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Separation and Purification of Three Active Components from
Dracocephalum tanguticum Maxim. by High-Speed Counter-current Chromatography
Combined with Semi-Preparative High Performance Liquid Chromatography
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Abstract An efficient method was established for the separation and preparation of chlorogenic acid , pedaliin-
6"-acetate and rosmarinic acid from Dracocephalum tanguticum Maxim.. The chlorogenic acid, pedaliin-6"-
acetate and rosmarinic acid was enriched by semi-preparative high performance liquid chromatography (SP-
HPLC) from ethyl acetate extract, and then separated and purification by high-speed counter-current
chromatography (HSCCC) and preparative high performance liquid chromatography (Pre-HPLC). A total of 54
mg of chlorogenic acid, 150 mg of pedaliin-6"- acetate and 200 mg of rosmarnic acid were obtained from ethyl
acetate extract with purities of 96.9%, 97.9% and 95.1% by HPLC analysis, respectively. Their structures were
identified by nuclear magnetic resonance spectrum. The result show that this method is suitable for the isolation
and purification of chlorogenic acid, pedaliin-6"-acetate and rosmarnic acid from D. tanguticum. It also avoids
the disadvantages of traditional separation methods such as many operations, large reagent consumption and
non-recyclability, provides a reference basis for the study of separating of active components and preparation
reference substance from D. tanguticum.
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o 0 €6 3% (HSCCC ) & — Fh s 8oy B KAk
TR LT BT BB, HAT ) A 22 HRAE
i oy P Al O UA S L R R AR
AR G 20 RIG SRR P B 2
D7 FH AR TG T3 1) 3 8 o A 4B = R
3% 5 1l 2 B 6335 (Pre-HPLC) £ AR AH 25 A 14T
Sy e atifl, wT PR R Ay s i A AR A P R
24 o] R 0 T D i i R A R

E%-JSE%IE,?(Dracocephalum tanguticum Maxim.) ,
M4 R 22, MR IE B (Lamiaceae) 15 22 J&
(Dracocephalum Linn. ) FE#) , J2 6k 2= 24 It R 5 FH 24
B BA IERZ AR RS S s R R TR
T E 2 A By RIS BT N B 2 45
GR7 A RAFRIPUEAL BURTE OO B

PUAE DT 55 25 FG L, e S J50R  H RR -
6"- LB MR 2 H 7 75 2 ERE TR, H
HA G4 AL B AIG 7 O il ke 4 00 24 B A
FIR HRE, IH 5 22 b o g il s 2 IR i
JRTR-6" - LR A 15 A R T 1AV BR AR L HOR
T RE (i BRI AE (3 | v S A (3 25, k2
TIEAFAEIZER I AR g il /NS R AT
AHTFEHEST T i 0 (1 A ) A AR (5 R A 2
A PR R B A H S 22 T AR EURR L IRR
i-6"- L FE I L AR (WL 1D Tk . 7 1%
S B IRI S, P A iy AR, R Bk — 2P A
FEHHEH 2 LI BRI SEE T 2%
HEH =P asiR RRK-6" - SR ALK B R Y
2y K HAE HIBLHI B FE S A 1 LAl

5 1 a0z
Chlorogenic acid

S 1 HIRRI-6"- 21

Pedaliin-6"-acetate

A5 Tk 3k A R
Rosmarnic acid
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Fig.1 Chemical structure of target compound

1 EE5#H

TBE-1000 i 3196 Yt 233 4 (1763 (7] FH AR A 4
RARAF]) , TBP-2H02 % ( ¥ [A] A Ak R A
FRZS ] ), UV-300N 4 3 K R AMG I8 ( i =
Bl AL g AT BR S 7)) L N2010 38 AL (HT 1T R 2
INE B TRABRAF) s DAC-50 il 5 %1% AH (53
AT IR BUIRBR LA BR A |, Bt 45 NP-7000 2% 1
NU-3000 UV/VIS Kl £ ) , V220B {7 3% i 564X (b
TR REA ) 5 LC-3100 Fi A 5 2508 A €0, 1354
(L2 B AR By A PR 28 W), e A P3200Q MY It
ZF DAD-3100 £ Il #% ) 5 Varian INOVA-600 #%
PR EAN (S Varian A A])

o R 38 0L R B R R TR 38 Sk a3 4l
(BFme2Ailm ), OB g sl (LR & A
H) KA HAEK .

