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Study on Chemical Constituents of Mongolian Medicinal Material Gentiana Veitchiorum

Baogang', Tunuomula', Chaogebadalafu', Sudabilige', HE Chenlin', Aodungerile'?, Qirigeer'”, Laxinamujila'**
(1.College of Mongolian Medicine, Inner Mongolia Minzu University, NMPA Key Laboratory for Quality Control of Traditional
Chinese Medicine, Mongolian Medicine, Tongliao 028000, China; 2.Key Laboratory of Mongolian Medicine Research and
Development Engineering, Ministry Education, Tongliao 028000, China)

ABSTRACT: OBJECTIVE  To research the chemical components of Mongolian medicinal material Gentiana veitchiorum.
METHODS  Separation and purification were conducted using silica gel column chromatography, Sephadex LH-20 gel column
chromatography, and preparative HPLC, and the compound structure was identified through spectral data and physicochemical
constants. RESULTS  Ten compounds were obtained from the separation of Gentiana veitchiorum. The compounds were
respectively authenticated as 2,3-dihydroxybenzyl alcohol B-glucopyranoside(1), gentiopicroside(2), 2'-(O, m-Dihydroxybenzoyl)
sweroside(3), isoorientin(4), isoorientin-3'-methyl ether(5), isovitexin(6), isoorientin-4’-O-glucopyranoside(7), isosoapin(8), ursolic
acid(9), p-Sitosterol(10). CONCLUSION  The compound 1 is authenticated as the new benzyl alcohol glycoside. The compound
10 is firstly separated from this medicinal plant.

KEYWORDS: Mongolian medicinal materials; Gentiana veitchiorum; Hari-Zhulegen-Qimuge; chemical constituents

S B IR A R IBFL Gentianaceae 247 M WESY, AR #F HAE W B IR A9 25 6 R S 4R
R R K W W K % 8 I Gentiana veitchiorum B, [RIBS IR B K 8 R I AL A 2530040
Hemsl.iy T 146, 534 “WG H -BR IR R FR S ARLE R A (A3 . Sephadex
7, XA M HSIRE” M BRI W, PERE LH-20 BERCH: (3 DL 45 B HPLC %5 435 T Bt
o, BAWENR, R, 1B, %U"ﬁ”[ﬁy}ﬂ, Fin EAiE BRI Ny, IR U A
KA. ZMEY oA TV . Fi . = mpadLis . P AL H B L G WA, A IR A

VO B H o A ™ Rt S %
A BT SCHART 2 BCY, A 1 (USRS ME
BEAHEIIS . WSS IR E Ny, B AVAIVCE -500 4% #f 3L 9% I 3% % (5 ]

PrEfl . PUREE . DU LOAIFAE S BE R . BN Bruker 4 W ); LC-20AT %Y il £ W AH 4 3% 1Y
HhEF T BB RIRAE L2 T 5>, W Ce(21.2 mmx250 mm, 10 pm, H A 5 H ) /E
PERF S LU AR £ o g £ R ARAEfLs  Fr); AB SCIEX X500r i 43 #f Bt i C (50 mmx
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2.1 mm, 1.6 um, 7 I B £ A B A A7 );
200~300 HA: R Ak i (77 I TR VR AR e T 4R 50 A R
/N H));  Sephadex LH-20 i ¥ W %t & (G
Pharmacia 2\ ] ); GF254 & i i i i (100 mmx
200 mm, TS AERERA FRA R, SEI0 AT H A H
Pt hy i o, H A B B3 = i iR 1 2R g3
Mrali,

S Fr ) 5 B W B Gentiana veitchiorum
Hemsl /B [ A5 15 H G B2 2565 (77 b
VU)o £8 NS T RO R 53 W 4 R B4
% E b W IHE} Gentianaceae W HJE Gentiana t YY)
W EB R TEAE, AR 35 20201009) £77
TS RG-S 2577 B
2 REESE

B & T AL 310 g, JH 95% ZEERIR
PEMC3 R, BRIR 3 h, A IFPEBORIT I 4615 2
R 1689 go MERBEI30 g iH, MEET
/K 150 mL #ATH i, FHRUOH A mEE . — &
Bt IE T EEREIC, D8RR T oy A B A T
i 27 g). WP EHAL 2.7 g). BT BEAAL
(245 9).

