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Correlation Study of the Contents of Gentiopicrin and Loganic Acid with Appearance Traits of Gentiana
scabra and Its Quality Gradation Criterion

LIU Zhan, HOU Xiaolin, SU Ying, WU Xiaoyan, SUN Jin, JIANG Yuxin, WENG Lili (College of Pharmacy,
Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBIJECTIVE: To establish the method for the content determination of gentiopicrin and loganic acid in Gentiana
scabra, and to investigate the correlation of their contents with appearance traits and quality gradation criterion. METHODS:
HPLC method was adopted. The determination was performed on Ascentis Express Cis column with mobile phase consisted of 0.1%
phosphoric acid-acetonitrile (gradient elution) at the flow rate of 0.4 mL/min. The column temperature was 30 °C, and detection
wavelength was set at 240 nm. The sample size was 1 pL. Taking the length, number and diameter of fibrous roots as indexes, the
appearance and morphological characteristics of G. scabra were studied. The relationship of gentiopicrin and loganic acid content
with the appearance property of medicinal material was analyzed by SPSS 21.0 software. k-mean clustering analysis was carried out
by using SPSS 21.0 software, and gradation standard for G. scabra was established preliminarily. RESULTS: The linear range of
gentiopicrin and loganic acid were 0.5-3.0 pg/mL (#=0.999 9) and 0.05-0.50 pg/mL (#=0.999 9). The limit of quantification of
gentiopicrin and loganic acid were 0.295, 0.289 pg/mL; the detection limit were 0.082, 0.081 pg/mL; RSDs of precision, stability,
repeatability tests were all lower than 2% ; the recovery rates were 97.56%- 102.23% (RSD=1.56% , n=6) and 97.58%-102.67%
(RSD=1.86% , n=6). Correlation results showed that there was a significant positive correlation of the length of G. scabra, the
number of roots, root diameter, with the contents of gentiopicrin and loganic acid. The order of affecting content was the number
of roots >length >root diameter. k-means clustering analysis showed that 54 batches of G. scabra was divided into two categories;
S4-S6, S13, S17-S23, S25, S28, S31-S34 were clustered into a category; S1-S3, S7-S12, S14-S16, S24, S26, S27, S29, S30,
S35-S54 were clustered into the other category. The results of gradation showed that 54 batches of G. scabra could be divided into
two grades, and the results were consistent with the cluster analysis. CONCLUSIONS: Established method is simple and stable,
and can be used for simultaneous determination of gentiopicrin and loganic acid in G. scabra. The more fibrous roots, the longer
the length, the thicker the root, the higher the content of
gentiopicroside and loganic acid, the better the quality of G.
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G5 i edth i
$s1 HHATE 201843 H 201 IR
$52 LSRN 201843 20 H RS
$53 AR 201843 H20H Y ES
§54 LSRN 2018431201 iYES

2 AEEHER
2.1 SEBWE
211 &M A% FE : Ascentis Express Cis(50 mmx
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(B) , 6 BE e 0 (BEMEFRF UL 3R 2) 5 138 : 0.4 mL/min; 4
it 230 °C; KM < 240 nm; HEAE R . 1 pl.

xk2 BEXBRER

Tab 2 Gradient elution procedure
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Fig1 HPLC chromatograms
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Tab 3 Regression equation and linear range

PR W r AHEHER mg/mL
JefE y=T10 199,242 9x+2 670.566 7 09999 05~3.0
g y=4 149 546,013 2+893.678 6 09999 0.05~0.50

2.1.2 TRAXTRSE AT A OB TR RS
ERIR XTI AGE B, B TR — 10 mL A 0 B s
IERELS, TSR IR | SRR T ft ik B2 43 514 1.0.,0.2
mg/mL TR A X R A

2.1.3 AR R A B MR SRR (G 5
i) 249 0.5 g, KB ARE , BT 50 mL HIEHETE M,
Fi 20 mL, FRE o3 i, A (3% : 250 W, 451 % : 40 kHz)
AR P 30 min, A, FRCPRE T L, HR S b 2 D80 K 1Y) ot
L PEST, 400.45 pm AL IE MR I, IR IER, RIS .
2.1.4  [AEXT B ARk B BRIV

