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Basic physicochemical properties of extract from Dracocephalum moldavica

ZENG Cheng" %, MA Li-yue" % YU Ning', TAN Mei-¢', HE Cheng-hui', XING Jian-guo'
1. Xinjiang Institute of Materia Medica, Urumgqi 830004, China
2. Institute of Traditional Chinese Medicine, Xinjiang Medical University, Urumqi 830054, China

Abstract: Objective Taking luteolin-7-O-B-D-glucuronide, rosmarinic acid, and tilianin as indexes, the concentration of extracts
from Dracocephalum moldavica (EDM) and their index components in various media, surfactant solution, and apparent oil/water
partition coefficient (P) was detected in different pH values, then the stability of EDM in artificial gastrointestinal fluid was
investigated. This research would give the reference for the selection and preparation of further novel formulation. Methods Apparent
solubility of EDM in various media and surfactant solution was determined by precipitation method and a shake flask method was used
to determine the P of octanol-water/phosphate buffer salt, the stability of EDM in artificial gastrointestinal fluid was investigated.
HPLC was adopted to determine the concentration of the index components with Shim-pack ODS column (250 mm X 4.6 mm, 5 um),
mobile phase of acetonitrile (A)-0.5% formic acid aqueous solution (B) for gradient elution (0—30 min, 15% A; 30—55 min,
15%—25% A; 55—80 min, 25%—35% A) as the mobile phase at a flow rate of 1.0 mL/min. The detection wavelength was set at 324
nm and the column temperature was maintained at 35 C. Results At 37 C, the equilibrium solubility of the three index
components in acid buffer solution increased obviously in water, but in alkaline the buffer solution of the equilibrium solubility
decreased with pH increasing. In 32 g/L sodium dodecyl sulfate solution, the equilibrium solubility of luteolin, rosmarinic acid, and
tilianin increased to 1 679.61, 1 249.2, and 2765.27 pg/mL. The P of luteolin-7-O-B-D-glucuronide, rosmarinic acid, and tilianin were
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0.173 1 (IgP = —0.761 8), 0.068 4 (1gP = —1.165 0), and 1.082 9 (IgP = 0.034 6), and increased as pH rising. EDM in artificial

gastrointestinal fluid was stable (except luteolin). Conclusion The methods can be used to determine the apparent solubility, the P

value of the extracts and their index components; The EDM in artificial gastrointestinal fluid is stable. The research would give the

reference for the selection and preparation of the further novel formulation.

Key words: extracts from Dracocephalum moldavica; equilibrium solubility; apparent oil/water partition coefficient; HPLC; stability;

luteolin; rosmarinic acid; tilianin
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EIUSHOHATINGE, KA G DB RITT &
B3 EDM AR FH RN 0 2452380 (10 7 R AR s
g A€/

1 XS5

FEER K UltiMate3000 R s 0pAH (it 551
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2.1 EDM S A 7ERESL

211 EiE&AE kAN Shim-pack VP-ODS
(250 mmX 4.6 mm, 5 um); VEIAHN LNE-0.5%F
WKV, BEPEVEMG: 0~30 min, 15%ZME; 30~
55 min, 15%~25%ZME; 55~75 min, 25%~35%
S RPE K 330 nm; AR E 1.0 mL/min; £
i35 °C, #EFEE 10 pL.

2.1.2  HRIMECH

(1) ARFREAF O HS I3 RG24 RO
2.8 mg, H 25mL ET, 1N 70% SEEE AR TR
BHIRE, A, 13 112 pg/mL AFREFE X A 4%
W, BT 4 CUKMRIRE LR H

(2) PRERBN I AW ik b, k%
FREUH I 3.6 mg, 75 144 ug/mL (1956 I P 4690 o

(3) AT R AW T7VEIR] b, R SRR
UGS 5.2 mg, 75 208 pug/mL X R I 459

(4) RGN AW kR b, ORI
I 3 PR IR I A S mL, T 22.4. 28.2.
41.6 pg/mL [PIARFREZ . DRI% A IR H & (1R &
Xof HE i 6 2% R

(5) AR pH EE™): #% (hEZd) 2015
TERR BB s XV D i el i, 43 AIsc
pH {H 1.2 $HR¥WA pH {H 4 2.0, 3.0, 4.0, 5.6,
6.8\ 7.0, 7.4, 8.0 [MEFIRILZ MWK (PBS), llE
pH fH, #A pHEMZ, H H;PO, 5% NaOH K 1F .

