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SKH 75% & R B R 0 IR 4 Rt AT 4R I, MR Ak . CTROER . 1E T EERYOM: B2 U] £ R Rl AR itk
BT, WSS 53 RN LR TR ER 3R i) T RE IR AT S AT AR SR A RE I LH-20 £ )2HT 40 & 4lifk, iR ikt &9
28 EI-MS 'H-NMR " C-NMR 2560k HEA T4 M M0 o 5 7 e 3O AR I 5 9 00 G T S A e I e 3 Al 24k & 1y
T, &R MEEERP R 6 MEGY, A1, 8-TFRAE3, S-THIAENE (1), 1-555-3, 5, 8-=
A EENER (2) | 1-J2 563, 5- AT (3) . REBF K (4) . HE MR (S) M B-BFHIE(6); &2 E Jyikasss
WU, 8-TRREE3, S-THISEANE . 1523, 5, S-=HIEKENIEAN (R3S H AR LR 3 bR kA By
Oy ERAT, A3HIAE 35.7 ~713. 4, 32 ~1280, 34.3 ~686 ng I SRR RAFAYLMICR, K% AR RSD 4371
F0.31% , 0.27% . 0.25% , FaZ PS8 RSD 438K 1.05% . 1.33% . 1.58% , & PS8 RSD 4 31 K
2.48% . 0.82% . 2.63% , HIEEEICEAS 38 103. 1% (RSD =1.25% ) . 100.02% (RSD =0.93% ), 95.10% (RSD =
2.62%); 1, 8-"3-3, 5- " AWML 3 ME S S EIEE BN 0.21% ~0.28% . 0.65% ~0.77% .
0.19% ~0.15% ., #5it: HEEOEIN&A HEZE . niEEME RS Y %5, ARUPTE L B S RORAH
DE T s A e e 1, 8- 33, 5-— HI LI ZE 3 MEA W E ; Brasfs e 1, 8-} 3k-3, 5-
ZH R A 3 A SIS B .
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[Abstract]  Objective; To preliminarily study on the chemical constituents of Gentianella turkestanorum ( Gand. )
Holub and analyze the content of xanthones by HPLC for quantitative analysis. Methods: The herbal material of

G. turkestanorum was reflux-extracted by 75% ethanol, the crude extracts were fractionated with petroleum ether, ethyl ace-

S IEEMAB] AT ERRHCE T E (2012BAI28B02) 5 [E 5 HAAREA T H (81060372) 5 NEE T HIA X EHL I
W H (ZR 25 RR 5T R A AR &)

T EEEE] REL, #EE, PR DEAGEERRS T, E-mail: zchlhh@ 126, com; ZREME, ¥z, R ITM: 5
R EAY SR A, E-mail; li_ minhui@ aliyun. com

- 758 -



201746 H #19% o6l

FEI T2 Mod Chin Med

tate, and n-BuOH, respectively. The petroleum ethert and ethyl acetate part were extracted by silica gel column chromatogra-
phy and Sephadex LH-20 column chromatography gradually to obtain the purified compounds, which were identified by spectral
data EI-MS,'H-NMR and "> C-NMR. An HPLC method for the content determination of Xanthones compounds 1-3 was estab-
lished. Results: Six compounds were isolated and identified from G. turkestanorum. , respectively, swerchirin (1), 1-hydrox-
y-3, 5, 8-trimethoxyxanthone (2), 1-hydroxy-3, 5- demethoxyxanthone (3), luteolin (4), daucosterol (5) and - sitos-
terol (6). The results showed that the conditions of the experiment exhibited better performance of separation for compounds 1-
3. Compounds 1-3 formed a good linear relationship at 35.7 ~713.4, 32 ~ 1280, 34.3 ~ 686 ng, respectively. Precision RSD
were 0.31% , 0.27% , 0.25% and the stability experiments of RSD were 1.05% , 1.33% , 1.58% , respectively. Repeated
experiments RSD were 2.48% , 0.82% and 2.63%. Meanwhile, the recovery rat were 103. 1% (RSD =1.25% ), 100.02%
(RSD=0.93% ), 95.10% (RSD =2.62% ), respectively. The content of compounds 1-3 were 0.21% ~0.28% , 0.65% ~
0.77% , 0.19% ~0.15% , respectively. Conclusion: The chemical compositions of G. Turkestanorum were mainly flavonoids,

xanthones and sterols. The established HPLC method is suitable for the determination of compounds 1-3 isolated from

