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Fig. 4 Microgram of cryptotanshinone solid dispersion
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Preparation technology of paeonol-B-cyclodextrin inclusion compound

LIAO Zheng-gen''?, PING Qi-neng', ZOU Hong?, ZHONG Yan®

(1. Department of Pharmacy, China Pharmaceutical University, Nanjing 210009, China;
2. Jiangsu Kanion Pharmaceutical Co. , Ltd. , Lianyungang 222001, China)

Abstract: Objective
compound. Methods -
compound formation of paeonol-B-CD, taking the rate of recovery and inclusion as the criteria. Three

To set up the preparing technology of paeonol-8-cyclodextrin (8-CD) inclusion
The inclusion conditions were optimized by using the orthogonal test for the

different including methods or equipments were adopted and compared with the documentary method. The
effect of pH and HPMC on the inclusion of paeonol with B-CD was investigated. Results The inclusion
rate and recovery rate were more than 80% and 75%, respectively following the optimized saturated
solution method, i.e. resolving 1 part of paeonol in 6 parts of absolute alcohol, then slowly adding the
solution into the saturated solution containing 10 parts of 8-CD in 1/30 V/h at 45 ‘C, keeping stirring until
the inclusion compound formation. An A;-type phase solubility curve was obtained. The difference of
apparent stability constant is significant under different pH values and different HPMC contents.
Conclusion The technology and procedure are relative simple and high efficient, which are applied for the

industrialization. HPMC (0. 05%) in pH 2. 5 is shown to increase the inclusion of paeonol with 3-CD.

Key words: paeonol; B-cyclodextrin (8-CD); inclusion compound

FHE B AR RKMEFERERRSZ—,
BEGER KBEHEEMX BB ERBERLA ¥
R, A TRMEEERE B RKEE BERE
P A Py R B SCRRSRGE T R BB AL R
HIRE AR RS & EB-3CD 858", |
BEEAE ARG EEMBE, A LRI E
AHERERRTTEE, 2 ERAED THREN
wB8ATLZ.

1 N#FR5RE

H]—5 BB (EMEELERERL
") ; KQ—250DB Y # 75 ¢ 1 vt &% (B Ll 7iv 8 5 X
RAERAFD; QM—2SP20 B R BEHL (B 5K %Y
2517 Agilent 1100 R ¥ & K6 1% (L :CHA—S
fERIRG & (KN EEBHERAA s FHE (8T
EBTEARUWMENS, 28 EXNEHAEYH
F} Paeonia suffruticosa Andr. BT 88 K FF iy
%t B & (#E 5 0708-9003, W F o B 2 i Ay il 3
EFT, BB E>99%) :B- IR (T ARE R E K
R L FRAA GRS >8%) ; RRER
EARE KIMGEO 3, LB NEGRBHEAR
ARRAEIE %), HoAl R ¥ 5 4t ati
2 AEREHER
2.1 PR By RO SRBK AL P B2 2 4 4T BUE B i 10
B, mAkEE 1.5 h B, AMEEREM® WE7

BEBHRAEBE MUEREEYT, BRER
O E S FRIEHE AESRE THEREREY,
B IR 5 R TR P K By 45 &, HPLC 30 % /4
BB EESECH 94-7%,

2.2 WAV FEBHIE

2.2.1 KM A 4G ODS Lichrospher
0,34 (250 mm X 4. 6 mm, 5 pm); EHE:55% &
BHEEEBRKEE: 1.0 mL/min; HE:30 C; R
B :274 nm,

2.2.2 FRAEMMZRAES EERET R B X B 3
mg, B 25 mL BT, MZEERHFMELE, #
S, EAMBREBELEE. FHEERR ERER
0.5.1.0.2.0,3.0.4.0.6.0 mL & 10 mL &,
M EmBERZIE, B, R, W . DR Bk X
HRELERB, BEBFRRIY=47.607 X —
9.519 9, r=0.999 9, LM WH 6~72 pg/mL,
2.2.3 [FEIWERIRL :FREB-CD 4 3 mg FEHMA
FrE BN A& 2 mL, B 15 mL BEFLE
HOEEMA 8 mL EKZEE, RS, EH,BF 20
min (250 W.40 kHz) J5 i B & , %K H B0 (5 000
r/min) ¥ BB L WHERE, W E T EB R E
=% 101.1%,RSD /1. 93% (n=3).,