2.1.5  FRGUE MRS 23 EIRTE SR IR A
L3Rt VA VR P X R RS i, 2.1 I g A5
PRFEREI E e S, TEILIE Lo iR L e AL &R
FEL AT B RAT A B R T L5, ISR B AT
3000, BHHXT BEHI 2 To T4

2.1.6  ZMOCRFEE BURMH X IR R B
I, F 2. 127 BT T O IR T 5T v 43 )
$90.5.1.0,1.5.2.0.2.5.3.0 mg/mL , Th &% R 5 i vk )&
124 0.05.0.10,0.20,0.30.,0.40 ,0.50 mg/mL F¥) F 41 £k 4k
KR TAER, BOE 42 2. 117 T ik 4 kR
E LSRRI . DARFIN 43 T f Wk B (x, mg/mL) Sy it
Aty SRR (p) N AR ARIEA TE 1 1), 25 5 L3R 3.
2.1.7 EREMR SRR EE BC2.1.27 R R A X
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SILMEMELL S 10: 1.3 13 R IR . 2551,
JHETT | B R IR ) 5 PR 43 14 0.295,0.289 ng/mL, ki
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IIBR43514 0.082.,0.081 pg/mL.
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F4 EFEEKERELER(n=6)
Tab 4 Results of recovery tests (n=06)
il CHESSRE,  MAR,  WREE, MERCE,  FEMEREE, RSD,

% mg mg mg % % %
Tt 2635 1331 3955 99.17 99.92 1.56
2630 1322 39.60 100.61
2635 13.11 39.50 99.55
2635 1353 39.55 9756
2635 13.01 39.65 10223
2630 13.20 3955 100,38
B 425 471 9.01 101.02 10042 1.86
40 46 8.80 99.08
425 45 8.83 10267
418 451 8.69 99.56
420 451 8.84 102,59
430 450 8.68 97.58

x5 HREENELER(n=4)
Tab 5 Results of content determination of samples

(n=4)

4 JeMET  mg/g B mg/g G5 T me/g HHR mg/g
N 5.63 0.97 S28 6.07 1.09
§2 5.61 1.00 §29 5.26 107
$3 592 1.08 $30 5.67 1.03
4 6.76 1.09 Sl 558 1.02
S5 6.13 101 $32 6.72 L13
S6 6.59 123 $33 6.1 124
§7 5.99 1.02 34 6.50 111
S8 489 0.99 35 52 0.87
N 6.10 127 $36 388 0.94

S10 5.68 1.02 37 303 0.60

St 5.89 1.04 38 402 0.67

S12 5.80 115 39 333 0.64

S13 6.95 141 40 349 048

Sl4 6.05 113 S41 334 0.67

SIS 6.72 119 §42 3.55 1.01

S16 6.01 117 43 348 0.64

S17 6.20 L18 S44 3.67 0.66

SI8 647 125 45 409 0.82

S19 6.30 1.16 §46 390 0.64

$20 6.56 1.16 47 370 0.61

S21 5.68 119 S48 390 0.61

22 6.26 1.01 49 3n 087

$23 6.03 1.06 §50 3.63 0.6

$24 5.03 1.06 S51 3.56 0.58

825 592 0.96 52 345 082

526 5.80 111 §33 429 0.78

27 5.55 1.06 S54 345 0.58

2.2 ZeRBZGIF SN MRS E

PLZGM B AR B BAR B NP8 AR , B 5 IE IR 2y
ISR RHAE
2.2.1 ZHMKEE SAHEZTM AL G R BEAL R 5 ML 58
HEZGHRE 2R F bR R RO AR 25 AR R i B, DA
Y+ PN, GG,
2.2.2 JNAREL 54 MLZY AR i AL B AL H 5 AR S K
(RIZGHE  BIOTARREL, LU X + s i 45 SR L35 6.
2.2.3 WER  SARLZYMAE R HEBE AL 5 AR 58 B
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®6 REHMERIIVFEERVUELSR (XL,