Jun. 2017 Vol. 19 No. 6

G. turkestanorum. Moreover, the contents of compounds 1-3 were shown in the higher level.
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B IE,  SOFREaE B b, S e IB R e
B J& A5 Y 3 55 8 & IH Gentianella Turkestanorum
(Gand. ) Holub —AFay 4R LAY, 2E AL,
FEA TR . NS S, TR, S SR
WA L R R R W 25k, RA T
PRE . FIIR I A SR, W T O RIVIRYT,
R ARG RE © R IREFRE . 4 SCHkR
EAGED R A, B B JE A 4t R 2 125 Fi,
FKEA 9 Fh, FEA TR, v, KU
X, Hf S M PERZGH, B 1 s e IH 55 41 4
Fhoy 5k RUHEBOEAR, RS, BRE . Mo,
BAWR FREAZIRG BB Ie e, 45 A2y,
HAWBEMRE . ERRFIZ KRIha; SaBieim,
REAZ, DROETE, HA AN R M AE
R BBEIE, 2R A, RAERmE. &
JFAI R A Shak >

H R8T i A5 e I B F 5 480, AN X S
JENB R IR IR R SR A A TR
KAEYIAT T & EMED ) ARSCRABAEL £
PRI, rEgalife . M0E b B E T BOM B R e
NETHR AR b AT 1A U 0D B WS, h e BH BT
SRR B A2 2H A, A B TSR B R A AR
1 #R5NEE
1.1 {488

UltiMate 3000 & %% 3% #H {8 3% 1% ( Thermo Fisher

Scientific) ; TSQ Quantum J& i B¢ F 2 1% X ( Thermo
Fisher) ; Labofuge 400R Z.0>.( Thermo Fisher Scien-

Gentianella turkestanorum; chemical composition; flavonoids; xanthones; determination

tific) ; ¥ VR TR AL (b a0 I IS B S 06 A A8 A IR A
F]) 5 MSA224S-100-DU H -4 % K (£ [ 3% 2 A
W) 5 KQ 300V A S L (_LILR TR ALAR ) 5
RE-2000E Jiefe 28 R AX ( LR AR 5 s K
v (ARt AR /I 4 ) 5 SHZ-D (TID) i 36K
HAR (RN ) 5 HC TPIIBS ZEE25K
F-(FEFE 0 ~500 g, JERTHTERIX K ); BSZ-100
iRl as (LI P PSR A BR A A o
1.2 Bt

2ibt: SBrERECOR IHZGAE T 2013 4R [ BT EE 254
ANE], ATk PR B A RN R A R Do g (e IR
THRAE

XA 1, 8-TFRE3, S-THEEENIE, 1-
FEHE-3, S, 8-=HISIENIE , 1-J2HE-3, 5-THT Ak
Ml ¥ o A 92 % % B i, 4 HPLC-DAD Ay I 4f
i =98% |

WA A, 2ROl E5. IETEE, K
KT (o3 Hiral, Reife RA =10 5
P (Eagal, R X Ao =) 5 gk
(LEMIE LK) 5 WRIENTREIRN (GF254, 5 &1
AT ) HEZ MR (100-200, 200-300 H, ¥
B LT BT T) 5 A BB EE M ( Sephadex™
LH-20, GE Healthcare) , i(/34fr2l, m#RZ A1k
THRAF)
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2.0 kg, JN70% L FE 12 L, $[EIGHEHC2 h, oL,
Bty dE A PRI 4 R (BN 70% £ 12 L, $REX
2h), BIFIEWE, WOEWEIE T, BN 70% £ P
BURHE . KRB 3 AARBUK 40 CoBAERE, K
WHIAMEE, CRROTR. IE T RETH A, ¥
AR ST K Z AR TR R T8, 4r AR 8 A
BB PR (35 ¢) . ZMROTETB/TIRE (53 ¢) .
IE T REER AR (82 g) MK EB /MR E (185 g) .

