/ %
No. HEW RIS aE A 53 F
WA A ml iz
35 L-menthol acetate L PR -L-T8 far i C,H,,0, 4.99 5.29
36 menthyl acetate T AT TR CiHy 0, 0.17 -
37 elemene isomer [V R RS (RN C,sH,, 0.16 -
38 ( =) -B-bourbonene B 55U C,5Hy, 0.48 0. 49
39 B-elemene B-HE 7 W CsHy, 0.15 0.15
40 ( - ) -B-caryophyllene B VT4 C,sH, 1.10 1.21
41 1, 4, 7,-cycloundecatriene, 1,5, 9, 9- €5 Hy 0.12 -
tetramethyl-, Z,Z,Z-
42 ( + ) -epi-bicyclosesquiphellandrene CsH,, 0.20 0.20
43 y-muurolene CsHy, 0.13 -
44 naphthalene, 1,2,3,5,6,8a-hexahydro-4,7- (18,8aR)-1-RPi 4, 7-—H - C.H, 0.12 0.12

dimethyl-1-( 1-methylethyl) -, (1S-cis)-

1,2,3,5,6,8a- /N &A%
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REWR A% o LA LA AL 1 i 4 5 1 B D8 R SO
R4, ARBHIFEZRRS T IR SHE
HEZ/BER ey w1 S D W B0 -l B A i o
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PR REIE LA™ 58 4z n] LA R SE PR AR 7
LA B0 A Ky 3 07 B0, o M T AR/, AR, 2 A
Wyl w6 O TS AE R A 7 3, Tt — 2B A

x4 GEVHEFTENRIRTE
Table 4 Advantages and disadvantages of preparation methods of

inclusion complex

(URENEN s s

ALK e R, AR, AF T
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e 55 4 WO 3 B 5 7 A,
TN BV 5 AR
L LV A
A
BRI 2 CRET TR Y T TR
AR B
WOAE  BARERN. A8 KEATRECAE
I R — 2 A LA T
A i A7 B
[ &% 3k
(1] WA R 22 M2 i bt b [ b R 2 0 RA
2007 :69.
(2] AR M1 o Al R 25 BAE (D). 5 &
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9-12.
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