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Separation and purification of tanshinone from Salvia miltiorrhiza by combination
of silica gel and high-speed counter-current chromatography
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Abstract: Objective To develop a method for separation and purification of tanshinone from Salvia miltiorrhiza by combination of
silica gel and high-speed counter-current chromatography (HSCCC). Methods The crude extract of S. miltiorrhiza was separated
by silica gel chromatography and F1 and F2 were obtained. Then, F1 and F2 were separated by HSCCC with a two-phase solvent
system composed of petroleum ether-methanol-water (4:3:4:2 and 8:5:8:3), respectively. The lower phase was used as the mobile
phase with a flow rate of 2.0 mL/min, while the apparatus rotated at 850 r/min and the cluates were detected at 254 nm. The
structures of the target compounds were identified by ESI-MS and NMR. Results From 80 mg of F1, three compounds with
tanshinone I (14 mg), dihydrotanshinone I (22 mg), and tanshinone II, (26 mg) were obtained. And from 80 mg of F2,
dihydrotanshinone (11 mg), trijuganone B (15 mg), and cryptotanshinone (30 mg) were obtained. The purities of these six
compounds determined by HPLC were all over 96%, respectively. Conclusion Combination of silica gel and HSCCC is an efficient
method for separation of tanshinone from S. miltiorrhiza.
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Fig.1 HPLC chromatograms of F1 (A) and F2 (B)
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EY 1: KR BEHIRES , ESI-MS m/z:
277[M+H]", IRvES (em™): 3423, 2917, 1647,
1619, 1510, 1173, 'H-NMR (600 MHz, CDCl;) 6:
2.28 (3H, s, H-17), 2.68 (3H, s, H-18), 7.33 (1H,
d, J=8.4 Hz, H-6), 7.53 (1H, dd, H-2), 7.77 (1H,
d, J=9.0 Hz, H-3), 8.27 (1H, d, J=8.4 Hz,
H-7), 9.23 (1H, d, J=9.0 Hz, H-1). *C-NMR (150
MHz, CDCly) 8: 118.7 (C-1), 130.7 (C-2), 124.8
(C-3), 135.2 (C-4), 132.7(C-5), 132.9 (C-6), 128.3
(C-7), 129.6 (C-8), 123.1(C-9), 133.6 (C-10), 183.4
(C-11), 175.6 (C-12), 121.8 (C-13), 161.2 (C-14),
142.0 (C-15), 120.5 (C-16), 8.8 (C-17), 19.9 (C-18).
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E 2. B EPIRGE A, ESI-MS m/z:
279[M+H]", IRvES (ecm™"): 3327, 2898, 1655,

1582, 1515, 1475, 1207. '"H-NMR (600 MHz,
CDCly) 6: 1.35 (3H, d, J=6.8 Hz, H-17), 2.64 (3H,
s, H-18), 3.60 (1H, m, H-15), 437 (1H, dd, J=
6.4 Hz, 9.6 Hz, H-16), 4.90 (1H, t, J=9.6 Hz,
H-15), 7.34 (1H, d, J=7.2Hz, H-3), 7.51 (1H,
dd, J=6.8, 9.0 Hz, H-2), 7.70 (1H, d, J=8.8Hz,
H-1), 8.25(1H, d, J=8.8 Hz, H-6), 9.24 (1H, d,
J=9.0Hz, H-7). “C-NMR (150 MHz, CDCL) d:
120.4 (C-1), 130.5(C-2), 128.9 (C-3), 135.0 (C-4),
126.2 (C-5), 132.0 (C-6), 125.1 (C-7), 132.2(C-8),
1283 (C-9), 134.8 (C-10), 1844 (C-11), 1758
(C-12), 118.4 (C-13), 170.6 (C-14), 81.7 (C-15),
34.7 (C-16), 18.9 (C-17), 19.9 (C-18). £ L5 kK
EHEE RS, wE e Sl A SHSE

