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ABSTRACT: AIM To prepare the hydroxypropyl-B cyclodextrin inclusion compound of volatile oil from Hout-
tuwyniae Herba. METHODS In the content determination of volatile oil by GC, 2-undecanone was taken as a ref-
erence substance, and inclusion rate and drug loading were calculated. After the determination of optimal method
for preparing the inclusion compound among techniques of mixing, grinding and ultrasonic methods. the preparation
process was optimized by orthogonal test with ratio of volatile oil to hydroxypropyl- cyclodextrin, inclusion temper-
ature, mixing speed and inclusion time as influencing factors, and inclusion rate and drug loading as evaluation in-
dices. The characterization was performed by TLC, infrared spectroscopy and differential scanning calorimetry.
Then high temperature, high humidity and strong light tests were applied to investigating the inclusion compound
stability. RESULTS Mixing method brought forth the maximal yield, inclusion rate and drug loading for the in-
clusion compound. And under the optimal conditions of 1 : 25 for ratio of volatile oil to hydroxypropyl-B cyclodex-
trin, 50 °C for inclusion temperature, 420 r/min for mixing speed, and 80 min for inclusion time, the inclusion

rate and drug loading were identified to be 77.35% and 4. 48% , respectively. The obtained inclusion compound
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was found to be white powder with loose texture and significantly increased solubility , the in vitro accumulative re-

lease rate reached 80. 85% . Deliquescence and agglomeration, as well as obviously decreased inclusion rate and

drug loading, were observed at a relative humidity of more than 75% , despite the good stability at high temperature

(60 °C) and strong light (3 000 Ix), and yet the rehydration character was good. CONCLUSION

It is possible

that the hydroxypropyl-B cyclodextrin inclusion compound of volatile oil from Houttuyniae Herba generates a new

phase rather than a simple mixture, which should be kept dry and sealed at the time of storage.

KEY WORDS: Houttuyniae Herba; volatile oil; hydroxypropyl-B cyclodextrin; inclusion compound; prepara-
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ﬁ%ﬁ — (@%% qj%%ﬁ/@%%lé\}ﬁﬁ) x Tab. 4 Analysis of variance
100% HWE B¥EYIrm AbiE F It FIESE  PIE
e = (AW ETE/ (R - B R A 922. 475 2 3.167  4.460  <0.05
% + ipﬂ?*ﬁ/\%%i) :I % 100% B 166. 795 2 0.573 4. 460 >0.05
é,%%ﬁié}:(o7x@,%$+03xﬁé7j§) % 100 C 60. 264 2 0. 207 4. 460 >0.05
D 15. 398 2 0. 053 4. 460 >0.05
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®1 HEFFEFEER (n=3)

Tab.1 Results of preparation method screening (n =3)

L AEE%  RM% BER/% TS
ETER SN 48.75 92.31 3.98 35.32
B 30. 02 88.24 2.54 21.78
I 34.63 87.91 2.89 25.11
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Tab.2 Factors and levels

ES
IRF AL - B B LA/ CHHEAUE/ D mA T/
B MWK < (remin~") min
1 1:15 30 420 60
2 1:20 40 480 80
3 1:25 50 540 100

£3 AWt EER
Tab.3 Design and results of tests

oy 5 iR BRI G0
BES B C D % % 4
1 1 1 1 1 2810 1.89 44.39
2 1 2 2 2 2078 1.19 45.58
3 1 3 3 3 3424 2.02 52.05
4 2 1 2 32792 1.20 48.90
5 2 2 3 | 5220 2.48 60.22
6 2 3 1 2 6202 2.88 68.73
7 3 1 3 2 5756 2.16 69.49
8 3 2 1 3 7427 273 73.28
9 3 3 2 I 7254 2.60 73.63

K, 47.340 54.260 62.133 59.413
K, 59.283 59.693 56.037 61.267
Ky 72,133 64.803 60.587 58.077
R*  24.793 10.543 6.096 3.190
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-5 I E T FR XA B R A R A, WA
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Fig.2 TLC chromatogram of samples
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Fig. 5 Differential scanning calorimetry curves of samples

x5 GEUMEESERNMBHENELR
Tab.5 Results of inclusion rate and drug loading determi-

nation of inclusion compound

Elked A% B/ %
1 73.71 4.46
2 82.69 4.69
3 75. 64 4.29
¥ {E 77.35 4.48

*o6 GBEUERRKENEER
Tab. 6 Results of residual water content determination of

inclusion compound

ETR= TR g TG/ g AR/ %

1 1.384 1.345 2.82

2 1.384 1.359 1.81

3 1. 208 1.179 2.40
41 — — 2.3
2.4.4 B BRI T H & R A Y
2, ¥R mL, %3y, BT 4 ml BEOES,
A 1 mL Z€8/K, #8720 min LUJE B3 1f F g

#, 37 CR/KBTIE 24 h 5, 0.45 wm RALIE
B ng, UEWOH 1 mL IECBEACI, IE O beAH FH

FLIERE e, 7F “2.1.17 Tl Fikke, &
WA 2 g, 33 4y, [F3k 66t i s W,

0.45 wm GALUEMRT I8, WA TIHRARE, TR A7
B, ORI R BE = 1 mIL A0 ROV R
IE R0, 126 | CLSWIHEARIE = 45 A/
W RNIE-B IR IR R =2 - IR

