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Research on separation and purification of extract from Dracocephalum moldevica
with macroporous resins

YU Ning, HE Cheng-hui, XING Jian-guo, ZENG Cheng, ZHAO Jun
Xinjiang Institute of MeteriaMedica, Urumgqi 830004, China

Abstract: Objective To investigate the technology for the separation and purification of extract in Dracocephalum moldevica (EDM)
by macroporous resin. Methods Static and dynamic adsorption-desorption were used to select the best one from seven different type
macroporous resins; With the content of total flavonoids, tilianin, luteolin-7-O-f-D-glucuronide, and rosmarinic acid as indexes, the
purification technology parameters of EDM were optimized. Results HPD600 resin showed the best purifying profile, its optimum
technology conditions were as follows: The optimum concentration of the sample liquid was 0.08 g/mL equivalent to raw material, the
resin column diameter-height ratio was 1 : 9, the amount of used adsorption was 0.32 g dried medicinal herb/mL resin, sample flow
rate was 1.5 BV/h, and adsorption time was 12 h. In the course of elution, the resin column chromatography was eluted with 6 BV of
70% ethanol after removing impurities with 4 BV of water by flow rate of 1.5 BV/h. The contents of total flavonoids, tilianin,
luteolin-7-O-B-D-glucuronide, and rosmarinic acid were more than 53%, 5.5%, 4.7%, and 2.5%. Conclusion Macroporous resin
HPD600 is suitable to separate and purify EDM.

Key words: Dracocephalum moldavica L.; macroporous adsorption resins; total flavonoids; tilianin; luteolin-7-O-B-D-glucuronide;

rosmarinic acid
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T LA E AR AR =ihds. K
N, KRS PRI A 2R, e
K, BEAE S AEORINED, X LAk
O THTIRINR, TR R 53R -7-0-B-D-F %
PERE TR 2 B 7 b W R sy, JF HR
HOHER R, BAYIRE k. B K L BE D ()
PEFIT RRIEFIARAE T T 22 250 v R A B
(s, HAT IR BT IAR AT INROEESE A
Xt I R e B W AR A P

HHT, A SCERFRE SR H AL B IR 2 3 &
2 oyt DL i AR R N B4R
B, AT JEHGR AL Ak . ARSI AERT I
WEFT ISl I, 38 LX-11. LX-17. XDA-6. AB-8.
HPD100. HPD300. HPD600 7 FfkFLIK 4 i,
DLE B BT AR R 3R -7-O-B-D- 1 % B 1 1
AR IR A M T H5hR, AT =SB T 43
EAfiit s, WEPTRE R SRR BTk, A
Je A T 25 T2 R e S %
1 {XE5HH

SPD-10AVP B S 0B A (i), A By it il
Jt: Millipore simplicity-185 #BZl/K 8%, 5[ % B
A LD4-2 B0, JbatBEHEOHL s SHB-IV
MK 2 FHEA A, MK IAR TG A
LS-3120 @y kA 2%, EE B RS A 7] ; SHA-B
YIS EN TE S 7E AN N e s L K e 11 R S /N
EYELA Jig#525 %A% N-1000, 52 B ss A7 pR A
Al 72-1 BUAAAERR TRAE, Wb BOA TR T A
W iR (30 cmX 1.4 ecm), T EPBFFFEA K
EYIFIART

KR35 -7-O-B-D- 1 2 BRI TR 1 (LGOS T
7. YLS1169, JiiE 8K T 98%, WH bifg—
RAEDIBHE AT B2 ) 5 i 0] B S = 3 il
Heikm "TH-NMR 1 PC-NMR s 5 SCiikdi i
(B EE 5, 42 HPLC VA& 5 i 0 Jotr
98%LA s RRIEFFIO A (A5 111871-201001,
SIS0 98.8%), I [ i [ £ i 24 RS e SR
LX-11. LX-17. XDA-6 BRFLILBM G, vhiE
R AT BRZA 75 AB-8. HPD100. HPD300. HPD600
RIKAL MR, M ERI THR A L1,
% E Fisher 2~ w], (ifai; 217K, Millipore
simplicity-185 2l 7K #5 il £ s HoARFII A A4l

