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i E: BW ESrERE M BB RN ARNER TR CESICHTE . MR KRAERTH K TSR B) KA
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Comparation study on contents of six active ingredients of Lagotidis Herba
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Abstract: Objective HPLC-PDA content determination method was established to determinate the main active ingredients of
Honglian (Lagotidis Herba), which included phenylpropanoid glycosides (verproside, echinacoside, plantamajoside, hemiphroside
B) and iridoid glycosides (10-O-trans-p-methoxycinnamoyl-catalpol and 10-O-[(E)-3,4-dimethoxycinnamoyl]-catalpol and
compared with the other primitive species, so as to provide evidence for quality control methods and clinical effectiveness. Methods
The HPLC analysis was performed on SPOLAR Cis (250 mm x 4.6 mm, Spum), using acetonitrile and 0.4% formic acid solution as
the mobile phase at a flow rate of 1.0 mL/min, the detection wave-length was 325 nm and column temperature was 30 ‘C with 10
pL injection volume. The combined determination results were analyzed using partial least squares discriminant analysis (OPLS-DA)
and cluster analysis. Results Under this condition, the chromatographic peak resolution of the six active ingredients had good

separationin in 34 batches of Lagotis integra, 21 batches of L. brevituba, 10 batches of L. ramalana, six batches of L. alutacea, five
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batches of L. brachystachya Maxim.and four batches of L. praecox. The six ingredients had a good linear relationship.The types and
contents of the main active ingredients contained in different bases were all inconsistent, with commonalities and differences. The
results analyzed by SPSS 25.0 and SIMCA 14.1 software showed that L. brevituba and L. ramalana were clustered, L. brachystachya
and L. praecox were clustered together, and there were large difference in different producing areas of L. integra, and the difference
between groups of L. alutacea was the greatest . Conclusion The established content determination and analysis method could
effectively analyze a variety of Lagotidis Herba and could effectively control its quality. By comparing the species from different
origins, it provided an effective basis for the development and utilization of its resources.

Key words: Lagotis integra W. W. Smith; Lagotis brevituba Maxim; Lagotis ramalana Batalin; Lagotis alutacea W. W. Smith; Lagotis
brachystachya Maxim; Lagotis praecox W. W. Smith.; phenylpropanoid glycosides; iridoid glycosides; verproside; echinacoside;

plantagoside; hemiphroside B; HPLC-PDA
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2 FAEEHR

2.1 BEMNERZE

211 BASFMAS RGUEAN A B4R
SPOLAR C3(250 mmX4.6 mm, 5pm); JishAf:
i (A)-0.4% FF R (B 56 B e it (0~20 min,
14% A; 20~35min, 14%~17% A, 35~60 min,
17%~20% A; 60~70 min, 20%~14% A; AR
i 1.0 mL/min; R 325 nm; A 30 C; i@
FEE 10 pL. B ILA 1,

2.1.2 XTHEEIRTRIDEI & BCESSTEREE . KRZEAT

10-O-trans-p-metho-
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Table 1 Sample information
EERE) e KA Hh H's £ KA
QY-1 &Z4&H=E  WIEHHNARE DG-7 HEHRERE  FHilEs AR
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QY3 &ZRHRE  JUIIEH AR DG-9 HEHREE FHilgy/\ - HLH
QY-4 &ZGRHR  HHAUNEEER: DG-10 fafaRHs  FHilEEamER (2018 KO
QY-5 AZGHRHE FEZ DG-11 MEHRER  FilEEBER (2019 KRB0
QY-6 EZHRHE VU EBXEA DG-12 M RERE AR
QY-7 AL HRHE VU IEMZ DG-13 M REE g I M R R
QY-8 EZHRHE SR DG-14 fEHRERE FHFRE=AHEAAHRAA
QY9 &L RHEF  FEiEdEASIARAR DG-15 M fERERE &b EmER
QY-10 &L RH=E FigH/\ BTG DG-16 M REE R MBEER
QY-11 &Z%HE it DG-17 FifaRHE  BEiHZ
QY-12 &ZRHE WA HSUNAREISE A DG-18 fafd 5 pujEay IEZ5k
QY-13 &L RHRE 255 DG-19 fafd s il Bt
QY-14 & RHRE AT DG-20 B REE LAY GRUPEED
QY-15 & RHE THHERKX DG-21 HEHREE HFEEHEESEHEZTI
QY-16 &L HRHE TN YS-1 BEREGRERE IS EANAaRERE
QY-17 &g HH=E  FigE/\—BAMIE (2017 YS-2 [BERGREE R EER
QY-18 &L HHE FigH/\ BT (20200 YS-3 BERGREE  EEEEER
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DG-3 HEHRERE  FHilggREMN 7Y-1  EMAREE PN SO EE R 2 RiEs
DG-4 MEHREE FEEWTHRERELEAERE ZY-2  EEMAREE YR
DG-5 HERERE  FiEETERKEEREKARSE ZY-3  EMRERE M ESE L
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PR 2-KERHE 3-BEEHE 43S ERE B 5-10-O-trans-p-methoxycinnamoyl-catalpol  6-10-O-[(E)-3,4-dimethoxycinnamoyl]-