BURMWAR T, R, HERIMPOR N IE-B MRS
CLE R BB 3N, X TN 2B FH

ks BAT IR BB K 25 1, 45 e A S T LU B
SRR K S R TSI A L
RT HRBABENESER
Tab.7 Results of solubility determination of samples

YA/ (geml ")

%5 A (RS BB R
I . s wEY
FEAM FEAN BN ki
1 0.002 61 0. 008 68 1. 602 1.251
2 0.002 58 0. 008 42 1. 694 1. 300
3 0.002 51 0.008 51 1. 690 1. 366
S 0.002 57 0. 008 54 1. 662 1. 305

2,45 RAMEECEE DL B OE A A 48 bR R,
BAAEY 0.5 g, M/KEHGE T 4> Fit 1 000 Da
P LT e R ﬁﬁﬁﬁ&ﬂ%iﬁ@ﬁo%
Bl H50 mL B0 48, WA 10% £ T PBS 22
W 30 mL, /{%/H\ﬂﬁaﬁ R T BN F‘Wﬂ
IR AY 0.5 g, [AyLAFE, ¥ Lk 2 H
DEET 3T C mm%%%¢,TQS\L2\k
6.8, 12, 24, 36, 48 h Bt 3 mL, [FH#h 754
HENNE, A 3 mL 1EC b A, Ea%ﬁﬁ
FLUERET e, 7F “2.1. 17 (o sk T kke,
A RTURERE, S5 R WK 6, i IEIATAL @A%
BEHCE FEE R TR A Y, RARBMEILS
80.05% , TR -GN 70.20% , KFHEK
MERNEB AMBEERE, BAF —ERE
EH S
2.4.6 HWEWREEEL
2.4.6.1 il Vﬁﬁ@A%@AWME%
miﬁﬁtlﬁﬁ/\.éo ClrEREFRFAE T, THEAT. 5
V10 RUUEE, WLER G AN LA &2 K M #
#”?32"m?ﬁ%ﬁ%@A$ﬂﬁ%£,m
WERS, HERMM, BEYEEYLERARS,
HAMRIFAR &AM B AL, mHEKERL, 6
R A2 b A I R IR A AR, R EY)
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Fig. 6 Cumulative release curves of physical mixture and
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Tab. 8 Results of high temperature tests for inclusion com-

pound
i} [hl/d LN BoKPE HER/% R/ %
0 [ERERZN Rar 74.71 4.48
5 SRR N Bt 74.08 4.44
10 ERER BT 72.83 4.36

2.4.6.2 m=iRiAE B EE Y E TR R R
BO(AHXRREEZ) 90% | R 25 °C) . Sfbih (A
X 2 75% , iR BE 25 °C) MR IR = A
BLUCUHL, BEROGHT. B S R 10 REAYIN
SO, SRR AR g, PORER, 4RI
#9, mEMIHM, WEYRSRIAE5, SPLE 5
KAk, TERIAHEEE 75% IF, 555 R &wit
GOTIRTNE, SE5PUIR, MRS 10 KA i B2
n, 3REEHOR, AU AL U W A AT
XHERE 90% I, 255 KA 10 R syt &5
IR, REPR, E R REREE, H
2 FPRREE R HAK R RAF, WAL Pyt et 1oz
(SERE i
x99 GEYERRBER

Tab.9 Results of high humidity tests for inclusion com-

pound

AR W, R/

[} aE]/ B/
TR sk

d % % % %
0 750 HEBAR RIF 7471 4.48 0

5 75 e R 63.13  3.784 8.61
10 75 s R 51.23 0 3.06 10. 02
0 90 HEfEk RIF 7471 4.48 0

90 A R 5416 3.24 18.14
10 90 A B 30.27 1.8l 28.69

2.4.6.3 mtlRIAE KOSV ETHYRENE
KAl b, BOEIREE 25 C . JEIRERAE 3 000 Ix, %
BELIGRT . S K. 10 RESWRISNIL, 2K
932

P, AR, R E, SR ILE 10, hEATH,
BEE IR AE R, S YANIR K2, oK
PERFF R, HAE R R ILFARABUE,
TS WX G B 52 T .

*10 GEWEXRRKER
Tab. 10 Results of strong light tests for inclusion compound

At i)/ d S SR AEHE/% /%
0 ERER N R 74.71 4.48
5 [EEukVZN R4 74.52 4.46
10 Bk R4F 74. 06 4.44

3 itie

T £ R DR TR - B ERIRG £ 45 1 ) 1
el ferp, U B AR R Ak ok o T,
FENE-B PRI i f R R S e 4 2 MR A i
LG, HiE Al BE 2 T, 2
HER, FEEEGRE TR, Jrd S &
PRI, ok /0 558 N AE-B PRRIHG A2 fk, AT
PR AR, Z0h, #RMAEM AN EE-B PM
W WOPET, TR Ol g, R T
R, TR BT, I ERCR

M TR MR R R, BORSEERR AT GC
AR IS S S A BRI E T . FRE, %
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