HH LRI T H A /N —EK2M i,
TG RFE BRI 2 B EE 2
T i 1345

(€)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

2 REWAE
2.1 HEFZHARDOHE
BT 22 (DTM) 254 5 ke il 5B R
J& 15 R 5 75% CBE L, TET5 CF a2 3 I,
B2 h, B PRI, W AR | R AR RS Ay
T - AR A (A) LR ABR(B) (IE T
W (C) S22 AL, WACHE 45 A 22 BOHE , 96501 [ SC i
A R LRI IR T 172.9 o R B .
2.2 HF%#ARE#(HPLC) &4
{4, 3% 4% . Welch Ultimate MB-C,, (4.6 mm X
250.0 mm, 5 pm) ; i S AH : N (A)-0.1% B R %
W (B) 5 A6 5 PE B (0~30 min, 10%~48% A ; 30.0~
30.1 min, 48%~10% A;30.1~35.0min,10% A) ;i
1 mLemin™; #3847 30 °C; £ ¥ K & (200~400
nm) ; RN 15 pl.
2.3 FH&RHHAAM(SP-HPLC) S BEFE
FREL1.00 ¢ H & & 22 L0 LR AEHW) , A
10 mL 50% H B figt , 25 IS mL VW, BAET
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DAC-50 - fill 28 750 =5 RO A , AT 36 B VR, AR 4
0, 3% U6 43 51 I 22 13.12~15.05 min (DTM-B-1) Fll
17.54~25.00 min(DTM-B-2) B} 437 H I, ok 1 4k 4
T, B TR 2270 F J5 % #E 47 HPLC
e

O35 251 : Megres C,,(20 mmx250 mm, 10 pm)
FE 5 VW SIAH R F B (A)-0.4% VK EEPR A T (B) 5 BER
LT K (0~6 min, 10% A ; 7~30 min, 10%~50% A
31~45 min, 50%~95% A) ; Jii M~ 15 mL-min™'; #£
TR 30 °C 5 Kl 4 2 340,360 nm .
2.4 HSCCCH &
2.4.1 HEEHHRAT

FREC10 mg“2.37 T /) B 45 DTM-B-2 A YA
VTR R WA IR s R i R4V A T AR v
FRE ), B R AR 2.2 IR ki TR
W, EH AR TE T A e T AR EG AR R S5 T AR AR
(K{E) -
2.4.2 HSCCC4 & &4

W ARV AR R P B R AE L 50 mL- min”' (9
LA T A A IR T, R SRR S
TR AL, 87 FHLE FWD B AT R, 5
TR ELE 850 reminJ5, LS mLemin " HE A
A, S AT T A RS T BV EAE Th i PR
A CL 3K BT 5, B A 5t V5 R P A TR 3 38
38, Vi ZE 2.5 mLe-min™', TF 5 K00 2% F1iC
A A 4 h 340 nm o
2.5 Pre-HPLC #bib &+

i 2511 : Megres C (20 mmx250 mm, 10 pum)
FE 5 W B AH g B B (A) -0.4% DK BE 1R (B) ; A1 TR M
25 °C; Kl K 4y 340,360 nm; 3344 15 mLemin™;
AR 1.5 mL.

