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Simultaneous determination of ten components in Lonicerae Japonicae Flos from
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Abstract: Objective To establish a method for the determination of seven organic acids, one flavone and two iridoid terpenoids in
Lonicerae Japonicae Flos from different habitats. Methods The content of 10 components in Lonicerae Japonicae Flos from
different habitats were determined by ultra-performance liquid chromatography (UPLC). The mobile phase for gradient elution was
0.1% phosphoric acid solution (A)- methanol (B); The flow rate was 0.3 mL/min, and the column temperature was 30 °C. Results A
UPLC method for simultaneous determination of seven organic acids, one flavone and two iridoid terpenoids in Lonicerae Japonicae
Flos was established. Principal component analysis (PCA) and partial least squares method (PLS-DA) were used to analyze the
distribution and characteristics of 10 constituents of Lonicerae Japonicae Flos collected from different habitats; Three production areas
of Shandong, Jiangsu and Shaanxi are respectively grouped into one group. Conclusion The method is stable and feasible, which
could be used as a reference for evaluating the quality of Lonicerae Japonicae Flos in a more comprehensive way.
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1.2 #MR5R

SRR (kS M60618068). HistJEmR (JIt's
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5 wl707201D) KREHEH (k5 IBZ-0790), FiE
IEI=98%; FLEIR A (S5 111782-201706,
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2.1 BiEEH

it : Agilent Eclipise Plus Cg (50 mmX 2.1
mm, 1.8 um), LLO.1%BER/KIEHR (A -HEE (B)
NTENAR, B LB 0~10 min: 93%~90% A;
10~20 min, 90%~85% A; 20~35 min, 85%~75%
A; 35~60 min, 75%~64% A; 60~63 min, 64%~
10% A; 63~65min, 10%~93% A. EFE K

*1 ERUEFRER
Table 1 Sample information of Lonicerae Japonicae Flos

G 5 [ i

S1 R F & Y 1805077
S2 tZRF & Y 1804047
S3 R F & Y 1803002
S4 thZRF & Y 1803043
S5 IIEN Y Y 1802061
S6 i ZR T Y 1802076
S7 th 7R 180326

S8 WEH 2 HEE 20180315
S9 T 2 20180225
S10 TR B M TR A T AR 20180515
Si1 =) 180201

S12 FAH BN E 20180320
S13 A B BTN E 20180320

Si4 WAEE MG T EEEARIRER 20170601

S15 WILE B RN 2 8K ERN 20170601
S16 Tk 180326
S17 LI R Y 1708006
S18 LI R Y1707025
S19 LI R Y 1709037
S20 LI R Y 1706042
S21 LI R Y 1708064
S22 Bk pi 8 R T 20180416
S23 Bk pi 8 R T 20180417
S24 B v 8 R T 20180418
S25 Bk vi 8 R T 20180419

KW e AT R, e 3 MgkisEmE, Al
FRIAG I K A 324 nm, 975 Bkl 215 1520 46 0 9
KON 237 nm, B RS IE K N 350 nm. AR
HON 0.3 mL/min, #FEEN 2 pL, iR 30 C.
PR B IR 4R R R g H M AMIK T 5000,
UPLC K45 R ILKE 1,
22 CREMBRRIBRIEIE

R ERBOT R R IR . SRR BaZRIAmR . vk
TR, Wi TR, Wi DT, KRBEE LR
JRER A. By C XHESGER, 0 50%HEE, #5,
Foh TR R R . SRIRTR . BRERIRER . WIHERR . T
B TIR Wi DT AR I G5 R
A B.C #7574 0.243.0.470,0.172, 0.135,
0.216. 0.282. 0.237. 0.312. 0.230. 0.218 mg/mL
TR 0 HE R R
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1-neochlorogenic acid