(6) NTH: B 164 mL, Ji7KZ) 800
mL 5B &AM 10 g /KRS 1000 mL, Bif5.
[FIF, e AR S H AN T B .

(7)) NTl: Hkis —54 6.8 g, fnzk 300
mL ¥, 1 0.1 mol/L Z AL MMM pH 18
2 6.8; NG 10 g, I/KIEEATAM, K H R
&, IKFRESE 1000 mL, BIf5. [EWF, Akl E4E
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Fig. 1 HPLC of mixed reference substances (A), EDM
sample (B), and blank control (C)
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RS Ao AT I, LIOKT F S 0T e vAC i DA A A1
br (X0, WEIBIMNASR (YD, SifilbaifEilhzk, 15
AR TR O R B AT Y=19.379 X+
13.988, r=0.999 5; KIEFRIK Y=16.69 X—2.274 4,
r=0.999 3; H#]FF Y=21.147 X—1.214 9,7=0.999 2;
SE LR RIHAE 1.12~89.6 pg/mL. RIEHFR
7E 1.44~115.2 pg/mL. H&F17E 2.08~166.4 pg/mL
SRR FE S TR 5 R PR R .

215 KEJEEE DRl ERE R 112,
224, 89.6 pg/mL MIARBEAF, 144, 28.8, 1152
ug/mL KL RN 2.08. 20.8. 166.4 pg/mL ] [
ST VR AR i R 3 PO, 1d
WAL TPy MRS HERE T 2 Wk, ESEIE 6d, K5
CH AN R R, A RRBRE a0
SEACPER PR H TRDRS 25 B2 4324 0.56% 0.48%.
0.73%K11 0.67%- 0.54%. 0.68%, KIEFE . .
AR BE R T PR H TRDRS 25 B2 43 24 0.51% 0.42%.
0.89%F1 0.58%- 0.52%- 1.23%, M#j1FE. $.
AR BER T PR H TRDRS 25 BE 4324 1.13% 0.66%-
1.02%F1 1.38%- 0.84%. 1.24%, Z5RB/NT 2%,

500 pg/mL ] EDM %5, & HIEZOE Y, 37 C
KRG A RSE 72 h, 25T 0. 24, 48, 72 h
RE, 10 pL N AR (a4, 0 s &I AL
45 9L EDM ¥RAE 37 CalRue JBUE 72 h, Fehr sy
AR R B | R A R FE #4119 RSD 2338 0.95%
0.68%- 1.03%- 0.82%, 1.17%- 0.49%- 0.62%- 1.22%,
0.77%- 0.51%- 0.86%- 1.37%, Wt J5ikfae
EY/I
2.1.7 EEMEFE HEDM G, 6 4, K ERRE,
SN 70% LT E RS 25 mL &P, 0.22 um 7%
FLUBMEE SIS, USRI, 4% “2.1.17 T 4
JE, iR EDM HRFR KRB BT 2RI F IR AN
FH #6155 70 20 RSD 2390 0 1.62%- 1.45%.
2.1%, ZERRUIMITEEL MR,
2.1.8 IFEMICRESE I EDM &R, 9 4, R
FRag, Y00 3 4, 410 Bk %I IE R A
TR 28, Bl by AR EIR AR
W, 4% “2.1.17 DU S e il s AR, L
BSITME S BSN INE,  TH5743 EDM i debs sy
ARBRFF . RRIE A R AN FH &0 17 35 A% [T iR
RSD 7054 1.85%. 2.59%. 2.26%, #1<3%, %F
G IOTERCREE R
2.2 EDM ZEAEAFI R FEAREENE

