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Chemical constituents from Gentianopsis barbata

Xi-gu-ri-gan,  Wang-tu-gu-la, = Bao-gang,  Tu-nuo-mu-la,  Ha-li-ga,  Su-da-bi-li-ge,
La-xi-na-mu-ji-la”

(College of Traditional Mongolian Medicine, Inner Mongolia University for Nationalities, Tongliao 028000, China)

ABSTRACT: AIM To study the chemical constituents from Gentianopsis barbata ( Froel.) Ma. METHODS
The 95% EtOH extract from G. barbata was isolated and purified by silica gel column, gel column and preparative
liquid chromatography, then the structures of obtained compounds were identified by physicochemical properties and
spectral data. RESULTS Twelve compounds were isolated and identified as luteolin (1), 1, 7, 8-trihydroxy-3-
7-dihydroxy-3, 1-hydroxy-2, 3, 4, 5, 7-
pentamethoxyxanthone (4), l-hydroxy-2, 3, 5-trimethoxyxanthone (5), 1-hydroxy-3, 7, 8-trimethoxyxanthone
(6), Il-hydroxy- 2, 3, 4, 7-tetramethoxyxanthone (7)), luteolin-7-O-B-D-glucosine (8), 1-0- [ B-D-
xylpyranosyl- (1— 6) -B-D-glucopranosyl ] -7-hydroxyl-3, 8-dimethoxyxanthone (9), oleanolic acid (10),
sweroside (11), loganin (12). CONCLUSION Compounds 4, 5, 7, 11, 12 are first isolated from this plant.
KEY WORDS: Gentianopsis barbata (Froel.) Ma; chemical constituents; isolation and identification
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AVAIVCE TM-500 78 4% fif 3 4ig o 3% A (48 [
Bruker 2] ) 5 TQS V& AH {4 1% J5t 335 B¢ AL (& H
Waters A F] ) ; KQ-800 -E U8 7 i v ve s (B 1
MR R A BRAFD ) 3 WRX-4 b Bl i I 5 4%
( B S WA B A R A W] ) 5 LD-20 AT [ HE i
FBWAHATE (HARHAF) . Venusil MP C 2
AEFER (100 Ao, 21.2 x 250 mm, 10 pm); 7
EEGE AR (TSR T.) ) 5 Sephadex
LH-20 F R PHEENE (H i Pharmacia A A ) ; H
TERERE M GF254 W2 (SR T ) . R
K HNS M SERBINE, 2N RIER¥FE
227 e A RN RE R B8 S 0 O i 7 Gentianopsis
barbata (Froel.) Ma, HEEH MO igal (104K S FiE
WATBRA R T A0 ) 5 HAbiskGn 34 s il
2 EBE5NE

BUmEE 1.1 ke, ByEJE H 95% £ BE MR HEH 3
W, BK 3 h, BRI A SEE 0.5 ke, M
500 mlL 2 B F KB PR B, AR U AT ik
TAWRE, IE TSRS K, A, WER
HET, A AMEZ 120.2 ¢, ZH H E)Z
117.4 g, IETEEZE 113.3 g

BoAmikZ 3 ¢, SrERHE (500 g), DA
it- AW GE (3:2) RImShHHGEN, B aF. 1~
F. 100, VEREMZ TLC K, A IFAHRIAng, 51k
a3 (1g),

W E B2 3 g, SBERAE (500 g), DA
ft- A BE (30 2) HTBIAHGER, 1S aF. 1~
F.21, F.2.1~F.2.87, Wl TLC &0, & JF
MHRLA, a1 (2g). 2 (1.4g), 6
(1g).8(2g). 10 (3 g), FH F.7~F. 21 5If,
ZRAHNE HPLC,  LIAS [ B 53550 o 3t 3 4
BEEEVEIE, G 9 (0.2 ¢),