2-caffeic acid 3-chlorogenic acid

4-cryptochlorogenic acid  5-secologanic acid  6-secoxyloganin

7-luteolin-7-O-glucoside 8-isochlorogenic acid B

9-isochlorogenic acid A 10-isochlorogenic acid C

1 RAXES& (A, B) FfiX& (C) & UPLC
Fig.1 UPLC of hybrid reference substances (A, B) and test
samples (C)
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FEEFREL 0.25 g SHAEM K E T 100 mL H3E
HEFCI A, FSZEINN 25 mL 50% 8, FRERE,
(IR 250 W, Hi% 40 kHz) 40 min, Ji/4,
WRRERE, M S0%F RS E, R4,
PELRIERT . EUEEIE, 1T 0.45 um A HUAHBERE, i
NBAR/NH &
24 FEFER
240 BMRRFEL 5k BUR A X IS
0.1, 04. 1.0. 2.0, 4.0. 6.0. 10.0 mL T 10 mL
PRI, I 50% F EE I ie— SR AIAN ] o SR BE ()
TRAXT R I BT W SR IR AE S KV 5 53
fift, AFE, FrUAWT e TR R REA R . AL
W AR TR 0.1. 024 04 1. 2. 4. 10 mL T
10 mL AR SN, 0 F BRI i — RGN R
R I ST A 28 TR DRI R AT 2
uL, VENTBAHEREA, ol DUR IR
bR (XD, WERUNIAAR (V), KA Edm i T4R
PERNE. 59380, 76 LIRTEWRETEE N, Wi
HIRERE R RIFMEMNEXR, SRIE 2.
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Table 2 Result of regression analysis of 10 chemical constituents in Lonicerae Japonicae Flos

% LR R LT /(ug-mL ™)
ek R Y=18.660 X-+1.020 0.999 9 2.43~243
I Y=32.722 X+12.529 0.999 6 1.35~135
SRR Y=18.674 X+4.427 0.999 9 4.70~470
Fagk R R Y=17.427 X+0.053 0.999 9 1.72~172
WA ST Y=17.642 X—0.678 0.999 9 2.82~282
KRB Y=10.676 X+53.333 0.997 3 2.37~237
ARRR A Y=22.722 X—155.950 0.998 9 3.12~312
4R B Y=18.620 X—93.648 0.999 3 2.30~230
LRI C Y=22.652 X—101.320 0.999 0 2.18~218
W ek TR Y=6.883 X+0.724 3 0.999 5 2.16~216

242 REEERL RS WRBORE XSS, o>
BITE “2.17 TUEAGE& A N EEHFE 6 Ik, HEFEARA
N2 pl, RIOKHHE S OR B B (R R AR AT VR 5, BT
SRR SRR PRZRIRR . WNHERR . S4R AR B
REEE A B C KRB, W TE.
W b DR TP U T AR AR BE I [R] RSD 4393 /T
0.15%+ 0.28%.

243 HEEMWAK BUE AR SR KL 0.25
g, FATIRE 6 1, Hl&Bblaiml 6 1, B

FREL 2 pL 4% “2.17 BUR G SFAFIE, 205
PR, SRR, RERER. R . Far)E
M B. AR A REREER C. KREH. Wi
BT IR L W7 AL R UG T AR A OR B I TR
RSD, 734l T 4.63%. 0.23%.

244 FoEtER  HUE A S IRTE S i
W % 2.7 BURBIE R ERAE, 2HIE 0. 2. 44
6. 8. 24 h HEFE, OSHAEIR. SERR. FRgt)a
2. WMERR . RatER B RaEER AL REEIR
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C. KEBEEH., MEHETR. WraSesrEmigmn 103.73% -+ 95.78% - 92.20% 94.12% . 95.43% .

FFIR BT [E], RSD 735/ T 0.15%- 0.28%.

2.4.5 AR EERICIE &A=
IR O U, BEMY 025 g, 1ZHE (FREZGHL) 2015
ERCGEILSE , IR RS OAFE RS & 50%. 100%-
150%, A5, R MAREX RMARERE, %R
“2.37 TR 7l R SRR, TR “2.17 T
FAFTNIE, HEERWCE, MR, SRR, R
SRR IR AR B RARIR AL T4k
JRER C. ARBREA. WIDETR. WA SR THM
IORE R R BN 95.17% 99.78% . 92.24%

108.58%. 105.36%, RSD 43514 1.05%+ 0.96%-
1.76% 2.37%- 1.45%. 1.44%. 2.83%. 2.25%.
1.40%. 2.13%.
2.5 HEmNE

FEEHE SR 025 g, % “2.37 TIFH
T R A, 1% “2.17 TR s & 1k
FENSE, TR S AR AERE S o SRR . ol
HERR . SRIARR . PRStRfR. AR AL RERIR
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Table 3 Determination of ten components in Lonicerae Japonicae Flos

