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Determination of Equilibrium Solubility and Apparent Oil/Water Partition Coefficient of Ursolic Acid
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ABSTRACT: OBJECTIVE To determine the equilibrium solubility of ursolic acid and its partition coefficients in the
n-octanol-water system for designing new formulations. METHODS High performance liquid chromatography (HPLC) was
established to determine the contents of ursolic acid in different pH solutions, differernt solvents and the partition coefficients for
the n-octanol- water systems. RESULTS The equilibrium solubility of ursolic acid was 5.64 mg-L™" in water at 25 "C and was
not influenced by the pH of the buffer solution. The solubility of ursolic acid in oils was poor, but was relatively good in
surfactants and Semi polar solvents. Partition coefficient of ursolic acid was 2.17 in n-octanol-water system. CONCLUSION

Ursolic acid is a lipophilic drug with little solubility property.

KEY WORDS: ursolic acid; equilibrium solubility; apparent oil/water partition coefficient

A& B IR (ursolic acid, UA) N % ZRIR . LR,
J& =mE R NG, EHRFIRT, LB
KEEWEE A A0 T4 748 46 &
62 FiAEY), EEAFAE T HERGIERHEY e St
R, XZMPEIEHE, 5B YA 11
R, MHEMEYNE AR . ARBRBHEY) & T,
RIMEHEY) BT By . UA RAEE. Bt
R PUE - POBEIO . Puiidm . BRACILHE S 2
(A 2 RN, H S A L o B g, a7
R PULRIV R EEZ 7 1 1) PR 25 AR AR A3
W, AR Zr R s UA fEKrb g
FERN, RS, AR AR . P
il FE AR A MK 20 e REGE 20 2 AN EEAL
SR, HAWRRBCE DTG, A ARH )
BIZH. HHTE AN JCI E UA - 17 5 At B

TEBE N Mbils, &, witd, ElFEAEm
Hz Tel: (0571)88208437

P EBACR I 2557 2012 4F 7 H 3 29 4555 7

E-mail: gaojianqing@zju.edu.cn

Tel: (0574)87089061

TS TE ZR H0 ) SCHR AR A S0 UA T
il K O3 T R BOHAT T E, AR A
T (PRI 9 85 5 Al
1 MRIS5NEE

Dionex U3000 s 24 AH (4385 A% (35 8 3k 2 24
]); SHA-B B E5 B /K v e 9 3% o (L3 48 23 #r
S BRAF]); PHS-3C MRIE V(LR R A1
BT R F]) s WEI TR A A (VL IR 11T HEAR DLJRAX
PHEEH PR AT); SB25-120 #8 A W VENL(T Bk
Br 2 AR A A PR A H]); METTLER TOLEDO
L7 20 BT RSP (R R - HE R 2 ASR A IR A WD)
HEOHL R RE ) ).

UA RS (R AR A IR A ], it
51 YY20100425, 4li)E>98%); UA JE 2% &
EEMEARA R AT, 2iE>98%); Labrafil M

I

, T,

i

E-mail: 643691580@qq.com  BISIEE: mE,

Chin JMAP, 2012 July, Vol.29 No.7 -635.



1944CS. Labrasol. Transcutol P vk [E {kE5%
Ay, HEE. A Ak, HAZ N,
3k L= o3 dr 4l
2 HEEER
2.1 W R
211 iR (iR Agilent TC-Cyg (43
F£(250 mm X 4.6 mm, 5 um); WsIH:  ZH5-0.3%
BEMR(85 © 15); Wiid: 1.0 mL-min'; il
210 nm; AF¥: 30 °'C; HEff#E: 20 uL. 78 Bk th
WAL, UA (O g g IR 13 000, K
AMPRIE VTR S . A WL 1.
212 FrUEMZMEIS KR RREL UA XTI
10.0 mg, & 25 mL &, MIAGE S TR 259
WAk, MW EERZIEE, WA, SRR 400
mg L™ B S S IO S OE R,
B2 R E N 2.5, 5.0, 10, 20, 40, 80,
120 mg-L™" R ZR Z106F I V89 o 23 DR 485 W B 45 2R
FIXE FE S 20 uL VRN RO €0 R4S, TSR0
o LLUA BRI (p, mgL ") WAk Fs, Wi
L (A) AP ABFRIEAT AL TE, £3 UA 2[Rl
JiFE: 4=0.085 2p+0.003 3, r=0.999 9., &} F K
UA IR ETE 2.5~120 mg-L ™" Py 5 UTHIFL 2 B 4T
IS

_u.,LJLA_ 4*“‘4 -

4 6 10 12 14 4 6 8 10 12 14
t/min 1/min

1 UA B4R 15
A-bRifEf ;. B-HFfh

Figl Chromatography of UA
A-standard; B—sample(UA in n-octanol)

213 FEEEWLE B, Py RTERIRE (120,
20, 2.5 mg-L™)\ UA X SEWL 4% “2.1.17 30
SR 5 R, VHEH N RSD, &4k
M 5d, VA HIME RSD, 253 0% 1.

F1 HEEARER@0=S5)
Tab 1 The results of precision(n=>5)

H i) H ™
pr/mg L™ pp/mg L™ RSD/%  pr/mgL”' pp/mgL” RSD/%
2.5 2.50 1.35 2.5 2.48 2.00
20.0 20.27 0.40 20.0 20.06 0.64
120.0 121.49 1.12 120.0 121.68 0.60

e pr—SEPRIRIE s pp—Il 58 Wk
Note: pr—True concentration; pp—Determined concentration
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Tab 2 The recovery of ursolic acid(n=5)

pr/mg- L™ pp/mg-L™! (R % /% RSD/%
5 5.10 101.9 1.59
25 25.42 101.7 1.11
100 101.33 101.3 0.15
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Tab 3  Solubility of UA in different vehicles

_— i%"ﬁafﬁ&fi/ ﬁﬂiﬁﬁ%ﬂ R/
mgg JAEH mg-g™
T 0.48+0.04 Labrasol 4.88+0.55
RS 1 0.80+0.41  Cremophor EL 10.80+1.58
AT 0.90+0.91  Tween80 6.93+0.37
FB R HMEE(GTCC)  0.74£0.01  Tween85 4.92+0.66
M L6 (OE) 1.41£0.07  Tween20 2.51+0.76
G ERR A BE(IPM)  0.70£0.12 L 5.71+0.04
Labrafil M 1944 CS 235+0.26 N 5.08+0.43
Hh 2.11£0.63
PEG400 4.12+0.95
Transcutol P 10.76+1.21
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Tab 4 The oil-water partion coefficients of UA

i 1gP
0.1 mol-L™" HCI 2.39+0.05
pH 7.4 WEFR 22 1 2.29+0.17
H,0 2.1740.15
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