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W E R LRFALHEREETAICTLRGR BT EEF 6 -0-4-D-H A A LM AAFF 2T EF FuEFEHF
Fo b3 3 T ARG AR R 69 F, AR E AL SR ARG . ik R AR SRRM Gk . &4 ACQUITY UPLC®
BEH C,s(50 mmx2.1 mm, 1.7 um) , i3 48 A ¥ BE-0.04 % #5275 i (B 2 BL) , ik # 0.3 ml/min, #0) 9% K& % 242 nm, A8 %
30 Co R AN BT EEF 6 -0-4-D-H SR AN EHF A2 FF BT E3F Fa2E b fah i35 E2.1~
537.1,1.05~270.,0.92~236,11.1~2 830.0.75~192.0.167~102,0.216~52.80 pg ie. B A 5k @AoAL& % & RI4F(r=0.999 5),
T e 97.72% ~99.84% (RSD<3.39% ,n=6) . FAFEEILT LERF]R T K55 .6/ -04-D-H H AL FH A
fedd BARF SFEFHFNLEIRGZTHAREITLAL, MAANF IR TRELET AN . REAFH AR FEL(P>
0.05), HFALHIZER P AIREFS LEFRETEFYEHT25%,53) 2015 5B (P BHRY(—HR)ER, L. FrEHEL
ERICTHIRAF RS 88 £ 7RG FF L, BB AT RS ot

KEER HA R T AR SRR G IR RS

Comparative Study on 7 Indicative Constituents of Wild and Cultivated Gentiana officinalis

YANG Yanmei', MA Xiaohui', LYU Peilin’, LU Youyuan', LIN Li"?, WANG Zhenheng"*,JIN Ling"’, ZHU Tian-
tian"’[1.Pharmacy College, Gansu University of TCM, Lanzhou 730000, China;2.Dept. of Pharmacy, No. 25
Hospital of PLA, Gansu Jiuquan 735000, China; 3.Research Institute of Chinese (Tibetan) Medicinal Resourc-
es, Lanzhou 730000, China]

ABSTRACT OBJECTIVE: To compare the contents of loganic acid, swertiamarin, 6'-O-£-D-glucosyl gentiopicroside, gentiopi-
croside, sweroside, isoorientin and isovitexin in wild and cultivated Gentiana officinalis, and to provide basis for rational use of G.
officinalis. METHODS: UPLC method was adopted. The separation was performed on ACQUITY UPLC® BEH C;s column (50
mmx2.1 mm, 1.7 um) with mobile phase consisted of methanol-0.04% phosphoric acid (gradient elution) at the flow rate of 0.3
ml/min. The detection wavelength was set at 242 nm, and column temperature was 30 °C. RESULTS: For loganic acid, swertiama-
rin, 6'-O-f- D-glucosyl gentiopicroside, gentiopicroside, sweroside, isoorientin and isovitexin, a good linearity was obtained in
the range of 2.1-5637.1 ug, 1.05-270 pg, 0.92-236 pug, 11.1-2 830 pg, 0.75-192 pg, 0.167-102 pg, 0.216-52.80 pg (r=0.999 5),
respectively. Their average recoveries were 97.72%-99.84% (RSD<3.39% , n=6). The contents of loganic acid, swertiamarin,
6’ -O-f-D-glucosyl gentiopicroside, gentiopicroside, sweroside and isoorientin in the wild sample were higher than in the cultivat-
ed; the content of isovitexin was lower than the cultivated, but there was no statistical significance (P>0.05). The sum of gentiopi-
croside and loganin acid content were all higher than 2.5% in both wild and cultivated samples, and met the requirements of 2015
edition of Chinese Pharmacopoeia (first part). CONCLUSIONS: The content difference of 7 indicative constituents in wild and cul-
tivated G. officinalis is not statistically significant, and the indicative constituents of the pharmacopoeia is qualified.

