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B ETEE R Z AT LB LB ANAP A P ERE AR AT 0.62 ~ 11,58 mg - mL™' 8], £ K P 84 4
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Abstract : Objective To determine the equilibrium solubility of the “water lipid” binary component index compo-
nents in different solvents and the apparent oil-water distribution coefficient at different pH values in Danshen extract,
and to explore the solubility performance of Danshen extract. Methods Ultra high performance liquid chromatography
(UPLC) combined with mass weighting coefficient method was used to characterize the overall solubility of six indicator
components , including rosmarinic acid , purpuric acid, salvianolic acid B, salvianolic acid A, cryptotanshinone, and salvi-
anone IIA ,in solutions of different polarities and pH values,as well as the overall oil-water distribution coefficient in a

saturated n-octanol water system in Danshen extract. Results At 37 °C ,the overall solubility of the extract in eight sol-
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vents including water, methanol , ethanol , acetonitrile ,n-butanol , acetone , trichloromethane , and ethyl acetate ranged from

0.62 to 11.58 mg - mL™", and the equilibrium solubility in water was relatively high; The equilibrium solubility in the

buffer solution shows a trend of first increasing,then decreasing,and finally stabilizing; The overall oil-water distribution

coefficient Kapp in the saturated n-octanol water system ranges from —1. 12 to —0. 16 ,and the lgP reaches its maximum

at pH 4.97. Conclusion The solubility and permeability of Danshen extract are both poor. When designing the dosage

form, it is possible to consider adding an appropriate amount of alcohols to the prescription to improve solubility, adjust

pH value,and use permeation promoting methods to promote drug transdermal absorption.

Key words : Equilibrium solubility ; Apparent oil-water distribution coefficient ; Danshen extract ; Ultra high perform-

ance liquid chromatography
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2.1.1 &4&44 ACQUITY UPLC ® BEH Shied
RPCs(1.7 pm,2.1 x 50 mm) (3% 4E; i shiH: &
5 (A)-0.1% HIR/K(B) B FERFBEML O ~ 5 min,
20% ~20% (A),5 ~25 min,20% ~58% (A) ,25 ~
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RS FRE , B 25 mL 2R, Dk gat 0
FH s VRO T 22 220 B2, IRV T2 53 ) Dy ik 2 R
0.0165 mg-mL™" 48R 0. 0272 mg-mL™"  F+h
% B 0.2540 mg-mL™" J}E#2 A 0.0172 mg-mL™" |
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# ik AR Y=7011. 8X-0.0537 1.00 0 0.0024 ~0.0165
wER Y=5606.9X+0. 1021 1.00 0 0.0039 ~0.0272
JHir R B Y=4409. 8X+0. 1006 1.00 0 0.0363 ~0.2540
FHEr R A Y=8849. 3X+0. 053 1.00 0 0.0025 ~0.0172
14 S+ AR Y=29977X+1. 0942 1.00 0 0.0044 ~0.0307
FAE 1A Y =25505X+0. 3063 1.00 0 0.0047 ~0.0329
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YIRESh 6 1%, BB 29 0.2 ¢ AE R E , BT HIEIM
RS NG B Y 6 O R SR, N 50 mL H
P, e ) A P A U VA, 62 1. 37 Ty 1 o
TRV, #02. 1 17 0N HEREN S , 7103015 3 2k 2
TR VIR FHRR B PR A TS 2
FRIIA 725 hnaE [l 2 43 5 2 99. 16% (102, 20% |
100.45% ,100. 18% .97. 88% .96. 95% , %% J&. 4> %t
N RSD B 4% 51 K 1.62% . 2.68% . 1.91% .
1.80% 2.96% 2.67% , 6 F 411 RSD (/)
F3.00% , $75 1% & W 07 vk A KA TR
A FRBR T N [ A g 45 2R 43 ) LR 3R 2
~%K7T,

P R RE 4 SR R I A R 5 R T IR
B JHBR A ESHSE TSI LA 158505
1.21% \1.58% 31.66% \1.17% \1.48% 3.46% ,
N T ERE 25 RN B R 5, R o R A R
Bk b 4R BRI AL R AL

CV = i Ci*Bi
Bi=W/W,

K CV R o (EVAT R A 2618, G 45
ASBLAT PR, B R 25 A U431 ST AN R A W,
R e— BRI B TR BT 4143 (100% ) (145 43 L
{H, Wy o © 5 2 B9 BT A 48 b5 B4 5 B A 4l 5y
(100% ) (F 43 LU AH .

