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Determination of iridoid glycosides in Lonicerae Japonicae Flos and its patent
medicine Lianhua Qingwen Capsule by dispersive solid phase extraction-HPLC

CHEN Jing-xian"*, ZHANG Min-min®, CUI Li', ZHAO Zhi-guo', WANG Dai-jie', YAN Hui-jiao',

GENG Yan-ling', ZHAO Heng-qiang', WANG Xiao'

1. Shandong Laboratory of TCM Quality Control Technology, Process Control Research Center of TCM, Shandong Academy of
Sciences, Shandong Analysis and Test Center, Jinan 250014, China

2. College of Life Science, Shandong Normal University, Jinan 250014, China

Abstract: Objective To develop a new method based on dispersive solid phase extraction-high performance liquid chromatography
(DSPE-HPLC) for the rapid extraction, cleansing, and determination of iridoid glycosides (loganic acid, morroniside, loganin,
sweroside, secoxyloganin, and secologain dimethyl acetal) in Lonicerae Japonicae Flos (LJF) and the related traditional Chinese
patent medicine (TCPM) Lianhua Qingwen Capsule (LQC). Methods Ultrasonic extraction was used for the extraction, different
purification material was investigated for the rapid purification, and HPLC method was used for the determination of the content of
iridoid glycosides. Results The purification effect of LJF extract was much better by using diatomite as the purification material; The
purification of LQC extract was much better by using diatomite-active carbon 80 : 20. This method was simple and rapid, and has high
efficiency. It could be used for the extraction, cleaning, and determination of iridoid glycosides in LJF and related prescription
combined with HPLC. Conclusion This study expands the application of DSPE in the extraction and purification of complex matrix
traditional Chinese material medicine (TCMM) and TCPM, and supplies the new method and data support for the extraction and

purification of bioactive compounds from complex matrix TCMM and TCPM.
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Table 1 Effect of extraction solvents, extracting time, and ratio of material to solvent on iridoid glycosides in LJF

FE B (ngg ™)

9
BT DR e DY MgE WA DT TR AR I 4R
PRI A1 30%L B 499.30  208.84 94.00  213.33 1 454.01 31.06
50%ZE 62928 21826 11653 207.75 1522.95 49.79
T0%Z. 0 55436 218.83 9324  196.24 1339.76 86.07
90%ZEE 12631  278.43 3278 115.58 759.10 9.39
P ) /min -~ 5 258.90 89.00  41.74  129.41 875.91 23.65
10 365.55  172.18 80.30  154.05 1127.77 49.00
15 505.15 22343 11835  172.50 1409.98 84.93
20 477.19  198.83 10590  196.89 1335.06 42.66
25 494.63 19855  103.26  203.55 1366.63 46.31
B EL 1:25 380.74  256.49 4143 121.50 1393.52 34.08
1:50 388.84  286.50  34.88  133.15 1539.85 42.92
1:100 44536  266.67 3137  136.50 153031 43.05
1:150 451.69  278.73 67.80  154.05 1651.53 68.98
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B A 70 S I S L & LR A AR E
E 4L FT R 100 mg B, 8 H AR R 23
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HF G 8 5%
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ZiEty LORSEEG, W] DUR 2 AR A6 H PRI B
WFEHCAAL Tk, HARWTR : HERAR O i JF i
20~40 HIfie 46258t 0.3 g BT =AMpeih,
I 50% &% 30 mL, A HFEH 15 min, H{ 2 mL
WL i RS 1 100 mg, WIIRY 1 min,
it 0.22 pm PEMESS, HX 3 L fi HPLC 53#f7 .
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JE B 2 TR 2 PR B S By, IR 22 5K
P B (R A R DL S BIL R 82 b B AR Tk G 2
A3 AR B 4
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fik e VS PEIR (90 1 10D FEdE -1 PR (80 & 20).
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JRA AT AR B 2 & AN R (R 3), WARRL min) [M5Em, Z55UREA, SRAT 100 mg {4k 4R H
Rl W—DH8 T H I AE (104 30 50, 6 1 min I, % PR T80 & SR
100, 150 mg) AFALI ] (0.5. 1. 2. 5. 104 30 B, wHIFit—B09t.
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Table 2 Contrast of mass fraction for each compound in different cleaning conditions

FES B/ (ugg™)