B K AR R R R, gt R A
1B IX 23S AT LRI 9T 03 %6 8 A s T RHIE ) B

W % Dracocephalum Moldevica L. )T fHh 13
a3, WE T (R AR N RO RN 1A 3 2 T br it « 4k 5
IRZI Y 1999 4E

2 HESHER

2.1 EFRMER I T

201 AR B

(1) X RS B T 6« A 2 R R 6 56 PR
aid T, B 25 mL IR, N 70% SRR
B il a2 FH T 395.2 pg/mL X IR VAT o

(2) RMERRFEE: BRI b
0.30. 0.50. 1.0, 2.0, 3.0 mL, 43%l& 525 mL
T, N 70% SRR R ZI R, Be iR p
TIRIE S 4.742 4. 7.904 0. 15.808. 31.616.
47.424 pg/mL IR 4% Bl 7 idfiles sk i o
FIVW, {E 200~400 nm 3K A5, 6B S AE
330 nm A BRI, B EIREHAE 330 nm AbTN
EWCE (4) {H, LL A FAPAARR, RN
REARKR, JEATZRERDA, 1FRDEFE Y=0.131 X—
0.0315, r=0.999 2, K H AL 4.742 4~47.424
ng/mL 2GR RAT.

2.1.2 HPLC yE RN 5E HETTF LG ks gl

(1) (B 4AF: 4344 Purospher® STAR LP
RP 5 endcapped (250 mmX4.6 mm, 5 um); FEikL
35 °C; WBIAIAY LI-0.5% T IR KV, BR LR -
0~30 min, 17%ZJE: 30~60 min, 17%~30%Z
Ji55 60~75 min, 30%ZJiE; AR E A 1.0 mL/min;
Rl K 330 nm;  @EFEAAFR 10 L.

(2) brAEfgesetil: 3 G R PR LG X R
3.74 mg. BRIEFFIRNTHE S 5.184 mg F1 H i 15 X
il 9.88 mg, H 25 mL S, A 70% LEEA
MBRZE, HS LG 149.6 ng/mL. KiEFR
207.2 pg/mL. &[T 395.2 pg/mL (K7 A %) B 5 fik
B FEAY ARG LA B S 0.5+ 1.0
2.0~ 3.0, 4.0mL, 43l E AR 10 mL &,
FFI3 I 70% LIRS 22 20| 5 , 49 21 FH 8 1
LG ARk B B R (1) R GV A 0 v, i
F HPLC A5, DAJS A o) e i AR kA T 2tk [
B FEN Y=30 882 X—6 629.5, r=
0.999 5, ZPEVEl] 19.76~158.08 ug/mL; LG [F])]
TR R Y=14784 X+4201.2, r=0.999 7, £ttt
7.48~59.84 ng/mL; KL FRR[HH T8 Y=36 953
X+651.62, r=0.999 6, ZPEJEH 10.36~82.88
ug/mL. L UL 1.
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Fig.1 HPLC of mixed reference substances (A) and sample (B)

2.1.3 FHEZRIGAIEIS AT 2Mm, A
30 5 40% SREKE I, INFARIAAEE 1%, 5h,
PRI PO, K UE RO [N S, R4 A TR,
IS S ZEK, BirEs), sEd, W plod B o
EIRFEM A E 2 IRIOR (54225 80 mg/mL, HH
SVTEE 1.120 mg/mL, H &1 334.0 pg/mL, LG 291.4
pg/mL, HIEFRER 154.1 pg/mL), & H.

