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ABSTRACT . AIM To prepare the B-cyclodextrin inclusion compounds of volatile oil in Duliang Decoction.
METHODS The volatile oil extracted by steam distillation method was prepared into B-cyclodextrin and
hydroxypropyl-B-cyclodextrin inclusion compounds by magnetic stirring, high-speed dispersion, ultrasonic and
grinding methods, respectively. With volatile oil- (B-cyclodextrin) ratio, inclusion temperature and dispersion time
as influencing factors, inclusion compound yield, inclusion rate and oil content as evaluation indices, orthogonal
test was applied to optimizing the preparation process. Subsequently, characterization was accomplished by
microscope, infrared spectroscopy and differential scanning calorimetry methods. RESULTS High-speed disper-
sion method and B-cyclodextrin demonstrated the strongest inclusion effects. The optimal conditions were determined
to be 1 : 10 for volatile oil- ( B-cyclodextrin) ratio, 50 °C for inclusion temperature, and 5 min for dispersion
time, the inclusion compound yield, inclusion rate and oil content were 71. 8% , 63. 5% and 8. 35% , respectively.
Characterization results revealed the successful formation of inclusion compounds. CONCLUSION  This
reasonable and feasible method can be used for preparing the B-cyclodextrin inclusion compounds of volatile oil in
Duliang Decoction.
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Tab. 2 Comparison of inclusion effects of different
inclusion methods
WEFE  GEYICR/% BE%/% TiR% LA
(AR ER SN 86. 4 22.3 2.81 31.2
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R 85. 1 25.6 3.25 33.0
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Tab.4 Design and results of tests
EES eyl QU E Vi E R e

SR A L

S ¢ v = % % i
1 1 1 1 1 63.9 63.3 9.27 52.6
2 1 2 2 2 58.6 63.7 10.6 52.1
3 1 3 3 3 59.6 51.6 8.38 44.5
4 2 1 2 3 64.5 59.3 7.38 49.9
5 2 2 3 1 68.5 61.6 6.73 51.9
6 2 3 1 2 70. 4 54.5 6.09 48.0
7 3 1 3 2 75.1 60. 6 5.74 52.5
8 3 2 1 3 71.6 67.6 6.07 56.1
9 3 3 2 1 72.9 41.9 3.72 40.5
K, 49.744 51.687 52.26 48.367 — — — —

K, 49.991 53.400 47.503 50.873 — — - —
Ky 49.706 44.353 49.677 50.200 — — - -
R 0.285 9.047 4.757 2.506 — — - -

RS AESW

Tab.5 Analysis of variance

WER BN ARE FIE FIRSYE PIE
A 0. 096 2 1..000 19.00  >0.05

B 138. 269 2 1440.302 19.00  <0.05
C 33.716 2 351.208 19.00  <0.05
D(iR#%) 0. 100 2 — — —

R4 R, FEERZWEEMKRKKAN B>C>A;
FsEm, NEB, CHREERMW (P<0.05),
W, mIET 200 AB,C,, BRI B-FRH
KB 12 10, BAREE 50 C, 4@ 5 min,

R, e 3Gy, LR T ZikT
KRR, 450K 6, AIANZ T2 RE1T,

%6 WIFXBER (n=3)

Tab. 6 Results of verification tests (n=3)

RIS LEPRER% SEFR/% R/ %
1 69.9 61.6 7.14
2 71.6 65.6 9.39
3 73.8 63.3 8.53
FHE 71.8 63.5 8.35
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Fig. 1 Microscopic images for samples

RILE 2, mERTE, PHERAYIE 1766, 1667,
706 cm” ' AbATRSTR IR SO0 AL W HhoRE N A Ak
1) W IS0 7 A0 45 J i BE B S e S SO %, BB S
B-IWIRG R, RWKRETEE.
2.4.3  ZRERSERGETT O FRECB-TRMIRG . W
RHEY. 0aPs 8 mg, B THHHHT, A
PR & 40 mL/min, FHEEE 10 C/min, FH&E
JH 25~350 C, 45K LIE 3, HEFH, 25457
T5 B-MWIKE o I G AS . mILIK AR, )
FRUETH G | RS S | ARG B BT I P A R B
B MR WA TSR BIRRIRE TE
120, 220 C FA W BAFEIE, §7H 245 MKEE
AR B | 1T IS 2 S B-BRAIRG A4 il 4 i g
YRR G EE S B-IAMIRE AL, HATH
ARl SR Ay, R PSR T 2 106 °C
HLEYITE 220 °CF AR H B B-FR WK FRIE 14, R
o # A NG K SRR Ao g4 ok, A TR
YA, i EH RIS , ARE(ECN, ATRE R AR
TArFER, R i T A RON B FETE T i AR
GYIFRE TR
3 g

ARSLE IR T B-IIIRE RN E-B- IR 1Y
WAERCR, BRI EREEMEZERCR, JEAbHD B
WA FTARR, A A YR B IEAIR,
BaGE SR, G TEE, MatEH
TERBEMEL, RIG, W THEIFE . &y
Bk, B, EENEARER, RIMSEGRT
AR, A BB | BB A
KM PEAEW I b, FFERBE GHE:, AT i
& mHABOER L IX P ING, i HARERIE,
B, FE—E B BN T A A, AR T4



2019 4F 4 A

a1

55 4 4]

R %

Chinese Traditional Patent Medicine

April 2019

Vol. 41

No. 4

4000 3500 3000 2500 2 000 1 500 1 000 500
P H/cm”!
A, B-FFRIR

28

Bt /%
[N ST ] )

B 0O R N0 DI E S

000 3500 3000 2 500 2 000 1 500 1 000 500
P H/em!
B. B EY)

53
(=}
HEH

4 000 3500 3000 2 500 2 000 1 500 1 000 500
BB em!
C.a4M

B2 ®EmAMEEE

Fig. 2 Infrared spectra for samples
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Fig. 3 Differential scanning calorimetry spectra for samples
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