3 ZHRE5HMH

3.1 SP-HPLCA &% 4

HPLC #5945 % 5 7% , DTM-B-1 F1 DTM-B-2
HiMb A ar i (LR 2) i 2 3E 72,37
X DTM-B-1 F1 DTM-B-2 U I ik 4, 2 R+
i, 35451.50 g DTM-B-1 F17.44 g DTM-B-2, 543 55 .
3.2 AaPIssik

U317 T4y B AL A T B R
(DTM-B-1) , 4 £ >80% , K #F i 5 /D, 15 B H Pre-
HPLC it — 2P 4lifb o 4% B “2.57 301 5% 1 H 20%
it 22 Rk 5, WS 24.00~27.50 min B} A 37 0 W (AL

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

B2 ZBZEHMALADEEFHIEREHEIE B,
DTM-B-1(C),DTM-B-2(D) K i &

Fig.2 Chromatograms of ethyl acetate(A) and Semi-pre-

parative separation(B),DTM-B-1(C),DTM-B-2(D)
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E3 &Y I H&REELQRANKEB K EIEE
Fig.3 Chromatograms of compound I Pre-HPLC (A)
and HPLC(B)

B 3A), R 227 T )5 ek 2 Ji AR e i AU
— Ak gl (DR 3B) , AT kA 1 (4
96.9%) , EE AL FALEY T IIEE (54 mg) .

3.3 HSCCCH#H A4ty

HRAE HSCCC g, B £ — A Al IR RIME &
JERET AU B HAnb &Y . HI T HSCCC
I3 B TV TR 2 BR BB AS AR U IO I R R T A0 105
L& BARE A P07 WA TP BEE 2443 L (0.5<K<2) |
WA BE B3 23 J2 (<30 s) B ] 72 A BE A 47 1 14 B8
(60%>) 555 o 43 Te FRECCKAR ) /I B Bl
BRI ASBEA A B AL Sy 5 K AE e R
FEK WIS ], WG AR S o AR 1R 0 5 4 oy 1 A
P AR S0 $F 4 BN R A s TR & 43 S
5E T DTM-B-2 1 2 Ff H Rk & 78 A TR A4 B
Fer i KE (W 1) NE AT, Bt & 7E v
(IEC%E) V(LR OER) VI EE) - VK)=1:12:1:12
MVCHME) :V(ZROER) VIR E) : V(K)=
1:12: 1212 R & H A9 KB 7E 0.69~2.70, H. 4 & &
(R)BIKT 1.5, R IMEN 2 75 K&, NS 5l
T R G RARRRL L, R e #E VOIE k) : VLR
R VIR - VOK)=1:12: 1: 12 HPIHIIAFIA R
3.4 HSCCC 4% & &4t

U A B I BT H AR AR AR R
Ve A AT L E , DA R [ 2 AH ) O B SR B 1K
L P (K B Y2 U= A (1L D s ol R
TP A0, 52 0 R AN RS F . [RIE, ML
TR 43 B O AR BT g ), o e 32 AL ]
P& i [ 7 FHAE A P 0 O BA R (LA el o R s A
WA Ffm . WA, ARSI 52 T A £ (50,100,

150,200 mg) XJ 43 BRI 5200, 24 FAE R KT 150

®1 BHYWERRBAERFNIERE

Table 1 Partition coefficient of target compound in different two-phase solvent systems

R & S S FRELK Gy
Solvent system Volume ratio I 11 R
LR LBR—IE T BE—7K -
Ethyl acetate—n-butanol—water 4:1:5 4.92 3.20 0.65
1:3:1:3 0.10 0.57 5.61
1:5:1:5 0.22 0.96 4.30
1:7:1:7 0.38 1.43 3.82
Ok 2 B 7 B K 1:9:1:9 0.40 1.48 3.74
% LB / 2:3:2:3 0.02 0.06 2.75
N-hexane—ethy| acetate—methanol—water
2:5:2:5 0.09 0.42 4.43
1:10:1:10 0.60 2.32 3.86
1:12:1:12 0.69 2.10 4.67
1:14:1:1:14 0.81 2.97 3.68
: ) 73y b T B
ECFE—ZMEA—IE TR —K 1:9:1:1:9 1.72 5.19 3.00
N-hexane—ethyl acetate—n-butanol—water
I ik — 7 L N
Atk — W LB — I Bk 1:12:1:12 1.27 2.70 2.13

