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Preparation of genistein ternary inclusion complex by acid-base displacement
combined with spray drying method
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Abstract: Objective To optimize the preparation process of genistein ternary inclusion complex, and evaluate its anticancer
activity in vitro. Methods The solubility and stability of binary and ternary inclusion complexes of genistein were evaluated by
phase solubility and molecular simulation, and the type of genistein inclusion complex was preferred. Through the formulation and
preparation process study, the formulation composition and preparation process of the ternary inclusion complex of genistein were
determined. Fourier transform infrared spectroscopy, X-ray powder diffraction, differential scanning calorimetry and scanning
electron microscopy were used to characterize the formation of inclusion complex, and its anticancer activity of genistein ternary
inclusion complex was investigated in human breast cancer MCF-7 cells and human non-small cell lung cancer A549 cells. Results
The genistein ternary inclusion complex was more soluble and stable than the binary inclusion complex. The results showed that the
ternary inclusion complex of genistein was prepared by acid-base displacement combined with spray drying with the prescription of
genistein and HP-B-CD with molar ratio of 1:1.8, and 5% total amount of polyvinylpyrrolidone (PVP) K30 to genistein-HP-B-CD
was added. The solubility of genistein was 8.8 mg/mL, and the dissolution was 93%. In vitro anticancer activity experiments showed
that genistein ternary inclusion complexes could significantly enhance the inhibitory effect of genistein on MCF-7 cells and A549
cells. Conclusion The preferred process was acid-base displacement combined with spray drying to prepare ternary inclusion
complexes, which could significantly improve the solubility of genistein and significantly enhance its inhibitory effect on MCF-7
cells and A549 cells.
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YRR Z (genistein, Gen) El&E 7R, N
SRR AN, AR, BEH
Ak PrMoRE . BrERETA . WML R A iR
LAYEME, HEERIR, ARRBEVN, FIE
R RSRGUE PE A ) I A 7T 28], (B T A R R
W, eRlARZREAKEEZE. YR B AR b
B, BRELAEIRR BRI
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fif i 2R I08), (H T AR . AP e I B RS 2 R R
K, SECYIE 7 T ERRIR A A R, B2
F-p-FHIKS  Chydroxypropyl-p-cyclodextrin, HP-p-
CD) ZIEWIRE R EE AT 2B i = A2 1 — Fh 3R
BIREATAYRS, HoKEEEE, SRR, 7E(
ZHEFIET, $OANE D RAERKES TLE, #
I T EcE KA 22 2 v RS, R EEE
W2 B (Food and Drug Administration,
FDA) HEFEATHIGVER], HZM Eiighas
HP-B-CD fF{EREl, #afkid, ek} RFES HP-B-CD
HEPIIE R T YRR R A MRS R e, B
ALY RI ] ERT-181,

MELGYIRE T 57— 07 Mt Sk R A
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o PERS-231, AT FU AR T G AR 27KV P 22 (1) 1)
W, KA AR S2 50 5 o FRR T =65 ot
HWEVIREAR, FEr s L& mobumiE
AT R T, SHEEWHHTRIE NI R IRIA
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Al; LC-20A 2 ROBUAH (i, H AR B EEA A
HS-DSC-101 MYZ/RAAFEHAL, LM R R
FAMWAT; Smartlab9 B! X HFRATHMY, HAM
kSt Apreo 2 BT BB (SEM),
FHFEBR MR B AT RC-806 ¥ HI4Y, K
MRRKREEHEABRZAA]; Spectrum Two L4 4h
WA, L[ Perkin Elmer A5 HO7 BUEE 4 FE4%,
g AR RS AIRAF .