FRECEERE (200 ~300 H, 300 g) T34, Ka
THIE R 4y R (30 g) W T i HEE, A B R
(100 ~200 H, 30 g) fiFEIFFE LA, LM, DI
SARAIMEE-C R TR (1501 ~3:1) Sy i 500 46 32 vk
JB, vk B 2l E8 A W 4R A o Br SR (A
15 mL), Jf F w2 J2 A 2 A0t iR B ()2 i
GF254; JBIFH|: fihlt-Z MR Ol =7:1; B,
WA, BRI A s A20 ~70 5 31 Wk4h) #% &
WL EE TR AT B Atk 5 I 20 ~45 SR
56 ~77 i, W4h, MHAMLAEY 1A, 51 mg)
LAY 2(HEmAR, 44 mg),

FREUEER (200 ~300 H, 210 g) Tikett, L
MR BREFR 4y (25 g) W T/ W EEH, A GE
(100 ~200 H, 30 g) $4f, #HELHEE LA, DA
TMBE-CRR CTR (501 ~ 1:3) S 700 i A7 46 B VR I
PRI 1 230 o Wi 4 25 7 B Ui 4 (4248 15 ml)
FEHHZ 2 vk SR B ()2 . GF254; BT
A M-SR OHE =715 WA MEa), 45
A 10~84 115 ~178 4, 1350415 B 1 C, ¥4l
57 B B AIRBEEERS LH-20 £ (HC 100 g, PBikdets),
FH 80% B M, 4% ik S AT 2 AT 7 i IR TR TR
IR Z 2R AL AR IR R ()2 M GF 2545 JEJT
H: fIEE-CBROHE =3:1; B, igf), &5
RS 11 ~33 f175 ~94 4%, BELEY 31k
HEALEE, 35 mg) L GW 4(HEKRK, 15 mg);
Wy C ¥ bR rk A 2Tk BFE, & 9F 35 ~
87 &, LMBWHEERAEVEiLifk, Hrh 3 ~26 4
FEWRAFEME G S (HEBR, 8 mg), 31 ~54 4
HIRAMEAE Y 6 KA tMFA, 10 mg),
2. 1.2 FimEoE b s e ka1 #i
FRARZE @ mp 186 ~ 187 C (N ) . IR (KBr) wv,,:
3200 ~2800. 1670, 1640, 1608, 1582, 1490 cm ™', EI-
MS m/z: 288 [M]*.'H-NMR (400 MHz, CDCI,)
o: 11.98 (1H, s, C, —OH), 11.39 (1H, s, C4 -
OH), 7.24 (1H, d, J = 8.5Hz, C,-H), 6.72
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(1H, d, J =8.5 Hz, C,-H), 6.55 (1H, d, J =
2.10 Hz, C,-H), 6.36 (1H, d, J =2.1 Hz, C, -
H), 3.96 (3H, s, OCH,), 3.90 (3H, s, OCH,),
"C-NMR (100 MHz, DMSO-d6) &: 162.9 (C-1),
97.3 (C-2), 167.5 (C-3), 93.1 (C4), 139.9 (C-
5), 120.4 (C-6), 109.3 (C-7), 154.3 (C8),
184.6 (C-9), 157.9 (C4a), 145.5 (C4b), 108.2
(C-8a), 102.8 (C-8b), 57.4 (C, — OCH,), 56.2
(C,-0CH;) ., BiE&g¥ES 1, 8- 8KH3, 5-—
ARSI SR A AT N 1, 8-
3, 5- F A EmiER

A1 2. mp 206 ~207 °C (MeOH) , IR (KBr)
s 3100 ~ 2600, 1660, 1610, 1576, 1485 c¢m™',
EI-MS m/z. 302 [ M ]*." H-NMR (400 MHz,
CDCl,) &: 13.9 (1H, s, C, -OH), 7.17 (1H, d,
J=9.00 Hz, C,-H), 6.70 (1H, d, J=9.00 Hz,
C,-H), 6.49 (1H, d, J = 2.40 Hz, C, - H),
6.32 (1H, d, J=2.40Hz, C,-H), 3.98 (3H, s,
Cs — OCH,), 3.97 (3H, s, C, — OCH;), 3.87
(3H, s, C; - OCH,),”C-NMR (100 MHz, CDCL,)
5: 163.6 (C-1), 97.6(C-2), 166.5 (C-3), 92.3
(C4), 142.1 (C5), 116.9 (C-6), 104.5 (C-7),
156.9 (C-8), 181.5 (C9), 153.7 (C4a), 147.6
(C4b), 111.9 (C8a), 1044 (C8b), 57.0
(Cy-0OCH,), 56.5 (C, — OCH,), 55.9 (C, -
OCH,), ¥¥i 5 1-%3£-3, 5, 8-= H & FEnlif 5 5
A MOEN 1RSS5, 8- HUAIENIER

