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Determination of iridoids and flavonoids in Gentiana szechenyii by quantitative
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Abstract: Objective To determine the content of iridoids and flavonoids in Gentiana szechenyii simultaneously by quantitative
analysis of multicomponents by single marker (QAMS), and verify the feasibility and applicability of the method in the
application of its quality evaluation. Methods Using HPLC with two typical elements szechenyin A and isoorientin as the
internal reference, the relative correction factors (RCFs) of the loganic acid, sweroside, gentiournoside D, depressine,
isoscoparin-2"-f-D-glucopyranoside and isoscoparin were determined. Then, the above relative correction factors were used to
calculate the content of several other components, so as to achieve QAMS. The external standard method (ESM) was used to
determine the contents of these eight components in the medicinal materials. And the differences of measured results of the two
methods were compared to verify the accuracy and feasibility of QAMS. The quality of herbs from different origins was also
evaluated. Results The RCFs of the loganic acid, sweroside, gentiournoside D and depressine were 1.901, 0.994, 0.974 and
1.398, respectively, with szechenyin A as the internal reference. The RCFs of isoscoparin-2”-B-D-glucopyranoside and
isoscoparin were 1.511 and 0.969, respectively, using isoorientin as the internal reference. The results showed that the RCFs
repeatability was good. There were no significant differences in the determination results of the contents of 24 batches of G.
szechenyii obtained by QAMS and ESM. Conclusion The results of the QAMS established in this study are accurate, reliable
and reproducible, and can provide reference for the quality evaluation of multiple indicators of G. grandiflora.
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N TEZIMFRAED “ AR OREIELRD)” TR, A
PSR A ] SR 3 S G - £ L s 1 M 6 )4 E LR
o, PR, BAMRRE. FIRRTIRL, R EfeRIErE
o3, LA 177 Nl W e i 2 s N i L L P e S
YRERFPIRAE . BT FERER,
Bk, HATCHEIIN—RBEs. T EREm iR
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Table 1 Source information of 24 batches of samples
s KA [H] KRB Hh
DHI1 20190925 g4 3 E R0t
DH2 20200902 DY )14 H # A e bt Qe
DH3 20190925 HigEEELRHN 2 HFmERT
DH4 20200915 PY)1148 H Fo3E8E B A48IE 2 /NE W HUR
DHS5 20200712 VHJK H VA X Frp¥ M Zi M A= OeseD
DH6 20200902 #Hifg/\—Zi#iids- = s (kg
DH7 20200730 g4 HRig e (e
DHS8 20200730 g4 )\ —ZittTii5-504 wsl ()
DH9 20200902 7Hjs il mER (&)
DH1020200903 ¥4 FEERER (B
DH1120200713 FHiEEMER (W)
DH1220190621 DU )I|48 BT HIM R BE (s
DH1320190925 PUJ1[48 B N 24 /R 56 H 2R BR 1L 2 5 K #r
DH1420190925 48 3 e B M 2
DH1520200805 5¥#48 EMiRERE ()
DH1620201120 sl MERHEZDLA IR AR ()
DH1720200708 PU)I145 H# i ER: (W)
DHI1820190920 PR M 2h)  (fse)
DH1920201003 FEILFMERIES (&)
DH2020200923 FEILFEERIES ()
DH2120200723 FEiRPiEe (s
DH2220201114  FUsEER R 2 A4 A7 (IR
DH2320190925 Hi#EmMER (W)
DH2420200902 H#ERELMER (WHE)

2 HEEHER
21 k&Y

B iEHE: Inertsil ODS-3 fAi 4 (250 mm X< 4.6
mm, 5 um); BN 0.2%BE R /KR (A D,
L (B AHD, BEEEYEML: 0~5min, 20%~27% B;
5~12 min, 27% B; 12~55 min, 27%~45% B; 55~
62 min, 45%~48% B; 62~82 min, 48%~56% B;
82~85 min, 56% B; 85~90 min, 56%~20% B;
AR E 1.0 mL/min; #EFEE 10 pLs A 254
nm; 35 C, @MiEELE 1.
22 XMRamiEiEnEE

FE RO E S B HTR 17.09 mg. A AT
17.92 mg. SFZEETF 1720 mg. SF4EEER-2"-O-MLH
HIZIREE 20.24 mg. REEER 1678 mg. SIURIH
D 17.82 mg. “FRMHEEH 19.15 mg. KAEWAHE A
67.27 mg 73 E T 10 mL &3, I1HBERARNZIEE,
Bl RS R 8 xR ATOE R, BT
50 mL S, DR BT AL 73R 153.90,
71.68+ 51.60. 253.00. 178.13. 89.10. 143.63. 605.43
mg/L FIRAXHE A T 4 CUKEEDLIRAE, %,
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I-BEHIR, 2-BAHE, 3-RERT, 4-RERALRK-2"-0-MM
HERET, s-ReEER, 6-SUUEHY D, 7-TFJRHEET, 8-
KIETENETF Ao
1-loganic acid, 2-sweroside, 3-isoorientin, 4-isoscoparin-2"-p-
D-glucopyranoside, 5-isoscoparin, 6-gentiournosides D, 7-depressine,
8-szechenyin A.

