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Optimization of Volatile Oils Extraction and pB-cyclodextrin Inclusion from Piyanjing Granules

CAO Yi', ZHANG Chunchun®, XIONG Yaokang® (1. Zhejiang Traditional Chinese Medical Hospital, Hangzhou 310006,
China; 2. Zhejiang Chinese Medical Univeisity, Hangzhou 310053, China)

ABSTRACT :OBJECTIVE To specify optimize condition of process for mixture extraction of volatile oils and preparation of B-CD

inclusion compound of Piyanjing granules. METHODS Taking weight of volatile oils to evaluate the extraction process and percentage

recovery of inclusion compound, transfer rate of oils to evaluate the inclusion process. Orthogonal design was applied. RESULTS The

optimum extraction condition was to add eight times amount of water into the mixture of crude drugs,to soak for 1 h,to heat up to boiling

and reflux 8 h. The optimum inclusion condition was volatile oils; B-CD in proportion as 1: 6 was mixed, the inclusion temperature was

at 40 °C and inclusion time was 3 h. CONCLUSION Above condition of process was the most rational in extraction and inclusion of

Piyanjing granules.

KEY WORDS: : Piyanjing granules; volatile oils ; extraction ;inclusion
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Tab 1 Factor and level table for extracting process of volatile

oils
K- A B C D
Pk A BRIEEE/D R E D 2 H
1 6 1.0 4 1
2 8 1.5 6
3 10 2.0 8 3

TGP a R B .C R A B EEZER A B
HWRILBEMEZR. FWFRHC>B>A, C
EH,C>C, >C,, 8 C,, ZE BT, AB
R EMZER A MA, BB, , 8455 A7 55 bR
i BRI L 2005 2502360 1 I 8 ff &
K AR AL 8 b
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Tab 2 Optimal experimental design and test results analysis

table on the extracting process of volatile oils

e A B c Lol
RER/ g

1 1 1 1 1 0.87
2 1 2 2 2 0.95
3 1 3 3 3 1.20
4 2 1 2 3 1.23
5 2 2 3 1 1.38
6 2 3 1 2 0.93
7 3 1 3 2 1.45
8 3 2 1 3 0.83
9 3 3 2 1 0.87
k; 1.007 1.183 0.877 1.040
k, 1.182 1.053 1.017 1.110
ky 1.050 1.000 1.343 1.087
R 0.173 0.183 0.466 0.070
SS, A, B, C, D,

R3 ERHBERIT ZME

Tab 3  Analysis of variance table on the extracting process of

volatile oils

TR WMZEFTIR A dE Fib  F(0.05)fH W7k

A 0.04 2 6.13 19.0
B 0.05 2 6.63 19.0
C 0.34 2 43.0 19.0 <0.05

D(##%2%)/%  0.10

2.3 Bkl
AR 2 A, B, C RIS, A S X,
JIris R a R IR 4
R4 RIERRLER(n=5)
Tab 4 Validate test result on the extracting process of volatile

oils(n =5)

4 1 2 3 4 5
HRMMTER/e  1.46  1.49  1.48  1.47  1.48
S/ g 1.48
RSD/ % 1.02

2.4 B-FHIRE A YH AT

2.4.1 QEIENTER RG0SR LR, AE
Kt AR R FK oL . HAARBRVEL IRINT -
FRIU—E BEI B-PAMNT , B R ZEHETEI P, IAZR
1R7K 100 mL, il 2 58 e i, R AERE T,
FHERBE S BEFE A PE o AR HGE Al 1 mL
WA, TRk £ B B {45 il ook S
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BERAMMAR (g) 1 x100%

WEPIAT RIS = L EPIUAT R x30

PRI A RIS = R AR x 70

LRGP = APNARRIEY + AR
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Tab 5 Factor and level table for extracting process of volatile oils

(S-S
. A B o D
PER B - RIS mARE AR A
FORHEC L /mL - g~ /C /h
1 1:6 30 1 1
2 1:8 40 2 2
3 1:10 50 3 3

WA T 22T A R T, T A R AR
G LA TR B2 S BRI S il R e
R EEZES. ERF A B>C>A, BHEER
B, >B, >B,, k¥ B,;C HEH,C,>C,>C,, ik
PG GG HEMT, A NR T M 2ET, A B
BEA o WA A SR LRI L AR R
A B, C MR RIS B-FRMIRTRCLL y 1: 6, G5 iR &
40 C 1k 1 i HERS R 3 h,

Hh [ AR, F 22 245 2009 452 H 55 26 4555 2 1)
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Tab 6 Optimal experimental design and test results

o W= ik why LA
A B C D /% WUHHE/% 5
1 1 1 1 1 67.0 80.73 71.12
2 1 2 2 2 88.0 91.43 82.03
3 1 3 3 3 73.0 94.50 79.45
4 2 1 2 3 72.0 81.57 74.87
5 2 2 3 1 80.0 82.23 80.67
6 2 3 1 2 76.0 73.53  75.26
7 3 1 3 2 740 74.43  74.13
8 3 2 1 3 75.0 75.27 75.08
9 3 3 2 I 75.0 80.00 76.50
Kl 77.53 73.37 73.82 76.09
K2 76.93 79.26 77.80 77.14
K3  75.24 77.07 78.08 76.47

R 2.296 5.887 4.263 1.043
S, A B, G
RT BERMEETESNE

Tab 7  Analysis of variance table on the inclusion process of

volatile oils

TR 2T AEE Flb

F(0.05) {0 M

A 8.51 2 5.07 19 <0.10
B 53.11 2 31.63 19 <0.05
C 34.10 2 20.31 19 <0.05

D(iR%)/% 1.68

2.4.4 by AREmERERCTZ AB, C 5 E
55, A S IR, TR B 45 A L3k 8

£8 BiERBLER(n=5)

Tab 8 Validate test result on the inclusion process of volatile

oils(n =5)

% 1 2 3 4 5
LY/ 83.35  83.38  83.34  83.36  83.37
SR /g 83.36
RSD/% 1.41

3 INESIFR

3.1 ARSEEGSR A IE 3SR B0 0] R 4 i UL P 4 R
MARIUL B- 2R IRE A T 28T T RS, IF 4001
P T AT T 5 M IE R, 45 1 5 1E iR
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12 h W SR, 1 24h LU BT RE .

3.2 FEEERMM LRI R A
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Hh E LA T2 240 35 2009 4F 2 7 55 26 545 2 1]

RIS I 2 s 44 o, 388 6 T 48 5t O
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