& 3. PRAEERS W, ESIMS miz:
295[M+H]", TRve (em™): 3149, 2954, 1693,
1670, 1536, 1581, 'H-NMR (600 MHz, CDCl;) d:
131 (6H, s, H-18, 19), 1.66, 1.79 (2H each, m,
H-2, 3), 2.67 (3H, d, J=1.2 Hz, H-17), 3.18 (2H,
m, H-1), 7.22 (1H, H-15), 7.55 (1H, d, J=8.4 Hz,
H-7), 7.63 (1H, d, J=8.4 Hz, H-6). *C-NMR (150
MHz, CDCls) 6: 29.9 (C-1), 19.1 (C-2), 37.8 (C-3),
34.7 (C-4), 144.5(C-5), 133.5(C-6), 120.2 (C-7),
127.4 (C-8), 126.5 (C-9),150.1 (C-10), 183.6 (C-11),
175.8 (C-12), 121.1 (C-13), 161.7 (C-14), 141.3
(C-15), 119.9 (C-16), 8.8(C-17), 31.9(C-18, 19).
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WEY 4. BAEEARS W, ESI-MS miz:
279[M+H]", IRV (ecm™): 3423, 2917, 1647,
1619, 1510, 1173, 'H-NMR (600 MHz, CDCl3) 8:
1.41 (3H, d, H-17), 2.69 (3H, s, H-18), 3.65 (1H,
m, H-16), 4.43, 496 2H, m, H-15), 7.39 (1H,
d, J=8.4Hz, H-6), 7.56 (1H, dd, H-2), 7.73 (1H,
d, J=8.4Hz, H-3), 827 (1H, d, J=8.4 Hz, H-7),
9.28 (1H, d, J=8.4 Hz, H-1). “C-NMR (150 MHz,
CDCls) 8: 120.3 (C-1), 130.4 (C-2), 125.0 (C-3),
134.8 (C-4), 132.1(C-5), 131.9 (C-6), 128.9 (C-7),
128.2 (C-8), 126.0 (C-9), 135.0 (C-10), 184.3 (C-11),
175.7 (C-12), 118.4 (C-13), 170.6 (C-14), 81.6
(C-15), 34.7 (C-16), 18.9 (C-17), 19.9 (C-18). &
55 SRR I B U, wE izt o AT



¢ %% Chinese Traditional and Herbal Drugs

Fa0E FIHwW1E3A . 469

WEY 5. PR RS, ESI-MS m/z:
280[M+H]", IRvE (cm™): 2966, 1689, 1612,
1480, 1382, 1237, 1129. 'H-NMR (600 MHz,
CDCly) d: 1.37 3H, d, J=7.0 Hz, H-17), 2.07 3H,
d, J=1.8 Hz, H-18), 2.25 (2H, m, H-2), 3.36 (2H,
t, J=7.8 Hz, H-1), 3.62 (1H, m, H-15), 437 (1H,
dd, J=6, 9.5 Hz, Hb-16), 4.90 (1H, t, J=9.5, Ha-16),
6.10 (H-3, m, H-3), 7.42 (1H, d, J=7.8 Hz, H-6),
7.51 (1H, d, J=7.8 Hz, H-7). C-NMR (150 MHz,
CDCl3) d: 24.6 (C-1), 22.5 (C-2), 123.2 (C-3), 140.8
(C-4), 118.7 (C-5),129.7 (C-6), 127.2 (C-7), 131.0
(C-8), 126.1 (C-9), 143.4 (C-10), 184.7 (C-11), 176.0
(C-12), 111.2 (C-13), 170.6 (C-14), 34.6 (C-15),
81.4 (C-16), 19.7 (C-17), 18.5 (C-18). £ 5k
8 Hp ek U, e A A = R B