ARG A E TR LR SHH TR B JHS
iz A BSHSER  FFSE A 5 A 55050
70.03.0.04.0.78.0.03.0.04.0.09,

22 AAREBRBRSFEREZHEGHET K
K2 HBFBRIMHEDKERLLEE(n=6)

HIE () Hae®(pg) MAE(pg) M43F (pg) B (%) IR (%) RSD(% )
0.2002 30.92 30. 86 61.06 97.67 99.16 1.62
0.2000 30.91 30. 86 61.83 100. 19
0.2001 30.91 30. 86 61.68 99.71
0. 1999 30.89 30. 86 60.94 97.38
0.2000 30.90 30. 86 62.23 101.52
0.2003 30.92 30.86 61.31 08.48

R3 REBRIAEKERELR(n=6)

HFRIRE(g) #HouaF(pe) AN (pg) MAFE (ng) B E (%) FHEDEFE(%) RSD(% )
0.2002 18.64 17.66 37.27 105.47 102.20 2.68
0.2000 18. 64 17.66 36.30 100. 00
0. 1999 18.64 17.66 36.75 102.55
0.2000 18.64 17. 66 37.27 105.47
0.2002 18. 64 17.66 36.30 100. 00
0.2000 18. 64 17. 66 36.25 99.69

R4 FEore: B AR EXIELE R (n=6)

HIE () e (pg) MAE(pg) MAEF (pg) ELEICY 3R (%) RSD(% )
0.2000 351.04 350. 68 702.07 100.09 100. 45 1.91
0.2002 351.04 350. 68 696. 46 98.40
0.2000 351.04 350. 68 697. 86 98.90
0. 1999 351.04 350. 68 713.99 103.50
0.2000 351.04 350. 68 701.72 100. 00
0.1998 351.04 350. 68 708.38 101.90




2024 £3 AL M BE2H R B E G
Mar.2024 Vol.44  No.2 Modern Chinese Medicine + 83 -
K5 BB A DK ERBLER(n=6)

HIE(g) R ) A (pg) MAE (pug) ECE (%) FHEE(% ) RSD(% )
0.2001 14.21 14.35 28.42 99.02 100. 18 1.80
0.2000 14.21 14.35 28.42 99.02
0.2001 14.21 14.35 28.42 99.02
0.1998 14.21 14.35 28.92 102. 51
0. 1999 14.21 14.35 28.42 99.02
0.2001 14.21 14.35 28.92 102.51

£6 BALAFIMEEDKFERXELER(n=6)

HRE(g) HaeE(pe) AN (pg) M#FE (png) B (%) FHEDLE(%) RSD(% )
0.2001 19.37 19.71 38.73 98.22 97.88 2.96
0.2001 19.37 19.71 38.73 98.22
0.2000 19.37 19.71 39.24 100. 81
0.1998 19.37 19.71 39.24 100. 81
0.2000 19.37 19.71 37.78 93.40
0.2001 19.37 19.71 38.25 95.79

KT FFHARIA e FRXIELER(n=6)

HIRE(g) o dE (pg) mAE (pg) MEE (ng) e (%) Py E (%) RSD(% )
0.2000 39.21 39.72 78.41 98.69 96.95 2.67
0.2001 39.21 39.72 77.94 97.51
0.2000 39.21 39.72 78.41 98.69
0.2002 39.21 39.72 77.94 97.51
0.2000 39.21 39.72 75.67 91.79
0.1998 39.21 39.72 77.94 97.51

2.3 JFFARRYIEACK IR AR

231 XA+ HEawEeh ZSEH(PEZY
#)2020 fiz P 3 D] “ 8004 35 H 5 Bt il A /] pH
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3.95.4.97 6.69.7.46 .8.00.8.93 .10. 15 ifiath
M 4 CREREER