1.2 ##

JeRIAR ZOM IR, b5 111704-201302, Jii &

340 99.1%, HE 2 A E BT AT RN FE-B-

HHIARE (HP-B-CD). LMt kild (PVP) K30,
AR TR A E] s AR N AS49 4,
GG IR s N FUIRE MCF-7 4i i, D
FAEMRHEARAR; pRitHali& CCK-8, it
5 G021-1-2, R R EEREY) TRERT LA s SN
R, TR ERGARAR: HAL S %
TR o

2 FHEEHER

21 FRARRMESRE

211 M RAMACHEES] R E R E 3
HERESR I B3 LC-20A HEAT 43 M. K FH Krmasil Cas
{34 (250 mm X 4.6 pm, 5 pm); SN AHE ] 0.05%
TR K VSR - (31 7); #EIR 30 C; A E 1
mL/min; BEFEE 10 uL; KWK N 260 nm.

212 XTHESEAECH] RS B AR R R R
14.27 mg, JHHEEEARZE 100 mL =i+, BYRA
TN R A A, R o R A A 4.0
mL, BT 10 mL &=, MHERREIEEREZ
FE, REA, ASGURIARZON SV

2.1.3 HHASIER I & R EREUGEIAR R =0
59 75 mg, DIHEEFERE S 50 mL, FEE 4 mL E
T 10mL &, IR ERR e AERZE, A
PER IR

214 R EEHR BUEEM HP-B-CD 5 PVP
K30 FH VA . MoREE 2, HIARAMRLS AR
215 TlEt BRIV AR I AR
TEHEW, % “2.1.17 BUN IS FERES T, BT
BEEERILE 1, ZREHER BRI ST H
PR, RN AT R R AT
2.1.6 RMEXRFBER  FEETIYEIA Z
15.65 mg & 50 mL &, ISR, MR A

B, HIS 313 pg/mL XSRS AE . RS2 s B
A — —
. plz.%*suc%%
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Fig.1 HPLC of excipient blank solution (A), genistein
reference substance solution (B) and test solution (C)
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MRG0, P R AR R M L RS 3R R 4
519 0.500 8. 2.504. 12.520. 156.500. 313.000 pg/mL
(R RSV o 3 “2.0.17 TN i S Atk g RE AT
DL RER RIETAR (V) HRERE OO 1FE, 2
HlbrAERl 22, 13 EE 5 FE8 Y=74 393 X+40 262,
R2=0.999 8, &5 KW 4Lk R K 7 0.500 8~313.000
ug/mL HUETHFL 2 BRI R .
2.1.7 REEERLE O “2.1.37 WNRIARER =7t
BEVBERER, % “2.0.17 TR, %
GEIERE 6 IR, TMEIFERE R, SRERPEIR R
W T AR ) RSD 4 0.79%.
2.1.8 FEMEiAL  BWUYRIR R = nE AW A
W, A T4 )5 0. 20 4. 6. 8. 10, 12, 24h
UREIE , MAFELRIR RIS AR RSD 4 0.91%,
F AR S VARALE 24 h RS EME R UT
219 FEEMERE % “2.1.37 TN ik S gL
BER R = o SR VA 6 4, % “2.1.17 T
AR E = AR YRR RS &,
45 H RSD 4 1.45%, 45 R Z ik E SR IT.
2.1.10  JnFERICRRE  BURRIAR Znt a8
9 fn, FEEME, AR RRIR RS BN
S S AN AR 80%. 100%. 120%%% 3 43), il
YRR R IEE FUS %y 99.66%, RSD N
1.77%, 255K ZITEIFERISCR R 4.
2.2 HIBHRELI

R FREL 10 mg PRl G &) A&
4 0~14 mmol/L i 10 mL HP-B-CD 7KV iR &
B151, BEREH 5%H PVPK30 )= JC1R SVA W .
P AEEIR PR F L (37.040.5) C. 150 r/min ]
ZAF R CE 72 h JEECH, 5000 r/min KRR S B0 15
min, UCEE BiEW, @I HCKE IESS (0.45 pm) JE
i, MR DUAMREE NS, HP-B-CD IRE N
REAL R VA R AR EP R b 1 0 1 iRk
T, THESGBE MR E R (K 2429,

EEMEFE=m/(1—m)

