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ramosissimus total triterpenes
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ABSTRACT: AIM To determine the oil-water partition coefficients of paliurusene and betulinic acid in Paliurus
ramosissimus ( Lour.) Poir total triterpenes. METHODS The two constituents’ solubilities in distilled water,
40% ethanol, 75% ethanol, 95% ethanol, anhydrous ethanol, acetonitrile, ethyl acetate, n-octanol, 0. 5% Tween-
80 and 0. 5% sodium dodecylsulfate were determined by saturation method, after which shake-flask method was ap-
plied to determining their oil-water partition coefficients in (n-octanol) -water, phosphate solution, artificial gastric
juice and artificial intestinal juice ( pH values were 2.5, 3, 4,5, 6, 7 and 8). RESULTS Paliurusene and bet-
ulinic acid demonstrated much higher solubilities in organic solvents than those in distilled water, whose solubilities
could also be elevated by Tween-80 and sodium dodecyl sulfate. The oil-water partition coefficients (lgPvalues) of
two constituents under different pH values were 812.83-1 412.54 (2.91-3.15) and 90.45-135.34 (1.96-
2.13), respectively. CONCLUSION  As liposoluble constituents, paliurusene and betulinic acid in P. ramosissi-
mus total triterpenes can be used for gastrointestinal drug absorption.
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Fig.1 HPLC chromatograms of various constituents

SRR IR AE R, BT 50 mL B, IR
FEZE, WS 43518 0.502 0, 0.935 0 mg/mL
I 2 W, T 53 0 K A RE 0050 2, 0.025 1,
0.012 6, 0.006 3, 0.003 1, 0.001 6 mg/mL, LI X%
0.935 0, 0.467 5. 0.233 8. 0.116 9, 0.058 4,
0.029 2 mg/mL, ENf5,

2.1.3 SLMEXRFRFZL D72 B
“21.17 T GE ST SRR, AT A Ak
b (Y), BB AR (X) AT, 15

FE Y=2.684 6x10°X+1.097 7 (r=0.999 8), £tk
JEH 1. 6~50.2 wg/mL, K FIHENR B2 X HR & i WA
“21.17 TGRS T SRR, DA RV
BAE AL bR (1gY), WA T AR Y X BB by i A B
(lgA) #EATIIE, 55 FER lgM=1.320 TlgA+2.420 7
(r=0.999 5), ML 29.2~935.0 wg/mL,

2.1.4 NEHEEIRE  HL0.006 3, 0.42 mg/mlL 5
HF 2, HHERR R X IR 5 7 W45 10 pL, 78
“2.1.17 WUEGE ST HEREDE 6 Yk, AR P
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Tab.1 Results of solubility determination of paliurusene
and betulinic acid
VS
s BHFR/ FIHEAR R/
(mg-mL™") (pg-mL™")

FEIRIK — —
40% 2.1 0. 081 5.886
75% 2.1 0. 083 7. 040
95% .1 0. 085 11.717
Tk LB 0. 090 12. 857
FH it 0.081 5. 886
W 0. 088 7. 040
2R T 0. 085 11.717
IEFEE 0. 085 12. 857
0. 5% it 7 -80 0.073 9.725
0. 5% B B AR AN 0. 069 7. 040

T — R A
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2.3.1 IEFBEMFIABERR SR (OKAH) . 7K1
FAY IE S B W (AR ) il 4 AR 2015 4E i
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0. 1 mol/LE A BN WL, FHHUGE W iR $h 22 v,
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2.3.2 WUKSTECRBC-I RN ] SR & i
iTRe N ol R I S S N BT~ i+ L L
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. AHIEMR AR C,, HE MK RE P,
N P=10xC,/ (Cy=C,) (C, ALPWLEMA T
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KWK, NTHEWR . N TR R IR 7K 43 BiL
SEFFEHE R 10 hy pH RS, 6 B, Z&iAK, ATH
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Fig.2 Oil-water partition coefficient-time curves
for betulinic acid
2.4 FRF pH Fibkame Z 3o 2 510 RSB RREL
L Fa=mhds, gTamd, M “2.3.17 I

967



2019 4£ 5 H ok % May 2019
a1 FESs Chinese Traditional Patent Medicine Vol. 41 No. 5
x2 HEXAHEERBKSERBNENE (n=3)

Tab. 2 Effect of time on oil-water partition coefficient of betulinic acid (n=3)

N pH . . .
iy [i]/h ZENR] THY T
i 1) s 3 2 S s ; g ik ATHME NI

2 5521 4 550 3 894 3 858 4116 4116 5 260 4310 4 764 4 800

4 2 951 2 901 2 938 3192 2 275 2 960 2523 2 094 2 831 2 339

6 1 622 2 057 2239 3021 1413 1130 1622 1288 1 664 1426

8 1363 1593 1357 1 361 1160 796 1 096 1125 1 456 1029

10 1 381 1 397 1292 1236 1148 777 899 942 1470 832

22 1 351 1413 1 289 1218 1 157 783 883 931 1 447 822

24 1 349 1 398 1284 1216 1156 780 881 942 1 446 822

3 HEXMIEFERASERHMZE (n=3)
Tab.3 Effect of time on oil-water partition coefficient of paliurusene (n=3)

N pH
I 18]/ h R T.Hi T i
1] s 3 2 S B Z K NTHEWK NI

2 407 427 495 204 253 244 222 359 355 275

4 282 234 143 132 170 150 200 164 201 186

6 166 112 107 109 143 136 187 136 107 161

8 120 102 103 92 129 126 170 127 94 149

10 107 92 96 91 130 125 135 127 94 133

22 107 92 96 92 130 124 133 127 93 133
24 108 91 96 90 129 125 135 127 93 132
500 - —pH=25 ——pH=3 —=pH=4 — pH=5 35¢

—pH=6 --e- pH=7 —=-pH=8 —— MK 331
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Fig. 3  Oil-water partition coefficient-time curves

for paliurusene

TRl pH IAHES A RE, FEHC 10 mL FiRE S A&
THAHA 1 mL &7k A T B T, & TEERIR
FAREE 10 (F ¥, 120 X/min), 10 000 r/min &
L3 10 min, 8, EELJEWGE S, 7 “2.1.17 I
Ik FIE S PR AfiEmR S AR, TR
PIE MK BC R AL, SR 4, K4,
3 iFig
KBTS EESEL (8) MR 8~12,
MIESFER 10. 24, WA E T ERE, 54001
R EE S8 (10.3) JEW R, X521
LR D G AR A, S Ah, IEE A
BT HADE MR A AR RS R, 25
FEST LA AR TR 25 5 E N HE b AT B s T
R, WORBEZEE AR RS ET I T
H PR AR K Wi R 2 b v v %) o R A B
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Fig. 4 Effects of pH values on oil-water partition

coefficients of betulinic acid and paliurusene
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Tab. 4 Effects of pH values on oil-water partition coefficients

of betulinic acid and paliurusene(n=3)

HHENR R OHFE

pH P lgP P lgP
2.5 1 412.54 3.15 108. 27 2.03
3 1318.26 3.12 90. 45 1.96
4 1191.52 3.08 96.25 1.98
5 1242.51 3.09 90. 45 1.96
6 1 133.21 3.05 129. 26 2.11
7 812. 83 2.91 125.12 2.10
8 851.43 2.93 135.34 2.13
FRIK 964. 94 2.98 126. 81 2.10
ANTH® 1 258.93 3.10 92. 87 1.97
ANT ik 851. 14 2.93 132.13 2.12
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