e 3. EEEHRSS S, EIMS m/z: 272.25
[M]*,'H-NMR (400 MHz, CDCL,): 12.83 (1H,
s, 1-OH), 7.82 (1H, dd, J =8.0, 1.5 Hz, H-
8), 7.31 (1H, t, J =8.0 Hz, H-7), 7.24 (1H,
dd, J =8.0, 1.5 Hz, H6), 6.56 (1H, d, J =
2.2 Hz, H4), 6.37 (1H, d, J =2.2 Hz, H2),
4.04 (3H, s, OCH;), 3.90 (3H, s, OCH,);"C-
NMR (100 MHz, CDCl,): 180.8 (C =0), 166.7
(C-3), 163.3 (C-1), 157.6 (C4a), 148.3(C-5),
146.3 (C4b), 123.6 (C-7), 121.5 (C-8a), 116.7
(C-8), 115.6 (C-6), 103.9 (C4b), 97.5 (C-=2),
92.8 (C4) . 5 1-324-3, 5- H A Fnlii £ 4
A, W R 1R 3E-3, 5 AR SR

kG4 BEkAR, mp 328 ~330 C(LEF).
EI-MS m/z: 286 [M]*,'"H-NMR (400 MHz, DMSO-
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d,) &: 12.98 (1H, s, C,-OH), 10.79 (1H, s,
C,-OH), 9.88 (1H, s, C,-OH), 9.38 (1H, s,
C,-OH), 7.43 (1H, dd, J = 8.2, 2.2 Hz, C,-
H), 7.41 (1H, d, J = 2.22 Hz, C2'-H), 6.92
(1H, d, J=8.16 Hz, C.-H), 6.67 (1H, s, C,-
H), 6.46 (1H, d, J =2.01 Hz, C,-H), 6.20
(1H, d, J=2.01 Hz, C,-H)."”C-NMR (100 MHz,
DMSO-d,) &: 164.3 (C-2), 103.3 (C-3), 181.8
(C4), 157.6 (C-5), 99.2 (C-6), 164.4 (C-7),
94.2 (C-8), 161.6 (C9), 104.0 (C-10), 119.4
(C-1"), 113.5 (C=2"), 150.0 (C-3"), 146.1 (C-
4"y, 116.4 (C-5"), 121.6 (C-6"), %idf 5 A R 2x
BRABIE -, MG 4 BE WRBEE,

EYS: JLEFRCIRSS i, mp 300 ~302 C,
ZAG YIBIR- OB 0 0 SR 2T (8, I [) 5 AR A
K% {0, Liebermann-Burchard Jz if fH 14, Molish J2
NEFAYE, HENZ G Y o SR H 2R LG9, EI-MS
m/z: 576 [M]*.' H-NMR (400 MHz, CDCL) J:
5.33 (1H, H-6), 4.42 (1H, t, H3), 4.22 (1H,
d, H-1");”C-NMR (100 MHz, CDCl;) §: 38.8 (C-
1), 29.7 (C2), 77.2 (C-3), 40.6 (C4), 140.9
(C-5), 121.7 (C6), 33.8 (C-7), 31.9 (C-8),
50.1 (C9), 25.9 (C-10), 21.1 (C-11), 28.3 (C-
12), 42.3 (C-13), 56.7 (C-14), 24.3 (C-15),
42.3 (C-16), 55.9 (C-17), 12.1(C-18), 19.6 (C-
19), 36.7 (C20), 19.4 (C21), 36.0 (C22),
37.3 (C23), 45.6 (C-24), 29.2 (C25), 19.1
(C-26), 20.2 (C-27), 23.1 (C-28), 12.3 (C-
29), 101.3 (C-1"), 73.9 (C-=2"), 77.4 (C3"),
70.6 (C4'), 77.3 (C-5"), 61.6 (C-6"), iR 5
& NIRRT R A B, O E A 5
BN