1 REMBRAR (A) MAIELEHR (B) HPLC
Fig.1 HPLC chromatographs of mixed reference
substances (A) and sample of G. szechenyii (B)

eI, HWERuEW, B
23 Hil@EARNEE

IFEB AR (G 350 £40.5g, HERE,
BHEME, IR 25 mL, FREE, @
AP (T)ZE 250 WL A% 40 kHz) 30 min, HUH,
A, HEERN R T E, RRA, R, R
. Bt
24 FERFER
241 ZRVEIEHIEEE RS FR VA 0 R
T T R A R 1) S R AR R TV 6 T R VA VR
F242.17 BUEATE SR RO e g mAR, DA (YD
RYAEFR, S REI R IR (X S AL bRz il
PR 2R, 1527 R A O R A (RD), &5
R RPYIRT 0999, RIFHFEIRIE SR R i
MLMERR, W& 2,

®2 KRS 8 MESRILMEREASFE

Table 2 Linear regression equations of eight components in G. szechenyii

Ry EVEppE R A/ (ngrmL ™)

LEHIR Y=6.5813 X+2.7112 0.999 6 9.23~153.90
AT A Y=12.53 X+3.081 1 0.999 7 4.30~71.68

S A Y=21.177 X+0.634 2 0.999 7 3.10~51.60

S & A TR -2"-O- M W ] 4 Bl Y=13.925 X+4.086 3 0.999 7 15.18~253.00
S ELR Y=21.694 X+3.666 0.999 7 10.69~178.13
B EY D Y=12.954 X+0.570 7 0.999 7 5.35~89.10

R |EiiERES Y=8.9233 X+1.7329 0.999 7 8.62~143.63
KIEMEH A Y=12.436 X+12.6 0.999 6 36.33~605.43

242 FEEPEAL REEERIDUR A XA, 1% 0.77%. 1.10%. 0.74%, RWMBMIERLE 48 h

“2.17 TN S KA IESIERE 6 UGHAT AT, REIX
BEFE 10 pL, R E AL SEHERR. A
FH. RARE ., BEELR-2"-0-MH &
SRR SWORMETF D TR IS i AR,
THEIE TR RSD H, 455 BRI & pisr (T
A4 RSD 43114 0.87%-0.76%-0.47%+0.89%-0.90%-
0.88%- 0.69%- 0.82%, i I ESKE% R IT.

243 FoEtuie  BURAERIEZH (DH6), %
“2.37 TN RSB, BETERTY, 450
FHHIEH 0. 2. 4. 8. 12, 24, 48h #FE, id
SRR, SR KA REE A, DEREFR. B
K R R AL ER -2-O- ML AT R
FEEAE . SUUREY D Vo HER T 06
i RSD %14 0.87%40.52%+1.35%10.97%- 0.80%-

W A P R AT .

244 HEMRE BURIEHIHZiH (DH6), &
“Q37I R AT HI S 6 AR A KR 2.1
TR PFERE, e SRR B i, ik
. REe®ER2"-0-MRHEE P . BEEILER.
SIORIAT D, P REERT . KAERIHE A 17
EEHIN 2.668.0.782.1.227.9.560. 6.719. 1.395.
1.852+ 13.962 mg/g, RSD {EH 7374 1.20%- 1.02%-
0.65%- 0.75%- 0.49%-. 0.38%. 0.91%. 0.64%, %
B R E S M R AT

245 JNFERIBCRIE R EARE 0.25 g EAITE
BRI R B A (DH6) 6 43, IMAN—E &
TRA X R IAOE R M ST 250 b 25 4 00 B 2y
EEM 100%), % “2.37 TR 7 i) 44 R
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W, % “2.17 WUREGEEAEEREHT, ORI,
THERACIREEE A AR JE A 30 AR,
REEIR2"-O-MMEE T . FE&EER. S
JERHFF Dy FAREES TR P RIUCER 5 51 99.65%
96.51%. 100.87%. 96.65%- 99.82%. 99.84%. 103.33%.
100.91%; RSD 43724 1.66%. 2.36%. 1.90%. 1.34%.
1.77%. 1.63%. 2.24%. 2.45%.
25 MHEMRERF (i) BIHE
KHZ S IES, BURAX R IRm, %

