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[ Abstract ] Objective; To establish a UPLC method for the simultaneous determination of eight
compounds in Forsythiae Fructus from different habitats. Method: Eight compounds in Forsythiae Fructus were
simultaneously determined by UPLC with BEH C; column (2.1 mm x50 mm, 1.7 wm), with methanol (A) -
water (B) (consisting of 0. 1% formic acid) as the mobile phase for gradient elution (0-2 min, 10% -20% A ; 2-3
min, 20% -30% A ; 3-6 min, 30% -60% A ; 6-6. 01 min, 60% -10% A; 6.01-9 min, 10% A) ; at the flow rate of
0.4 mL-min""; the determination wavelength was 235 nm; and the injection volume was 2 wlL. Result: Eight
components were separated clearly within 6 min. The RSD values of precision, stability and reproducibility were all

less than 3.0% . The average recoveries were 98.8% -101.4% with RSD of 1.0% -1.9% . Conclusion: The
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method is simple, rapid, accurate and highly sensitive, providing a scientific basis for quality assessment of

Forsythiae Fructus. PCA results showed that different production place, harvesting seasons and processing method

played an important role in quality of Forsythiae Fructus.
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Forsythiae Fructus; Qingqiao; Laoqiao; rutin; forsythoside A
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Table 1 Information of Forsythiae Fructus

No. 7 S
S1 | o
52 il i
s3 upll] ol
sS4 gl ey 2
S5 1L vy H
6 B 75 e
s7 17 Zd
S8 I i
S9 1L vy Eo
S10 1L 7y Z5d
S11 toNE] Hil
s12 T 7 i
s13 TR ol
S14 17 5
S15 1Ly Eo 2
S16 1L vy &z
17 N} EA4C
S18 T ¥ il
S19 [oNe) Hil

F1HSS-T3) , A A 19 i (0.2,0.3,0. 4 mLemin ") ,
ARl B FE IR (25,30,35,40,45 °C) 8 8 e AR €35
%Mk, BEH C 0 3% #: (2.1 mm x 50 mm, 1.7
pm) G S EE (A) K (B) % 5% 0. 1% R, 6
Ve (0 ~2 min, 10% ~20% A;2 ~3 min,20% ~
30% A;3 ~ 6 min, 30% ~ 60% A;6 ~ 6.01 min,
60% ~10% A) , i 0.4 mL-min " i 40 C, ¥
e 235 nm, EFERE 2 pL, XA S UPLC DL 1,
2.2 XTHESEW OSSR ERBOS I 1~ 10
£ i, 400 i B OB BT hE Ok B Ol 111,60,
172. 80, 558.00, 144.00, 140. 40, 115.20, 133.20,
126.00,168.20,144. 00 mg- L~ AR & W, 1F 9 %F
HE T T o

2.3 fHASIAEWR A HI A OR R E TR R
A (100 HFfi)O0.1 g, & 25 mL = i, K % A
50% HEEEAZE 25 mL, #7320 60 min(70 kHz) ,
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Fig. 1 UPLC of mixed standards
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Table 2 Calibration curves of 10 standards

W el . %%'#"E? LOQ,, LODil
[Ep/p /mg-L /mg-L ™" /mg-L
1 Y=21100X -39 463 0.9999 1.24~111.60  1.12  0.32
2 Y=5123.8X-2183.5 0.9998 1.92~172.80 1.73  0.49
3 Y=5892.4X-49714  1.0000 5.58~558.00 1.16  0.33
4 Y=6868.4X-14788  0.9999 1.60~144.00  1.44  0.41
5 Y=9105.8X-21449  0.9998 1.56~140.40  1.40  0.40
6 Y=13212X-27 268 0.999 1.28~115.20 1.15  0.33
7 Y=11264X-25 624 0.9999 1.48~133.20 1.33  0.38
8 V=8993.7X-20269  0.9998 1.40~126.00 1.26  0.36
9 Y=11401X-28615 0.9999 1.87~168.20  1.68  0.32

10 V=19 321X -46 725 0.9999 1.60 ~144.00

—_

.44 0.49
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Fig. 2 Typical HPLC chromatograms of Qinggiao (A) and Laogiao (B)

K SPSS 16. 0 Bk, Lix 8 a4 i Ar 4, it
TR0, W e WS B ol LB 2 e
55 (S4,86,S7,59,S10,S15 ~S17) #1i F1EAE S =
G ( -/ -), M7 EE S (ST ~S3,85,88,S11 ~
S14,819) #am THES —ZR(+/+) . A1
FRoR G OLRIRE i S18, HAFE T 2B ( -/ +).
I3 ATRE S S18 A% B e, H A A B i A
i T A AR AR B R AT R U 44 T HOR R AY 77 R
WA Tk, UL 3,