Petroleum ether—ethyl acetate—methanol—water

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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mg B, PRURE S AN 78 53085 T PRI 750 i e 4324
LE SN T St - S U NP S BN T e ik} 2
i), AR SIS HSCCC 43 25 2% 1 ff e Sy < 1 ek o 1 Ui
J& 25 °C, FHLEEE 850 remin™, BARIEFER 150 mg.
3.5 HSCCC#x &

FREL 150 mg DTM-B-2, 4 {8 “2.4.2” T J5 v it
70BN 40 43 1 (DTM-B-2-1) #1420 43 2(DTM-B-
2-2) W (DL BT 4A) o SRFH“2.27 35 HPLC J7'
X PR A 3 AT i S (DL €l 4: B~C) o Tl A5
A& I (DTM-B-2-2) Ffk &4 Il (DTM-B-2-1) )
T B AAK Al EE 0N 87.2% F188.2% ., I HEAT
DL 2R 53 1 53 2 B CEE 430 375 0.5 ¢ DTM-
B-3-1#10.3 g DTM-B-3-2, fik ik — b 4lifk
3.6 Pre-HPLCi#t—#% ik
3.6.1 Lol stk

ZU3.57 WAy E AR BALA Y 11 A,
4l i 2 T 85% , % ] Pre-HPLC HE— b 4lifk, . #% 1R
“2.57 I S A 25% W T A R U, U4 22.00~
25.00 min B (90 H W CULIETSA) SR FH“2.27 300 )7 vk
oI 2 B o AR 0 v AR — b B R (O R
5B), iR A I (2 97.9%) , R #4171
A I AR (130 mg) o
3.6.2 LAl skt

283,574y g T AR B A A Y T 32 A
4l 5 7 T 85% , 2K ] Pre-HPLC HE— A 4lifk . it IR
“2.57 TS5 A 30% HH T A RS VL 0 5 24.00~
27.50 min B A5 R CULIET 6A) | SR FH 2.2 750 7 %
o 4 B AR B e T AR — bR ARl B (L R
6B), M 13L& I (4l 95.1%) , R 47U
G4 A AR (200 mg) -

3.7 #Hm%E

'ﬂ.’:ﬁ%% I %?‘%é*ﬁ*,%?ﬁﬁ CIGHISOQ;

MHz, MeOD) : 87.07 (1H, d, J=1.5 Hz, 2'-H) , 6.80
(1H, d, J=8.2 Hz, 5'-H) , 6.97 (1H, dd, J=8.2, 1.5
Hz,6’-H),7.58(1H,d, J=15.9 Hz,7'-H) ,6.29 (1H,
d, J=15.9 Hz,8'-H) ,2.18~2.25(2H, m, 2-H) , 5.36
(1H,td, J=9.0,4.3 Hz,3-H),3.75(1H, dd, J=8.5,
2.8 Hz, 4-H) , 4.19 (1H, td, J=6.0, 3.2Hz, 3-H) ,
2.13~1.96 (m, 2H, 6-H) ; "C-NMR (151 MHz,
MeOD) 874.96 (C-1) , 37.54 (C-2) , 72.20 (C-3) ,
70.62 (C-4) , 70.05 (C-5) , 36.86 (C-6) , 175.97 (7-
C),126.41(C-1"), 115.09 (C-2') , 145.40 (C-3") ,