BEOE T BEAEY) , B 5 A SR e ik LH-
20 HEEGEIEAT R, DIFFEES- AWk 42 1) Ik
SR B AT SRR uE OB, RS B 194 W g
(LZ1~LZ19), # LZ10 #4), £ LC-20AT il &
FAETEACHEA TR A 53 55, WOAHM A 250 TishAl
I (A)-7K (B), BB PR (0.1~10 min, 15%—
25%A; 10~20min, 25%—45%A; 20~30min, 45%
—55%A; 30~45 min, 55%—65%A; 45~65 min,
65%—75%A; 65~85 min, 75%—85%A), ik
K 274 nm, i 35 °C; 827 M. SRS
P1(19mg, t,=15.88min), 2(30mg, #,=38.55min),
¥ LZ15 34y, FZ LC-20AT il 45 AR (535 1k
TPl e e, Ui shAH SR VR AR A L, A5 3
13495 . 134G 3(25 mg, £=40.50 min),
4(9.6 mg, #;=42.86 min), 5(25 mg, #;=47.85 min),
6(24 mg, #£=35.51min), 7(18.2 mg, #,=33.40 min),
8(26.5 mg, #,=34.64 min).

P A Y, 5 A SR e LH-
20 HEEGEIEAT A, DAFFEES AW RE 2 1 1) ik
| i e 2 Y 1 S - S| I g A s
(LE1~LES8). ¥t LE 5 #45, P& RBEEERAE @
WESEAT RS, DA EE- A (8 ¢ 13) MUk

<28 - Chin J Mod Appl Pharm, 2024 January, Vol.41, No.1

PEATEFREVENG, 13 8LA 926 mg).

W AT EE A Y, DL A -2 R OB
(10 1 00 = 10) PR AT 46 BEVEE , HL75 2]
LSI1~LS13 455, ¥4 5) LS6 L RpEEEE LH-
20 Bk AT ARk AT AR, DA BE - E P
(1 3) M UE e AT S B Ve, SRS 10
(14 mg).
3 HHEE

&1 By (P, ESI-MS m/z:
301.092[M+H]", %54 'H-NMR, "“C-NMR #fi %€ 5
T K CH Oy, MR KWL : 266 nm,
'H-NMR 3 (500 MHz, DMSO-d,) "/, 3L /RH
184 it 715 % . 71K 3 X 69.14(1H, brs),
8.36(1H, brs), #EW KWy B EES; KX
86.70(1H, dd, J=7.5, 1.0 Hz). 06.60(1H, t, J=
7.5 Hz). 06.84(1H, brd, J=7.5Hz) N 1 A0 H.AH
HHEES, HENMHN 1,2, 3-BURERR F R
T, XHEMEFEN <7, SiGWmREEY, A
KW FERAIR T 1E 04.56, 4.95 4 T flik,
T F B Sy 4, D R B (S S 04.56(1H,
d, J=12.5Hz) 5 64.79 (1H, d, J=12.5Hz) & 1 4
PHEFR G S, e A% A0 H 2 -y 24>
AfFS, HW W AR B fEETFHEER; 7
52.8~43 WA 6 M55, BIhiEsEmk Era s
5, HEWSSH TR AETE 1 AR

BC-NMR i#% (126 MHz, DMSO-d,) "', 34
1B3AMR(E S0, Hrph 6 M5 &FwfES, 740080
Wf5 5 . 454 DEPTI35 SC8enl M, 1748 2 M
W, 8 MR . 3Gk, 0143.2, 145.3 AR
FHAR Y 2 4> i k15 5 5 BRI X 6102.7, 74.0,
77.2, 70.5, 77.4, 61.5 K 1 4 p-A A5 A B A5
S BAN, A AT 04.25 (1H, d, J=8.0 Hz)
) 5 iy i SRR S B, E— 2D IR TR o A
RN gAY IEAbh, 665.7 4 A 4 4 Y I
55