53 AE 10 mL HIEHETE P A 5 mL &M
#1, B fE EDM, 8 £ 2500k KA
WA AL, S B DB SO 37 CHEE K
WG AT, JRIE 72 h, LRSI RE P af SRR
TEMA 25K RATAE, TREIRAE 6 000 r/min 4/ F
B0 15 min, B3SO 0.22 pm FAFLIENE, SRS
FH P REA R i 4% Bl o i 4 A D e TR T AR, 1A
ARBRHAT . RRIEA BN HH #0776 45 A b (0 P i
RS o SO0 AR B A L Ak A R R ) Y A
37 CAli/KH PR AR RS> Mo 1.026.17.845.21
850.67 pg/mL, HAR4ERWE 1.
2.3 EDM 7£A[E pH EZE MR BP B EARE

3 4E 10 mL HIEEHEIE T I 5 mL pH 1.2
HCI %M pH AE 43990 2.04 3.0. 4.0. 5.6. 6.8+
7.4, 8.0 [ PBS, AbHJ5ikE “2.27 Wi NERME, 1F
SRBREAT . RRIE AR 7L 5 o 161
AR, 2SR 3 FhR o M Vi BB pHL i
(RGN T R TG, SRR 2.
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&1 EDM FERRAETHETEEMRELR
Table 1 Equilibrium solubility of EDM

ST AR B (ng-mL )

gl -

NS RIE AR FH 4] 7
WZEIK 1026.17 845.21 850.67
i 47.83 518.53 663.69
i 60.44 534.49 769.46
70% . T 794.13 913.59 2176.71
TEERE 76.44 63.20 159.26
IET R 39.15 379.82 815.96
i 298.34 9.57 678.18

%2 EDM £ pH BE HARP L EAEE
Table 2 Equilibrium solubility of EDM in various buffer

solution with different pH values

eI

VTS AR E /(ng-mL )

2.4 EDM “EARRENEFIE &P FEARE
Boihl 24 4. 8. 164 32 g/L RAHJEIKREL IR
L ALfE 80 (T80). 2B Z [ 4000 (PEG) Hlt 4
FEREREN (SDS). Huid & EDM FEfE T 10 mL H
FEHMETEI T, 20NN 5 mL AS[A] R v 1 B
T, 50 CAKIMAGETFS 1 h 2R A TR,
JANKE G2, WEEOREY 37 CHe%E 72 he K
PRI EAE 6 000 r/min 25 F F B0y 15 min, L5
1t 0.22 pum FRFLIENE, FFIATIER, INEIEHE 10 pL
TN B RO A, 3% L € 3% 4 -0 s T T
B VPR BT DRIk TR AN AN R B
R P ETA R o {E 3 PO i FE B
VAW (T80 PEG Al SDS) [ -y v it 5 i ¢
3 FiuR, 1E 32 g/L (1) SDS ¥, ARBHEFF. Kik
i IR FE 61 1 (1 ST A P o ol e e 1) 1 679.61
12492, 27653 pg/mL, HHEw b REAF, A
B A0 AR B R L R A I AN i R s e