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

4 DTM-B3mEERABAMBERIBELEYI
(B (OO EEE
Fig.4 Chromatograms of HSCCC separation DTM-B-3
(A) and compound II (B), M (C)

148.17(C-4"),113.84(C-5"),121.59(C-6") , 145.69
(C-7"),115.09(C-8"),167.33(C-9"), LA I'H-NMR
FPC-NMR EiiE 5 530k el i e iR — 24
AWML wmahm K, H» L h;0v
(MeOH) \,.: 272, 347 nm; 'H-NMR (600 MHz,
DMS0):813.03(1H,s,5-0H),9.95(1H,s,4’-OH) ,
9.34(1H,s,3’-OH) ,7.41(2H,m,2’,6'-H) ,6.86(1H,
d,J=8.2 Hz,5'-H),6.83(1H,s,8-H) ,6.70(1H, s, 3-
H),4.93(1H,d,J=7.1 Hz,1"-H) ,4.08~4.02(6H, m,
WEEL R 1), 3.85(3H, s, 7-0CH,) , 1.81 (3H, s, 2"-

http://www.cnki.net
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Es5 HEYIH&FEELAQRANEBHEILE
Fig.5 Chromatograms of compound I Pre-HPLC (A)
and HPLC(B)

CH,) ; "C-NMR (151MHz, DMSO) 8164.71 (C-2) ,
103.18(C-3),182.59(C-4),152.30(C-5),128.37(C-6),
159.18(C-7),91.84(C-8),153.22(C-9),105.27(C-10),
56.94(7-0CH,),121.93(C-1"),114.01(C-2'),146.26
(C-3"),150.30(C-4"),116.43(C-5'),119.54(C-6"),
102.54 (C-1") ,74.27(C-2" ) ,76.78 (C-3" ) , 70.52
(C-4"),74.48(C-5"),63.69(C-6"),170.45(C-1"),
20.92(C-2"), VL I 'H-NMR F1°C-NMR %4 5 3¢
R HE I RR -6 - LR — B

eIl paxXEEmR, 5 rFH
C,H,0,; UV (MeOH) A, : 270, 354 nm; 'H-NMR
(600 MHz, MeOD) :87.01 (1H, d, J=1.8 Hz,2-H),
6.74 (1H, d, J=8.2 Hz, 5-H) , 6.91 (1H, dd, J=8.2,
1.6 Hz, 6-H) , 7.51 (1H, d, J=15.9 Hz, 7-H) , 6.23
(1H,d, J=15.9 Hz,8-H) ,6.72(1H,d, J=1.6 Hz,2'-
H),6.66(1H,d, J=8.0 Hz,5'-H) ,6.58 (1H, dd, J=
8.1,1.7 Hz,6'-H) ,5.15(1H, dd, J=8.4,4.2 Hz, 8'-
H),3.06(1H,dd, j=14.3,4.2 Hz,7'-H) ,2.97 (1H,
dd, J=14.3, 8.5 Hz, 7'-H) ; "C-NMR (151 MHz,
MeOD)5129.89(C-1),115.80(C-2) , 146.72(C-3) ,
150.30 (C-4) , 118.16 (C-5) , 123.75(C-6) , 148.29

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Ele MEWMH &RMELELA RGHEBHEILE
Fig.6 Chromatograms of compound Il Pre-HPLC (A)
and HPLC(B)

(C-7),115.02(C-8),169.07(C-9) , 128.25(C-1") ,
122.39(C-2"),145.84(C-3") ,147.38(C-4") ,117.09
(C-5"),116.88(C-6"),38.51(C-7"),75.28(C-8"),
174.22(C-9"), L I 'H-NMR H1 “C-NMR 54t 5 3¢
R R A R — K

4 LR

AR SCE Ao R R S €T R £ RO 1
P T INH 57 24 v Rl 23 il A 2 SRR K-
6" - L TR IR LT IR 1 5514, I LI E5 A PRI E AR
WHFHH = SR CTRZEI il %15 54 mg )5
1% . 130 mg HJBKT-6"- £ M5 A1 200 mg 2K L AR , 460
3 51 K 96.9% . 97.9% F195.1%, 3 F ik & ¥ 1Y
“C-NMR .'H-NMR %54l 5 SCHk B —35. Frgsrim)
DA Al R R AR IR R R IR-6" -2
i T4 25 A i, AR A, TE A P[], SRy SRR |
JRTR-6" - 2. T 24 325 75 F X R () o 6 R Tl A
OS2 M TR A ST $R IR
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