22 BHEZRBUEKILEMAESBL4UIZHR
22,1 WIRMTIALEE KL PR I FH 95% Lt
G 24 h, AOEIKE, BobE, 28, REH
KPP E R IR . FEH 3 BV 1) 5% HCL %,
UL 4 BV/h AR Bl e AE, IR 4 h, T
FZERK AR FE LS R i e . 285 3
BV [1] 4% NaOH ¥, UL 4 BV/h (AR
BIIGZ, R 4 b, 5 e 2SR K DLR R e 2
wH R &

222 WETHEImLBN e HE b #m)
HPD600.HPD300.HPD100.LX-11.LX-17.XDA-6.
AB-8 KALWPIE, ##EH 5 mL, & 40 CHEFH
HBCE 4 h, BB 0.5 h il E M AR BT . AR R
MARKR, BIIR IR AR, 220 Bk 7 FioRAL
WS BT i PR T it e &5 SR 2, KW 40 CAAT
T, 2.0 h I, 7 FhOCFLI R i R R A
fEE, Pk, T A E R 2.0 he

2.2.3 WHRRS %20 g Wik # K HPD
600. HPD300. HPD100. LX-11. LX-17. XDA-6.
AB-8 KL B AR 2 g, 20BN 25 mL itk
B2k 80 mg/mL HE T 2248 HGK, THIK (25 C,
100 r/min) H4EFE 24 h, 73501+ 0.5, 1.05 1.5, 2.0,
3.0, 4.0. 5.0, 6.0. 8.0. 10.0. 12.0. 14.0 h Bk,
HE 045 pum THALIEMPEE, AW 1 BB P

—e— HPD600
—a—HPD300
—a—HPDI100
——LX-11

20 3] —%—1X-17
] ——XDA-6
\J,_EQ’

= 2

=

2 WS T IR L

Fig.2 Drying curves of seven resins

FET 7 FOCFU AR (14 b BURE S 10 R FLIR B
NED, WiT25, 43NN 70% L% 100 mL,
FREIR (25 C, 100 t/min) YL 120, yEL, 74
W 20 ArmlE 2107 TUR “2.1.27 TR 5
SEWR 1 MR 2 TR B, &, LG MRk
FRIE, WIETFHAX, 2t E Bk 7 FoRAL
WG A 5o 25 FR s s 2 PR IR B 2 AR IR 5 DAV o
B[R] AR AR AR, R BRI AR R, o aleaibl bk 7
T a2 FR b o0 IR A B B0 g 2 ith 2, 25 51
DL 30 VAR RN A LK 1

WY B 2 = (CoVy— C1V)ICV,

RS R = CyVo/(CoVo—Ci V)
Co N ARBOB P TR IR T TR, Vo AT 2 4RI
WA, C i 1 P HERRE A ITRER IS, Vv 1 1k
B Cy 2 PR FRR A I SRR, 7y ¥ 2 PR3

EH i A B 20 g 27 i vl %, HPD600 KALWK
BB R0 A 7 2 RO S B AT LG O
RIEFTIR () B 2 388 v, I HLASFR AR o3 (1 B
RAE 8 h WTF e, 8 h R Rt TR, A
15 SR P-4

FH U TR B % i e e 2 LRI R 1k 4%
HPD600 KALW A a4 T A 5 232 UK T — 22 1)
alifl s .
224 EFEBUTTEIRBEH S IS A BRAT )
HPD600 KL HE 4 g, “FATHL 4 4y, T753E4T .
BUREIRE N 0.16 g/mL 7 =3 HE 40 mL, °F
ATEC 4 4y, HPJE 3 el g S I8 K,
FRRe 2 iR 433 0 804 40+ 20 mg/mL, LAAHIA]
R R IERE, et E, AKIH 80
mL ZZ1 /KA 6 BV 70% LBEME, 43l “2.1.17
THRT “2.1.27 TR 5920058 70% & BEDE I i
il HEIH. LG MRIEHRI &, THEmRRE,
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Fig.3 Static adsorption kinetic curves on seven kinds of macroporous resins
F 17 FhRFLOR AR BE X 45 FR AR 53 R B ER AN AR IR 2R
Table 1 Influence of seven macroporous adsorbing resins on adsorption and desorption rates
24 = AT A DL L Ay
— P FH 6 5 LG RILF R
WP %  RRARE% IR Y% RBER% % EER% ERE%
HPD600 86.32 91.12 88.22 94.23 77.59 82.65 69.20 82.75
HPD300 66.53 86.23 84.21 99.22 62.20 91.43 54.24 88.25
HPD100 75.11 62.45 86.26 53.95 63.88 69.47 46.16 69.16
LX-11 85.15 92.62 71.69 90.94 68.72 77.58 62.70 73.21
LX-17 71.18 90.78 88.56 93.95 60.19 87.75 40.42 86.66
XDA-6 71.59 95.16 81.20 98.07 67.59 83.87 57.69 79.46
AB-8 83.43 81.19 83.43 88.33 65.33 77.55 50.34 80.21