KEYWORDS Wild; Cultivated; Gentiana officinalis; UPLC method; Indicative constituents

IR EEBEEMESE T2 — TR A RL), BRI, XU P I AT HAE R T A 25 2= AT, I
BEH e i, ZE T R FERIT R, FENR R R R K R SET RTS8 R EV R T B SRk £ o0
7, 2015 4E R EI 25 30) (— ) RS T BT A4 1E ik e IR B o 5 T SR A R F 8 O AH (33 (HPLC) 35
V8, B % 7L (Gentiana macrophylla Pall.) H125 % JL (G. crassi- TEAERIIENR 5 M2 U4 A998 b Lo Cle IE v AR
caulis Duthie ex Burk.) J¥KAETL(G. straminea Maxim.) 8% /N2 ARG ) AR B LTS e AR AR A 51 2005 4R
JU(G. dahurica Fisch Wy THARY. CP2sptaangit o, % (PHZIDCIRIRR, Ok Cao XY SR, TlE T
SRR 2 M 2 ELEF 2 2 b — Sl PR RN A o S AV S I HPLC Jrids , 45 3 R
2L A AT R RS TR DL A R R AR A o T B
A S RAGAIIRHN A PR (No 20603020212, e o e 5 m )y 7, W25 ODFSE T 6 FhAE LI LR AL 5205
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IEFCE M BAT—E RGP AT . 20104F, 25407 1 206 B
BAFRIIA T M Z= I iy . A T &I
Y B ST R D  (REE 2 UV HR ZE T i A2 H A 20
AR R Tz W AT B A BB . A, Ak
T 20 HEHF A A B B R OU, SRR R ARG 23 (UPLC) vk
[RIIE T 80 20T P SR IR SR A2 1Y |67 -0-p-D-Ai %1
BRI 1 T e T REF ST S 20 51 A0S AR T 7
FEARALIT A, B B U B R A

1 ##
1.1 s

UltiMate3000 UPLC 1%, it 5 XRS H sh#F HE 4% (RS H: i
4 .DAD £l % . Chromeleon7.2 T A/ExE (XRS PUIG i FEEAL 4L
[FEER QL RBHEE () A PR F1]5 ALL04 HL T 43 BT RF- [
I — KR - O R 2 (i) BB F]]; DV 215CD LT
KT 532 —, Bl (i) A PR Al DHG-9123A
P, AR I B LT R A (8 S OB 22 AR AT BR A 7] ) 5 KQ-
250TDB s s g veas (R I A (B A BRAH ) .
1.2 XEHR5IRF
121 XFHRE JeBHIF T (S . 110770-201314, 4l i . =
98% ) W F v [ £ 25 5 K e BF o B s SR TR (AL .
MUST-15012207, 4l J& : =98% ) A4 (HiL5 - 140914, 4
FE - =98% ) W FAb mt 20 WAL Y H AR BR A F 5 5 3
T (L5 : K01024CD14, 4l i : =98% ) J& 4 3241 (it 5 .
PN1125SA13, 4 . =98% ) .6’ -O-f-D-1ij 2 Hli K o IH I (b
5 P26M6ST, 4[5 : =98% ) IS 21 B4 (L5 : Y01023SA13,
A =98% ) BT L IRFIE A O R A BR A
122 BUf PR CIEEFERR I REHE (P ED A BRA A,
T4 s B (CRHETH RO, aial) s HAR (L
FITPRIER A ) Y4950 43 A 4l 5 7K Sk e B ERZRARK
1.3 Zh#t

AR I LA B HOR AR, 320 (7, LR BFAERE & 15
Oy FRFTRER 5 0, WK Lo G HIN P B RA BRI E N
522 I (Gentiana officinalis H.Smith)
2 HiES5ER
2.1 iy

{4354 ACQUITY UPLC® BEH C5(50 mm»2.1 mm, 1.7
wm) 5 i Bl AH : B EE-0.04 % B RR VA T, B0 R DR 3 L2 25 U
0.3 ml/min; £ : 30 °C3 R : 242 nm HFFEEE : 1 pl.
22 REMNBERARNHE

K BEFRIBO IR A e B4 14.15 mg . BhER1FR 8.06 mg f&
PRI 1.34 mg JE AT 0.96 mg .67 -O-p-D-Hij AL e i1
T 1.18 mg P2 HT 0.51 mg ASA4HHITT 0.26 mg, 4371 & F
5 ml &, IGE B B A A B (T 800 W, A% 70
kHz) , (5, 2 25 B 20, RIS R AR IV 4 40 Sl UK R
SRV A4S 1 ml, B TR 10 mlE T T0 BB v B 4y
W24 0.283.0.161.,0.027,0.019.,0.024.,0.010.0.005 mg/ml HJiE
AT BRI, 0.22 pm ERE B S TR
2.3 HHXSMIBRRHHE