“2.17 TR Bk & RERE 21 4. 6. 8. 104 15 uL,
PAKAE IR A FI R 28R NN S, 2 alih &
RIERAT A XN HERER. WA RE. SU0kH
T D, CFRAERE AR IERET () MR
T R wie=-2"-0-M R A M e e R
o AR 3. 4.
Jsi=flfi=(As X C)/(Cs X 4i)
ACHASY s TR, COANSY s IIE, A NFERIRSY i

e T A

Ci ARFN Y i WL

R 3 KR AEPIRGERTE LA EN R IERETF
Table3 RCEF of iridoids in G. szechenyii

J‘&ﬁéﬁﬁﬂ/uL fuemuﬁ A/ AR fuemuﬁ A/EF T fME?EHuTT A/t D f»umzuuﬁ AJT gt
2 1.914 0.990 0.980 1.378
4 1.894 0.989 0.970 1.390
6 1.894 0.987 0.969 1.399
8 1.888 0.994 0.970 1.398
10 1.886 0.987 0.969 1.391
15 1.929 1.015 0.989 1.430
FIME 1.901 0.994 0.974 1.398
RSD/% 0.88 1.09 0.84 1.26

x4 KRIUEREDABFNLER fu
Table 4 RCEF of flavonoids in G. szechenyii

BEFEARFR /UL I s et I werniin swins

2 1.490 0.956

4 1.524 0.974

6 1.524 0.976

8 1.505 0.966

10 1.510 0.972

15 1.512 0.970

Rl 1.511 0.969
RSD/% 0.83 0.74

2.6 fuHOTAMER

2.6.1  /N[A] G RLOR i ASOR L AR X £ IR
M 56 5 T ALE AR 1260 BE LC2030 2
FhAS [ 1 5 280 A €41 R 48 A Inertsil ODS-3(250
mmX4.6 mm, 5 pm). SWELL-Cjg (250 mmX4.6
mm; 5 um) . Comatex-Ci3(250 mm X 4.6 mm, 5 um).
Sepax GP-Cis (250 mmX4.6 mm, 5 pm) 4 FiA[H
M RER:, S ARAERAE A 6 Bl 208 DARTF IR |
B . SRR D, FRIEEEE . B4
R2"-O-ME I A . FaEILRN £ 52m,
25 BT RSD 1H<5.0%, R fi AEARFFIE
AR N AR E AN, K S.

2.6.2 AEURXT fi LI HADERE AT, A
[FAE R (304 35 40 C) FllE HEE IR 8 4 Kt
SR Et DL SFRIEEEE . Fe®iR-2"-0-t
R BE . AR £, RSD 7371104 0.57%-

1.47%- 0.30%-. 2.93%-. 0.99%-. 0.27%, iIHAE
FEURXT for BISZIA TG W M2 R
2.6.3 ANEMRRATRERT fo; I5EM HAR IS %A A
A, AR E (0.8, 1.04 1.2 mL/min) M52
LEEHR. BARE. SE0EHE D, ~FRIHEEE
FEEMAR2"-O-MIEHEIEE . RE&ELRM Lo
RSD 1HN 0.34%. 1.53%-. 0.91%-. 3.38%- 0.18%-
0.58%, VLHIARMATIRE T fin A RIFEH M.
27 — M % iE & ( quantitative analysis of
multicomponents by single marker, QAMS) H 1%
MK 5y B iEIE E L

AW FCR AN ER AN E]) (o) BEATARHI RS0 B
WRERENL, TR SRR AR B0k
JHTF D P HEEE X SV AL RAE A AR R
FAIIA] () PAS R AR ZR-2"-O-IL I s A 1 7
SEAFEN SR 2T 1, &R HAT O
Ve AERUWIER 6 PR, & H) i 1) RSD /T
5%, AR X6 & AT R AT
2.8 QAMS 54%MEi% (external standard method,
ESM) HYLLE

I3RS BN 24 HEAE SIS 10 pl, JEA
BRGRAHETEL, . KA ESM Al QAMS 115
M RACRIET A, SEERR. B . F&
A REELR-2"-O-WE AT REeEER.
SR IRE D, P RIEEEER & E, SRNE T, 4
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Table 5 Effects of different columns and different instruments on RCF of ingredients in G. szechenyii

