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Study on the Extraction of Volatile Oil from Atractylodes lancea and Citrus aurantium and Inclusion Tech-
nology of f-cyclodextrin in Heze Granules

MA Juan'*, CHEN Shuhe',ZHU Tianmi', ZENG Xinyi"*, XIANG Xixiong' (1.Dept. of Parmaceutical Affairs, Hu-
bei Provincial Hospital of TCM, Wuhan 430061, China;2.Provincial Key Lab of TCM Source and TCM Chemis-
try, Hubei University of TCM, Wuhan 430061, China)

ABSTRACT OBIJECTIVE: To optimize the extraction of volatile oil from Atractylodes lancea and Citrus aurantium and inclusion
technology of B-cyclodextrin (5-CD) in Heze granules. METHODS: The steam distillation method was adopted to extract volatile
oil from Heze granules, and f-CD inclusion complex was prepared by aqueous solution method. The effects of the ratio of volatile
oil to f-CD, the ratio of water volume to f-CD, inclusion temperature and mixing time on inclusion temperature were investigated
by uniform design test to screen optimal technology, using the yield of inclusion complex and the yield of volatile oil as index. The
inclusion complex was characterized with microscope, IR spectrum and UV spectrum. RESULTS: Optimum inclusion process was
as follows as ratio of volatile oil to f-CD 1:10 (ml/g), ratio of water to f-CD 10:1 (ml/g), inclusion temperature 30 °C , mixing
time 3.5 h; the yield of inclusion complex was 73.06% and the yield of volatile oil was 96.24% (RSD<5.43% , n=3). 3 charac-
terization tests indicated that volatile oil had been included in f-CD. CONCLUSIONS: The extraction technology of volatile oil

from A. lancea and C. aurantium and inclusion technology of f-CD in Heze granules are stable and feasible.

KEYWORDS Heze granule; Volatile oil; f-cyclodextrin; Inclusion complex; Uniform design test; Process optimization
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Tab 1 Factors and levels of uniform design

A rass X, ml/g Xo,ml/g X, C X, h
1 1:5 10:1 20 1.0
2 1:6 15:1 25 1.5
3 1:7 2001 30 2.0
4 1:8 2501 35 25
5 1:9 30:1 40 3.0
6 1:10 35:1 45 35
7 1:11 40:1 50 4.0
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Tab 2 Results of uniform design test

WS X,ml/g X,ml/g  X,C  X,h )4 Y, Y
1 1:5 15:1 30 35 8281 5474  68.775
2 1:6 25:1 45 30 6276 5041 56585
3 1:7 35:1 25 25 4168 4458 43130
4 1:8 10:1 40 20 7059 8249 76540
5 1:9 20:1 20 15 6506 6082 62.940
6 1:10 30:1 35 10 3068 4291 36795
7 1:11 40:1 50 40 3465 6041 47530

R3 HESWER

Tab 3 Results of variance analysis

AR EET R BN Yz F P
E]E| 2447.173 1 2447173 25982 0.000
k2 1789.527 19 9.186
JESan 4236.699 20

i Foos(1,19)=4.38;F,n(1,19)=8.18

Note: Foos(1,19)=4.38;F,,(1,19)=8.18
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1 3FEmERREMEREE R (x400)
Fig 1 The observed results of 3 kinds of samples by micro-
scope(x400)
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Fig 2 IR spectrum of 4 kinds of samples
A. volatile oil; B. physical compound; C. f-CD; D. inclusion complex
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Fig 3 UV absorption spectrum of 4 kinds of samples

A. volatile oil; B. physical compound; C. f-CD; D. inclusion complex
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