7E'H-"H-COSY i, R 2 MAREMA RS
HI15/H16/H17. H1/H2/H3/H4/H5/H6., 454 HMBC
&, H-15 5 6143.2(C-13), 145.3(C-14) K 119.6
(C-17) FEAEAA A, H-16 55 125.6(C-12) M 145.3
(C-14) fEAEMEE, H-17 5 65.7(C-11), 143.2(C-
13) J 114.9 (C-15) fEAEAR CHE, H-11 5 125.6(C-
12), 143.2(C-13) & 119.6(C-17) fE7EHH Kk, 4R
UL EAF R, AT LURE T T B IR 25 A i B A,

P IR 22 2024 4F 1 H 45 41 355 114
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Fig. 1 Structural diagram of segment A

HMBC i 1. H-1 5 674.0(C-2), 77.2(C-3),
77.4(C-5) J 65.7(C-11) FF{EAAE, H-2 5 102.7(C-
) M 772(C-3)fF 7 #H &, H-35 102.7(C-1).
74.0(C-2) J 70.5(C-4) f£7EAH G, H-4 5 77.2(C-
3) J& 77.4(C-5) FETEAAG, H-5 5 77.2(C-3) fAEAH
%, H-6a 5 77.4 (C-5) fF7EAHSC, H-6b 5 70.5(C-
HAETEM R ; BN, H-115 102.7(C-1) 7£ 16 M
Ko RIEUEEER, WIESHW BB, Hi
Bt A, B BEAHIE . ULIE 2,

@Jg@)

D =

>

HO™ XD 0 — COSY

OH — HMBC

B2 COSY # HMBC 48 %
Fig.2 Correlation diagram of COSY and HMBC

SR UL, a1 5 e R B
HRAEY, R 2,3- T FIEIKHEE B-nlt e ]
. HAAEA)E WA 1, S5t WA 3,

&Y 2. WREEICER AR (FEE); 'H-
NMR(500 MHz, DMSO-d,) 67.41(s, 1H, H-3),
5.71(ddd, J=17.2, 10.6, 6.8 Hz, 1H, H-8), 5.64

(s, 1H, H-6), 5.59d, J=3.1 Hz, 1H, H-1),
521(d, J=7.3 Hz, 1H, H-10b), 5.19d, J=
19
OH
14
15
16
17

3 Hem1BEl
Fig.3 Structure of compound 1
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F1 A4 18 'H A C-NMR # # (500, 126 MHz,
DMSO0-d6, Jin Hz)

Tab.1 'Hand C NMR data for compound 1(500, 126 MHz,
DMSO-d,, J in Hz)

SR T
WA HIXEHEHSQC)
3y (Jin Hz) Se

SR L
HH 1% (HMBC)

'H-'H-
COSY

, 5, 11

—_

425(1H, d, J=8.0) 1027 H2 C2,3
H-1, 3 C-1, 3
2

2 3.03(1H, dd, J=9.0, 8.0) 74.0
3 3.15(1H, t, J=9.0) 77.2 H-2, 4 C-1, 4
4 3.09 (1H, m) 705 H3,5 C3,5
5 3.10 (1H, m) 774 H-4, 6a C-3
3.47(1H, dd, J=11.5,
6a H-5, 6b C-5
5.5) 61.5
6b 3.70 (1H, brd, J=11.5) H-6a C-4
7, 8,
4.56, 4.95(4H, brs) — _ _
9, 10
C-1, 12, 13,
11a 4.56 (1H, d, J=12.5) H-11b
65.7 17
3 C-1, 12, 13,
11b 4.79 (1H, d, J=12.5) H-11a 7
12 — 125.6 — —
13 - 143.2 - -
14 - 145.3 - -
15 6.70 (1H, dd, J=7.5, 1.0) 114.9 H-16 C-13, 14, 17

