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Inclusion Performance of Different Substitution Degrees of
Hydroxypropyl--cyclodextrin with Daidzein

SHI Dan-dan, ZHANG Yongdi, CHENG Kai-hua, XU Hong-bin, WANG Wei", LI Bao-lin
(School of Chemistry and Materials Science, Shaanxi Normal University, Xian 710062, Shaanxi, China)

Abstract: Six inclusion complexes of daidzein and HP 8-CD with suitable interval degrees of substitu-
tion were prepared by the solution stirring method. The complexes were characterized by infrared spec-
troscopy (IR), powder X-ray diffraction ( XRD), ultra-violet spectroscopy ( UV). The apparent equi-
librium constants (K} of the four inclusion complexes were determined by using phase-solubility meth-
od. The effects of the substitution degrees of HP8-CD on preparation of the inclusion complex of HP-
B-CD/daidzein were investigated. The results showed that the inclusion complexes were produced and
the best inclusion was at DS =7.8. The solubility of daidzein were greatly improved by HP8-CD with
DS =17.8.
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1 SEIGER4y

1.1 {XF5RAF

Bruker AM-300 #B 5 2% #% 3L 43 1% ( 3£ [ Bruke /A &) ; EQUINX55 FT-IR 4T 4 Y63 4% (KBr [E &, 18 [H
Brucher A F] ) ; ALPHA1 2 BRI VR T4 4L( € F CHRIST A 7)) ;D/Max-3c B4 [ 3 X SR HL( B A& Ri-
galecu 2AF]). MRS 4% (50 kV,100 mV) ;&K 0. 154 056 nm; $AFETEHE] S ~40° ;3 HHE 4 © - min ™',

KEHITCHEM - FRE R 254. 23, B HEHEY T KB RAF) BN E S-S (ER= A6, Bt
Ay H:4.2,6.0,7.1,7.8,8.7,9.4) , HARARIHI R /b7 4.

1.2 BRESHHMBE-XEETESYNHE

K I BT ] 4 6 R AR RBUCE BN B I IN -KEH L ey . A RFRBURRIBURE Y
HPB-CD 2.5 g, Bt A% 10 mL () 20% HPB-CD F7K ¥, V85 H pH 12 53 HIFRELS DL HP B-CD 45EE/R
MK G oo R A S B S 5 A, T 40 C R RE1HEHE 24 h, BARRRIRSG ,£0.45 pm (UK R ) #FLUE
R UE , IRV VR T% 24 h BD5.

1.3 HRAHZNHESSENE

FEHEHRELS. 0 mg KEHIUHARE T 50 mL B, UL 50% LEBUKEB A, BLH 0.1 g - L™ MR
B B R R AMGE R, S e AR 2R R 248 nm.

AR HE0.05,0.1,0.5,1.0,1.5,2.0 mL PRI & T 10 mL FEIEH, UL S0% ZEBRHRE
Z0% , BHA% 0.5,1.0,5.0,10.0,15.0,20.0 mg - L™ AARHEIS . LA RI A2 H, T 248 nm AbIIIR B R,
BELEFEIEFRA = 0.106 6 ¢ + 0.045 7, F1XEEH r=0.999 6.

K BRI 6 FE A 2.0 mg T 10 mL 25830, JH 50% Z BRI e &, B Sk E N 0.2 g - L'
VR, HEAT AN GBI (248 nm) TN HIEOEEE  RASREA H R, RN KBTS E.

1.4 HBEMEXE

W 4 FBUREE/T RN 4.2,7.1,7.8,9. 4 () HP-8-CD 43 31 fit il B AS 6] i & 4+ 80 (0% ,0. 1% ,0.5% ,1% ,
5% ,10% ) /KB, AR KNGS B 19 K B TR R, KIB IR G 28 s etk 24 b R B V5 — 4. o108, 08
BB E 25 mL, K EHE0.2 mL F 10 mL &8R4, L1 50% ZBEEBER, AB RN 8, T 248 nm £
EHBORRE  ARABHF R, B R KRS SRR E @ E. DL HPB-CD 3R A A bR, K 1 T B
KRR, 43 B2 X 4 FORRIBURE I HP-8-CD X K G o AR A AR B 18 (IR L 3 LA K S T i
FE (mmol + L™") %t HP8-CD ¥J¥ (mmol - L") T4 PEBIA, FHRIEA X K, = /S, (1 - H1F) HESK
BUCE AL & P R I As s W8 K AE , b RO EHA T R AL, S, 2 HPB-CD AfEFERT R G H e A
VRN