Sy U (mg-g )

e WeRER MR SRR REER RRERA RAERB RAERC AREH WOERTR WASERTH
S1 0.687 0.112  27.889 0.444 13.196 1.478 2.955 0.574 14.227 3.817
S2 0.631 0.093  28.046 0.455 12.835 1.664 2.940 0.198 14.216 3.209
S3 0.643 0.102  27.225 0.475 12.570 1.320 2.961 0.178 13.137 4.073
S4 0.652 0.096 27.511 0.447 13.028 1.355 2.894 0.194 13.807 4.151
S5 0.648 0.138  26.958 0.503 12.712 1.337 3.286 0.252 12.250 3.589
S6 0.675 0.100  29.860 0.520 13.839 1.340 3.223 0.257 11.704 4.922
S7 0.610 0.110  24.032 0.444 12.388 1.494 2.952 0.193 13.273 3.877
S8 0.723 0.000  29.197 0.414 13.832 1.569 2.360 0.118 15.337 11.139
S9 0.733 0.000  27.662 0.429 13.262 1.481 2.362 0.011 16.226 6.507
S10 0.724 0.049  31.239 0.443 18.421 1.401 3.045 0 18.500 9.830
S11 0.689 0.019  29.722 0.428 13.436 1.497 2.426 0.086 15.104 5.105
S12 0.581 0.007  33.993 0.369 14.229 1.683 1.996 0.508 15.260 5.953
S13 0.777 0.000 26.195 0.429 12.704 1.497 2.079 0 18.575 8.340
S14 0.802 0.000 26.861 0.449 13.920 1.663 2.197 0 15.087 7.365
S15 0.586 0.000  28.652 0.345 10.955 1.573 1.709 0.387 12.298 3.975
S16 0.711 0.042  28.851 0.462 14.463 1.617 2.781 0.153 15.427 6.207
S17 0.831 0.055 34.446 0.522 20.134 1.760 3.756 0.579 16.798 5.064
S18 0.802 0.041  36.219 0.572 18.666 1.737 3.808 0.475 15.838 4.557
S19 0.832 0.037  35.194 0.569 19.284 1.801 3.875 0.524 16.277 4.988
S20 0.862 0.063  36.512 0.551 20.989 1.775 3.883 0.493 17.043 5.701
S21 0.753 0.033  39.695 0.512 17.613 1.715 3311 0.665 15.626 3.990
S22 0.395 0.140  8.529 0.270 13.285 1.196 3.332 0.000 6.593 1.330
S23 0.284 0.185  5.033 0.146 9.554 0.987 2.232 0.000 5.146 0.740
S24 0.413 0.053 12413 0.235 11.450 1.172 2.564 0.150 7.489 2.851
S25 0.469 0.182  10.980 0.285 15.649 1.280 3.798 0.119 6.470 1.636
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x4 TEEHERESEE (x+s5,n=3)
Table 4 Content of different components in different habitats (x +s,n=3)

7 JFRESH/ (mg g™

a7 Rt 5 SRR A R C
th 7R 0.107+0.015 0.470+0.031 12.938+0.480 3.030£0.155
O] 0.012+0.019° 0.41940.025 14.314+2.077 2.37840.369
b 0.01440.024° 0.418+0.064 13.1134+1.887 2.22940.537
L5 0.045+0.012° 0.54540.004" 19.337£1.302% 3.727+0.238"
v 0.13940.0614 0.23440.062%¢ 12.485+2.602 2.981+0.712

R A REAS L2 I HEAT EL: P<<0.05, FoRAREMZER, HMARN S5 LARKE: *P<0.05, AR SrEte: P<0.05; Hid%
bbbz P<<0.05; HAMHR SITIRELEL: ‘P<<0.05; HARHR 5B E: ©P<0.05

P<0.05 compare the mean of each column with the mean of every other column; *P<0.05 compare with Shandong; °p<0.05 compare with Henan; °P<0.05

compare with Hebei; 4p<0.05 compare with Jiangsu; °P<0.05 compare with Shaanxi
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