n=>5)
Tab 6 Results of appearance trait indexes of G. scabra
(x+s,n=5)
55 B om AR RER,m
Sl 10.72£1.02 14£2 0.25£0.02
S2 8271146 10£3 0.19£0.04
$3 10.17+1.34 1412 0.19£0.01
4 12834023 19£1 0.2640.03
S5 8571025 19£2 0.2040.05
56 11.86+0.86 1811 0.26£0.02
N 9.51£0.10 15%3 0.23£0.03
S8 7961139 10£1 0.18£0.05
9 12.6610.93 1312 0.2240.02
S10 8.01£1.02 912 0.1810.06
NI 7772085 1313 0.21£0.02
s12 765£131 15¢1 0.1840.01
S13 11432114 20+3 0.25£0.03
Sl4 11162 1.62 13£2 021£0.04
SIS 9412083 1312 0.22£0.06
S16 724£092 16%1 0.24£0.03
S17 8141097 20+3 0.22£0.02
SI18 10.681.02 15£2 0.2140.01
S19 8541129 1724 0.2310.04
§20 11184101 2042 0304002
s21 9234094 16+1 0224004
§22 1153£0.83 1612 0.2240.03
§23 12.78£129 264 0.21£0.02
S4 855093 1412 0.18£0.01
S25 10.93£1.23 171 0.25£0.06
$26 8.01£0.99 1552 0.23£0.03
$21 6.6410.85 15£3 0.23£0.02
§28 10.74£1.26 17£3 0.21£0.01
29 6.67£0.97 1513 0.24£0.02
S30 9.6210.85 13%1 0.24£0.05
Sl 1149£0.93 1612 0.2210.06
$32 11.04£1.24 1743 0.2040.01
$33 1190+ 1.07 1512 022£0.02
S34 10.09£0.94 1813 0.25£0.05
§35 6.7310.79 11 0.20£0.02
$36 7761095 1243 0.2440.02
$31 4862 1.01 112 0.20£0.05
$38 8.46£0.99 11 0.16£0.01
39 5152093 913 0.19£0.05
40 491£1.03 612 0.1940.02
S41 4852090 11 0.15£0.04
N 8.59£1.14 713 0.25£0.05
43 4511103 811 0.15£0.03
S44 5331109 812 0.19£0.04
§45 10.9410.93 11£2 0.21£0.05
S46 7201086 11£2 0.18£0.02
S47 4091095 613 0.18£0.04
548 6.64+142 141 0214002
49 6.07£0.72 1212 0.21£0.06
§50 6.0310.85 813 0.2040.01
S5l 6211092 9t1 0.19£0.05
§52 762£0.79 913 0.17£0.02
§53 9.041129 1142 0.2140.04
S54 5611107 9t1 0.18£0.02

PEHE

2019FEE N EE 1688



B 25 FE , R R AR R RO AR | (RRZE) (i (B A A v
) R GRAEMRET) A B, LIX £ s 30K, 451 L6,
2.3 BMEREINS SESINERIEXES
K SPSS 21.0 B 4% 25 04 v IS5 | B R R 7
A HARE R AR BRI T S HT, P<<0.05
TR G B R R T,
RT HXUESWER

Tab 7 Correlation analysis results

bt KE.om  GIRECR BER,n IEHGE myy DHBAE my/g
K, cm | 0708 0558 0.762* 0.729*
AR 0708 1 0564 0809 0734
RER,m 0558 0564 1 0555 0580
FolE A g 0762 0809 0555 | 0.898"
DA mgg 07297 074 0580 0555 |

TE AR, P<0.05, 7 *P<<0.01

Note: indcater relationship, *P<<0.05, **P<<0.01
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Fig 2 Cluster analysis tree diagram
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Tab 8 Quality grading standard of G. scabra
&5
. 4 =
K cm >12.66 409~12.66
AR B >16 6~16
HER, em >025 0.15~0.5
DEM AR mg/g >127 048~127
R mg/g >672 3.03~6.72
FEIMUAFE BRI, SRR, AR R AR, LA R

AL, o R A AR, L, RIUAE  BOCRUR, TS BRI RL, LR,
WS, FMRAGERRE, B SREE, D, KERREEE
ST, A A Fe, TR AT, I

B JEMZiEE

D. % Jp I 2t

E. % 2k F.:%)%ﬂﬁ?ﬁﬁ
B3 R REZGHHE R B B S I EFAE
Fig 3 Typical appearance trait of G. scabra
FE i T 3R 2 28, S4~S6.S13, S17~S23, 525, 528,
S31~834 % J—5;S1~83.87~S12,S14~S16,S24
S26~S27.S29~S30,S35~S54 T Jy—2 %L R 5%
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