catalpol

I-echinacoside ~ 2-plantagoside ~ 3-verproside

xycinnamoyl]-catalpol

4-hemiphroside B 5-10-O-trans-p-methoxycinnamoyl-catalpol

6-10-0-[(E)-3,4-dimetho-

1 WER@mMEEHmA HPLC BiEE
Fig.1 HPLC fingerprint of reference substance and samples

. MR E. W FE KT B, 10-O-trans-
p-methoxycinnamoyl-catalpol )3 10-O-[(E)-3,
4-dimethoxycinnamoyl]-catalpol X} 8 & &, KK
JE 5 NN 70% 53 )i it R 4409 0.1 mg/mL

(Rt FE A A

2.1.3 A Hl & B ERFERR R GE=
S £10.1 g, KEEME, BREHIVT, K
O 70%HEE 50 mL, PR, A4 (T3
250 W, #iZ 33 kHz) 30 min, ¥4, HKERR
&2, A 70%HEANE R R, BRA), JEd, B

SRYEW, BPAR.

22 FHEFER

221 RMEXRFR AEEEL “2.1.27 WUR PR
A% IR B VAT 0.25. 0.51 1.04 2.00 2.5, 5.0+
10 mLE 10 mLE S, I170% I # R 22 Z)
FE, w4, EIfE. 92117 TGRS T R
B, s HEmmA . DUEImBUAN LR (V) , H
JREWRE B (XD, 22flbRdERn LR, 6FhR o
EMERRRLF (RP=0.999 8) o 5 bithk Hh 2k i
AR 2R VTG A A O¢ REUNLAR2

F2 SWNRSHIRERZSTE, SMSEEMEXRE

Table 2 Calibration curve, linear range, correlation coefficient of each component

% ENEpap LRSI/ (ug-mL ™) R
FARE H Y=9220.6 X-+34201.3 2.882 5~115.300 0 0.999 8
KERTH Y=14700.3 X+28 163.1 3.087 5~123.500 0 0.999 9
BRI Y=13677.2 X—101 358.1 2.987 5~119.500 0 0.999 8
hemiphroside B Y=13958.6 X+3 408.5 2.762 5~110.500 0 1.000 0
10-O-trans-p-methoxycinnamoyl-catalpol Y=18 7854 X—5173.9 3.012 5~120.500 0 0.999 9
10-O-[(E)-3,4-dimethoxycinnamoyl]-catalpol Y=17757.5X—2081.4 2.888 5~115.400 0 0.999 9

222 RMRSEERNE B “2.1.27 TR
an VA VAU 70% H R IR FR R e R e, DL
RS (SIN) 30 LARIIRR, SN 101 1A
EEMR. SR ERW, o RNEA2.8~10.6
ng, EEMANI3~349ng, REFTH.

223 FEEFEREE REEREL “2.1.27 TR XA

TRAVRI0 pL, JELEHEREOI, LRI, 45 R
BEAHE . RERT . MIBRHT . HIT SRR
B. 10-O-trans-p-methoxycinnamoyl-catalpol. 10-O-
[(E)- 3,4-dimethoxycinnamoyl]-catalpol [ I [ £ ]
RSDZ351280.14% 0.21%- 0.31%. 0.34%-. 0.42%
J20.21%, RWICAEHE L R
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224 EEVERE BOEHBRR (QY-1D 66y,
A “2.1.37 WUR J7 ik A AR s, 1%
“2.1.17 WUR QIR E, dsRiEm AR, TS
o SRBM ALK ME R BEEAEREE . KA
H. MR EH. WITFHE KT B 10-0-trans-
p-methoxycinnamoyl-catalpol . 10-O-[(E)-3,4-dimetho-
xycinnamoyl]-catalpol ] Jit & 73 % 1) RSD 43 7l A
0.89%- 1.21%- 0.82%. 0.82%- 0.76%/20.94%.
225 REWE BCHE 68 & E R
(QY-1D , 4 53F0. 2. 4. 8. 12. 24 hiE ke
o HRBEMRE . KEME. MRFHE. M
1 45 Bk 7 B+ 10-O-trans-p-methoxycinnamoyl-
catalpol - 10-O-[(E)-3,4-dimethoxycinnamoyl]-catalpol
() U T AL A RSD 43 5l 90.45% . 1.01%- 0.73%-
0.97%- 0.84% [%20.74%, &5 F 3 B (L I 7E
24 hNFE -