IE TEEZZ ARSI % HPLC, DI [ERF %%
S Ry 3 Sh AR B BE VR, 3G 4 (0.5 ¢). 5
(0.5¢).7(0.4¢g). 11 (0.4g), 12 (0.3 g),

3 #M%ETE

e 1. E‘fﬁ*ﬁj{, /»’%F?Eﬁ@?, ESI-MS m/z
287.0 [M+H]*, CH, 0,,'H-NMR (500 MHz,
CD,0D) &: 7.38 (brs, 1H), 7.37 (brs, 1H) N C
2 6 iR E S S, 6.90 (d, J=8.2 Hz, 1H)
h C RS ALARRR A AR S, 6.54 (s, 1H) 1L
B # 3 (i SR T(55, 6.43 (brs, 1H), 6.20 (brs,
1H) i A PR 7 (LA 9 {7 18] 48 7= A i AUfE 5.7 C-
NMR (125 MHz, MeOD) &. 182.5 (C-4), 164.9

(C-2), 164.7 (C-7), 161.8 (C-5), 157.9 (C-
9), 149.6 (C-4'), 145.6 (C-3'), 122.2 (C-1"),
118.9 (C-6'), 115.4 (C-5"), 112.7 (C- 2'),
103.9 (C-10), 102.4 (C-3), 98.7 (C-6), 93.6
(C-8) ., 3k [13] MIEMARBER R,

&Y 2. BEEEIRES S, BT HEE,; ESI-MS
m/z 276.0 [M+H]*, C,H,0,.,'H-NMR ( 500
MHz, DMSO-d,) &: 11.91 (s, 1H) #19.51 (s,
2H) R 1, 7, 8 ik & 155, 7.30 (d, J=
8.9Hz, 1H) #16.91 (d, J=8.9 Hz, 1H) H 5, 6
A E G, 6.62 (d, J=2.0 Hz, 1H) F16.40
(d, J=2.1Hz, 1H) K2, 4 (iAE(ES, 3.89
(s, 3H) K 3 fii H4HAFS (OCH;)." C-NMR
(125 MHz, DMSO-d,) &: 184.8 (C=0), 167.5
(C-3), 162.4 (C-1), 158.2 (C-4a), 148.5 (C-
4b), 147.6 (C-8), 141.0 (C-7), 124.6 (C-6),
107.9 (C-8a), 106.5 (C-5), 102.2 (C-8b),
97.7 (C-2), 93.3 (C-4), 56.7 (C-3), 5k
[14] RER 1, 7, 8-=FFE-3-H Al —k,

a3, WRE ARG, W THE,; ESI-
MS m/z 289.0 [M-H]~, C,H,, 0,.,"H-NMR (500
MHz, DMSO-d,) &: 13.30 (s, 1H), 9.62 (s, 1H)
J1, 7GR EGE S, 7.39 (d, J=9.1 Hz, 1H),
7.23 (d, J=9.1 Hz, 1H) K2, 4 (i4BHEE S,
6.34 (d, J=2.3 Hz, 1H) F16.54 (d, J=2.3 Hz,
1H) K2, 4 fiEFAfES, 3.87 (s, 3H), 3.81
(s, 3H) A3, 8 i 4 BA(ES (OCH;) . "C-NMR
(125 MHz, DMSO-d,) 6: 181.0 (C=0), 166.5
(C-3), 163.3 (C-1), 157.2 (C-4a), 149.8 (C-
8), 147.5 (C-4b), 145.7 (C-7), 124.9 (C-6),
115.4 (C-8a), 113.7 (C-5), 103.7 (C-8b),
97.2 (C-2), 92.3 (C-4), 61.5 (C-3), 56.5 (C-
8)., Sk [13] HEM 1, 7- 5853, 8- A
F il —2L