Ks=m/So(1—m)
So AAFETE HP-B-CD I EMER, m RIEMEHE L
IR %

HRYE G Rl R BV IR A B AT, GupbR R ]
L HP-B-CD JE s nl v tE &4, HEEfR R HP-pB-
CD KRJEZME N 2L MK (B 2). R4 Higuchi
FREAHN, YRR ZR 5 HP-B-CD AR HE TR A
LR (AL B8, LRI R IRIE R 0.035, i

* =0 AY (Gen-HP-B-CD-PVP K30)
0.8 « ZuEY (Gen-HP-B-CD)

y=0.056 4 x+-0.087 9, R>=0.9989 =
0.6

Ykl AR K/ (mmol- L)
o
~

y=0.035 0 x+0.105 4, R?=0.987 9
0.2

0 3 6 9 12 15
HP-B-CD/(mmol-L?)

E 2 =i (Gen-HP--CD) #1=7jt (Gen-HP-B-CD-PVP
K30) AR HEE
Fig. 2 Binary (Gen-HP-B-CD) and ternary (Gen-HP-B-CD-
PVP K30) solubility phase diagrams

AT L, HIEATHL, 197 F44RER R 5 1401 HP-B-CD
TEREEY), BFEUHERS I ER R 1
1o £ JCEAEMFIMAN= TR PVP K30 HffNE
BE— PR, IF S URIR 2 IR FE S R PEAROC
HP-B-CD —Juik &N T 7.2 fi5, HP-B-CD 5 PVP
K30 JE R =Tk RIE MG N 1 10.8 £ —Joik
RE5=TR AN K A& %KM %N 397.3
mol™. 3.63% /% 635.76 molt. 5.98%. £ &
YIHF AN PVP K30 T8 Ks FIZ A 3058 B8 1 =
PVP K30 £y = e 5 (A7 1538 S0 3 B 28
FER IR R e, AT RS 80 5
Ks EMIEAEY . KfE/MT 100 molt /=4 Az
SE I 2SR ELE4, KT 1 000 mol™ [ Ks
B T B2 BHAS R0 25 R UL -
2.3 SDFREMR

B-CD SRRZEIAN) X S & ik &5 N E R
mm R & (PDB) #6:2%, PDB: 1BFN. F|] PyMol
K43 B-CD [HARHRSCAFRT29, 7 B-HR RS I 72 5
T 44 2-%2 %, KA AutoDock 1.5.6 fixH
FIRIBRME, 115 Gasteiger Hifar -4 i pdbqt
A, 7 Chem Draw Ultra6.0 44 241t i4& PVP
K30[3032], Jyfic 7 idE 24K 2D Bja). ik PM3 592
BME, B HARTE N pdbat #2X. 81t AutoDock
1.5.6 1 $7 5 se st AL Hk AT ik, IR X EH
BIEFRAELSEGHR . I/ PyMol #ifk T A 4.0 i
ﬁt ifl_[%'%] R

NTAEDT/KE EIER PVP K30 A FIF4 i
FRIARRBEYEREE, FIH AutuDock #4773
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TXIHE. P RHEROR, W DAAER A 2 A5
ORISR IApiU

N ARAEZ5 R 1) A B, R i T A% Bk
(Lamarckian genetic algorithm, LGA) #E47 4> 5%t
o M2 0TI E A EYIN, B A
MR FERRT, GO RIRIEREE. 751X
A R 3 Fs . AR REW, JRRERAT
HP-B-CD Hi/K s 5 Lk, —#ahi s, 5
— BTSN UK ER BB R ARG R
PR A, TR R R BB AN 7-h R
5 HP-B-CD R e 1 26 4 28U T I 1 S
FEAEKEVEAEAE ), X IR T A
T o

KHABEIRER Zn&Wit—325 PVP K30
BEAT 70004, GERERW], GURIRERMBRE AR S
= TC LA R ALk e e R SRR T AR T A LA
FERA = e &Mt o Wt e, 4511
P45 AT 75 Ho At AR R AR 25 R dh A7 Bk

