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Simultaneous Extraction Purification of Forsythoside A, Rutin and Phillyrin from Forsythia suspensa Leaves

SUN Jianrui, WANG Dahong, QIU Zhijun, YUAN Jiangfeng>I<
(Luoyang Engineering and Technology Research Center of Microbial Fermentation, College of Food and Bioengineering,
Henan University of Science and Technology, Luoyang 471023, China)

Abstract: In this study, we optimized the simultaneous separation and purification of forsythiaside A, phillyrin and rutin
from an ethanolic extract of Forsythia suspensa leaves. These target compounds were quantitatively determined by high
performance liquid chromatography (HPLC). Different types of macroporous adsorption resin were compared for their abilities
to separate and purify three active components from Forsythia suspensa leaves. AB-8 resin was selected as the best one,
and the optimum chromatographic conditions on this adsorbent were obtained as follows: sample-to-resin ratio, 1.5:1 (g/g);
sample loading flow rate, 2 bed volumes (BV)/h; sequential elution with 8 BV of deionized water, 6 BV of 30% ethanol and
6 BV of 50% ethanol at a flow rate of 3 BV/h. Further purification of forsythiaside A was carried out using a C,g-silica gel
column by reversed-phase chromatography, while purified phillyrin and rutin were obtained by precipitation after standing. After
purification, the purity of forsythiaside A and rutin was more than 97%, and that of phillyrin was over 95%. In conclusion, under
the optimized conditions, three effective components of high purity were obtained from Forsythia suspensa leaves. This study may
be helpful for the comprehensive utilization and industrialization exploitation of Forsythia suspensa leaves.
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Table1l Comparison of adsorption and desorption capacity among
different types of macroporous resins
R UL, ‘ LU L,

EARTA  FT AT EEEETTA ST bt
D101 92.15 93.00 100.08 95.92 9221 89.95
AB-8 92.07 93.46 99.95 96.75 94.03 89.92
NKA-2 5171 45.86 78.01 45.50 67.93 90.08
HPD-826 70.11 76.15 9331 80.52 86.37 89.48
HPD-600 66.64 71.76 95.60 79.87 90.80 92.08
HPD450A 54.11 43.71 91.50 55.94 73.71 89.72
DM130 65.39 61.78 97.57 8257 91.59 92.92
DA201 62.09 66.46 91.02 73.86 90.33 90.92
#14-30 59.08 5451 3472 71.04 96.40 44.96
%30-60 57.86 53.30 34.08 54.04 84.30 19.53
%#30-100 61.04 59.06 35.61 59.68 87.78 2248
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Fig.1  Static adsorption curve of AB-8 resin
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Fig.2  The curve of dynamic adsorption of AB-8 macroporous resin
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Table2 Effects of sample loading flow rate on adsorption rate
Ba =iy B %
(BV/h) R TTA T LT
1 98.09 98.78 100
2 95.82 96.95 100
3 92.86 94.41 100
4 91.59 93.16 100
5 90.99 92.54 100
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Fig. 3  Effect of eluant concentration on desorption efficiency from
AB-8 resin
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Fig.4  Elution curves from AB-8 resin
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Table3 Effect of elution flow rate on the purification and recovery of

target compounds
i i Jelli /% A%
(BVh) EHIEEHA ST Y EEREA T R
2 97.27 91.55 96.44 51.80 13.97 5122
3 94.48 90.79 97.20 5142 13.29 59.15
4 93.35 81.08 97.80 471.27 12.14 54.56
5 93.87 89.57 98.59 47.10 12.00 55.39
6 92.92 88.61 98.09 48.25 12.14 52.49
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