G 4. BEITTEMHAR, B THEE; ESI-
MS m/z 363.1 [ M-H]", CH, 04, "H-NMR (500
MHz, DMSO-d,) 6; 12.59 (s, 1H) A 1 fiifik A
5%, 7.15 (d, J=2.5 Hz, 1H), 7.07 (d, J=2.5
Hz, 1H) & 6, 8 il &[5, 4.06 (s, 3H),
3.99 (s, 3H), 3.91 (s, 3H), 3.88 (s, 3H), 3.82
(s, 3H) R 5 MHEKE(ES (OCH,),"” C-NMR
(125 MHz, DMSO-d,) 8: 180.1 (C-9), 156.4 (C-
7), 154.2 (C-3), 151.9 (C-1), 141.9 (C-5),
135.3 (C-4b), 134.3 (C-4a), 132.8 (C4),
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130.5 (C- 2), 120.9 (C-8a), 113.3 (C-8b),
107.8 (C-6), 95.6 (C-8), 61.9 (C-1'), 61.1
(C-2"),61.1(C-3"),57.2 (C-4"),56.2 (C-5"),
53CHRIERY 1-5%8-2, 3, 4, 5, 7-1 FF E LAl
_‘ij[“ﬂo

thEW s, EEkmR, BTHE; ESI-MS m/z
303.1 [M-H]", C,H,O,,'"H-NMR (500 MHz,
DMSO-d,) 6: 12.71 (s, 1H) K 1 (kiR EME S,
7.70 (d, J=8.0Hz, 1H), 7.42 (t, J=8.0 Hz,
1H), 7.54 (d, J=7.9 Hz, 1H) AF*HK FE6, 7, 8
A 55, 3.98 (d, J=8.6 Hz, 6H,), 3.74 (s,
3H) K3 MHEEES (0CH,),” C-NMR (125
MHz, DMSO-d,) &: 180.6 (C-9), 160.2 (C-3),

153.1 (C-1), 152.7 (C-4a), 148.1 (C-5),
145.6 (C-4b), 131.3 (C-2), 124.2 (C-7),
120.3 (C-8a), 116.7 (C-8), 115.6 (C-6),

103.4 (C-8b), 91.7 (C-4), 60.1 (C-1'), 56.7
(C-2"),56.3 (C-3"), 53k [16] AW 1-5
-2, 3, 5- = HAEFEONE—2,

a6, EEATEMBAR, 5 T Wi,
ESI-MS m/z 303.0 [ M-H ], C,H,0,. H-NMR
(500 MHz, DMSO-d,) 6: 13.29 (s, 1H) K1 fii%
KEM5S, 7.22 (d, J=9.1 Hz, 1H) F17.39 (d,
J=9.1Hz, 1H) K5, 6 MiAFFEESS S, 6.32 (d, J
=2.3 Hz, 1H) F16.52 (d, J=2.3 Hz, 1H) N2,
4 fHFRESE S, 3.81 (s, 3 H) H13.87 (brs, 6H)
H3,7, 8 i HAR(ES (OCH,), H53CHk [17]
WIER 1-88358-3, 7, 8-=H & Ll —% .,

REY 7. BEEIRE S, 2 THEE; ESI-
MS m/z 333.0 [M-H] ", C,H,0,.,"H-NMR (500
MHz, DMSO-d,) §: 12.62 (s, 1H) R 1 fujGik=
5%, 7.71 (d, J=9.9 Hz, 1H) N5 =Jelk £
(AB,) #ZEM&EMES, 7.52 (dd, J=9.9, 3.1 Hgz,
1H) M6 i =jElk& (AB,) 4iHWEAES, 7.51
(d, J=3.1Hz, 1H) N8 Hi=JjekHR (AB,) 45t
Z055, 4.06 (s, 3H) . 3.89 (brs, 6H) #13.83
(s, 3H) J 4 MHAK(ES (OCH,),"” C-NMR
(125 MHz, DMSO-d,) &: 181.3 (C-9), 156.4
(C-7), 154.4 (C-3), 150.8 (C-1), 150.2 (C-
4a), 145.9 (C-4b), 135.2 (C-2), 132.6 (C-4),
125.9 (C-6), 120.3 (C-8a), 120.2 (C-6), 105.5
(C-8), 104.7 (C-8b), 62.2 (C-1"), 61.9 (C-
2'), 61.1 (C-3"), 56.3 (C-4"), 53CHk [18]
BN 1-323-2, 3, 4, 7-PUH SR L ml B —2
1852