WEY 6: LIRS &, ESI-MS m/z:
297[M+H]", TRvee (em™): 3435, 3125, 2924,
1672, 1593, "H-NMR (600 MHz, CDCls)d: 1.29
(6H, s.H-18, 19), 1.35 (3H, s, H-17), 1.77,
1.80 2H, m, H-2, 3), 322 (2H, m, H-1), 3.60,
437 (2H, m, H-15), 4.90 (1H, m, H-16), 7.48 (1H,
d, J=7.8 Hz, H-6), 7.64 (1H, d, J=7.8 Hz, H-7).
BC-NMR (150 MHz, CDCls) 6: 29.7 (C-1), 18.9
(C-2), 37.8 (C-3), 34.8 (C-4), 143.7 (C-5), 132.6
(C-6), 122.5(C-7), 128.3 (C-8), 126.2(C-9), 152.3
(C-10), 184.2(C-11), 175.7(C-12), 118.3 (C-13),
170.8 (C-14), 81.4 (C-15), 34.6 (C-16), 19.0 (C-17),
31.9 (C-18, 19). &5 rifdkEHdmxml, whse
A AR S
3 HFie

ARSI SR AR ISR (6 B 15 HSCCC R /3
132 6 TR HUS ST S W RAR, Hod s Bk
I B0E 98.5% LA L, il A ) T AR 5
X PR FREE AR 25 2 — A 00 2 2 1 46 1 S i
R TTE, % DTN T HA 2 A AR = i) o

HHRES

1] "FEZ [S]. —#&. 2010.
2] Tian Y P, Wang Q, Yang W, ef al. Determination of

shionone in rat plasma by HPLC and its pharmacokinetic

(3]

[4]

(5]

(6]

(8]

(]

[10]

(11]

[12]

[13]

[14]

study [J]. Chin Herb Med, 2010, 2(2):132-135.

FESCH, sRHPE. T2 MRk OO BURTIE 28 AF HY S
RN [3]. RIS H R 4%, 2007, 3(6): 61.
Wk & B, AL, PRS2y B RO RS L
N [7]. "2y, 2009, 40(3): 476-479.

BN, TEEEAR, K gk PES AU BT ST
7). wERERRE, 2007, 35(6): 1795-1796.

KO, EMERE, S SR PSR O BT
FU [J]. LS, 2009, 10: 638-640.

AN, BPEPE, RS, A& FESER T, X ORRA
.32 P45O B 5 AR [3]. ThE2Y, 2009, 40(6): 938-
942.

BT, HAHF, AL IR APURIEEITST [T,
IR IIFIT, 2010, 33(3): 180-182.

KWESY, XI3Cik, XER, . FFZW 1 X E il

K562 éﬁiﬂﬂuﬁfwhﬁvﬁtﬁﬂﬁﬁﬁ% [J]. H&egy, 2010,

41(10): 1663-1666.

BAIOC, BREom, FACHR, 55, mOlR ki An b 25

AT N (7], BRSPS IR, 2010, 25(4):

241-246.

Wang X, Li F W, Zhang H X, et al. Preparative isolation

and purification of polymethoxylated flavones from

Tangerine peel using high-speed counter-current

chromatography [J]. J Chromatogr A, 2005, 1090(1/2):
188-192.

AEER, B J7, % MK, AR RIS RS
7 BR B 2 WA IR S SR B AT ST (7). P2,

2010, 41(1): 52-55.

PORME, ) AR, i Gl Bl AT AT 24
TFEFTT [7]. 524, 2009, 40(1):67-68.

o, MR, VP B, . R A Al
Py SR R 1- AR (7], TR 2y, 2009,

40(9): 1392-1395.

PN O = U I N (1B NP S UL RGN - N
SNV ZL ARSI P o3 B AL IR = A2 T B
[7]. "2, 2009, 40(10): 1569-1572.

JE o #k, MR, FRIEUT, S SOl R o B P

BNRETERSY [7]. ATk S5 TR, 2007, 24(1): 48-51.
B W], sl A SR HTE BB RN

WESE [9]. KR0S TTR, 1999, 12(6): 27-32.

D FA, aRIRES, ARosim, &%, PFZHURA S i
5 [J]. AR, 1976, 34(3): 197-209.

Lu X Z, Luo H W, Masatake N. Trijuganone A and B: two

new phenanthrenequinones from roots of Salvia trijuga
[J]. Planta Med, 1990, 56(1): 87-88.