16 6.60 (1H, t, J=7.5)  119.1 H-15, 17 C-12, 14
17 684(IH, brd, J=7.5) 119.6  H-16
18, 19 836, 9.14 (2H, brs) _ _

C-11, 13, 15

0.7Hz, 1H, H-10a), 4.99(d, J=3.3Hz, 2H, H-7),
448(d, J=79 Hz, 1H, H-1'), 3.30(s, 1H, H-9).
BC-NMR(126 MHz, DMSO-d,) ¢96.94(C-1),
149.33(C-3), 103.80(C-4), 125.46(C-5), 116.65(C-
6), 69.68(C-7), 134.51(C-8), 44.84(C-9), 118.45
(C-10), 163.27 (C-11), 99.25(C-1), 73.31(C-2'),
77.84(C-3"), 70.45 (C-4"), 77.13(C-5"), 61.60 (C-
6o DA LB -5 SR FESEAR—2 ) s e A
Wy 2 MR

G 3. EEITLEIEHAR (FEE); 'H-NMR
(500 MHz, MeOD) 85.49(s, 1H, H-1), 7.26(s,
1H, H-3), 331(s, 1H, H-5), 1.64(d, J=14.2
Hz, 1H, H-6a), 1.52(ddd, J=25.9, 12.9, 3.3 Hz,
1H, H-6b), 4.28(d, J=9.6 Hz, 1H, H-7a),
4.00(d, J=11.7 Hz, 1H, H-7b), 5.47~537(m,
2H, H-8, H-5), 2.63 (d, J=6.9 Hz, 1H, H-9),
529(s, 1H, H-10a), 5.25(d, J=6.3 Hz, 1H, H-
10b), 5.05(d, J=8.2 Hz, 1H, H-1), 5.02(s,
1H, H-2"), 3.51~3.41(m, 3H, H-3', H4', H-6'a),
3.95(d, J=11.1Hz, 1H, H-6'b), 7.01(d, J=7.8 Hz,
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1H, H-4"), 6.73(t, J=8.0 Hz, 1H, H-5"),
7.31(d, J=8.0Hz, 1H, H-6"), "C-NMR(126 MHz,
MeOD) §97.50(C-1), 153.49(C-3), 105.84(C-4),
28.86(C-5), 25.80 (C-6), 69.48(C-7), 132.87(C-8),
43.39(C-9), 121.23(C-10), 167.28(C-11), 96.88
(C-1'), 78.86(C-2"), 75.23(C-3"), 71.89(C-4"), 75.63
(C-5"), 62.70 (C-6"), 113.69(C-1"), 151.37(C-2"),
147.24(C-3"), 122.45(C-4"), 120.66(C-5"), 121.23
(C-6"), 171.41(C-7")o VA I %idE 5 SOk X IE AR
— 5, MK ENEY 38 2'-(0, m-Dihydroxy-
benzoyl)sweroside .

EY 4. BETEEHAR (HE); 'H-NMR
(500 MHz, DMSO-d,) ¢ 13.58(s, 1H, 5-OH),
7.43(dd, J=8.3, 2.1 Hz, 1H, H-6"), 7.40(d, J=
2.0Hz, 1H, H-2), 6.89(d, J=8.3Hz, 1H, H-5),
6.68(s, 1H, H-3), 6.48(s, 1H, H-8), 4.59(d,
J=9.8 Hz, 1H, H-1"). "“C-NMR(126 MHz,
DMSO-d,) 6163.62(C-2), 102.77(C-3), 181.85(C-
4), 160.71(C-5), 108.89(C-6), 163.40(C-7), 93.50
(C-8), 156.20 (C-9), 103.35(C-10), 121.38 (C-1"),
113.28(C-2"), 145.77(C-3"), 149.76(C-4"), 116.05
(C-5"), 118.98 (C-6"), 73.04(C-1"), 70.18, (C-2"),
78.96(C-3"), 70.63(C-4"), 81.60(C-5"), 61.50(C-6").
DL 8 5 SCEOs B — B, B E A
4 WRETHR,

