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Study on preparation, characterization and stability of B-cyclodextrin

inclusion compound of Foeniculum vulgare volatile oil
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Abstract: Objective: To Prepared of B-Cyclodextrin inclusion
complex with Foeniculum wvulgare (fennel) volatile ooil and study
on its sstructural characterization and stability. Methods: Based
on the inclusion rate, the inclusion yield and the content of trans-
compound, the comprehensive

anethole in the inclusion

evaluation index was established. and the effects of the ratio of
fennel volatile oil to f-cyclodextrin, inclusion temperature and
inclusion time on it were explored. The preparation process was
optimized by orthogonal test. It was characterized by scanning
electron microscopy, thin layer chromatography, Fourier infrared
spectroscopy and differential scanning calorimetry. Finally, the
stability of the inclusion compound was investigated by light,
high temperature and high humidity tests. Results: The optimum
conditions obtained by saturated aqueous solution method were as
follows: the ratio of volatile oil to f-cyclodextrin was 1 ¢ 8 (mL/g),
the inclusion temperature was 40 °C, the inclusion time was
60 min. Under these conditions, the inclusion rate of fennel
volatile oil inclusion compound was 96.90% , the inclusion yield
was 93. 61% , the content of trans-anethole was 6.81% . and the
comprehensive score was 99.68. The inclusion compound was
white powder with loose texture and good inclusion effect. The
scanning electron

inclusion compound was characterized by

microscopy, thin layer chromatography, Fourier infrared
spectroscopy and differential scanning calorimetry. Its stability
was good within 5 days of illumination (4 000 Ix), volatile
components in the inclusion compound were easy to lose at high
temperature (60 C) for a long time, and it would deliquesce and
agglomerate when the relative humidity was more than 75%.

Under the conditions of long illumination time, high temperature
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and high humidity, the inclusion rate and trans-anethole content
were obviously reduced. Conclusion: The inclusion rate and
inclusion yield of the above-mentioned optimal inclusion process
are high, and the process is stable. When stored in a dry and
sealed environment at room temperature, the B-cyclodextrin
inclusion compound of fennel volatile oil has certain stability
compared with the volatile oil.

Keywords: Foeniculum vulgare ; volatile oil; inclusion compound;

B-cyclodextrin; trans-anethole; preparation technology
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Table 1 Orthogonal test factor level of preparation
technology of volatile oil inclusion compound
of fennel

T ABERMYE -3 BA/RE/ CHab{mtnE/
H# (mL/g) C min
1 1:6 40 30
2 1:8 50 45
3 1:10 60 60
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Figure 1 High performance liquid chromatography
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Table 2 Scoring results of volatile oil inclusion compound in fennel by orthogonal experiment
TR A B C D% ) b LR R e
% % TR/ %

1 1 1 1 1 62.24 82.47 4.48 69.27
2 1 2 2 2 66.96 81.90 4.86 73.24

3 1 3 3 3 72.91 73.99 5.24 76.28

4 2 1 2 3 95.98 84.68 6.68 96.74

5 2 2 3 1 96.60 91.78 6.88 99.45

6 2 3 1 2 81.85 85.91 5.92 86.04

7 3 1 3 2 86.04 86.88 6.06 89.38
8 3 2 1 3 70.56 85.50 5.03 76.61

9 3 3 2 1 82.73 80.84 6.03 86.26

ok 72.93 8513 77.31 8499

ko 94.08 83.10 85.41 82.89
ks 84.08 82.86 88.37 83.21
R 21.15 2.27 11.06 2.11
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Table 3 Comprehensive score analysis of variance table
AR BRI AMmE ¥ F{H PE REN
A 671.71 2 335.85 87.05 0.01 *
B 9.35 4.68 1.21 0.45
C 196.80 2 98.40 25.51 0.04 *
D 7.72 2 3.86 1.00
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2.4.2 WEREOGESNT 8 A SCER 1208 E
/INTE] A 8 i R AR TR A A3 O TR R P REAR A B L K
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Figure 2 Scanning electron microscope images of -

cyclodextrin, physical mixture and inclusion

compound at different magnification
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Figure 3 Thin layer chromatogram
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Figure 4 Thin layer chromatogram
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Differential scanning calorimetry

Figure 5
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Table 4 Light test results of inclusion compound
W5 B 1] / LU WA/ % AR/ %
0 ERER S 96.90 6.81
5 SRRV F 93.62 6.32
10 SRR F 89.19 5.08
2.5.2 miRRAE mESTHA AL ERREE. K

SIS W AR A L i JAS B R R S AR L O B
PR R B R . TE iR T . i T R A R
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Table 5 High temperature test results of

inclusion compound

e 68 5 18]/ d S AR/ Y% EEERK &R/ %
0 [ERERVFN 96.90 6.81
5 BB R 88.76 4.86
10 W AR AR 87.49 4.34
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Table 6 High humidity test results of

inclusion compound

AR o 4%/ B Wt/
/% i) /d % T/ % %
75 0 HEHAK  96.90 6.81 0
5 HEmK  94.06 6.06 0.03
10 ZEYUREEE 88.89 5.04 0.15
90 0 HEHAK  96.10 6.81 0
5 ZEYUREEE 89.07 5.13 0.86
10 SEEEM 71.90 3.63 1.53
3 H5ik

WF 5T SR 7K 78 /328 18 1k 1 BBU/IN 187 70 44 il 3 ot
SRR €03 1 I /N 1 A A A b R e A . D
B-ERMIRG AL AR LA R R A &L E
N FEFR . i IE R I LS B & S p- IR L
1:8 (mL/g) 45T 40 C .44 IE 60 min, 781 T
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AT . A R B OLEE (204 6 20 BT L 25 8 A AR AT
2 % 0 0T & B, ¥ % B BT A & 1 B-R IR
IR TEEY . R ilm R, D EEE L -5
WA RN R IR TREHNAET . BTl
JINTHT B 45 AT A WV A AR 5 50 L e A R B 4
FHF 6 & 25 5 BRI G  Th A ROy
BB REINAEN .
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