(& (N S o Armwars o Avserser e Aot D f xaprmir Arvmat [ nasiiseeninn [ R/ nenis
ZHEAE 1260A  Inertsil ODS-3 1.887 0.988 0.986 1.408 1.515 0.976
SWELL-Cis 1.869 0.988 0.972 1.460 1.505 0.967
Comatex-Cis 1.876 0.989 0.975 1.424 1.500 0.973
Sepax GP-Cis 1.870 0.966 1.002 1.481 1.516 0.965
3 LC2030  Inertsil ODS-3 1.835 1.019 0.980 1.375 1.489 0.953
SWELL-Cis 1.849 1.008 0.954 1.400 1.508 0.966
Comatex-Cis 1.847 1.015 0.976 1.410 1.483 0.957
Sepax GP-Cis 1.895 1.048 1.030 1.373 1.536 0.871
FEME 1.870 1.000 0.985 1.422 1.509 0.954
RSD/% 0.96 2.63 2.50 2.59 1.08 3.87
x6 TREMLEFMEBIEHENSHEXTREE
Table 6 Relative retention time of different columns and different instruments
& R E e Anserm oo At oo Alogoem D e Aermmts § pemi/senngy | Runw/Renin
ZHEAL 1260A  Inertsil ODS-3 0.123 0.211 0.663 0.683 1.244 1.340
SWELL-Cis 0.123 0.201 0.661 0.670 1.256 1.323
Comatex-Cis 0.123 0.217 0.657 0.681 1.299 1.371
Sepax GP-Cis 0.124 0.206 0.658 0.677 1.265 1.335
BH LC20A  Inertsil ODS-3 0.124 0.210 0.659 0.681 1.242 1.337
SWELL-Cis 0.116 0.185 0.630 0.652 1.301 1.382
Comatex-Cis 0.115 0.198 0.630 0.665 1.350 1.440
Sepax GP-Cis 0.120 0.210 0.633 0.664 1.304 1.386
P 0.121 0.205 0.649 0.672 1.285 1.362
RSD/% 2.97 4.86 2.29 1.59 2.88 2.81

REW, 2 FONEIRMEE LR EEER, £
AL QAMS TEM M KM B 535 1a A 2 s o0 A
S B R A, AT O ORAE e E ) 22 R bR o A
PRESRAL IR IR 2%
29 HR59Mh

W 24 HEAS R P Hh 2564 S AR B B3 A
Zi ik fe SUEE AL VRN RG) (2012 fRO H,
UL DH6 244 (il B 2 B8 (i, 74 g 48 800 I 3t
ITARLEE 3BT (B 2). 53R R B 24 L RAE e iH 3
12 NMEFE, RENTES 5N 9.934. 16.927,
28.806. 30.25. 37.618. 40.509. 53.446. 55.202.
65.426. 74.451, 77.451. 81.102 min. 24 #L KL
BZ44 5 DH6 AHLLEAE 0.956~1.000, X FEHIA
[F) 7= 1 () KA AR 250 B B i — 80k 24 #ik2y
MEMERELE 2. BL 8 MR & BAE NN
¥8¥x, iz GraphPad Prism AT #4 P47, ILIE 3.

B 3 WA, RAETEIH A ROl sy & 22 e i
=, KA RiRE A SREE s THMSR D, Mz

S REMTHADR Y. SESENESE R,

DH13 (PY 1A BT £ /R 55 HRERLL 2 5 K00 #F
iR (ERER . SUURIEE D R4 KR
OB BT HAR T, 430 1,725, 0.125.
0.920. 1.434. 2.710. 1.891. 0.495. 5.943 mg/g.

LR BRI, Rewiesn. KRB A
SRRy DHA RE 505518 7.911,
1.779. 8.586+ 31.593 mg/g); SFEr B & kM
LN DH14 (2.28 mg/g), S5HAKH DH13 (0.920
mg/g) FHZE 2.48 fi%; T EK-2"-O-ML 0 % bE
& Bty DH24, 545K DHI3 (1.437
mg/g), FHZ%E 7.76 f5; SUCRNHE D & & s it
N DHI19 (4.765 mg/g), S5HAKK DH6 (1.337
mg/g) FHZ% 3.56 fif; VP RMMERT & &K m Pt
DH3, S5# KA DHI3 (0.502 mg/g) #HZ 10.96 5.
ZE LR, AR A SRR S EER T RE,
V91128 H F0 BEE B AL 2 /N BN R AR 1 2544
R, UG BTN 2 R 55 HZR BB 1L 2 5 KA
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Table 7 Content of five iridoids and three flavones in 24 batches of G. szechenyii by QAMS and ESM

