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KBRERFMEILREE-0 ABFHM RN EEHE., £RFH pH A RER . AKX KXASEX 5% HP-3CD
KEBRPRFMPAFENBEHENESE., SR HP-3CD S EMMARMPRFRAKPOBRE FAH
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Effect of 2-hydroxypropyl-pB-cyclodextrin on solubility and stability of garlic oil
SONG Hong-tao', GUO Tao?, ZHANG Yue-xin*, HAN Wei?,
WANG Zhi-yuan®, HE Jin?, HE Zhong-gui?®
(1. Department of Pharmacy, Fuzhou General Hospital of Nanjing Military Region, Fuzhou 350025, China;
2. Department of Pharmacy, The General Hospital of Shenyang Military Region, Shenyang 110016,
China; 3. School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To investigate the effects of 2-hydroxypropyl-B-cyclodextrin (HP-8-CD) on the
solubility and stability of garlic oil. Methods The solubility of allicin of garlic oil in various concentration
of HP-B-CD water solution was determined by GC. The content of allicin was used as an index to compare
the stability of garlic oil HP-8-CD water solution with garlic oil Tween-80 water solution under the
conditions of 40 C, 60 C, and light (4 500 Ix). The effects of pH value, antioxidants, nitrogen gas, and
sterilizing on the stability of allicin of garlic oil in 5% HP-B-CD water solution were investigated. Results

The solubility of allicin of garlic oil in water could be improved remarkably by HP-8-CD and increased
linearly along with the increasing of HP-B8-CD concentration. The allicin of garlic oil was more stable in
HP-B-CD water solution than in Tween-80 water solution while in pH value 5.0 and with nitrogen gas.
The stablity of allicin of garlic oil was decreased under the conditions of heating, lighting, or adding
antioxidants. Conclusion HP-B-CD could evidently increase the solubility of allicin of garlic oil in water
and improve its stability.
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Fig.1 GC Chromatograms of allicin reference

substance (A) and garlic oil (B)

2.1.2  XFFRE BN & EERBKH R X A

500 mg’ﬂﬂEEﬁ%ﬁE,KE 50 mL ¥ F,ES
SEmBEZIE RS, R RSB (10 mg/mL),

2.1.3 ARBFRMHE BERBIEARY 250
mg, MIECKER)E . BE 50mL BEP, HECHK
BEBRZEAE B EXNAGFEEZER G mg/mL),
W 9 BN bR A 2 % W (5 mg/mL) 4 mL B 100
mL B8P, AECHEBBREZE, RS EHARK
W (0. 2 mg/mL)., ,

2.1.4 RUEXREEREERN B RHBER 4.0,
2.0.1.5,1.0,0.5,0.2,0.1,0.05,0.02 mL & 10
mL B, A P bR & % B (5 mg/mL) 0.4
mL, RS MMAECHEEZE.BY,.&/H. ¥¥
W 5% HP-3-CD K¥# 2 mL, & 15 mL R#EZ)
ERED  RAEHEEMA 5 mL ERBE, RIERS
5 min, B0 (3 000 r/min) 10 min, BE LEW® 1 L
AT GC WE . ABIN A 45 P b5 i o 18 B
R bR, B A 5 1 BB VR B DB AL AR, 2 Bl AR
K, GRABHEAE0.02~4 mg/mL RHEXR B
#,EHER . Y=1.254 X—0.021 3, »=0. 999 9,
2.1.5 MEERAR.WEH. P EKIFREKREDY
Xt B P 4, BT R B vk E ) RSDL &R
KEEWHNRSDH0.6%, HB RSD X 1.1%.

2.1.6 B ECRRR 4 5145 & HP-B-CD K
BW.BCOMMAKBBRMBREK BETAEHLIR
Eh BEMARSEMBABBERE, FHEEMN
AR 0. 2 mg/mL) 5 mL 3, BIERS 2
min, B 4> (3 000 r/min) 10 min, B &, FHE
1 pL, FEHL5E 3 2 4 T 647 30 8 , 1 350 B A [ i
R, GERAEEE5%.10%.20% HP-B-CD B LI
Kt B-CD ¥ Wi, /K o #4 bn A [0 ik % 4 51 N
98.7%.98.2%.99.0%.98. 1% % 97.2%,RSD 4
MK 1.6%.1.1%.1.4%.2. 0% H 2.6%.

2.2 HP-B-CD X K7zl & . F & R
HP-3-CD & &, Bl AR & % B KB W, 55
B B-CD KB MWK, 43I A & K5
WL EH, TRR@ OFSBERRKRY 24 h, RE

WU 0. 45 pn foFL BB ORI L 0 95 R R ME VRS

B8 15ml REZERAE P BEEMAANRER
(0.2 mg/mL)E &, BH, WREKF 2 min, H.L
(3 000 r/min) 10 min,## 1 pL, AW EAIE LM
THOWE ERRE L

2.3 K7 HP-3-CD B KERFRFREE
HWEWERER KB KHM6g, & 250 mL B
EREHE S, MAS5%HP-B-CDK B W 1000mL ,
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Table 1 Solubility of allicin of garlic oil