PRI 1~20 5 HE R AN MR 0.5 g, -5 & T4
TEHH A 70 9% H 25 ml, FR BT, 8 75 Ab B (T3 . 800 W,
5% . 70 kHz) 40 min, R HUG , R BEANE R i, 5257,
o R ERCEER L ml BT 5 ml BT, BEER, 75,
0.22 pum flf LIRS, RIS AR . BRSSP 7 3~4 1k
EE (e
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F1 HRARFHHETFESRIEEERA
Tab 1 Wild and cultivated G. officinalis from different ar-
eas of Gansu

&5 k41 T ARt
| B A Wl AET#AS 2014.08.28
2 Bk EA T H R AR e Btz 2014.08.26
3 PR Hlv HRER AL 2013.08.12
4 xS BRI BB LR 2013.09.27
5 xS T AN i R R S 2013.09.25
6 Bk A A HRE R P SR 4 ST 2013.07.28
7 Bk eI s 2 M 2014.06.23
8 B R Wl ATEm RS 2014.08.26
9 xS Tl Hss Al sl Bkl 2014.08.27

10 xS TR R AR MBI A 2014.06.20

11 BRERA TR R AR AL s & 2014.06.18

12 xS A I B T S A e 2014.06.18

13 xS T T AR A A 2 2014.06.19

14 LS Tt =M A 2014.09.29

15 B EAI T Ml R 4B 2014.09.29

16 e T E i A 5 30 2013.08.12

17 e THE T i & 2013.08.05

18 b T8 T il & AR R AT 2013.03.20

19 IR Tl iR 2014.08.20

2 HH R A E T i B 2014.10.09

R2 mEEBERRER

Tab 2 Gradient elution process of mobile phase

IhFfi], min e, % 0.04% BRI, %
0.00 5 95
6.00 17 8
9.00 18 8
17.00 35 70
18.00 35 70
2100 5 95

24 HEFER

241 SMERRFE MRS EITIR A ST 67 -O0-
B-D-HERE I R e JH 1 R A S I AW 1 ml T
5 ml BRI, TP 2 5 FCIC LU BRI, AR 5 ml A B
WOREEUL.25 mlE T 5 ml B9 RS, BYRRE 5 . BUR2E
B ALSFATIR I AR 1 ml'E T 5 ml s, R 25 5 K
Y5 mI B BT P 2.5 ml & T 5 ml AR 35 B
6 UK o A5 7 ot x HE ik 128 2 R R T 14 2R 0 e R TR TR
21T IS A ARUCHERE . LAERERE (x, ng) R AR (I
TR () AL B TIbRUE R £ THEE mIH R, 45 R LK 3.

®3 MmEAFEEXRMEE

Tab 3 Regression equation and linear range

PRl EIEyE: r K, g
A 7=0.038 6x+0.031 8 09999 21~537.1
AT =0.051x-0.020 5 09999 1.05~270
0'-0-p-D- iR Je M 1F 7=0.023 9x-0.005 9 09999 092~236
TR y=0.045 1r+0.102 4 09999 11.1~2 830
WA =056 Tv+0.011 7 09999 0.75~192
SR =0.061 5x 09997 0.167~102
S 7=0.060 7x+0.016 0 09995 0216~528

242 KWL RS A S AT 28 JURE S AL A TR
1 pl, BELEHERE 6 Uk, 1S DR AT IR R T 2295 1T .67 -0-B-D-7
APFEILOE AR AT R RRSE T ESE  SEr A  SOR A
T FH % RSD 43 91 24 0.39% . 0.41% . 1.35% .0.15% . 2.78% .
3.23% .3.78% (n=6) .
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243 Rt A4S EE R IO S, o T
WCE0.2.4.8.12.24 hIF 2. 17T N (a3 6 EREN 2 L 0 5%
WETAIAR . 2558 BT IR R 3 17 .6 -O-p-D-1 % fi 5 e
JREAF JRRREA T AT 2 AT | SR i T AR
RSD 4+ %15 1.68% .2.27% .1.03% .1.87% .2.98% .3.89% .
3.67%(n=6),

244 EEMHRE BASHEEREITENBA 6N, 0.5
g, F5“2.37 T Jr i il A LR i VAR, TR 2. IR g Ak
PEREME  C e A . S5, DR IR AR T SR
6’ -O-B-D- A FERIE IR R S 2 2
SEHIR S B AYRSD 4 5 0.75% . 1.18% .0.83% . 1.01% .
2.76% .3.42% .3.76% (n=56) ,