AR RIEFHIR FH ]
pH12HCl 373.9+345 440.7t364 19.6x 24 RS
pH2.0PBS  40531+474 457.4+612 363+ 6.3 2.5 EI:M H'] };')HIJE . . .
pH3.0PBS 43324314 478.8+54.2 74.8+12.1 ﬁﬁﬁ'ﬁ?\OﬁujlxnﬁﬁgEf)?AMfﬁjgjf;%ﬁ%ﬁﬂ};i@%{;E%iq;@j;:m
pH40PBS  4783+38.6 494.6+t48.7 122.6X+17.5 , N e N
pHS53PBS  5582+263 507.3%£54.6 3164+33.2 1}?}[4#%}15‘:, ?i/)ﬁ’dﬂ?ﬁi)éé%%ﬁ:{m”fé R
PRIEST TR IR E poo K2 UL 1 mL, E T
pH6.8PBS  662.5+445 523.6%37.5 45524527 10 mL JIEELE T, TS E A 4 mL KCRIZEh
pH74PBS  751.6+314 5659+774 601.9+47.5 TR TE S5, A5 B DU S IO, 37 C
pH8.0PBS 76421595 58534525 62241637 TR KBRS S P R 48 h, 8 HAEPIA T 2640 F
&3 EDM EARREIREREBEFTHTERRE
Table 3 Equilibrium solubility of EDM in surfactant with different concentration
, _ SR (ug-mL )
B SRR (gL -
AR RIEFIR FH ]
PEG 4 9224+ 843 769.5+ 52.8 9224+ 66.8
8 9389+ 743 8222+ 65.6 9389+ 62.5
16 1055.7+121.4 856.4+ 94.5 1055.5+ 78.6
32 1140.84+114.2 1080.8+115.4 1 140.8+131.5
T80 4 8853+ 544 682.5+ 33.8 8853+ 47.6
8 916.4+ 64.2 725.6+ 72.3 916.4+ 54.2
16 942.5+ 68.5 749.5+ 82.5 9425+ 75.4
32 971.7+ 56.5 9149+£111.5 961.71£162.1
SDS 4 7945+ 39.3 565.6+ 63.3 7945+ 79.5
8 961.3+ 72.5 788.5+t 75.5 961.31+114.3
16 1336511554 986.41+125.7 1336.5+155.2

32

1679.6+172.8

1249.24+138.3

2765.31+198.4
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7. HHESGHURZ/KWEAE 6 000 r/min &0 15 min,
WHOT 0.22 pum TRALIENEE, HUERUEMEL Bk a4
PERERE, SRR, T84T 2% H8hR e o3 (1) ot &
W pyo HERARIE PP,
P=poVo—puV )PV

Po 53 A AR | Ik IR FH S 1E 1F SR R 46 I
WREE (mg/L), Vo MHKULAI EFEHAR (1 mL), p,
A9 290 5 TS 8 I AR P 5 () A B B L R A A P
B FAEWRE (mg/L), V, AZKAEFRR (4 mL)

AR | A B R FE A 1 E S -2 P
WA P IR 4, ARRREF . ROE A A H & AR
KR P 43504 0.173 1 (1gP=-0.761 8). 0.068 4
(1gP=-1.1650) F11.0829 (1gP=0.0346), {f pH
7.4 1t PBS H8 P s KAES I 0.239 9 (1gP=
-0.619 8). 0.088 1 (1gP=-1.055 2) Al 1.222 9
(1gP=0.087 4), f£ pH 1.2 HC1 H[{] P fie/ M5 5
4 0.040 1 (1gP=-1.397 9). 0.005 1 (IgP=-2.301 0)
F10.288 0 (1gP=-0.5406).

%4 EDM f£A[ pH ETH IgP
Table 4 1gP of EDM with different pH values

o IgP

i T e T
pH 1.2 HCI -1.39794+0.2227 —2.301 04+0.5372 -0.540 6+0.118 3
pH 2.0 PBS -1.0362+0.150 8 —1.920 84+0.347 1 —0.37474+0.164 0
pH 3.0 PBS -0.8729+0.126 1 -1.65761+0.142 8 —0.14034+0.189 6
pH 4.0 PBS -0.779940.175 5 —1.40894+0.5793 —0.05434+0.082 1
pH 5.3 PBS -0.709940.1319 —1.284 01+0.468 2 0.0179+0.053 5
pH 6.8 PBS —0.6462+0.164 7 —1.134240.390 6 0.0562+0.042 2
pH 7.4 PBS —0.61984+0.1190 -1.055240.186 5 0.0874+0.077 4
pH 8.0 PBS -0.6733+0.188 4 —-1.21744+0.416 1 0.0355+0.062 9