=
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Fig. 3 Binary and ternary molecular docking diagram

24 BEYNEIE
241 BWABEEGWETRER&OEY I
25 mL 0.1 mol/L ff) NaOH &, A 270 mg (f) 4
BIAZRYE 2.7 g I HP-B-CD #7= 40 min fEE L4,
7E 40 “C, 900 r/min 2544 T ¥ AH R4 o3 1) 5 1 Eh R
PVP K30 #HUMAGRIR RIS, dkzediidt: 30
min, KA FRE 100 FENTSkE, 53
BEVER. KA S FEARTRaEY (i
ZSHONHERIERE 200 C, MR 85 C, KK
60 Hz, ##%t[aIk% 3D,
242 WIETEIERISAEY BT EEIR
RIKTIKCEE, M HP-B-CD 5 PVP K30, i/
40 min (£ 4, 7E 40 ‘C. 900 r/min 4514 K 4k&:
P FE 30 min, R TR S R (85 SHO
KR fE 120 °C, HXESEE 60 C, Kk 60 Hz,
BTG 3s) 13RI EW.
243 IREEHISEBAEY) BT EMNIEIRRS
HP-B-CD K PVP K30, B TEREEHEH7E 500 r/min
TFEE 3h, I 50 5 E RIS KGR ST S 2 h,
RN PRE, FIHBIE TEETER (5ESH0N
HEXIEEE 200 °C, HXIRSE 85 °C, XU# 60 Hz,
FEFE R 3 5.
25 BEEMR
BRIR R K& S5 YEIRAYE 37 C,
Bt B RIRER NN E 10 mL 280K i P AR
PREE 3 ho FEAE I v LA A FE 10 000 r/min 2500 (55
D42 100 mm), BRI, i 0.45 pm fafLIEME,
Mikt. A ERE HPLC T eBIR R & &, P17 3
o SERWE 1R, FEORRAEVEIREG MG,
YT REAR R R E R, AR XA GROR R RN
WIRIVAREE N 2 ug/mL, S5 CERIRIEMFIRT, 1E9)
MRS = a&yth, YIRS YKE T Al
BRI AR Z N 10 f% [(20.23+3.23) o/mL], &
B B v A& 1 = e B A S ISR T 8.8
mg/mL. JYRIRZRAE ot G 1R E SV R
Rl PHAERREAESVINERE
Table 1 Solubility of genistein and inclusion complexes

FE i TR (mg-mL™Y)
JeRIRER 0.002
=ntEamwl (EBRWARED 8.860
—ntEw2 BREE) 0.350
—nAEW3 (RAiBiE T 0.600
—IUER A 0.020
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F& 1T A1 HP-B-CD J PVP K30 £k T =044
H HAS FH TR B 7% 25 5 55 T8 L T oAt oy
RIS ARIE T i, HEN 3 Je R AT e USRI
KA. Mo aY, = nBaWh TR
PEFIRIA N, A BT BRAR YRR 2 K 2 [a] i S T
5K PR AR R AR . Zafar SFUSUE ] k)
AKZE. HP-B-CD. TPGS fil T =B &4, HEM
FE ELAE LR AR 25 48 5
26 =B EWYIRIRIE
26.1 Z A HE & Mk (differential  scanning
calorimetry, DSC) Zr#fr i H ZE/m a4 & HAC
5E HP-B-CD. PVPK30. JuklARZE . JuklRkEx =Iutu
AV =T EIR G IERE . BRI R
i, DL AR O R, SRR AR AT,
10 ‘C/min FHif, 931 0~400 C, WF 7 e FAERE .
SR wE 4 B, JukEbKRZE. HP-B-CD. PVPK30.
YIER G — e DSC g, v LA g E],
H T K TR STE 70~130 C 77 A4 5 Wl
g, Gkl K ZRAE 298.8 “C LA HA S5 (1) IR AIE IR AT g
1M PVP K30 5 HP-B-CD (1) 475 & B4 i AN A7 1E B
BRE, VIER S TR RS RRDS
£ 298.8 CHIESS I, =sot&rhiekt
R E AP TE B P DR AR AE R A e Y 2k o [RT b
YRR ZE ) DSC EIRET LA AW E B HER
T FAESE -
S wpcd -
[ pwpkao T~
Yok %