2.4.5  JFERDECRIAE A EFREE AT R 4 5 A RO
FESL 6 43, BE0Y 0.5 g, 43 A — € BE B THER TR IR % F 303
1 .67 -O-p-D-A B g U5 e IR 5 2 3841 SR 20 5
T SRAIRTEXT B 442,37 TRy g A R i VA TR, AR
“2ATIR A A UEREIN A2 L S0 S0 IR, A A [l
FOEERILR A,

2.5 SEE

B4 2. 27 TR 7 1 1 A B TR A e T A TR R 2.3 3
A T 1~ 20 SR SRR, H 2. T gk A Rk
FEMSE 0O, LI 1 ALk = 7 R 43 20 17
FE S T R AR A3 B ik FE I T 5 22 (ANOVA) /34T, 45 4 0
#5346,

FH6 5 % 6 AT A1, WA W B0 P DR R R T 2T
16" -O-p-D- A F I IS e IR 17 A 58T R 2r 5
T 0 B (RN = TRk B 2 0, M S IR 3 1 A (e
TR AR, (HEF TG 2 L (P>0.05), A
HREHE RN E TS DETmR T OMY & T
2.5% , K F 2015 4 pL P 1 2 ) (— ) BoR s R 2R R S 7
IR S B, A5 0.05% o 7 FHEARIA & ik I AR
F /MR R e AR > Th R T e > 4 28 S 1 .67 -0-B-D-H]
BRI IR > 5 S > SR > 2 iy, k5.
3 itig

BB NA K FAMZ —, EE NN A
{H R FHZG MR S, KLk 2R R R, 5 B x
5, CEE AR H B> . i S FE A0 E
. WERTURBIULGH, Hare/E Ny HIR Tz
. ARSI T 20 L 45 202544, R AL F HPLC 1)
UPLC JiEMoY T BFAE S35 308 2 0 h R R 5y
16" -O-p-D-FF I IS e IR 1 S 58T S 2r
RN S IR 45 7 PR R o B o A AR 2 LA S IR
YR AT IR AR TR 2] 2015 AR CH I 24 ) (—358) 2ok, HF /R
SRR R T AR B R T B A 2R

X F LA AR 25 MR Ay, R TUAR SR HPLC [ BT T
FZEZR T 6 FIEAR LA (BT R R 388 17 R IR ST
FEIF AT R R SRR ) O R AR T e
1.500 5% .0.356 3% .4.752 5% .0.073 2% .0.000 318% .0.001 9%
M R TUICIS B A Sk P 8 8 3881 e M A
TR FEEE AR SRS T TSI, RES
ERT IR & i WA T ZE 200 (H AT IR 5 IA o7 1 5 i B
FAE 2.5% , 875 SR Ff HPLC [RIISHIFFE T 4 42y ML
FRAN A A-E 253 5 Rl b 5 R R RIS (DD ERTTIR o o 3230 1T
6’ -O-p-D-FABHIEIRNRETT DR A 2800 ) & i, 45
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x4 MEEKZEXRLER (n=06)
Tab 4 Results of recovery tests(n=06)
S HESEmg MAZ mg WHE mg MERE % FHMERLE % RSD, %

DI 1.736 1.59 3368 102.64 9971 197
1.736 1.68 3386 9821
1.736 1.7 354 101.02
1.736 1.8 3562 97.13
1.736 1.64 3368 9951
1.736 1.56 329 9974
WIEEE 0607 0.66 1262 99.24 99.74 0.90
0.607 0.8 1.191 100.69
0.607 0.7 1378 100.13
0.607 082 1412 98.17
0.607 0.70 1307 100.00
0.607 051 1118 10020
6-04-DF 1725 173 3481 10150 98.12 1.84
TR 1S 158 3018 9829
i 1725 1.98 3.641 9.7
1725 170 338 9747
1725 174 343 98.16
1725 1.66 3307 96.51
Tt 14468 767 22,192 100.70 98.85 1.66
14468 758 21849 9737
14468 73 21651 98.13
14468 48 287 99.04
14.468 121967 97.01
14.468 726 21788 10083
WA 0927 078 1.691 97.95 9.7 261
0927 L1 2028 99.19
0927 107 1.989 9925
0927 0.8 1.759 94.55
0927 1.00 1.934 100.70
0927 1.02 1893 %471
S 0.100 0.1 0212 101.82 99.84 259
0.100 0.13 0225 96.15
0.100 0.0 0.199 99.00
0.100 007 0.171 10143
0.100 107 1147 97.85
0.100 089 1.015 10281
AL 0.085 0.10 0.187 102.00 9824 339
0085 0.09 0.171 95.56
0.085 0.09 0.175 100.00
0.085 0.0 0.185 100.00
0.085 0.09 0.174 98.89
0.085 0.0 0.178 93.00
150 4 150 4
130 130
110 110
= 90 = 90
ER) 1 ER)
50 50 1
30 25 30 B
104 | Bl 6 7 104 | RBiLs 6 17
“1011 _1o4
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
t, min t,min
A B