EY s mEeLERHAR (HEE); 'H-NMR
(500 MHz, DMSO-d,) 613.56(s, 1H, 5-OH),
7.92(d, J=8.8 Hz, 1H, H-6'), 7.58~7.52(m, 1H,
H-2'), 6.97~6.85(m, 2H, H-5', H-8), 6.52(d,
J=10.5Hz, 1H, H-3), 4.90(s, 1H, H-1"), "C-NMR
(126 MHz, DMSO-d,) §163.48(C-2), 103.15(C-3),
181.97(C-4), 160.71(C-5), 108.96 (C-6), 163.81(C-
7), 93.73(C-8), 156.31(C-9), 103.27(C-10), 121.43
(C-1), 110.15(C-2'), 148.09(C-3"), 150.86(C-4"),
115.83(C-5"), 120.34(C-6"), 73.13 (C-1"), 70.66
(C-2"), 79.01(C-3"), 70.23(C-4"), 81.60(C-5"),
61.52(C-6"), 55.98(OCH,). Lk I ¥4k 5 SCilik % Ig
FEAR—FY, HEE G S h R R R 3-H
HERE

kG 6. WEITEEHmA (HEE); 'H-NMR
(500 MHz, DMSO-d,) 6 13.51(s, 1H,5-OH), 8.05
(d, J=8.9 Hz, 2H, H-2', 6), 7.19(d, J=8.9 Hz,
2H, H-3', 5, 691(s, 1H, H-3), 6.55(s, 1H,
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H-8), 4.58(d, 1H, H-1"), "“C-NMR(126 MHz,
DMSO-d,) 6 182.04(C-4), 163.60(C-2), 162.87 (C-
7), 160.70(C-9), 160.30(C-4"), 156.31(C-5), 128.22
(C-2', 6", 121.13(C-1"), 116.62(C-3', 5"), 109.03
(C-6), 103.82(C-10), 103.49 (C-3), 93.78 (C-8),
81.65(C-5"), 78.97(C-1"), 73.08(C-2"), 70.65 (C-
3"), 70.20(C-4"), 69.63(C-5"), 61.51(C-6"). VA I
Bl 5 SO AR — 2 Bt A 6 o8
SRR

& 7. Bk AR HE) 'HNMR
(500 MHz, DMSO-d,) 67.31(d, J=8.6 Hz, 1H, H-
6), 7.29(s, 1H, H-5"), 7.22(d, J=8.5 Hz, IH,
H-2'), 6.47(s, 1H, H-3), 6.36(s, 1H, H-8),
4.89(s, 2H, H-1"), 4.84(s, 1H, H-1"), 4.16(t,
J=1.7 Hz, 1H, H-2"), 3.90d, J=11.4 Hz,
1H, H-6"), 3.88(dd, J=20.1, 11.3 Hz, 2H, H-
6"), 3.53(d, J=9.0 Hz, 1H, H-3"), 3.50(d, J=
1.9 Hz, 1H, H-3"), 3.48(s, 1H, H-4"), 3.46(s,
1H, H-4"), 3.45(d, J=1.8 Hz, IH, H-5"),
3.42(s, 1H, H-5"). “C-NMR(126 MHz, DMSO-d,)
0165.34(C-2), 105.10(C-3), 183.99(C-4), 162.14
(C-5), 109.33(C-6), 165.22(C-7), 95.48(C-8),
158.72(C-9), 105.35(C-10), 127.00(C-1), 114.92
(C-2'), 148.62(C-3), 150.12(C-4"), 117.92(C-5"),
119.96(C-6"),  75.39(C-1"), 72.67(C-2"), 82.73
(C-3"),71.91(C-4"),80.24(C-5"),63.01(C-6"),103.19
(C-1"), 74.86(C-2"), 78.51(C-3"), 71.39(C- 4"),
77.61 (C-5"), 62.54(C-6"). Lk % 5 SCHik Xt #g
A, BUSEAAY T N RERLR-4-0-N
MR A AR Y