T mEEen
=aEY

0 100 200 300 400

TIC
B4 $RARE. PVPK30, HP-B-CD. ¥HEREY. =T
B4 DSC Big
Fig. 4 DSC spectra of genistein, PVP K30, HP-B-CD,
physical mixture and ternary inclusion complex

2.6.2 (HHE AL HMEEE (Fourier transform
infrared spectroscopy, FTIR) Z3#1 f#f] FTIR Jtil%
AXHHTHT, B SANFER S KBr ZE404MT R B T334
Wk s 78 0 BIF R, #E 4 000~400 et 9% Bl A
G, B PR N 2 em L, Gl FTIR % 4eklk
% . PVP K30. HP-B-CD. ¥HEAY. —il&
YT T, G WE 5 Fian. HP-B-CD Gtk A

m

PVP K30
FEEES S
YIEIREY)
T /,-/'“"'— -"—-\\
N TR e
4000 3000 2000 1000

vicm™
5 FRAKE. PVPK30. HP-p-CD. #IEREAY. =
BEYH FTIR
Fig.5 FTIR spectra of genistein, PVP K30, HP-B-CD,
physical mixture and ternary inclusion complexes

3402.43 cm™ O-H &b ({4 iE 2 iy, 1647 cm?
AL FIARES, 1026.72 e kb C-O-C {41k
I, 77 PVP K30 7 2 954.01 cm L kb4 C-H 45k
5, 1 664.10 cmt 4 C-O Hi454R5), 1 286.51 cm ™t
AAELE C-N ff4atiRal . YRR ZFEAE 3 413.68 cm™
f)-OH fHi4EHRENI%E, 1 650.03 cm L 4L7FE#E C=0 fH#
RN, 7F1617.02. 1 518.69 cm kb EILIEIAM
HARBE, =R SN FTIR Yaih R
H, YeRlARZE . HP-B-CD A1 PVP K30 [4FAE I B AE
2 928.21 cmt &~ PVP K30 ) C-H #E3l, LAK
HP-B-CD [] 3 042.43 cm™t 4b ) O-H fH4E4R 3] - Yokt
KE=ZITCEEWM I E K JE T HP-B-CD 5
PVP K30, vkl ARZTE 1650.03 cm 4b It
1 430~1 600 cm X AbRIRIEH 2%, HEMI LRI K1)
BRI 75 A PR 0] Re Al (0. 2 7E HP-B-CD BB /KIE N,
7E 1 652.38 cm ™ &k 1 O-H S R U v ] e L ik
T = A1

2.6.3 X HHERMARTH (X-ray powder diffraction,
XRPD) 704 ffF X SHRATH OGN E Jeb AR R . =
JCEL A —uER -G XRPD A4, XRPD
MRS 5 7 HUE 40 KV, B3 40 mA, Il T 50~
90°, FE 0.02, #EAfZ Cu B, &5l 6 Fiw,
KF XRPD 73Tkl KR WIHREY . JRlK R
=R EAYIN ARG R, YRR ERTE 7.8°. 13°,
14.6°, 18.2°, 22.8°. 25.0°. 26.6°. 36.4°. 40.4°%
7N HH 2 AN GRBE ) b R AT SHIEIE B G R R 2R i A 2
¥y, TYEIRS WAL 7.6°, 17.9°, 22.4°, 26.4°1F1E
GBI I T A BV A0 R & AN AT I &
i, WY R AEIR R R E R, RETR
Z34Ll HP-B-CD W ISR = o & ik 7 R &
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Fig. 6 XRPD pattern of genistein, physical mixture and

ternary inclusion complex

BekAz

7 RPAKRE. YIBRE

PR

BRI AY)