2.2.4 HEGHUE-BRAEBREEY1 g, HEH
K EHHRE S5 mg, B 15 mL REBELED,EEM
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A 10 mL K8, K{BAER 2. 2.3,

2.3 WHMBB-IEHEERSEREEY

2.3.1 ABBENENSEHEWE:FCD 5EAK®H
%10 1 AL B EBE R, B 1 ¢ 2,
1:4.1:6.1: 8 MREBHEBELBIEKZ IS, L
/B 1/30 VV R EeH] B B-CD BB R,
F &) 4 2 B fn A B 45 CHuF1 B-CD B B, B &
K 900 r/min, HHEE 1.5 h, BEXKBHRE
24 h ir & B FF RV BAMKUERE . BRER
R Z YRR 3 IS .50 CHRRIKTF, B aaHL
REGYHKR, WESTHKR. FRALEKIL

21 SEEARDLESHEN ts, n=5

Table 1 Influences of dispersing solvent's quantities

to inclusion (x=*s, n=5)

R N
zm /% FEM/% B BCDEERK
1:2 74.84+2.7 73.6+2.3 8.54+0.3 (0.64+0.03):1
1:4 75.84+2.3 77.0+1.8 8.840.2 (0.66+0.02):1
1:6 78.7+2.3 81.44+1.1 8.94+0.2 (0.671+0.02):1
1:8 73.3+2.6 73.7+2.1 8.71+0.3 (0.65+0.02):1

B BIEL Excel REEFENMHEREWE 44K

HEEMNR. E-HEEMINMKFERE 2, &H
LiGHEREHRHRR, UEAYRENLEE
HEEBT AERERNSTZ AEE—HRETM
B4 , TR IE PR AR 2 B8 K 30 0 #0170 7,
EHNENOF MNELAYKRERTFH ISHAR
86.80% K 30 4, B ER 3 HIRK 59.29% K 0 43,
A5 REME 1% 3K % 30/(86.80—59.29)=1.09 4
ML ARERME 1 BMEE 2. 24 2,88
4K [30—1.09X (86.80—Y,)]+[70—2.24 X
(78.40—Y,) ], BIEHFMERSEZRERZIR
BWHE FFHTHESTERAEK 34, FFER
53CDMERHUEMEAFBEEE M, HRAWE
EMUasykEMa s EIEMPEGESERE
LBEEW. UEEYRITEBMEERAERNIT
ENWEREN FHEB S B-CD WEK L 5 KL
BREMHAEBEYW. 58 3 MER SR e
BETZENABC, LRSS -CDMEAN1 -
10,45 CHE&1.5h,

2.4 MUFIEW-BAEE RSOSSN, H
KRBEWYK 2.3. 1 HTEE.

FRABHEMENRBERITEEL. GREVULE 2 ARKER
HARAIFERY 6 S8, B TAREMaS, o Table 2 Factors and levels
RESRBNLEEAREW. HREAKBRER A B %
mzﬁwﬁﬁﬁsﬁwﬁ 1:6, ARREE/C Ba4gHE/h CBCD: KK/ (g g
2.3.2 AATZWERRSE SELM EHBE  , o . o
RN RE BaEE 3 M EREHBEANER 3 75 2 1001
%3 EXRARBEQITHEAR
Table 3 Orthogonal design and resuits
HES A B C D(EA) By, ®EEY, BAIBWST HEW¥LY

1 1 1 1 1 77.2 57.25 22.62 42.16

2 1 2 2 2 72.51 76. 89 66. 62 81. 04

3 1 3 3 3 59.29 78. 40 70 70.01

4 2 1 2 3 77.69 59.46 27.57 47. 64

5 2 2 3 1 73. 09 75. 24 62. 92 77.98

6 2 3 1 2 76.19 47.09 0 18. 30

7 3 1 3 2 84.56 75.56 63. 64 91. 20

8 3 2 1 3 85. 38 55.26 18. 17 46.62

9 3 3 2 1 86. 80 63. 09 35.71 65. 71

SZEWTsS

K, 193.2 181.0 107.1 185.8

K, 143.9 205. 6 194. 4 190.5

K; 203.5 154.0 239.2 164.3

4 it s

K, 159.2 113.8 40.7 121.3

K, 90. 4 147.7 129.9 130.1

K3 117.5 105. 6 196.6 115.7

2.5
HIEKRBHE 23T T HEMAFEBTKZE
VWL 7E 50 r/min E T, 84 1.5 h,50 CEE T

REES K BCDMARBEN, WA 28 5, HKRER 2.3. 1,

2.6 SUHREE 3RMESCER DL, g SRR, 24
mL 40% ZREEBIS,.IMA 8 g B-CD, B AL 3 40
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min, HABIER 2.3.1, U EILMFEHECED
MERRES.
R4 HESW