HP-3-CD/(g*mL™") HME/(mg-mL~Y)  MEHHEK
0 0. 008 -
0.01 0.102 12.8
0. 025 0. 300 37.5
0. 050 0. 656 82
0.075 0.975 122
0.10 1.192 149
0.15 2. 008 251
0.20 2.635 329
0.30 3.718 465
0.40 4.976 622
0.50 6. 444 806

#LF1 B-CD 0.011 1.38

L BB 20 min, 22 0. 45 pm PFLIEB R,
BRBELEEH. #TUTHRE:

2.3.1 pHEMEW 5% RB AW HP-3-CD K
BUEER, A 1 XERE 1 E ERBERIAY
pH 4> %1% 4.0,4.5.5.0.5.5,6.0,7.0,8.0,9. 0,
HEHTF 5 mL BEHP,40 CHE .25 F— 0
FERBGERNERHFE, LE 2. ERERH, KM
HP-B-CD 5 5 WK WP K7 R 7E pH 5. 0 Bf 88

EHRH .
100
98 i
3
o 96 4
8 5
#% 94
4 6
Koz
7
90
8
88 :
0 4 8 12 16 20 24

t/'h
1-pH5.0 2-pH 4.5 3-pH5.5 4-pH 4.0
5-pH6.0 6-pH7.0 7-pHS8.0 8-pH9.0
H2 pHix k7 HP-B-CD S &M KRB
AREBEEHEW
Fig.2 Effects of pH value on stability of allicin
of garlic oil HP-B-CD water solution

2.3.2 HLENERRME . £ X5 HP-3-CD
KBRS FMA 0. 2% ERREH. 0. 2% A LH
BN, 0. 0570 BERBR, 10 Eh ¥ WA Y pH H
K 5.0 5HETF 5 mL P, HWAFM HP-B-
CD A%, A pHIER 5.0,1 BAER.1 B
REMEETHEETF 5 mL ZIWP,F 40 CRHET
HATIRE, 40 B T HUE B B BRI E K3 R, WA
3. ZREV, ARMEN EILRMMN . ERIARS
{L B A 3 b K 7% M HP-B-CD @& WK % W+ K%
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Fig.3 Effects of antioxidants and nitrogen gas
on stability of allicin of garlic oil
HP-B-CD water solution

EWREM, R MRH T HAM® TR AT KM
HP-3-CD AW KBB P AR BEE BEW
AB¥E.

2.3.3 100 CREME W . BUK5 M HP-3-CD XK
B, AYpHENS. 0, X . BH T 5 mL £
B, F 100 CHKBEFMTHTRR, 05 FHRE
BRI B KA R, W 4. & REW,E 100 C
KEEKMT , KM HP-B-CD G4 YK BB P K75
T 30 min.45 min 5 51K Y4 18%.22%.
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AHFRUEHENER
Fig. 4 Effects of 100 C. sterilizing on stability of
allicin of garlic oil HP-B-CD water solution

2.3.4 AFEEBERGEL . WA HP-8-CD K
BB, AV PHMERS O, RA . EHF 5 mlL 8
., FRAGHER, MARLREE-0HE. A
0.45 pm HALBEELE, A E . EH T 5 mL £}
., 55)F 40 T.60 CHMME 500 Ix) &4 T i#
TRE, H4 5 TRENRBFENEKHERIR.



© 202 -

¥ ¥ % Chinese Traditional and Herbal Drugs 5 37 %8 2 3 2006 £ 2 A

£2 REMEAkEHARE DA ERRTENLW
Table 2 Effects of various solubiliers on stability

of allicin of garlic oil water solution

14
RR AL N AERI%

0d 5d 10d

40 C HP-g-CD 100 93.9 90.2
B ILRAE-80 100 83. 6 73.1

60 C HP-3-CD 100 83.7 72.7
RiLZEE-80 100 73.9 57.8

KR HP-8-CD 100 96. 6 92.3

B LRRS-80 100 90.1 81.9

HRERA, KFFMBILIRE-80 KBRPHAFE
AR AR E, L HP-3-CD fE AN BN B ES
B R B0 70 2 % R &) AR i 510 AR .
3 g

AnRBRAIRRHNEEEFRENZ— BER
R AR RURZREI RGN EERRER
S EEALBAIERET  AFRESKFMPHHA
BEERAGENGEESETS. BRI, RA
SHEEENEXFHE, k68, o vl E
ARFMBEHKBRPRZRENERME T &,

KPR E LK PRI REMRME,B-CD
X} H A3 B VE A, i HP-BCD W K EREA B
EFHHEER,FERF HP-R-CD RE WK E R
i, KR WEMESLERMN, 1% HP-B-CD "l {#
KRR EKS M EH K 12.8 ££,50% HP-B-
CD W @] % fin 806 4%, A HP-B-CD 1E N 7 7 10 K
MK RE I E R .

AP HRFREKPRARE, ERRKE
HRERBHFRHET HoMEEBEMR, 20 EH
BiE pHEZAN 5 KB HERER K MARNA LR
BARENRBREERMmEL & R ESA M
AnRREWNEMR BEMABE.F100 CKH
%M T, KM HP-BCD @8 MKBRPAHFETF
30 min.45 min, 4} B FRIE 2 18%.22% ., KEEEX
BB REE, 5K ILAEE-80 R
B A i K 2 WM G, HP-B-CD B 7T B F4R B K75
FIORE M, B A5 T0 2 2 il R0 59 70 e o o R
% R B R LB OER BN H .
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