2 HRSHIR

2.1 5o

IS 4% RE SR LD AMDEIS S SR B8 IR S RIS S U EE U B AR, JLAEIR S YH EE
S WG HP B-CD (BN RHE , AL A9 K S T RHE RS A AR RMES. X&0 HP 8
CD MREH L T BlEEHr L, vl DS X 7.8 E &Y KEH TH R LB R
EREAHE(M1631 em ' EFE 1619 ecm™) L5 R L.
2.2 YR X SHEITH S

B RE R X BT SRS AE SR SR, LR EIE A i S 2 BUR T H o s R S 1 5 HP 8-CD
HITERETE AT ST B R B, T S e S B ML P % T KRS H o dikIes, 23 75 HPB-CD &
AR RT B, R A B H G HP8-CD 4. H i BG4 Lue, /I 1 DS 4 7.8 # HP B-CD/ K& H
TCRE YT BRI E NS, X 50065812 4R LK 2.
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Fig.1 The IR spectra of HP-8-CD/daidzein Fig.2 The XRD spectra of HP-8-CD/daidzein
system with DS =7.8 system with DS=7.8

2.3 ZFEWE

KRG H BRI BOL A ASREM AT 2, T M KREH T #. SR asYh REFTHEES
B2RAEHNE 1 PR, B 3 ARG HITE BB E R EEE. WEEE R UE S, KEHITH A
BIFAEREE HP-B-CD BUREL A3 nmi 38 0 , 5 A8 (L Hohk A 2 — A 4% U B 38 KR Wi/, 72 HP 8-
CD (¥ DS 24 7.8 i, KEHIUH & B xR, X ULHIXS Tl % HPB-CD/ K E H n -G Wk UL, SE BV BE 7. 8
ZeA Ky HP B-CD RUR ik

1 r ®1 XEFTAREEASYESLL
_ Table 1 The contents of daidzein and inclusion
fit T ratio of inclusion complexes
g 7r DS Cossen (%) i
S 5l 4.2 4.21 4.20
6.0 5.13 3.17
R S B T 7.1 5.10 3.06
DS 7.8 10.5 1.36
8.7 5.95 2.45
B3 ATHTEEM HPACD RRETHAD ou  ses + o8
Fig.3 Change in daidzein contents with the degree
of substitution of HP 8-CD * KEHICS HPB-CD HAE/R Lk

2.4 HEBEREMR
A4 Higuchi 1 Connors 2 A3 5L | i 1. 4 P20 ) (M Aot B2 PRI 43T 61 1, K 52 9 TTAE K P 0
fift BB HPB-CD YR B s finim SR MR 0 X R VA Z AR MRE )R A . R E W K R f
BYREENEESY K HBK, HPB-CD X2 A 1EFTRIE. 23158, ik 4 # HPB-CD/ K G #
THEEYNRWEEHBNE2 Fm. AR 2 ATLIFEH,DS=7.8 i HPB-CD/ K G H TS W EN T %
K, Uil DS =7. 8 1y HPB-CD Xt K B A& AE 138 T H B BULE ) HP8-CD.
R2 AMBKRE HPBLD/ KAEHTASWH RN FH%Y

Table 2 The apparent equilibrium constants (K, ) of the four inclusion complexes

DS Eq r K,

4.2 y = 0.255 7% + 22.335 0.989 9 1.996 6 x 102
7.1 y = 0.232 5% + 23.275 0.968 0 1.760 6 x 102
7.8 y = 0.271 2x + 23.298 0.980 8 2.1627x107?
9.4 y = 0.253 8x + 21.412 0.983 0 1.976 7 x 10 ~?
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