Table 4 Variance analysis

FEXRE BEYHFN AHE FE FE B¥#
w A 676. 4 2 338.2  5.17

A B 444. 4 2 222.2  3.40

¥ C 30092 2 1504.6 23.0 P<0.05
7 p 130.8 2 65. 4

g A 802.5 2 401.3  22.9 P<<0.05
& B 332.3 2 116.2 9.5

ﬁ C  4079.3 2 2038.6 116.2 P<0.01
4 D 35.1 2 17.5

Fo.05(2,2)=19.0 Fo.01(2,2)=99.0
£S5 ABTEAFEHEARBBCOEEY
BRI cts, n=3)
Table 5 Comparison of paeonol B-CD inclusion compounds

made by four different methods (x+s, n=3)

"EYY BAEVER
A % %
&N ® /% aER/ Y% FER/% 5 BCDBRE

78.44+1.6 82.04+2.0 9.040.2 (0.6840.02):1
B|AEE 70.241.8 59.04+1.1 7.340.3 (0.5440.02): 1
REE 60.24+1.3 5.2%0.1 (0.38%+0.01):1
TR 92.241.1 36.7+1.6 3.440.1 (0.2440.01):1

PR3 B4 Excel BEEFEZNH R 4 Frifl
BHEEERBBHOENBEAR T ¥E L EHAM@M
BR-VEEHEHENEE YRS EN KRR
B B - VU B R .

2.7 pH 5EAFHEMEEHER

2.7.1 pHXEEHEMPM.: M pH 2.5.5,6.8.8
MBS MR R 28 th B, I A R R B B9 B-CD il B R 7] ¥k
ERBEB 5Kk 0.1,2,4.8.0,10,12 mmol/L),
B ERBCDERSL 10mL F 25 mL EHES,H
AT B A K 8,37 CHR % 24 h(100 K /min) &
KEHVE, B, IR 1 mL & 25 mL )
L, Tk ZBEE L EE, 87 20 min, HPLC 3% &
FHEEBr. LA B-CD BRSO, FHEBKER
PR, HATRERE, RERBFRITERER
BREXB . SRILESE.

%6 FEpH TAEMNERBEEK

Table 6 Stability constants of paeonol

B

at different pH values

pH SHEHRB r Kc/(L ¢ mol™1)

2.5 Y=0.429 X+40.0021 0.988 2 357.8

5.8 Y=0.4021 X+0.003 9 0.987 3 210. 2
6.8 Y=0.3591 X+0.003 3 0.991 0 169.8

7.8 Y=0.4302 X-+0.003 3 0.998 4 228.8

Ke=#%/So(1—#3), @ R EIRTTBHME,
So KB R pH H T KR

2.7.2 BATHRMNOERNOER.F5H 0.
0.05% 0. 1%.0. 15% HPMC %5 ¥ B 1 /R 7] % B 9
B-CD % ¥ (451 % 0.1.2,4,8.0,10,12 mmol/L)
B 37 CH# ¥ 48 h(100 K /min) Bk ¥ 4 F &5, K
RBAER 2.7. 1, #TKER B, REOHTERITE
EMBEFLCERRE 7.

£7 FTEHPMC RETAHRBHERBEREY

Table 7 Stability constants of paeonol at different

HPMC concentrations

HPMC By R r Kc/(L « mol™)
0 Y=0.42 X+40.003 8 0.998 6 191
0. 05 Y=0.505 6 X+0.003 9 0.974 5 262
0.1 Y=0.454 5 X+0.003 7 0.997 5 225
0.15 Y=0.488 8 X-+0.003 7 0.997 2 258

3 itig

3.1 FHERKBHERE, WA KBRREEEN
A B-CD B, W 507 FI BB s & & ML
T AFEEELSTHEG FERAEBET—EN
BRFERS FREFEHTAERBETFLIM.C
BB .S KM AR ERIAZBERS
BRI BN HEABNE T, NP IE
e X e P AR BUH BRSO .