2.2.6  DNFEEIWCERREE 2 BUR R A H A
ERETE SR, KEWE, 8T, In70%HEEE
S TCL ) ST RV BE 43 1) 91,040 24 1.016 6 mg/mL
FS R AR . B R AL R (YS-1) 6
fr, B K L1005 g, FEHERE, 20 EAEHET

AT, o3 RS RN E R 27 0o ot Y 6 Y 5
1.0 mL. 540 ABURZERTH . HEFTSEEREB. 10-0-
trans-p-methoxycinnamoyl-catalpol. 10-O- [(E)-3,4-
dimetho xycinnamoyl]-catalpoli&i &, K% FKE, B
S, I070% I AR TG ) R 0T B R FE 4 oA
1.011 2. 0.301 2. 0.511 5. 0.253 8 mg/mL%} &
AV . B IE AR R (QY-1) 61,
B %£10.05 g, FEEFRE, 4 nlE R EHEI T,

a3 R I ON b3 2 Fh o BB A A A W5 1.0
mL. %M “2.1.37 WUR J7 347 i 4 Al
W RS, PR, RINZITE AR
RN AR R MRAE . BEEMEE. KEAr
. HEFTSERFB.  10-O-trans-p-metho-xycinnamoyl-
catalpol . 10-O-[(F)-3,4-dimetho-xycinnamoyl]-catalpol
[ RIS 2643 50 N 97.5% « 99.9% « 99.8%  99.2%

101.3% A2 100.3% , RSD 73 7l 4 0.90% + 2.11% -

249%-. 1.38%-. 1.48%/%0.95%.

227 MEREENE  FRPEGREHER R (435
i) 0.1g, FEEMGE, 7HHEM “2.1.37 WUN Tk
SHNET, % “201.07 TN ENE, ]
SKOM A TR, THRESE. SR NRS.

=3 HmUNEER m=3)
Table 3 Results of samples determination (n=3)

JRE 5%
i -O-trans-p- - -0-[(E)-3.4-di -
B wmmr xent Ememy wngmep (COrewpmebe 100034 o spmgen
xycinnamoyl-catalpol xycinnamoyl]-catalpol