523 B

11 3

2017 4£ 6 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 11
Jun. ,2017

F3 EMP 8 TSR E R

Table 3 Recoveries of 8 constituents in Forsythiae Fructus

o PRbtd FEG R A R PYCE EME RSD o Prbedd RESCPE A WA PR FHE RSD
/g /mg /mg /mg /% /% /% /g /mg /mg /mg /% /% /%
=N 0.0800 0.329 0.325 0.655 100.25 99.15 1.3 (-)-% 0.0800 0.047 0.047 0.093 97.87 98.79 1.0
0.0797 0.328 0.325 0.644  97.38 AP REEE 0.0797  0.047  0.047  0.093  97.45
0.0796 0.327 0.325 0.652 100.03 0.0796 0.048 0.047 0.094 98.94
0.0797 0.328 0.325 0.653  99.97 0.0797 0.048 0.047 0.094 99.36
0.0798 0.328 0.325 0.652  99.69 0.0798 0.047 0.047 0.094 100.21
0.0799 0.329 0.325 0.646  97.57 0.0799 0.047 0.047 0.094 98.94
BB A 0.0800 1.931 1.932 3.851 99.36 99.79 1.1 || &R+ 0.0800 0.187 0.187 0.377 101.77 101.42 1.9
0.0797 1.932 1.932 3.835 98.54 0.0797 0.187 0.187 0.371  99.14
0.0796 1.933 1.932  3.866 100.06 0.0796 0.186 0.187 0.379 103.06
0.0797 1.932  1.932 3.839  98.68 0.0797 0.187 0.187  0.379 102.90
0.0798 1.932 1.932 3.890 101.31 0.0798 0.187 0.187 0.378 102.63
0.0799 1.932 1.932 3.879 100.79 0.0799 0.186 0.187 0.371  99.03
(+)kpe  0.0800 0.243  0.243  0.484  99.63 100.40 1.8 || (+ JHMEEZE  0.0800 0.128  0.129  0.256  99.30  99.69 1.4
%-4-0-6-D-# 0.0797 0.242  0.243  0.481  98.68 0.0797 0.129 0.129  0.255 98.52
T 0.0796 0.242 0.243  0.492 102.80 0.0796 0.128 0.129 0.255 98.37
0.0797 0.242  0.243  0.491 102.68 0.0797 0.129 0.129  0.257  99.38
0.0798 0.242  0.243 0.482  99.22 0.0798 0.129 0.129  0.258 100.70
0.0799 0.243 0.243  0.484  99.38 0.0799 0.129 0.129 0.260 101.87
vladinol D 0.0800 0.040 0.040 0.080 101.27 100.30 1.7 || #ERIEE 0.0800 0.072 0.072 0.143  99.16 101.00 1.3
0.0797 0.039 0.040 0.079  99.75 0.0797 0.072 0.072 0.144 99.72
0.0796 0.040 0.040 0.079  97.97 0.0796 0.072 0.072 0.145 101.82
0.0797 0.039 0.040 0.079 101.77 0.0797 0.072 0.072 0.144 101.12
0.0798 0.040 0.040 0.079  98.73 0.0798 0.072 0.072 0.145 101.96
0.0799 0.039 0.040 0.080 102.28 0.0799 0.072 0.072  0.145 102.24
R4 VIHEMAMFTSHASTRESH
Table 4 Quantitative analytical results of 8 contents of Forsythiae Fructus mg-g !
No. gy HERE g‘;‘fﬁ;ﬂ%‘%ﬂ” " ladinol D¢ ‘%@j B wme (ommz wmmz
S1 4.11 24.14 3.03 0.49 0.59 2.33 1.61 0.90
S2 2.37 14.10 2.68 0.60 0.57 2.36 0.92 0.59
S3 6.31 30.64 2.84 0.59 0.60 2.41 1.25 0.75
S4 0.43 1.92 0.44 - - 0.44 0.50 0.46
S5 2.02 11.20 1.80 0.33 0.46 1.37 0.70 0.54
S6 0.55 2.05 0.69 - - 0.60 0.56 0.47
S7 1.23 5.94 0.69 0.31 0.41 0.73 0.54 0.41
S8 2.02 10.34 1.60 0.37 0.47 1.16 0.78 0.58
S9 99 4.54 0.86 0.37 0.37 0.76 0.66 0.42
S10 0.74 2.68 0.43 - 0.34 0.41 0.79 0.71
S11 3.55 17.70 2.34 0.46 0.52 1.68 0.84 0.58
S12 3.10 19.49 2.82 0.87 0.88 2.94 0.95 0.63
S13 2.62 15.58 1.08 0.66 0.65 1.58 1.01 0.81
S14 2.33 13.23 1.25 0.43 0.57 1.30 1.91 1.22
S15 0.43 1.52 - - - 0.36 0.63 0.65
S16 0.87 4.26 0.48 0.30 0.36 0.59 0.55 0.46
S17 0.92 4.78 0.62 0.32 0.43 0.55 0.66 0.40
S18 18.44 63.26 6.04 1.45 0.77 4.21 - -
S19 3.05 16.26 1.75 0.54 0.56 1.85 1.81 1.40
T =" oR AR A,

<71 -
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Fig. 3 2 D scatter plot of PCA
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