&Y 8. B @K K () 'HNMR
(500 MHz, MeOD) ¢ 7.89(d, J=8.2 Hz, 2H, H-
2', 6, 7.23(d, J=8.4 Hz, 2H, H-3', 5'), 6.60
(s, 1H, H-3), 6.46(s, 1H, H-8), 5.06(d, J=5.4
Hz, 1H, H-1"), 4.23~4.18(m, H-1")., “C-NMR
(126 MHz, MeOD) 6183.53(C-1), 165.17(C-2),
104.99(C-3), 184.06(C-4), 162.20(C-5), 109.40
(C-6), 165.47(C-7), 95.47(C-8), 158.77(C-9),
105.37(C-10), 126.06(C-1"), 129.31(C-2’', C-6'),
118.16(C-3', C-5"), 162.17(C-4"), 75.39(C-1"),
71.92 (C-2"), 80.25(C-3"), 71.43(C-4"), 82.74(C-
5"y, 63.02 (C-6"), 101.80(C-1"), 74.93(C-2"),
78.05(C-3"), 72.69(C-4"), 78.43(C-5"), 62.63(C-
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6" LR 5 SRR IR AR — S, M ek
51 8 AR,

&% 9: B kAR (HE); 'HNMR
(500 MHz, DMSO-d)) 60.67(s, 3H, H-24),
0.75(s, 3H, H-25), 0.81(d, J=6.4Hz, 3H, H-29),
0.87(d, J=3.3 Hz, 3H, H-30), 091(s, 3H,
H-26), 1.04(s, 3H, H-27), 3.00(dt, J=9.6,
48 Hz, 1H, H-3), 5.14(dt, J=14.7, 2.9 Hz, 1H,
H-12). "“C-NMR(126 MHz, DMSO-d,) §36.51
(C-1), 26.97(C-2), 76.81(C-3), 3821(C-4),
54.76(C-5), 17.98(C-6), 32.69(C-7), 39.09(C-8),
46.99(C-9), 38.48(C-10), 23.25(C-11), 124.56
(C-12), 138.18 (C-13), 41.63(C-14), 28.24
(C-15), 23.79(C-16), 46.81(C-17), 52.36 (C-18),
38.36(C-19), 38.41(C-20), 30.16(C-21), 36.30
(C-22), 27.52(C-23), 15.21(C-24), 16.06 (C-25),
17.00(C-26), 22.83(C-27), 178.26(C-28), 16.90
(C-29), 21.06(C-30). VA %05 SOk xR LA —
H WA 9 AR

& 10: [ @ f K & i) 'HNMR
(500 MHz, CDCL) 65.40~534(m, 1H, H-6),
3.57~3.49(m, 1H, H-3), 1.01(s, 3H, H-18),
0.92(d, J=3.2 Hz, 3H, H-=21), 0.86~0.84(m,
3H, H-29), 0.84~0.79(m, 6H, H-26, H-27),
0.69(s, 3H, H-19), “C-NMR(126 MHz, CDCI,)
937.46(C-1), 31.86(C-2), 72.03(C-3), 42.50(C-4),

140.97(C-5),  121.94(C-6), 32.13(C-7), 32.11
(C-8), 50.34(C-9), 36.72(C-10), 21.29(C-11),
39.98(C-12), 42.53(C-13), 56.98(C-14), 24.52
(C-15), 28.46(C-16), 56.26(C-17), 12.20(C-18),
20.01(C-19), 36.36(C-20), 18.99(C-21), 34.15
(C-22), 23.27(C-23), 46.04(C-24), 29.36(C-25),
19.61(C-26), 19.25(C-27), 26.27(C-28), 12.07
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