2.3.2 PHEMEMNT KEERBGTE (1 g)
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3T 30 min, A TEIEK IR 5 28 IR B
24 h B 37°C LR B0 R W . B L
A 25 5000 1+ min”' B0 10 min, i 13
W, BT S mL 2 10 mL A8 #0457
BRI E AR ZIE™ 13000 r - min™ B0 10
min, [ I VRO RE L e e Y TR A R A, T 2
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BRI 76 3T°C R R IR SRR PH R
B FHE R A TSR A BRSPS 7SR5 7E 7K
o B ST AR S R g 11, 58, 16 =48 W b b - Al
VA B R B /N 0. 29, B KRS il 5 i B A T
0.62 ~11.58 mg + mL™" Z [A], FE B H 45 2 i M 1Ak i
fifetE . EGZ PR R AL KRR FHB R B
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8 FARIYSAIAT RS R R A P T A AL (n=6)
. # kA ke FrE B FREER A EEE ) AR IA
7 (mg - mL™") (mg - mL™") (mg - mL~") (mg - mL") (mg - mL~") (mg - mL™")
7K 0.548 0.795 14.771 0.329 0.012 0.001
W B% 0.531 0.733 13.687 0.520 0.357 0.634
Y3 0.368 0.475 9.011 0.367 0. 144 0.277
[ 0.371 0.260 4.728 0.281 0.247 0.545
JEFEE 0.031 0.034 0.754 0.033 0.030 0.073
7 ER 0.608 0.736 13. 864 0.553 0.641 1.445
ZRFIR 0.001 0.001 0.041 0.001 1.023 2.430
[ ¥ 0.458 0.267 7.766 0.413 0. 687 1.695
RO FHARBY T A IRAT A AR B b B b 89 T (n=6)
# %k A BR B JHErER B JHE R A 1%+ A BR FFABIA
hH
I (mg - mL~1) (mg - mL71) (mg - mL71) (mg - mL~1) (mg - mL~1) (mg - mL71)
3.11 0.376 0.542 9. 846 0. 1995 0.003 0.001
3.95 0.331 0.478 8.683 0.172 0.004 0.001
4.97 0.380 0.544 9.986 0.128 0.006 0.003
6.69 0.335 0.531 9.050 0.014 0.007 0.005
7.46 0.336 0.522 8. 869 0.019 0.003 0.002
8.00 0.076 0. 144 2.023 0.007 0.001 0.001
8.95 0.239 0.421 6. 803 0.008 0.002 0.003
10. 15 0.376 0.542 9. 846 0.199 0.003 0.001
20t - REFEM ji;}f/;ﬁ ) pH {22 phy 75 30 min, { H 78 70 1 i, HAH
%E@ e Z HY —1 e 2 b
sl REmEmB e FHSEIA [RVERE R BZI L, RIE— EA Bk 25 Y 17,
= R RURAS , 55 4 b J5 850 (5000 ¢ - min™
2 10 10 min) H L7 2 mL, 70°C A 2T 40K
5t TN AR, €A RS mL, BTG 0.22 pm i
N Y 5 v | FLIUBIE, He AT “2. 117 T (385 77 00 2 45 i %
PR S ffe® WETTARL, FH 55 4V W 6 R A A T
2
o ‘ AR FER S ml E ES BT P\ A ’/\
B2 RV P AR 0 T A EEXLLL@& N i#\ﬁm{ﬂﬁ% LE E’lﬂ
n — SIMA S mL A, A FE IR K (37 °C) k4
2 el s P FESEARIE 24 h BV 4 h R LR 2 L, T
A figme e ASWIA 55 (T:50°C, FI5 FE:0. 06 MPa) T4 12 h, 53 4hin
o - B, B2 5 mL, RV 0.22 wm 4L
& 0 o " === = /B’_ Y Y 9 S e e i 22 -, A
3% 305 497 659 746 8%0—895 1oms PH TRIRE FEAREE 2. 1. 17 TR 6535 J7 550 58 4% 70
- A, %R T 6 R bR BT BV, I vk
-2l R C, I EREAR P=C,V,/(C,V,-C, V)"
B3 RE pH #3547 R o 00 T A A S E THEFUIMAK 3 BE R B (1gP) , 5 BT AU R4k