2.6.4 SEMr#r i i} Apreo 2 33 o v B AR
MERRARR. a8y, = aEiREYNIE
A, IS REL S 2R E R, I
TENE R N RS 45 RWE 7 B, M
PoRARZ SEM BEHATLLEH, JeRlARZF NI T

PRI, YIBR SV NS R BT R R, &
PR GHITET AT UL, GBI R AT A BRIR G, o T4

BIARR=ZICBEWH, bR RS HTHE K Rz
e/ Bt R LB R 2 W HP-B-CD Al PVP K30
mm&%¢ﬁ% m&mn¢%&%&%@%%%

”%ﬂmﬁ vy
. =B &M SEM EiE

Fig. 7 Scanning electron microphotographs of genistein, physical mixture and ternary inclusion complex

D) PN T(Tp ) | T IR v/t oL G b 5 e
SEM W5 5 XRD 7h g R —3%, RKEYLRIA
# 5 HP-B-CD Al PVP K30 R = et & ¥kt T
ToE BURAS, FRUESE T kbR 2 A1 HP-B-CD L&
TER
27 BHEMR

i A B OGTAS = o B AR R, %05
FEVE I3 E Pt T, A pH 6.8 MUBERREh Gz
(PBS) 1E N AR dEMFRERES, JGHET
A 900 mL & EsH, EERERE (37.0£05) C,
W IR P 2 B AE 75 rimin. FE[E 52 I [A]
f% (5. 15. 30. 60. 90. 120 min) HXH 5 mL {EE,
TN RZ MR PRI 0.45 pm FITIALIER,
Fike, 00 2 B HPLC 20 Ml 2 ekl R K4 &,
DAL Z . AR K=o AR
k.

W 8 i, MEIHTHLLE H =n B AW 2
U R RO s TR A - 76 30 min B (A H
FERRIRAL A2 M 93.02%, Wi % T-Eki: 88.92%, Bk
JE1%: 70.05%, fie 2% ()3 HH P51 3R IR R # 45 &5
S T & 7 LT, BB 456 25 T 15

100

— YERAW

8
5

H

&

S — WA
e —~— RIS

Z —~— WP TR
_S‘—,e\-

&

20

ﬁ///“\\g///ﬁ”““

0 40 80 120
t/min

8 FEFHIEAR=TBEEYNAELE
Fig. 8 Dissolution of different preparation methods of
ternary inclusion complex

il % B EL A WIS T L () AR, AR 2y G
BIR R AR AAETE, Bk, b o7 0%
WS, JeRIRRN = o &Y B &%
HEEE T, AT RE R Gk 3B BB AE PR RIS K Nl
W, TERC T A ST 2R i S R A
28 BHE

A G TTR =n B A Y B R I
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fi] 52 el AR Z5-HP-B-CD MM MELL N 11 1.8, 5
%2 PVP K30 HIIMA X ELd R (P50 . 2 5 in N G
BIAZK-HP-B-CD HF & 1%. 3%. 5%-. 7% PVP
K30, EH &M aE . /£ PVP K30 1N
NETE 1%. 3%, LAY IR < H LB B v,
B E, BENTERREE, e Eh Gk AR R
HF N 55%. 65%, fE 5% T%MIIIANERN, @&
VIRrsTE, B, BRE, e aawh e kR
(AL 2005 94%. 96%, FHZEAR K. Frblim#
1 FE 5%I7%) PVPK30 M & .