&Y 8, wEPRIR, DEE T HEE; ESI-
MS m/z449.1 [M+H]*, CH,0,.,"H-NMR (500
MHz, DMSO-d,) 8: 13.00 (s, 1H) RiGik 15
5, 7.46 (dd, J=8.4, 2.3 Hz, 1H) N C ¥ 6'fiiH
{5%5,7.42 (d, J=2.3 Hz, 1H) N C H2'{i&EfE
5, 6.91 (d, J=8.4 Hz, 1H) K C 3}F 5" 445
5,6.79 (d, J=2.1Hz, 1H) #16.45 (d, J=2.1
Hz, IH) H A 38, 5 fiRIFIA(F S, 6.76 (s,
1H) & B ¥ 3 il & M55, 5.09 (d, J=7.5
Hz, 1H) fidir i+ L EfGES, 3.72~3.16
(m, 10H) NEEEREH ERYEME S, "C-NMR (125
MHz, DMSO-d,) 6: 182.4 (C-4), 164.9 (C-2),
163.4 (C-7), 161.6 (C-5), 157.4 (C-9), 150.4
(C-4"), 146.3 (C-3"), 121.9 (C-1'), 119.6 (C-
6'), 116.5 (C-5'), 114.0 (C-2'), 105.8 (C-
10), 103.6 (C-3), 100.4 (C-1"), 100.0 (C-6),
95.2 (C-8), 77.6 (C-5"), 76.9 (C-3"), 73.6
(C-2")y, 70.0 (C-4"), 61.1 (C-6"), 5 3k
[19] B AARREE-7-0-B-D-H A HH—2 .

a9, HEaTEmmAR, BTHE,; ESI-
MS m/z 581.3 [M-H] ", C, H,,0,."H-NMR (500
MHz, DMSO-d,) 6: 7.16 (d, J=9.0 Hz, 1H) 0
7.30 (d, J=9.1 Hz, 1H) &5, 6 (i AE S,
6.77 (d, J=2.3 Hz, 1H) F16.73 (d, J=2.3 Hz,
1H) M4, 2 fVEFEGS, 4.92 (d, J=7.7 Hz,
1H) F14.18 (d, J=7.6 Hz, 1H) NP 0B 5L
Bk FESES, 3.88 (s, 3H) #13.80 (s, 3H) N
8, 3N HARSES (OCH,) ,"C-NMR (125 MHz,
DMSO0-d,) 6: 175.1 (C=0), 164.6 (C-3), 159.5
(C-1), 158.2 (C-4a), 148.9 (C-8), 147.3 (C-
4b), 145.6 (C-7), 123.5 (C-6), 117.8 (C-7a),
113.1 (C-5), 107.9 (C-8b), 104.6 (C-1"),
103.1 (C-1"), 100.6 (C-2), 95.3 (C-4), 80.8
(C-5"), 77.0 (C-3"), 76.8 (C- 3'), 73.8 (C-
2"), 73.8 (C-2"), 69.9 (C-4"), 69.6 (C-4"),
66.1 (C-6'), 64.6 (C-5"), 61.3 (C-3), 56.5
(C-8), H3CHk [20] 4RIEAY 1-0- [ B-D-MLIgA K
(1 —6) -B-D-NMELMmFZGH ] -7-F3E-3, 8- HI &KL
Al —2L

EY 10, AR, Sin THE; ESI-MS
m/z 455. 1[M-H] ™, C, H,0,."H-NMR (500 MHz,
DMSO-d,) &: 12.03 (s, 1H), 5.16 (s, 1H), 4.30
(d, J=5.2 Hz, 1H), 2.99 (dd, J=10.2, 5.3 Hz,
1H), 2.81~2.69 (m, 1H) AiEABK AT,
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1.96~0.62 (m, 21H) K 7 NI F155."C-
NMR (125 MHz, DMSO-d,) &: 144.3 (C-13),
121.9 (C-12), 77.3 (C-3), 55.3 (C-5), 47.5
(C-9), 40.6 (C-14), 38.9 (C-8), 38.5 (C-4),
37.1 (C-1), 33.8 (C-10), 32.6 (C-7),27.4 (C-
2), 26.1 (C-15), 23.4 (C-11), 23.1 (C-16),
18.5 (C-6), S3CHR [21] H#EAYFFHRIR—E.