2.3.3 EWihKHEAKGMNT KBERBFTS
FHEWI1 g, £ 10 mL 81, 450 A KA FIA

TSR A I K 2 B R B (1gP) 4558
F 10 Je 8 4 PR, B— r iR R R KRR
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Wi B PR E R A B pH (E R3S K, leP {HZ#1 T
%, pH {E 8. 00 LIS T-F22, MiFH20 1T A kg
FEZHAR K 3 BE F OSSR A L, s g,
AW PFZRBE 37°C R AR S b
AR 1gP (A T -1.12 ~ -0. 16 ZJi], pH 758

3.11 5 4.97 1gP {HBEW T 15 49 -0. 16, pH 7E 4.97
% 8.00 lgP (W GAE N —1. 12, pH £ 8. 00 &
10. 15 T FFat, 2 I FH S $2 B 2 1R s v Pk 4
%, M sE AR ME LAY

F10 FAARIY T SRS AEIT CTRELZ PR TG IgP 1 (n=6)

pH ik ik AR E B FrirE B FEER A 14 I 48R FAERIA

3.11 0.14 -0.16 -0.4 0.07 0.28 -0.18
3.95 0.28 -0.1 -0.37 0.23 0.61 0.24
4.97 0.35 -0.06 -0.33 0.39 0.56 0.60
6.69 -0.06 -0.49 -0.76 0.09 0.76 1.05
7.46 -0.15 -0.78 -1.08 -0.03 0.49 0.00
8.00 -0.42 -1.07 -1.35 -0.35 0.29 -0.18
8.95 -0.23 -0.96 -1.26 -0.12 0.48 0.10
10.15 -0.35 -1.09 -1.38 -0.23 0.38 0.00

s - kEwEm v AB@A WL RGP EE SR S IR

gg& . ﬁg;% PIUFH25 0 A S 5 3 2o B T A A W A, WA A )

5 1of HUEBTATFAE T AR S i R A R

; T AR5 S L 43 1 A M AN I K 43 T B

= ., 5 7 W D R P B S P B k-

ot 8 TCLR S8 JE I 590 22 iz 245 245 3 ) 0 B AL T 3

3.11 3.954.97 6.63}71.46 8.00 8.9510.15 W}Eo %%E’J lgP ?ﬁﬂﬁ%%ﬁ%%ﬁﬁjﬂﬁlﬁﬂﬁﬁ‘%

B4 FARBYSHEFERSEIICT B, e fE 1P [HAE-1<1gP<2, KBt (1lgP<

R b 8 lgP A5 5 ~2) WA A R 2E 1 IR T ik w i (1gP>3)

3 it W) R o 5 Tt DA 200 L 73— 00 6 i oy

P& EE RS B RIS AT S B 2E oy
AL, RIS LR E /IR R IR S R B 55 i
Sy hAREE, MK LA S PSR 1P S
ITA 2oy A3, 0 ) B IR 3 1 2K
PEY O SOBA {5 1% ¥ (Ulra: Performance
Liquid Chromatography , UPLC) B 7 4B 5 . T 91
PEGF B B B e S5 A A, Gl L P S OK-RR
TILZIERRAT UPLC &85 J5 ik, i e WA
B mi o SRR S S

SRELE LY R S ANV & A R =235
B2 B A EAE A BN G5 B |58 e e
I SERCR DR b 28 4 B O 5 i 2 — N SR 4R
R . 25O R ) 24 ) W A A 1) L TR
ROV ETR ., BT 3% B3R 0 K
WA EY e W 245 1) 22 Bz W WAL 1) B B RV R, & 24

H. 5,
=7

SR BT A I A B R A R L RS K IR

TICH SRR 1gP (HA T -1.12 ~ -0.16 ZJa], /K

SRR, B R FE B THEE S Ak 5 B S I AK L &

st ] A R 3 R R R TS AR o S Ah PSS OK-

NE” Z IR S AE AR pH AR H BV A 1 i 3 4

K, MSERATE R AL 1 b % 18 pH AN [F 45 259

VAP R Y S

% ik

(18502, B 5 o TRk IT, 5. A THREB#A % %
M TG FH A B A R F R B R[]
#25,2019,50(21) :5328-5335.
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