0Y-1 / 247 / 047 1.09 0.49 2.94 1.58
QY-2 / 2.48 / 0.88 0.68 0.27 3.36 0.95
0Y-3 / 3.19 / 1.30 2.52 0.27 4.49 2.79
QY-4 / 1.00 / 0.17 0.01 0.01 1.17 0.02
QY-5 / 2.78 / 1.77 0.44 0.15 4.55 0.59
QY-6 / 1.47 / 2.52 0.11 0.05 3.99 0.16
0Y-7 / 3.10 / 1.12 1.38 1.01 422 2.39
QY-8 / 2.88 / 1.72 0.85 0.11 4.60 0.96
QY9 / 2.88 / 1.72 0.85 0.11 4.60 0.96
QY-10 / 221 / 1.77 0.12 0.03 3.98 0.15
QY-11 / 5.89 / 0.82 2.67 1.51 6.71 4.18
QY-12 / 1.78 / 0.21 0.41 0.15 1.9 0.56
QY-13 / 3.34 / 0.88 123 0.59 422 1.82
QY-14 / 2.80 / 0.68 0.80 0.15 3.48 0.95
QY-15 / 2.90 / 1.9 0.18 0.04 4.89 0.22
QY-16 / 1.87 / 0.28 0.01 0.01 2.15 0.02
QY-17 / 2.11 / 1.83 0.12 0.03 3.94 0.15
QY-18 / 342 / 2.11 1.62 0.48 5.53 2.10
QY-19 / 3.38 / 1.42 3.1 0.36 4.80 347
QY-20 / 2.19 / 0.19 0.03 0.01 2.38 0.04
QY-21 / 7.70 / 0.20 0.06 0.01 7.90 0.07
QY22 / 572 / 1.55 0.01 0.01 7.27 0.02
0Y-23 / 5.76 / 0.64 0.04 0.01 6.40 0.05
QY-24 / 6.13 / 0.33 0.06 0.01 6.46 0.07
QY-25 / 2.29 / 0.94 0.17 0.04 3.23 0.21
QY-26 / 1.77 / 1.34 0.07 0.01 3.1 0.08
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oK 3
FiE A%
Gy Y o P ' 10-O-trans-p-metho- 10-0-[(E)-3,4-dimetho- e , AT e S
WRAE KRN B Srmmes  DDreepmele  DOIOSConen  ATAEE R
QY-27 / 1.59 / 0.41 0.61 0.02 2.00 0.63
QY-28 / 498 / 0.90 0.16 0.04 5.88 0.20
QY-29 / 461 / 0.42 3.52 0.26 5.03 3.78
QY-30 / 2.54 / 3.18 0.29 0.08 572 0.37
QY-31 / 419 / 1.23 1.57 0.10 542 1.67
QY-32 / 357 / 0.16 0.18 0.01 373 0.19
QY-33 / 3.01 / 1.10 1.98 1.10 411 3.08
QY-34 / 322 / 0.24 0.02 0.01 3.46 0.03
B4IL | / 327 / 1.07 0.79 0.22 434 1.02
DG-1 1.06 0.1 0.48 / / / 1.65 /
DG-2 1.16 0.01 0.79 / / / 1.96 /
DG-3 0.86 0.08 0.85 / / / 1.79 /
DG-4 0.70 0.10 0.63 / / / 143 /
DG-5 0.73 0.09 0.45 / / / 127 /
DG-6 1.15 021 0.45 / / / 1.81 /
DG-7 1.64 0.05 1.45 / / / 3.14 /
DG-8 1.05 0.15 0.55 / / / 175 /
DG-9 0.60 0.05 0.43 / / / 1.08 /
DG-10 1.49 0.16 0.71 / / / 236 /
DG-11 148 0.02 0.68 / / / 2.18 /
DG-12 1.26 0.03 1.19 / / / 248 /
DG-13 1.72 0.05 0.98 / / / 275 /
DG-14 1.38 0.13 0.76 / / / 227 /
DG-15 1.00 0.19 0.84 / / / 2.03 /
DG-16 171 0.15 0.94 / / / 2.80 /
DG-17 1.19 0.01 0.66 / / / 1.86 /
DG-18 2.04 0.04 1.65 / / / 373 /
DG-19 1.85 0.15 0.85 / / / 2.85 /
DG-20 1.17 0.02 1.15 / / / 234 /
DG-21 1.20 0.04 0.97 / / / 221 /
BE 1.26 0.09 0.83 / / / 2.18 /
YS-1 131 0.12 1.35 / / / 278 /
YS-2 0.96 0.13 0.74 / / / 1.83 /
YS-3 1.35 0.25 111 / / / 271 /
YS-4 0.93 022 1.17 / / / 232 /
YS-5 1.61 021 253 / / / 435 /
YS-6 0.65 037 0.63 / / / 1.65 /
YS-7 1.19 0.01 122 / / / 242 /
YS-8 1.25 021 0.70 / / / 2.16 /
YS-9 L1l 0.49 0.87 / / / 247 /
YS-10 0.86 0.1 2.05 / / / 3.02 /
il 112 021 124 / / / 257 /
GY-1 / 277 / 0.88 0.38 277 3.65 3.15
GY-2 / 1.44 / 0.05 0.05 1.44 1.49 1.49
GY-3 / 237 / 0.80 021 237 3.17 2.58
GY-4 / 1.17 / 037 3.80 1.17 1.54 497
GY-5 / 2.09 / 1.95 0.04 2.09 4.04 213
GY-6 / 484 / 0.03 0.05 484 487 489
B4IL | / 245 / 0.68 0.76 245 3.13 3.0
DS-1 / 0.84 0.40 0.01 0.84 0.40 1.25 1.24
DS-2 / 0.93 0.04 0.08 0.93 0.04 1.05 0.97
DS-3 / 1.25 0.24 0.02 1.25 0.24 1.51 1.49
DS-4 / 0.63 0.28 0.03 0.63 0.28 0.94 091
DS-5 / 0.75 0.11 0.14 0.75 0.1 1.00 0.86
BE / 0.88 021 0.06 0.88 021 115 1.09
ZY-1 / 2.15 / 0.05 / / 220 /
7Y-2 / 033 / 0.07 / / 0.40 /
7Y-3 / 031 / 0.1 / / 042 /
ZY-4 / 0.24 / 0.10 / / 0.34 /