GERINF 2. BFERBTEWE R 80 40, 20 mg/mL
I, A FEbR L AR R BIAE 90% L L, | T B
VDT REBRAIG, B N RIS, AR RS K
RtE,  EREBOR R 80 mg/mL #5245 .

R2 R LARBRE R E X IR B 1% AR08

Table 2 Influence of different sample concentration on

adsorption properties

2T L/ A EI
(@ml™) MW WEF LG RIEER

0.16 85.23 83.88  91.26 78.93
0.08 90.56 9536 9742 96.73
0.04 91.89 94.79  98.70 97.95
0.02 91.72 95.68 97.74 98.97

225 LFEEMFES WEHUEELL T HPD600 K
SR ARG 4 g, Wid2iept, BUTREIR BE A 80 mg/mL
(AT 223 HOR 160 mL, AT, & 2R
IR L — 8 AR R, 2 BOBCEE SR
£ 10 mL, Y4 16 £ 2l “2.1.17 Tl “2.1.27
TR T A o S B T LG
AR ERFRI &, Shlimihek, 2RILE 4. 24
WHRRAER S 8 A 10 mL I, SFaFR 1)
ottt , Wk EREREE ) 80 mL, W RAEEA
724 0.32 g/mL B I

226 LEHEBRWMERNFEL WAL WL
HPD600 KALW PG 4 g, “FATHL 4 43, Mert.
TSR E S 80 mg/mL (17 7 2 2P0 80 mL L
¥, DIRFIARRE (1.0. 1.5, 2.0, 2.5BV/h)
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Fig. 4 Leakage curves

WA, FE S, KA 80 mL 281
JKF 6 BV 70%CHEme, 2 nliz “2.1.17 il
“2.1.27 TR JFIENE  70% L BEVE M B 3 i
H &, LG Rk FRI S, HEMRE, 4R
W 30 PRI, SFRbR o IR %
A, EREARIR RN 1.00 1.5 BV/h i, &4845%
IIRICR AR 93% LA I, H_FAEAR S,
R, Rk, ERE 1.5 BV/h it BAEA
U .
R3 _ERERAE R AR B A U B B B S

Table 3 Influence of different adsorption flow rates on

4 TR B BST ) 3oF R BES 1k B B 32 )
Table 4  Influence of different aabsorbing time on

adsorption properties

N TR /%

/A — — .
S s LG RIEA IR

0 68.45 86.55  70.22 72.42

3 72.67 91.55  76.99 78.48

6 84.01 9236  83.67 88.66

9 92.34 93.11 95.29 95.46

12 93.22 9478  97.45 96.37

228 HEfRmELLHFELSE  WATALPELF) HPD600
KALWZBRANE 4 g, ~FATHL 3 4, MRIEReAE, 2ile
ANFEEL 1o 60 129, 10 12 BUMIER:. BUFEIK
F£24 80 mg/mL AT =420 80 mL FAE, AT
AW . DREARIR RN 1.5 BV/h, WL 12 h )5,
WK 80 mL ZE4H/KF1 6 BV 70% LB, 43931
JECC2.117 TR “2.1.27 TR JTVENE 70% LR
WP A . EF . LG FIRRIER IR &, i
AR, S50 WK S, e kst ® AN 109,
£S5 FRIEE X URHTEEERF 0
Table 5 Influence of different resin column diameter-height

