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Determination of nine components in Forsythia Folium collected in different periods

ZHI Xu-ran, YUAN Lin, SHENG Ning, ZHANG Zhi-yong, ZHANG Xiao-xu, JIA Pei-pei, ZHANG Lan-tong
Department of Pharmaceutical Analysis, School of Pharmacy, Hebei Medical University, Shijiazhuang 050017, China

Abstract: Objective To develop an HPLC-MS method for the determination of phillyrin, phillygenin, forsythiaside A, forsythiaside
F, rutin, quercetin, isoquercitrin, chlorogenic acid, and (+)-epipinoresinol-4’-O-glucoside in Forsythia Folium. Methods The samples
were separated on a Dikma Diamonsil C,g column (150 mm x 4.6 mm, 5 pm), eluted with methanol and water containing 0.02% formic
acid in a gradient elution at a flow rate of 0.8 mL/min, and the injection volume was 10 pL. The column temperature was set at 30 C.
The multiple-reaction monitoring scanning was employed for the quantification with switching electrospray ion source polarity in
negative mode. The ion spray voltage was set at —4 500 V and the turbo spray temperature was maintained at 650 ‘C. Results The
regression equations showing linear relationships between peak areas and contents of each compound were obtained. The average
recoveries of the compounds ranged from 97.20% to 101.2% and the precision in terms of RSD was in the range of 0.54%—1.24%.
Conclusion The method is sensitive and suitable for the determination of the nine components in Forsythia Folium. As a result, the
suitable harvesting time for Forsythia Folium is May.
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Fig. 1 Multiple-reaction monitoring chromatograms of reference substances (A) and Forsythia Folium (B)

and second mass spectrum of reference substances (C)
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Table 1 HPLC-ESI-MS" data of nine components
D% PRI/ min MS'/ (m/z) MS?/ (m/z) DP/V CE/eV
TERLY 7.99 579.3 379.1 -38 =30
HHRRER 9.46 3713 356.2 -58 =30
RN A 6.61 623.3 161.0 -92 —54
SR 6.30 755.3 160.8 -85 —-60
T 7.72 609.3 271.0 -71 -77
i iz 2% 9.30 300.9 150.7 -55 -32
st 1T 7.83 463.2 300.0 -72 -34
25 5.82 352.8 190.9 -31 26
(+H)-FHI R F-4-O- T BT 6.91 519.2 357.0 -59 -22

®2 IMESHEIAAERE. EXABMEMER. EERMNENR

Table 2 Regression equations, correlation coefficients, linear ranges, LOQs, and LODs of nine compounds