2.6 EDM HYKIMNSRABEIREMEE

I EDM & T H5EAE 37 C/KBHCE T 15 min
IEE, RFE 37 CoK I, 4051+ 0. 0.5,
1.0+ 2.0, 4.0 6.0~ 12.0 h HUFf 100 pL, fNA 200 uL
B2 B CH S B ZS 19 pH 1.8 1 Tris 220,
JiREE IR : pH 1.8 I =9 STRUS WD » e dk
% 1 min, 5000 r/min 10 min, B _EiEWGT 0.22 pm
TUALIEIE, BLyEde Bl it A, 4R IE
5~7. SREKWIRBETAENTHRPAREE, M

x5 ABREEEAIBBRTREEN

Table 5 Concentration of luteolin in artificial gastrointestinal
fluid

TR TR0 %
i) /h IR AI%“@ DT )\Iﬂirmz
CHEEE] ) (I
0.5 98.4 99.2 99.3 99.5
1.0 92.6 98.9 99.2 99.3
2.0 85.2 98.6 98.6 98.8
40 746 98.4 98.3 98.4
60 685 98.4 97.5 98.1
120 597 98.2 95.3 97.8

F6 REAFREALSBREDHREN
Table 6 Concentration of rosmarinic acid in artificial

gastrointestinal fluid

TR T 7 0 %%
WEm ANLHEH] o N
TR AL A
(EBHEA) (Tolgems)
0.5 99.3 99.4 99.5 99.2
1.0 99.2 99.2 99.2 99.2
2.0 98.8 99.2 98.7 99.1
4.0 98.7 99.1 98.5 98.8
6.0 98.5 98.8 98.3 98.7
12.0 97.7 98.8 98.1 98.5

N TR . REFRAHEH AN T H
WAN TR e se .
3 e

HAT, R IWAIRENE EDM RIS & P,
ARSI K H HPLC £l T EDM CHLH AR FR B |
PRIEFF RN P B[R9 P v At S R0 B2 R v Ul e L
PP, I 5E EDM 724 b (4, % EDM (K%
fRIEER P AT T 1L T ik

R4 1A 29 W A T B B R AR I R s
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*7 HEHFEALBBHRPRIRENE
Table7 Concentration of tilianin in artificial gastrointestinal
fluid

T AR K%

I Tl/h o ANTHEW o AL
THM AT A

(CA=F4E] ) G 3
0.5 99.6 99.4 99.5 99.8
1.0 99.2 99.3 99.2 99.6
2.0 98.9 99.3 99.1 99.3
4.0 98.8 99.2 98.7 99.2
6.0 98.5 98.8 98.4 98.9
12.0 98.2 98.6 97.8 98.7

T2 0 T T P AR A A2 2 R A B i [
=, MR TERGR T e A 5 1514504 K
Kb pH ZAF R 20 120 B g 2520270,

— RNy, XTI 28, 1gP>5 I,
SENEER R, FEARER S, 2SS Gl 1gP
7E 0~4 I, ZiWol BEAR: 1gP<<0 W), 24K
PESR, SRHETERSS, 9W(e i b A L g o,
A T UM VR S 2 25820, R szt 45 1 R,
EDM 1, AR AT L R A B AN i 7E K ) 1gP
4391°8-0.761 8. —1.165 0 1 0.034 6, Htt ] 4=,
R B R R R 3k A AT e Th R e 2, F i A
J¥ 8 R B

RSN E IE s, RBEFENTHE T
MR AEET A LHR AMTEEAND P rsE4e
H, MENTIETP SN TR CREBED 1
SEPEFEA 3, PR TRAN #1725 EN T
B (AEHEAN) AN THR OREBER) |
FEA 2, ph M0 0K 0 7 R R ] e R R AT
R G S I TE AR, PR R AR R BT (A
PERZWAAL /N, 1 pH B AR A I 5 R R FAT R
SENE BRI LB RN FIN, ARREFAEN T
PR E B TN TS, e,
Il EDM, MHERE/NG, Rafi—iaRRAHT R
AIETE, BTCAE E WIRIEIREE FRe M2, ZEHI
NI 2% RSB G R, [N, ASZIG AR T
EDM 75— 283 F s Il s i s s, il s
i il 2% I EF R, w] A S Y SDS A
VI

W FIRSEE, 78T T EDM R EA 5,
AR IEREF A A T ek S T B

FERE T T AR AT iR 2%, WS e
IR 7 B 25 32 A g 2

SE R
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