#=7 QAMS 5 ESM 15 24 it AFE B 5 FhEMGERGELFN 3 FEFIXNEE

RSB (mg-g™)

ik DERHER BARE RAYH REEAERT RedfR SUOREE D CPREEE KHEREHE A
DH1 ESM 1.848 0.814 1.492 9.160 5.881 1.980 1.071 17.236
QASM 1.875 0.825 — 9.106 5.840 2.005 1.081 —
DH2 ESM 3.477 0.912 1.825 7.856 5.544 2.537 3.965 19.425
QASM  3.509 0.924 — 7.813 5.507 2.569 3.977 —
DH3 ESM 2.847 1.338 1.341 10.249 5.860 4.085 5.487 25.927
QASM  2.879 1.350 — 10.186 5.819 4.138 5.503 —
DH4 ESM 7.855 1.767 1.366 7.418 8.651 4.597 5.087 31.593
QASM 70911 1.779 — 7.377 8.586 4.659 5.104 —
DH5 ESM 3.222 0.806 1.975 8.053 5.862 2919 3.476 17.708
QASM  3.253 0.817 — 8.009 5.823 2.956 3.486 —
DH6 ESM 2.561 0.754 1.180 9.177 6.452 1.321 1.774 13.380
QASM  2.587 0.764 — 9.121 6.405 1.337 1.783 —
DH7 ESM 1.601 0.882 2.081 7.951 5.495 1.920 2.358 12.129
QASM 1.624 0.892 — 7.908 5.459 1.942 2.365 —
DH8 ESM 3.525 0.753 1.452 6.563 6.593 3.528 4.444 20.257
QASM  3.558 0.764 — 6.528 6.546 3.572 4.456 —
DHY9 ESM 2.907 0.721 1.829 10.020 6.828 2.521 2.700 15.989
QASM 2936 0.732 — 9.962 6.781 2.551 2.709 —
DH10 ESM 2.644 0.827 2.106 8.852 6.265 3.481 3.758 20.010
QASM  2.674 0.838 — 8.804 6.223 3.525 3.770 —
DHI1 ESM 3.155 0.677 1.991 9.443 6.616 2.664 3.353 18.170
QASM  3.185 0.689 — 9.389 6.570 2.698 3.364 —
DHI12 ESM 4.259 0.921 1.533 8.436 6.582 3.623 4.275 22.983
QASM  4.296 0.932 — 8.388 6.535 3.670 4.289 —
DH13 ESM 1.725 0.125 0.920 1.434 2.710 1.891 0.495 5.943
QASM 1.741 0.137 — 1.437 2.694 1.905 0.502 —
DH14 ESM 1.953 0.703 2.280 9.739 7.632 4.432 3.355 17.300
QASM 1.980 0.714 — 9.684 7.579 4.486 3.365 —
DHI15 ESM 2.562 1.072 2.217 9.555 7.068 2.660 4.086 21.671
QASM 2592 1.084 — 9.501 7.019 2.694 4.099 —
DH16 ESM 3.360 0.614 1.549 9.808 6.696 2.551 1.666 14.679
QASM  3.390 0.625 — 9.750 6.648 2.581 1.675 —
DH17 ESM 2.103 0.743 2.170 9.454 6.745 2.371 2.614 16.355
QASM  2.130 0.754 — 9.402 6.699 2.400 2.624 —
DH18 ESM 2953 0.734 1.717 10.965 6.907 3.058 2.514 18.563
QASM 2.984 0.745 — 10.900 6.859 3.097 2.525 —
DH19 ESM 4.043 0.548 1.194 8.010 6.490 4.706 4.153 21.400
QASM 4.079 0.560 — 7.963 6.443 4.765 4.166 —
DH20 ESM 3.788 0.838 1.705 8.331 5.718 2914 3.908 19.520
QASM  3.821 0.849 — 8.285 5.679 2.951 3919 —
DH21 ESM 2.921 0.778 2.223 8.635 6.598 3.008 3.380 17.020
QASM 2951 0.789 — 8.588 6.553 3.045 3.390 —
DH22 ESM 4.205 1.000 1.924 8.668 6.167 3.852 4.412 20.618
QASM  4.240 1.011 — 8.620 6.125 3.900 4.425 —
DH23 ESM 2.560 0.740 1.790 8.366 5.878 2.599 2.989 17.709
QASM  2.589 0.752 — 8.320 5.838 2.632 2.999 —
DH24 ESM 3.935 0.606 1.527 11.217 6.981 3.306 2.921 17.232
QASM  3.968 0.617 — 11.148 6.931 3.346 2.932 —
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