e R SR BEE UZE WA DERTE O JTEGEAREE Wk o4
BRI U HREET 33179 29239 69.12  180.05 1123.09 50.80
R 35030 30442  80.04 18325 1167.92 43.43
RPESEARER 26630 27236 4448 151.56 1 006.55 28.06
BPEAARES 252,62 24551 3635 163.31 965.24 26.14
FEEE T 38546 36492  64.80  177.20 1319.05 4728
I E/mg 10 30039 19122 1298  183.97 801.95 33.83
30 25772 25212 4626 15548 971.01 24.86
50 25772 260.14 6023  163.31 944.11 6.93
100 27033 27877  61.50  192.34 1063.22 437
150 24779 25733 39.65  196.79 941.55 4.07
Wb H/min- 0.5 496.03 151.75  84.11 23578 1341.46 91.14
1 42223 15347 5058  233.11 1321.29 50.48
2 38278  153.47 5007  227.24 132321 39.59
5 358.62 12971  51.85  231.15 1307.52 44.71
10 41981 168.18  65.06  246.29 1321.93 37.67
30 33179 29239  69.12  180.05 1123.09 50.80
F3 HLFIEBMSNT
Table 3 Effect of purifing agent types
R EL REA B pee )
DR HiEE DT BT WERSERTE O JFEREARBT I R
fik 1 44832 1854 2978  196.73 44732 24.85
EBE -V R (90 110D 348.16 4451 48.17  177.36 428.36 39.84
fEBE -V R R (80 120D 364.69  47.72 3242 187.12 414.15 68.86
fEBE -V TR (50 1 50) 41515 29.92 1586  180.64 401.47 7.51
N ‘ ‘ Eﬁﬂéﬁﬁéﬁn@'ﬁm%t‘mﬂ/% _ _
LR R BEE A WA SR TGRS TR o4
fiEdE 1 5.06 0.40 0.39 2.66 3.43 6.11
e iR (90 110D 4.14 0.86 0.68 2.87 3.93 10.07
e iR (80 1 20) 4.36 0.91 0.51 3.05 3.84 15.68
R - R (50 150D 4.59 0.60 0.28 2.74 3.46 9.08
2.5 LQC ik &iniksl& 200 100 mg, AR 1 min, i 0.22 um JEMRL)S,

gity LIRSS, v LA E LQC WA BRI HU 3 uL it HPLC 434#7.
PGS, HARIR . MERIFREL 1.0 g LQC BE 2.6 XM BRIRRAIH &
M E T MBI, A 50%Z8E 40 mL, $RH 1 YR SRR R IR . ST, DR, M
min, B 2 mL IS, DA b -ig e (80 o WA . TR A — L L
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X HEAHIE 10 mL BRI, 0 50% FH RS A%
ERRRNE, A, BT R E S 3 333.33,
333.33. 366.67. 300.00. 333.33. 333.33 ug/mL &
Bt AT, F— 5 UGG RS il b v
CHARFRAS B0 49 2. 44 204 40, 200, 400.
2000 %), fEH.
27 BIEERHG

Kromasil Cig #F (250 mm X 4.6 mm, 5 pum), i
AN 0.4% R /K - LI, BEEEVEIFE . 0~
15 min, 10%~14%4JE; 15~35 min, 14%~25%
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£ 240 nm; AFURE 0.8 mL/min; #EFEE 3 pL;
25 Co EARTFFALM IR S NS e S 3
oh R4 TP R IR TS B I A BT A T 1 TR
2.8 FEFER

Fie “2.77 CIESATF IR T, D E & AR BT
WP FRVR 0] B s v P B A S R I TRIRR, DA%
B Y)W AR RS (XD, TR AR bR
(V), ZefilbaiEthze, JRMBEIATRE (& 4. ¥
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1-loganic  acid 2-morroniside 3-loganin 4-sweroside

5-secoxyloganin  6-secologain dimethyl acetal

1 REXMRE (A).ERERMY (B).LQC REM (O)
Y HPLC-DAD

Fig. 1 HPLC-DAD of mixed reference substances (A),
extract of LJF (B), and extract of LQC (C)

#& 4 HPLC-DAD A iINGEEREH LM S HEYTFE. SMERRENR. E2MR
Table 4 Regression curves, linear range, and detection and quantitation limits of iridoid glycosides determined by HPLC-DAD

B 1] U1 fih £ R? LMETER/ (ugmL ™) AR/ (ugmL ™) B/ (ugmL ™"
LR Y=18.63 X+16.58 0.999 7 0.17~83.33 0.057 0.17
A e Y=24.95X+9.33  0.999 3 0.17~83.33 0.026 0.17
L Y=19.68 X+5.79  0.9995 0.18~91.67 0.055 0.18
E PN Y=28.08 X—0.91  0.999 4 0.15~75.00 0.045 0.15
Wréa Ak ST Y=19.06 X—0.04  0.999 6 0.17~83.33 0.051 0.17
TP/ AR IR L4608 Y=1583X—024  0.9997 0.17~83.33 0.051 0.17

TEARTFAA AR S A T, DLa AR
PP IS B 28 B 2 () O B T T g T AR Ay 2% 5%
FabR, RZHTTERE S R B R R
TERIESC R A AT T 52 s Bt 45 R
BB PRI IERE T IS B R B IS ] () RSD H 31K
F0.95%, WAL RSD (MK T 1.51%, ZEH%
W AR 2 R . 6 IRER MR RERY], %
IR A5 Tk il 7 28 B 43 f% B I R) Y RSD {H YK T
1.23%, VTR RSD {HIAMKT 4.21%, 25K
WTEMESIER L. 24 h AR ERI R, &
PRI TREmS 128 7 DR B IS TR) () RSD EAE 0.08%~
0.65%, VT RSD {HTE 0.85%~1.74%, KWt