$9fE
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2.2.8 FEMr (hierarchical clustering alg, HCA)
KHISPSS 25.04t it A #EATHCA M, B 4LA
P RIE, DIRRCF 7 BB B Ebrite, Bl 4ot
ST KT U7 B R 2 50, A S R R
PR HBEIRE A 1 —2K, MR HE SRR H 5 R
BT 2 RGP BER 100, K S
HEHENREERE T —K, #THEgRHE
IR 72K, SRR R H SR A ok
VETH BONEIE A D, R, ISR,
YIRA ST RS —E MR, U
WP AR — E I ZE SR

2.2.9 i/ 3L HF 73 Hr Corthogonal partial
least squares discrimination analysis, OPLS-DA) %
KHISIMCA 14145 B, Soxt Bttt A7 70 2R
B, BEATOPLS-DAZ T, R G & B R T7
BRI B R ER S, AR WE2. 45 REVIRE
fal S H 5 [ A G B A LR, T 5 A
HEHRHX 7 KR H RSl E e,
G H AN F R A L, I ZER R 2% 5%
HE RIS LIS, AFREREAE - EER,
HHCAS R R —.

12]

B2 FTRERZEER OPLS-DA F57E

Fig. 2 OPLS-DA score diagram of Lagotidis Herba
3 Ui

BT XS (il 5% A F S R G I Al s
W & AT T B8, Bk ER T HAR
SPOLAR Cjg (250 mmX4.6 mm, 5 um) , Waters
X-Bridge Cis (250 mmX4.6 mm, 5 um) } Hypersil
GOLD Cig (250 mmX4.6 mm, 5 pm) , HZ&LLE
2% SPOLAR Cig (250 mmX 4.6 mm, 5 pm) 735
JE R R AKAE 190~700 nm AT 5401 I
S KA, AIASIBACAE 325 nm I % @ik
e Fy W T AR B s ULBIAR R GE S L BT XS T O -

Ke FHEE-K. LHE-02%FRRER . LIE-0.4%F
PRI . LI -0.5% RV Wi e £ 1 -0.2% 1k TR s
B, WAVLHE (A) -0.4% F BRIV R FE e i 43 2
RO e fE o AR VAR £ T FF i B SE U
A, TR R R AT T E A, AL
“2.1.37 BRI A

AR IR S bl L, SRE T F A
FEREA, FH TR AR 125, ARSZIG T
T ¥ RGeSy . S5 RR, ANFERERE
O 6 PR IR R B B A Lt 2
P ERIERRIIH, S4RHETESERNE
TR CREATH LTS B) 5 ANk
1 2K (10-O-trans-p-methoxycinnamoyl-catalpol
10-O-[(E)-3,4-dimethoxycinnamoyl]-catalpol) , &
SACHEE AN R H: R R H RS 25 0 H R
B EH 4 BEy; EREGRE R 4 B
bb, WEHDLEMMEF . HAREEEESH
RNRE R CERIEREE . REATH a5
), o RN s R S H R [F]4
I RE . MR H A RERE S D2 T
FERE B, HIESETM, AN VP EETT
M, KEMH: S5GRHE (327%) >FH R
(2.28%) >Kaf#H (0.88%) >4 (0.76%) > [ilf#
(021%) >4 (0.09%) ; MMBEFH: HiE
(1.26%) >EFE (1.12%) ; TR R
(1.24%) >%E1E (0.83%) > (0.21%) ; #HiFT
G B: 2% (1.07%) ># (0.68%) >4
( 0.08% > > % f ( 0.06% )
methoxycinnamoyl-catalpol: FifE (0.88%) >4=%
(0.79% ) > #FE M (076% ) ; 10-O-[(E)-3.4-
dimethoxycinnamoyl]- catalpol: H:ilf (2.45%) >4
% (0.22%) >FHEE (021%) . KREWOMEET
M, FHRRTE: 2% (4.34%) >FEH (3.13%) >
[FAE (2.57%) >5EfE (2.18%) >4 (1.15%) >
2 (0.84%) , WEEEREEE: I (3.20%) >
B (1.09%) >4% (1.02%) .
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10-O-trans-p-
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