D%y it 2k 7 72 r ZVEVER /(ugmLl™)  LOQ/(ngmL™")  LOD/(ngmL™)
HE Y=12448 X+1127.7 0.999 6 3.788~119.6 7.576 3.788
N iEE S Y=3752.8 X—1539.3 0.999 8 0.456~14.40 4.560 1.824
HEREEGTE A Y=112 092 X+375 253 0.999 4 3.490~110.2 0.873 0.291
HMBRT F Y=179 506 X—206 7.6 0.999 5 0.054~1.701 1.080 0.432
T Y=36299 X+356 632 0.999 6 3.078~97.20 0.770 0.257
Bz % Y=313 174 X—253.62 0.999 9 0.012~0.375 1.200 0.429
AR Y=81683 X+169 78 0.999 8 0.194~6.120 0.969 0.323
SRR Y=35852X+6124.2 0.999 6 0.494~15.60 0.988 0.395
(T)-FIMEE-4-OFHEE  Y=462.79 X+465.74 0.999 6 1.082~17.09 1.800 0.720
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Table 3 Contents of nine compounds in Forsythia Folium collected in different periods
TR E | %
STl - - ‘ (H)- kAl -
BRI O EMEER O EMEEH A O EBHERTFE ST MR Rl SRR -
4-O-HATHETT
05-01 2.1106  0.062 1 2.2525 0.003 0 1.7437 0.0004 0.0302 0.1731 0.162 0
05-15 1.949 5 0.033 3 2.092 1 0.003 1 1.2532 0.0002 0.0111 0.1370 0.140 5
06-01 1.3973 0.027 6 2.0793 0.001 8 1.1627 0.0002 0.0099 0.084 7 0.126 6
06-15 1.2285 0.0501 2.186 0 0.003 2 1.3554  0.000 3 0.0174  0.0914 0.113 3
07-01 09995  0.0368 2.1162 0.003 0 1.2203 0.0004 0.0103 0.077 3 0.1190
07-15 1.3019  0.0415 2.180 1 0.003 2 1.1940 0.0004 0.0102 0.0886 0.1391
08-01 0.7286  0.0557 1.4519 0.002 4 1.1240 0.000 3 0.007 3 0.069 6 0.1112
08-15 0.4408  0.0284 1.8237 0.002 3 0.8693 0.000 3 0.003 5 0.054 9 0.0357
09-01 0.7157  0.0280 1.443 7 0.001 6 0.8169 0.0009  0.0089 0.0456 0.066 6
09-15 0.282 1 0.000 0 1.5820 0.003 7 0.9337 0.0003 0.006 5 0.066 6 0.0511
10-01 0.1626  0.000 0 1.463 6 0.003 7 1.0629 0.000 3 0.0092  0.0301 0.103 9
10-15 0.3230  0.0000 1.594 4 0.003 9 0.9559 0.000 3 0.0207 0.0157 0.0725
11-01 0.4477  0.000 0 1.634 0 0.002 3 1.2403 0.0005 0.0253 0.0413 0.1125
11-15 0.9075  0.0248 1.792 8 0.002 8 1.2911 0.000 5 0.0253 0.086 6 0.123 8
RO FIH LG I BE U o AN S 50 4 b ) 22 328 T [7]. "H¥24, 2010, 41(6): 883-884.
2011 EEREN, FEHESkAR-—ME, EKH A, FiE [4] CuiY, Wang Q, Zhang L T, ef al. Simultaneous quantification
IR, #E4T ihT AR R S S0l iwk2s, o of 14 bioactive constituents in Forsythia Suspensa by liquid
DT [ AT 8 L (T 1 chromatography-electrospray ionisation-mass spectrometry
IPBIER TR IA S BRI
M. ZRRLL AR R PN 30, B TSI [0, LAHH S ER, 2013, 2503 441445,
IO\ R W L (RN AR F SRR R e R ) i, 1 08, SRAKTE, 25 METHRAE IR IR
PRI B —20 %52, B 0.02% HTR e g ik 5 B AN PRSI R A A2 i O (0], 290 PE
FE )73 B R AFIAS € B NAE, DL BEAT 0.02% WFT, 2012, 35(6): 439-442.
R KA R AR BE VR, 9 FB /M TadE 10 (7] FWEde, WWie. St AL B S oY) i SO i L
min P4 0 BERESE 0], 52, 2011, 30(10): 574-575.
KGR HPLO-MS/MS ik ety o (81 WOLHE, X1 . SEOR RGN Al H 0SB (1)
A LB RINIGE, A R, IR PRPIDR Sl 2005, 336) 8285
G T AT, IR AERBOIIRERG, e o SRS B e
WM RO WA LB R LDH R TRV MR (7).
TRERGERIT ) 5 Hr i EZEShEE 2Rk, 2006, 25(1): 90-92.
[10] ZF#rde, DSthzz, EOOABE, &5 HEAAR oM E H i
Sk FU (1], M IE R E 2, 2002, 13(6): 342-343.
[1] HEzZy [S]. —&. 2010. [11] #E, ¥ J=, BB 48, &5 s Ao b
[2]  BOSCH, WeRI, MM, S R A S AR 0] RIS HWFTE5IT L, 2007, 19: 97-100.
Wig i pImrsc kg [3]. th4FRHE, 2010, 23(2): 33-37. [12] #HgRifE, x| #, A2kse, & EM APy

%

(3] 25, BN, MREGE. R KA R T 5T

TEHFISEEGHEST [J]. 892243, 2004, 26(1): 65-67.