AIRAE 24 h WIEATRE o RSB FREL CLAN45 H bR
AP SRR 030 g, 20 SR I A6 i
s a5, BRI I £ TV A B 6 1, 542,77
T S AR ERE 23 A, e % H AR A PR,
THECPEIINRE D e, 258, & HARE s
Bl A 90.5% ~ 102.1%, RSD {H# 0.67%~
227%. VL BRSO, %07 VE AT AT IR
FesE PERTE I, o] DA T AR v B AR Tk s 1 2
J A3 (ARG 52

KA R A 726 HPLC 32:3ll5E LQC Hh IR
Tk i T (VA2 AT T %58 KRR, &
PRIk 1 28 o R B IS R) [F) RSD EAE 0.45%~
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0.87%, VT RSD {HTE 0.71%~1.68%. EE
TRIG R, S IR RS TS 7 R B I ) f¥) RSD i
BUET 0.91%, WAL RSD (HIYKT 3.93%., 24
h ERE PRI I, 25 PR R i 15 28 e o Ok B BT
(] ff] RSD {H I T 0.95%, UMY RSD {HIA1K
T 3.67%. NIFFIEDSCERAREG R B, S IR 12K
o INRE R AE 92.7% ~ 98.5%, RSD fH {E
0.85%~1.91%.
29 H&HENE

A3 “2.37 Fl “2.57 THRE ML I 4 7 1k
AL, R “2.77 TR0 S0 IERE 2y
v, 345 3 fEBEAEAT 3 4 LQC FF i rh A4 Mk il 7

F o ) ETSETIA, CKeIAS 45 S N3 4 2tk [n]
JARE, VAR AT LQC A IR I P2 B
i (K 5. NRSHTLEH, G4t 6 FhErmk
R B AE 1269.22~2 135.48 pg/g, S
BIME R 1 683.72 pglgs Horpr, s o Ecsm sy
FEE AR . MR AL AR T, R
Iy B YIE 394 460.86. 406.89. 594.88 pg/g.

LQC ' 6 TRk 15 2 1 73 (1) 5 40 $AE
1 147.97~1 327.68 pg/g, HEFIHMEA 1 219.65
ng/gs Hr, R ECE IR RS B SRR
LA DR T, TR ECF A 5 )
N 461.49. 229.26. 335.93 pg/g.

x5 HRPIRGERIEFRHNESER n=3)
Table S Contents of iridoid glycosides of samples (n = 3)

JRESE/ (ngg )

Y o
i oER S DRI M WRIDETT PRI L LG
SR 1 63546 15125 4578 31034 452.64 51.00
AL 2 543.59 135.95 57.22 536.72 786.15 75.85
SR 3 203.54 28.74 3257 373.61 545.86 84.90
LQC 4 518.67 28.97 100.83  242.32 355.17 81.72
LQC5 427.74 22.88 100.02  224.52 328.94 79.19
LQC6 438.05 18.55 6628  220.95 323.69 80.45

3 g

SR Z IR o LA, kAR
AT SR I Bk il 7 A0 A 0 ) 23 BT 2 A5
NEEL ARHER T 4 A FRB A Agilent
Eclipse XDB-C)g (250 mm X 4.6 mm, 5 um), Agilent
ZORBAX SB-Cis (250 mmX4.6 mm, 5 pm),
Kromasil Cig (250 mmX4.6 mm, 5 um), Waters
XSELECT™ HSS T3 (150 mm X 3.0 mm, 3.5 pm)
o Hraci. a5 &), KA Kromasil Cs (Ai%FT:
I, EARAE K5 IS 25 BRI TR 2 1 4y 4y
B WL, T RE BT, X
T H IR AN L -7KAE R BN AR e R, &5
KW, R CRE-KAE R ahAt, BB % R
SR 15 2 1800 4y BT

BT IS TR b B 2 s, a5l
FEBR B AR PRI I N 3 i e i B R NS, %5 T K
IR IR F AR5 (0.2% 0.4%-. 0.6%) HITR
XTUETE RN, S5 KB, KA N 0.4% TR
I, IR RS T 28 B N R PR, T LA
TRE— BT B AR BRI A5 5 55 20

ARG S EEAR AP (190~640 nm) R 1)
ROMGWE K, RERW, E 240 nm I T
Wi R A B R, A A B 5 1
Iy FERR B, RIERE 240 nm 1F A IR TG
T2 A3 (ARSI K o

AW T DSPE-HPLC VE$2HC. AL AT
TE S BRAE S AH I 7 IR IS Bkl 2 1 o0 1) i
EFEAERT B FER ARG, T A
SRR 14 i 5 BB (s o0 B e, B G AU BT
MG RA, HHARYEMRE S T e i &
LQC IR Bk 15 28 i o0 P RN 3 T 50, 2R
BT o UL R T 2] B T R B T Ak A
SIHIEEEL. AR AT TR TR R, IR R
T DSPE HiARLER 2y, e 255 5 4258 TR i o bt
YS&is—Cati AN R

B3 30k
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