AW 1. IRE AR, T HE; ESI-MS
m/z359. 1[M+H]", C,H,0,,"H-NMR (500 MHz,
DMSO-d,) 8: 7.49 (s, 1H) AR 3 AT,
4.50 (d, J=7.9 Hz, 1H) NiEWumAer i 1107
A5 5.7 C-NMR (125 MHz, DMSO-d,) &:
164.7 (C-11), 151.5 (C-3), 132.4 (C-8), 120.4
(C-10), 104.9 (C-4), 98.1 (C-1'), 95.6 (C-
1), 77.4 (C-5"), 76.4 (C-3"), 73.1 (C-2"),
70.1 (C-4"), 67.7 (C-7), 61.1 (C-6'), 41.5
(C-9), 26.8 (C-5), 24.3 (C-6), 53k [22]
I PR S —EL

& 12, IRE OB K, BT HE; ESI-MS
m/z413. 1[M+Na]*, C,,H,0,,.,'"H-NMR (500 MHz,
DMSO-d,) 8: 7.36 (s, 1 H, H-3) N 3 {ii {4
MEfES, 5.12 (d, J=5.0 Hz, 1H) M 1 {7i%E%R
WmEMAREYS, 447 (m, 1H) R 7 A,
3.88 (m, 1H) NEWI6'EM55, 3.62 (s, 3H) K
12 i3 (CHy) ERE(ES, 3.16 (m, 1H) K
50 EfES, 2.06 (m, 1H) K9 fEfES, 1.84
(m, 1H) A 8MEMES, 1.76 (m, 2H) HJ 6 fis
55, 0.98 (d, J=6.8 Hz, 3H) 2k 10 {ii i 3L
(CH,) FMEMES."C-NMR (125 MHz, DMSO-
dg) 8: 167.0 (C-11), 150.6 (C-3), 112.1 (C-
4),98.6 (C-1'),96.1 (C-1),77.2 (C-3"), 76.7
(C-5"),73.1 (C-2'),72.1 (C-7), 70.1 (C-4"),
61.1 (C-6'), 51.0 (C-12), 44.7 (C-8), 41.7
(C-6), 40.5 (C-9), 30.8 (C-5), 13.5 (C-10),
530k [23] B SRR 2
4 it
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& &0 HPLC 590 B i & L & 7 Fh k53 T ZE

ok, BAEK, B E,

R,

F

(RBFEHRE, PAMFREMHRAREALLE, 4 HARTHFETARREXERALRE, W)

A& ES 611137)

WE: B @ emr HPLC 1880E1E, FFIELR IR . 22T | MR . Wbt . B, Wl L=

W, ik

2R 5% P EE K 53 472K ] Tnsertsil ODS-3 (4354 (4.6 mmx250 mm, 5 wm); FishHH L IE-0. 1%

2y BREEVENL; MBS 1 mL/ming HEE 30 °C 5 RIS 340 nm, SR 25 (3546 SO RS U PP RS2 2012A it

HEARRIE, T HRSURIE, i SPSS 25. 0 B HEI TR IS, AR

13 fitAE A HPLC fR 20 35 AT 17 S 3A7 i

HUBLE KK T 0.9, 7 FRAMER FT6H NEIERRELEE (r20.9995) , SFHIMIFERIUCHE H 96.4% ~ 100. 1% , RSD
0.79%~2.9% , L6 POITIKTIIEER, WL A WHR G TS

KR, RO, BEENE; kR4 ; HPLC
FESES . R284. 1 XEAARER . A
doi : 10. 3969/j.issn.1001-1528. 2022. 06. 023
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Establishment of HPLC fingerprints and determination of seven constituents

for Eseye
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LI Min~
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