2.9 {IMAEESCIE

29.1 4YHMuREIE  HU A549. MCF-7 ZHff, {6/ %
H5e 4k g3, £ 5% CO,. (37.0+0.5) CHI CO,
B FRFE AT AR TR

2.9.2 CCK-8 iLillEdnfuigt: {4 CCK-8 izl
BRI R R IR RS 5 = n B & MIPuEiEtE, KE
Y FP E 96 FLAR Y, ANBR AR FFTE 5X 108 4N

FL. 9L 100 uL, 7£37 ‘C. 5% CO, FH5% 24 h
fEAHBINGRE . SN 100 L AR EZ9, 7R %
PEREIE 48 h, N 100 pL 10%01) CCK-8 iRk7, 4k
41597 2 h, B FEEFRAXAE 450 nm Rl e OB (A
B, A E A .

FOAI R = (A e —A s ) (A e —A =)

KH CCK-8 vEMERRIAR S H =005
X MCF-7 40tk Al AS49 4 fu bk 40 ff 251 . &5
Wik 2 P, BeRPRER LH =865 MCR-7
F1AS49 A RIS HIHIER, B3RS
HYURIR R A ER AL, JeRlRR =B aY)
T4 VS 7 (A F O R, YRR 1Cso
4 135.5 umol/L (A549 4Hiffid) 1 209.9 umol/L (MCF
A, THEIAR R =T EEWH 1ICo A 201.9
pumol/L (MCF 4 ffd) F191.89 umol/L (A549 4iffl),
SIS SRR, TR GEIR R = n A YR R
T YA e A A A PR

®2 PFRAZRRARE=TEAYIX MCF-9. A549 RETEERISEN (X£s,n=4)
Table 2 Effects of genistein raw materials and their ternary inclusion complexes on survival rate of MCF-9 and A549 cells

(X£s,n=4)
5 MCF-7 2 A7 26/%
10 umol-L? 100 umol-L* 250 pmol-L ! 500 pumol- Lt 1 000 pmol-L™*
JeRIR 2 R 2 94.47+0.56 58.44+0.67 34.84+0.05 18.45+1.00 10.43+0.41
PRI R R =TCHAEY) 89.05+1.00" 48.36+0.85"" 27.44+0.86™ 8.63+1.06™" 476+0.77"
5 AB49 i HAF T 21%
10 pmol-L?! 100 pmol-L?! 250 pmol-L! 500 pmol-L?! 1 000 umol-L™*
JURIR R R 96.81+2.65 90.36+6.61 50.56+8.74 18.03+5.90 9.724+2.31
PRIARE=TCHEY) 95.80+2.88 81.74+6.80" 41.62+8.47" 14.37+3.07 2.31+0.09

HEEZ 4L E: "P<0.05 “P<0.01 “P<0.001.
"P<0.05 "P<0.01 "™P<0.001vscompared with raw material group.

3 i

K 22 e SR 25T R 5 B I 22 S R 2
— B8, KEMPUR AV NAE SRR, 4
5T R RAR KAME . HP-B-CD &1 B-CD fiT4:
Y, 5 B-CD AHGEA T & i i FE AR ()i 4k
£ O S 1=t S =R i ARV S 7 N i s 8 e 1 7 N
HP-B-CD B /AK s 1, AHFTT, 8 AR R Si i
Fe o FREE B = oot S I Ok ke e T
Tt A N =R AR I & T 2T
5, WAL GmIE TEEH S =n a6
VEfREH = (8.8 mg/mbL). RAMUEII AL H, =T
WEYRAE SRS, SZAihiE—%, &
A HP-B-CD ML EHIGIN T JLrlA 240 4t A=

KIaES). ATREH T-EEWIBIGIN T 4R R R
o5 i FEE % 4 T JEE P i e o 5 — Bl R TR AT R
HP-B-CD HIFF/E M AT s JoRb R R U Va1, Bl
() — T Fe 4, HP-B-CD nf LU i S 4l T
R L S BEL s SR B A L ] s s 285 AR 400 1) 8 1 4 4
e A 1% Cchronic myelogenous leukemia, CML)
PG . 25 bR IRRRBRAL RS A5 5 5 R % =
TCEE P NGRIAR R IIT R AR 78 R
HBAAR PAEEHFPAREEAEZY R
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