Bl BEkHEeIER
ARAX IR B RN LR s 2. A3 3. 6'-0-p-D-F)
BPERIB T s 4. RIS s 5. ST s 6. 2T 7. AL
Fig1 UPLC chromatograms
A. mixed control; B. test samples; 1. loganic acid; 2. swertiamarin; 3.
6'-0O-f-D-glucosyl gentiopicroside; 4. gentiopicroside; 5. sweroside; 6.
isoorientin; 7. isovitexin
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#=5 HESHESEERATHIERRINESE(n=3,%)
Tab 5 The contents of 7 indicative constituents in wild and
cultivated G. officinalis(n=3, %)

—
%?g‘ %g%@@@ R SET S
1 91944 13440 03666 03737 02146  0.0095 ND
2072497 22635 03493 0.999 9 03107 00214 00294
3050205 07281 04290 0.468 2 0.0579 ND 0.0013
4 81564 02773 05210 04751 00741 00273 00308
521029 09762 0.1440 0.2520 0.0723 ND ND
6
i
8
9

BRI S MR UEIER
ik

20276 05390 01220 0.1125 01669 ND  0.0169
79249 1.0830 03952 02597 03050 00091 0.0204
100106 16247 05076 05226 00666 00000 0.0084
104698 13231 05692 0.702'5 02872 00270 0.0152
10 122603 04822 06506 09211 0.1149 00122 0.0213
1125737 20146 07153 03901 03132 00057 00146
120 116881 11918  0.6852 04012 01615 ND 00076
13 112698 01851 05828 0.6547 00354 00104 00059
1492860 13393 05159 03674 00307 00159 00112
15 106331 17208  0.5249 05027 00926 00205 0.0055
g 86579 11395 04719 04935 01536 00106 00126
e 16 24905 08881 0.1922 0.3053 01944 00081  ND
1738250 08682 03650 05815 00323 ND  0.0061
18 95638 12516 04980 03182 00816 00163 00136
19 41734 01467 03426 0.1899 00198 00000 0.0207
20 98157 LeS7TS 05319 02778 00231 00175 0.0407
B 5937 09624 03859 03346 00702 0.0084 0.0162
B 73158 10510 04289 04140 01119 00095  0.0144
T :ND g ARAG )
Note: ND means not detected
®6 HESHIERERILTMIERM S S ER ANOVA 217
&R
Tab 6 ANOVA analytical result of 7 indicative constituents
contents of wild and cultivated G. officinalis

%) Fhif df i F P
SR il 26,087 1 26.087 2090 0.156
il 214303 18 11907

Jbit 240410 19
DR il 0.118 1 0.118 032 0579
il 6613 18 0367
BH 6.731 19
B ill 0.028 1 0.028 0989 0333
Eilg| 0.504 18 0.028
BH 0532 19
6'-0p-D-HiMHEE  AE 0.095 1 0.095 188 0.187
4 ikai il 0.905 18 0.05
B 1,000 19
[YES Eill) 0.026 1 0.026 2506 0.125
il 0.181 18 0.010
B 0.207 19
FHE il 0 1 0 0200 0.660
Fill 0.002 18 0
BH 0.002 19
SEALHI Eill] 0 1 0 0096 0.760
Eil] 0.002 18 0
J5 0.002 19
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HLZEZR U IR MR o 5 R b i otk 70 BRI Y 34 9% ~
72% o ASCHEAE ZEIUHR AT (5 5 RS bR A4 5 434K
SR 59.3% ~88.5% W im THIZEZIL. 4G ZHI & i
2y terb A ZEJUA BRI A2 A3 B RIS A SR A
T RAREHET W22 IUSMIZER IS RAETL>/NEREIT. HtT
UL, B R U BT 2 MO 10 2 TR0 R I o LA

WSO EAS ) B R IURAE LR IR BUR BUAR TS

PEESHIZEZIU GRS BRIT ORI RIEZRE LI 22 53+

et R BT T R LR AL R U

ZIOUMRAUR . HRTEE R I A LA Z IR

il ASCHURSRAE T — 8 M EUR A , A o8 2] LU i
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