ratios on adsorption properties

adsorption properties TR R %
FfRmEE — — —
. . AR/ % B HEE LG REER
AR E/(BV-H) — — o -
MR HEE LG RIERR 1: 6 82.45 92.01 93.99 96.44
1.0 9412 9512 9551  95.49 1:9 85.67 96.22  96.53 9435
1.5 93.89  96.85 96.84  96.44 1:12 78.06 89.03 95.55 92.33
2.0 9032  96.03 9570  95.90 229 KL BUG L 5 T2 B F 1
2.5 87.67 8078 8682  87.37 29 R ” b‘ %\‘ e > .
HPD600 KALWLBH B E 4 g, $% FIRILIE T ZES40
2.2.7 WRBHEFRIE S B TRALFRLFH HPD600  LRE, 1 200 mL ZEWEAKME, AF 1BV 14, %

KALWLBA NG 4 g, ~FATHLS 4y, MRSkt BURE
WSEH 0.08 g/mL A 2% LFEE 80 mL _LAt, i
1T EFEAFUREN 1.5 BV/h, 4 AlEE
0. 3. 6. 9. 12h J5, KM 80 mL Z&1/KH1 6 BV
70% L EE MG, A3 A “2.1.17 TR “2.1.27 TR
JHENGE 70% SBEEMRH BBl HATH . LG
MR EA RN &, MR, 4RNER 4. KW
W B A TR R B . LG FIRRIE R TR 1 il R AT 12
FERONR, 6 FHB RS AN K, Bl IR BRI R] ) S G
FARPRII R R B TS, Bt 9y 12 h i, %
EARI A R IgIE B 92% LA 1, Kk, hME T Tk
PeERAE, B RIS TR R 12 he

WEC“2.1.17 THUR1 “2.1.27 T5R 5 i s B0 U H
R . AT LG RMRKEE IR, IR
EHER, iR, W EFRbR o R
BAG,  HLUEH B 2B W A, 5 4 i B
BHRMNA 0.11%, Kk, A8 TR, KGR AR
4BV,

2210 BEMAMAR S B 5 A TUAL FRAT 1)
HPD600 KALW MG 4 g, # LRIk L2235
bFE, SEH 4BV (80 mL) ZME/KMUE, KL
6 BV [f] 10%. 20%- 30%. 40%. 50%. 60%. 70%
CPFEHATRRREVEG, BEMGRAK RGN 5 0 1~T7 5. 1%
FEC“2.1.17 TURT “2.1.27 TR J5 kil s 50 s
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S, . LG MRS RIRME, T
K, UANFBEMER (i) Ay, FHRNGER
T SRR T BRI R A PV ARKR , 22 T pE i ith 42
SER LK 5. R 70% LEEVEE 6 BV B, #-4abnpk
o3 LT e Al s A .

70 -

—— B

60 - —a— i1
- 501 ——RIEFH R
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Fig.5 Gradient elution curves
2211 PEBGRH S E 5 A A BEAF )

HPD600 KALIWFR# i 4 g, “TATHR 4 4, % Fadfl
T ESH LR, SCH 80 mL ZZ1R/KYE, 15
70% LBELL— € AR S AT, 7 80 mL (4
BVOWEE 143, 45 5.6.7 BV 20 il e, #48“2.1.17
TR “2.1.27 TR J5 k0 S g b s s R )
T LG MRRIEFRRINE, 20l B8R o 1)
fil e, 2R 6. IR 7 BV Vel &4
B IR ARG (<<2%), Rk, e v
&4 6 BV,
Fzo6 EBRFIASHER