EW 6. HEEIRE i, mp 119 ~ 121 C,
10% BilR CBErs W 0 2 24T (Bt i o EI-MS m/z:
414 (M*),'H-NMR (400 MHz, DMSO-d,) &: 5.32
(IH, 6-H), 4.42 (1H, t, 3-H), 4.21 (1H, d,
1'-H) ;"C-NMR (100 MHz, DMSO-d,) &: 38.3 (C-
1), 29.3 (C-2), 76.8 (C-3), 40.3 (C4), 140.4
(C5), 121.2 (C-6), 33.3 (C-7), 31.4 (C-8),
49.6 (C-9), 25.5 (C-10), 20.6 (C-11), 27.8 (C-
12), 41.8 (C-13), 56.2 (C-14), 23.9 (C-15),
41.7 (C-16), 55.4 (C-17), 11.7 (C-18), 19.1
(C-19), 36.4 (C-20), 19.0 (C-21), 35.4 (C-

22), 36.8 (C23), 45.1 (C-24), 28.8 (C-=25),
18.9 (C26), 19.7 (C27), 22.6 (C28), 11.8
(C29), 102.5 (C-1"), 73.4 (C=2"), 76.9 (C-
3"), 70.0 (C4'), 76.7 (C-5"), 61.0 (C-6"), %X
55 B4 WO A — 50, MO E O R
.

2.21, 8- A3, S-T H AR S L B A
i

2.2.1 s & @i%f:: Agilent Eclipse XDB-Cq
(4.6 mm x 150 mm, 5 pm) #; K sh 4. H EE-
0.05% Wi /K (65:35); Ji: 1.0 mL -min~'; 1§
M 254 nm; A R: R IR AR ECA R
7+ 3000,

53 PR B IBO BRI . P IS L,
AW CTEAL, F DL B ERE R AT IE, e
ikE, IWE L, B2 afRIEW, 1, 8- -3, 5-
T AR R A5 3 Al £ ) 1 40 LA

12.01
10.0F

mAU

5.0r |

A J

72.01 1 1 1 J
0.1 5.0 10.0 15.0 20.1
t/min
e L1, 8-TRRHE3, S-THEENNER; 2. 153, 5, 8-=H
EIENNER ; 3. 1-FR3E-3, 5- H AR
E1 xdESHNEHEEEE

576
40.0F
-]
E
200 z
W;;\’_L*J/l\.{
5.1, . . . .
0.1 5.0 10.0 15.0 20.1

t/min
e 11, 8-T3E-3, S-THIAEEENIE; 2. 1-%3E3, 5, 8-=Hf
SIENNER ; 3. 18383, 5-H &Il
B2 #ilmmREatE
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2.2.2 XS HIE ORI L, 8- AR-3,
S5-I SENNER 1.07 mg, 1-5256-3, 5, 8-—=HIsJk
mhfE 0. 96 mg F1 1-#2 -3, 5-— H & FEnIfRH 1. 03 mg
Pt & T 10 mL 2850, F W A il e 25, I
B e BE 43 1 A 0.107 . 0.096, 0.103 mg - mL ™",
FFEFRFRIR A 0T BR S VR o

2.2.3 el S M R A R PR RO 48 e I
0.1 g(¥pte, 1t 80 Hf), MAREXE D, HEH
IIAHEE10 mL, FFHFRE, R, M5 45 min
(P)#%Hy 260 W, Hii#k 40 KHz) , Jieve, HCd #b
H, LB NS AL (0. 45 wm) , IS UEMAE N ki
AR o

2.2.4 RYEXFRFEE W2.2.2 Wi Rk 1, 8-—
PR3, S-THIAENE , 1-5RHE-3, 5, 8- HI AL
ml R 1-YR -3, 5- B A IR TR G ) R S VA VR 1
2,5, 10, 20 pL, #2.2. 1 WF @554,
JE AT AR, DAEAE B A bR (X)), 4T AR
FPAFR(Y), PATLIERIE, fSEIE R 1, 8-
T3, 5- BRI R Y =48 303X - 0.043
(r=0.9997), 1-¥3-3, 5, 8-=H &Ll HY =
68 848X-0.09(r =0.999 7), 1-33E-3, 5-— H 4 i
mifiil A ¥ =63 397X —0.069 (r =0.999 8) ., 4R %K
B. 1, 8- 3L-3, 5-— S JL bR Y v AL B AE
35.7 ~713.4 ng; 1-52%E-3, 5, 8-= F & Kemlifii vkt
HTE 32 ~ 1280 ng; 1-¥83E-3, 5 F & Sl i ik A
(R 34.3 ~ 6860 ng ML R R