3.2 AXBRRAAERBMEENGSENEEE
BR, W 5E 77 R Al HPLC 3k, Fis M. R 8L R
HIMGT., HXRRENFTERENAEREEY
FHAFERM T T ENEN T EBRE4RE IR
MEZFEK, TRERFE ST AR, 10 RER
UBREERIBIEBEBRERICEMANEER
L, CRMEC, B TZRAERBORNE. MEE
MEAABRKER LR P ORI EEL B ER
MZEEHNEA SR YA ERNZ
EEHEXEH SERAEBYEN LN ZESKE
AR 1:10), HAREHTE.

3.3 ALK BEBAH S, L CBAE R KA
BT , T E P} B By o8 4 e B i Ok, SEE
B, 75 20 min BB P MY SE 2R, X 5 XK
EBYRFAEBEEERBILS DA —-BLHER
AREEAFRINAE YN ZBERNERA I EER.
3.4 AZBBRIAA M —BYmERER . R
B A e ST R B a7 T HHE, 0K
EHEE T pH.HPMC M ESHER, SRR
F W R4 Higuchi $M 4 BEARK pH K. R
R HPMC R ET , FEMNEEREHZYE
AL B AT HE B-CD X FHEZBR LA 1+ 1 BER Hu B
HITEE.
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3.5 FEpH 2.5~6. 8,5 & ¥ M pH ) & T b
&, 7 pH 6.8 7+ 3 pH 7. 8 B . F2 & W H ik 170 L/
mol F+% 229 L/mol 3 WA B & 7635 B& P 75 W8 70 R Bk
HERFESERRR BELRS R, Hk#E pH
2.5 ARG HITEAE . KB AIBRELEY. FE
PHMAR  FERNFEEERX BNESER
4% . pH 6.8 F+ 5| pH 7. 8 i}, 1 & YE FI 3 m , 7T B
RAFERMEAIE B REHE—KT.

3.6 BCDBESHELUAYHTRLAIEMBHTF
BEVEAYEFTEAKEMN BCD. BEABEHA
B, HEEAY BCD BB RIBP . HEM
FHEARMBEMA, ALBERT KBENERY
HPMC Y& &K Fm, & REZH: MA 0.05%~
0.15% HPMC R REF B ERXEENHRS,
SREEHBHMERNLE L TBH, ZFHMA—E
B HPMC Al /1 2 B 5 B-CD M A ERIE R,
530k E — 2. 0. 05% HPMC BEM 52 & % HiR
B3U HERBHEERERKR, MEEEMA
0.05% HPMC i tnfg &3,

3.7 BRMACKSE, ALRAH R 3 A ik
HEAT Hoe, 5 BT H M) B-CD 624 40 45 A
BB A, B O 82% , P B O TR Rt
¥ 9. 0% 576 pH 2.5 A 0. 05% HPMC % #F
TR R A S HAAY THaAEY
91% , FHE B B R AT ECH 10. 9%, R A A R
BT R R H 57 B A 1 A B R B BT
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Enrichment of caffeate in Cirsium setosum by macroporous adsorption resins
XU Jun', ZHANG Tie-jun', GONG Su-xiao', HUANG Xiao-jun?, XUE Yan'
(1. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China; 2. Tianjin University
of Tranditional Chinese Medicine, Tianjin 300193, China)

Abstract: Objective

To search for the method used in enriching caffeates in Cirsium setosum by

macroporous adsorption resin, 23 types of macroporous adsorption resin were optimized, which could

provide the industrial production of caffeates with the theory basis. Methods

The adsorption and elution

ratios, product purity and yield, as total indices, were comprehensively evaluatued by 23 types of

macroporous adsorption resin in enriching the extracts in C. setosum. Results

The product purity and

yield of caffeates by the HPD-100 type macroporous adsorption resin were the highest and up to 52.2%

and 87.6%. Conclusion

i B 8§ : 2004-10-11

The HPD-100 type macroporous adsorption resin shows better comprehensive
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