Table 6 Investigation of eluant volume

b — MR,
M4BV 5BV 6BV F 7BV
sy Sy 82.12 6.99 3.01 0.88
FH 2] 7 84.66 10.87 1.74 0.53
LG 85.78 7.34 3.73 1.77
RIEFHTR 90.23 458 2.57 1.91
2212 BEMAEBUR BN S A AL B )

HPD600 KALW B i 4 g, “TATHR 4 4, % Fabfl
EM T ESHCERE, JEH 80 mL ZEW/K vk, FiH
6 BV 70%Z 153 L1 1.04 1.5, 2.0. 2.5 BV/h [{1k
FUR AR, Rl “2.1.17 TR “2.1.27 TRy
FE 70% SEEGEHR T S & LG
RIEFIRE, THE SRR FIRRTOR, 45500
® 7. RUVEMATR R, SFbr o g
KA, VEAARRRAE 1.0. 1.5 BV/h i, &bk

RT OB E X IRMERE AR

Table 7 Influence of different elution rates on adsorption

properties
Vel AR A ESD
BV MW OWEE LG REEm
1.0 93.12 94.69 94.73 95.56
1.5 92.09 97.02  97.39 94.93
2.0 89.34 9532 96.02 94.86
2.5 85.21 86.66 91.46 89.46

IR RS A, AR RS N, AR
WEK . Ik, %E$ 1.5 BV/h WPl i .
2.3 ISESCIE

4 PiAL FRLF () HPD600 K LW I AE 4 g,
SPATEC 3 47, MRIERERE, HUBTRIKEA 80 mg/mL
(A 7 22 3R HOR 80 mL L AE, % LiR&lith T &7
3 WHAERES, WA 70% OREVEMGH, B “2.1.17
TR “2.1.27 TR J7EIE 70% Pk i s s
fii. LG RRIEFBRA &5, TS Fabs
(AR LE 92% L I, 78T el i i i,
HP R TR R 2 B0 A 54.55%453.31%+55.22%:
VI 54.36%;  HHE] T TR EU A 5.67%-
5.74%- 5.56%, VK 5.66%; LG 5> E5 4
M 4.85% 4.74% 4.73%, THIH 4.77%; KiERH
PR ST B 0l 2.65%. 2.74%. 2.56%, “FIN
2.65%; ULHIZAith TEESMRL, ik TER
JE AT o
3 g

TRk FRR. LG A& 45 h i B
Myt g, YR 5> A A — AR
—ANERCPE TR REAZ CRIFERIED, SMUE 1A 2
WAERISE K, A A B RE ek, T RAFIR)
AR, I, BT S AR R R I S A
BEAE PO 1ST epobig A 5 BR I ELAT BAIR A LR TR
WA X RIS T REM], e R APl 2
1, g5 EIRIEVRGE DI EBEVE T, A K
PR T W PR EL 0, DRI, ARSI 3 e AR
Wk AR PEIX 3 2R, B XDA-6.
HPD100. HPD300. HPD600. AB-8. LX-11. LX-17
X7 BN A2 I (R KU AR b 5 75 = S B 43
EIRE

ARSI EE K], IR 7 PO B
HPD600 ¥ Jfig LU Al & 1 & 75 = $ U 1) 20 i 4l
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1, SELith TESHONE T Z RO R E R
80 mg/mL, FEARELLA 109, EREEAEZ 032
g/mL Wi, FAARUR SN 1.5 BV/h, FE S
A4 12 h, KERZ4H TN 4 BV, H] 70% CREAVE
B VERAAR N 6 BV, YERAARIM & 1.5 BV/h,
S, AT LG AIRKISs 7 I I AR R 155 )
92%LA o 70% L BEBE M 25 Ja e R
o R . AT, LG MRS IR R 3L
S AEF] 53%. 5.5%. 4.7%AK1 2.5%LL E, ZTE
PAERT . EENEL, WER B A A T 225
WA RO, X TR P E B 1 & 5 22080
HIF T2 N

S 30k
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