2.2.5 KRR AEE IR 2. 2. 3 T i i R
20 L, $%2.2.1 WU ARG RIFESHERE 6 Y, TG
1, 8- ¥3L3 S- T HI & FLnlf, 1-%3E-3, 5, 8-
I R 1R -3, 5 - A Rl e 1T R Y
RSD(n =6)435140.31% . 0.27% . 0.25% . FH]
ITIERG B BT

2.2.6 faEEE A R 10 wl, 4%
22,1 WU 3 55T, 40T 0. 2, 4. 8, 12,
24 h gEAE, AR 1, 8- K3, 5- A B nili |
12563, 5, 8-=HIEA LR, 1-525-3, 5-—H 4
LR ) RSD 43518 1.05% . 1.33% . 1.58% , 3
WIS 3 FhslsrTE 24 h NERE T R AT

2.2.7 EEMIAE R —HERE AL 6 17, FEEME,
Fi2.2.3 WUR Jy ikl &S A s, #ERE 10 wl,
1, 8- A3, S-THI AR, 1553, 5,
8- = A LI A 15863, 5 - F A Sk mli e 0 g X
) RSD(n =6) 4351 2. 48% . 0.82% . 2.63% ., 4
- 762 -

RBWZ T EE AT .
2.2.8 AR IR KSR AREC A R e IR A
AR 6 1, REEFRE, 2 BRI AR A X B
VWA 2 mL, $22.2.3 TR A5 Il A i A R
HERE 10 L W, AR, S5 1, 8- fRdL-
3, S-HESENNEE , 1-59E-3, 5, 8- = H A Ll
2363, 5 F S SEmlf (1 - 35 [ R (n = 6)
43514 103.10% . 100.02% . 95.10% , RSD 4351%
1.25% . 0.93% . 2.62% , FKWZT7EHER R R 4T
HAREILER L ~3,
2.2.9 FEEIE  HUS HFES R, RERRE, %
2.2.3 BN il s il s v, #0221 TR R
WEAMEHERE 10 pL, FAMRIEITE 1, 8- -
3, 5-HESENIE  1-5 %3, 5, 8-= H A Skl
AN 1-¥2 353, 5- AR Rl ) & i, 45RO
4,
F1 1, 8-“HE-3, 5-Z FGENF R E YRR R
BEARE AR S FEieE CPHE

FES — — - RSD
" h/mg fi/mg hb/mg (%) WOR(%)

1 0.02566 0.02458 0.05063 101.62 103.10 1.25%
2 0.026 04 0.024 58 0.051 07 101.88
3 0.02550 0.024 58 0.05097 103.66
4 0.02550 0.02458 0.05076 102.80
5 0.02558 0.02458 0.05101 103.48
6 0.02578 0.024 58 0.05162 105.13

®2 1-8£E3, 5, S-=RRENERMEEEEIRER

BE, FiE AR S R PRk
B/mg  HiE/mg H/mg (%) WK (%)
1 0.07048 0.069 12 0.13954  99.91 100.02 0.93%
2 0.07153 0.069 12 0.13957 98.44
3 0.070 06 0.069 12 0.13989 101.03
4 0.070 06 0.069 12 0.139 73  100. 79
5 0.07027 0.069 12 0.139 61  100. 32
6 0.070 83 0.069 12 0.13968 99.61

®3 1-2E-3, S-—HASENIEMNEE D ELIEER

BESRE AHR Sl DR SF R
H/mg  FhiE/mg fE/mg (%) WHE(%)

95.10 2.62%

T b RSD

—_

0.01143 0.01177 0.02226 92.01

2 0.011 60 0.01177 0.02308  97.54

3 0.01137 0.01177 0.02282 97.28
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