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Isolation and Quantitative Analysis of
Icariin from Epimedii Herba

Ho Kyoung Kim*, Hye Won Lee, Seong Won Hwang and Byoung Seob Ko

Quality Control of Herbal Medicine Department, Korea Institute of Oriental Medicine, Seoul 135-100, Korea

Abstract — Epimedii Herba has been used for tonic, cardiotonic, impotency, amnestic and diuretic.
Icariin, a main component was isolated from the Epimedii Herba and identified by the spectroscopic
methods. In order to evaluate the quality of Epimedii Herba purchased from various regions of Korea,
quantitative determination of icariin in Epimedii Herba using HPLC method has been conducted.
Quantitative analysis showed the average amount of icariin in commercial 42 samples was 0.34% on the

dry weight basis.
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Scheme 1. Extraction and isolation of icariin from
Epimedii Herba
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Fig. 1. Chemical structure of icariin.

Icariin — v 828 A AAX - FAB(-)Mass(m/z): 675
[M-HJ, 513[M-H-glc], 367[M-H-(glc+rha)]; 'H-
NMR (DMSO-d,, 500 MHz): 60.78 (3H, d, J=6.1
Hz, rha Me), 3.86 (3H, s, OMe), 4.00-540 (m,
sugar protons), 1.65, 1.72 (each 3H, H4", 5", Me),
5.15 (1H, brt, J=72Hz, H-11), 6.63 (1H, s, H-6),
713 (2H, d, J=8.9 Hz, H-3, 5, 790 (2H, d, J=
89Hz, H2, 6); "CNMR (DMSO-d, 125MHz)
1 153.0 (C-2), 134.6 (C-3), 1783 (C4), 1605 (C-
5), 98.1 (C-6), 1614 (C-7), 108.3 (C-8), 1574
(C-9), 105.6 (C-10), 122.1 (C-19, 130.6 (C-2",
114.1 (C-3Y), 1614 (C-4", 114.1 (C-5), 130.6 (C-
6, 214 (C-1"), 1223 (C-2"), 131.3 (C-3"), 255
(C4", 17.5 (C-5"), 102.0 (tha C-1), 70.3 (tha C-
2), 70.7 (ha C-3), 69.7 (tha C4), 70.1 (tha C-5),
179 (tha C-6), 1005 (glc C-1), 734 (glc C-2),
76.6 (glc C-3), 71.1 (glc C4), 772 (glc C-5), 60.6
(glc C-6), 55.5 (OMe).
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Fig. 2. Calibration curve of icariin.
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Fig. 3. HPLC chromatogram of extract from Epimedii
Herba
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Table 1. The contents of icariin, loss on drying, residue on ignition and residue on acid insoluble ignition from
various Epimedii Herba

Lose on Residue Residue on acid insoluble
Sample Amount (%) dryinzr (%) igfl?tlion ((1)73) ignition (%)
SI1 0.449 8.653 7.630 0.597
) 0.339 8.552 7.685 0.694
SJ 3 0.448 8.035 7.879 0.629
SJ 4 0.319 8.136 7.875 1.697
SI'5 0.407 7.861 1726 0.873
ST 6 0.548 7333 5.417 0213
SI 7 0.404 8.379 8.443 1.389
Sy 8 0.668 7.606 7.041 0.775
SI9 0360 7.436 8.530 1.623
ST 10 0.400 7.536 7.824 0.897
SI 11 0417 7.421 7723 1.119
ST 12 0.424 7.656 7457 0.916
SJ 13 0213 7453 6.836 0.498
ST 14 0.185 8.500 6.902 0.586
SI 15 0528 7.300 7.255 0.506
ST 16 0398 7.996 6.927 0.675
SJ 17 0348 7.412 7210 0.670
SJ 18 0.510 7.112 8.885 3414
SJ 19 0.023 7.964 7.990 0.836
SJ 20 0.301 - 5.898 7.838 0.974
SJ 21 0.263 5.975 8.164 1.762
ST 22 0.208 5.036 5.817 0.680
Sy 23 0.392 5.163 7.195 0.854
ST 24 0.187 5.676 6.558 0.469
S 25 0.243 5.647 8287 1.083
ST 26 0358 5.205 7.608 0.576
Sy 27 0324 5.998 8.087 1474
SJ 28 0353 6.190 7.509 0.781
SJ 29 0325 5.746 7.936 0.836
SJ 30 0.303 7.852 7.650 1.208
SJ 31 0.510 5.860 6.868 0.856
SI 32 0.264 7.864 8.082 1719
SI 33 0372 7.695 7.348 1.139
ST 34 0.357 7380 7.868 1.586
SJ 35 0.413 8.188 8.261 1363
SI 36 0.291 7.481 8.076 1.877
Sy 37 0.442 7.998 6.861 2.614
SJ 38 0.152 7.400 8.189 0.710
SJ 39 0.208 6.790 8.004 1.091
ST 40 0330 7.174 7472 0.978
ST 41 0.168 7253 8.170 1.141
SI 42 0222 7538 7026 1.017

Mean*S.D. 0.3424+0.123 7.175+1.003 7.574+0.688 1.081+0.597
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