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Abstract Objective: To establish the determination method of inorganic elements in Epimedium species and study
the distribution of inorganic elements in Epimedium species from different regions of Sichuan province. Method: K

Na Se Hg As Ca Mg Fe Mn Cu and Zn were determined by flame atomic absorption spectrometry ( FAAS) and
Mo Pb Cd Cr and Co were determined by graphite furnace atomic absorption spectrometry ( GFAAS) . Result:

There were 16 inorganic elements in all materials. The contents of K Na Ca Mg Fe and Mn in Epimedium species
were higher than that of other elements. When the FAAS was used the recovery was 99. 0% -103. 9% with RSD of
0.56% —1.8% . When the GFAAS was used the recovery was 99.4% —101.5% with RSD of 0.21% -2.5%.

Correlation coefficient of each element was 0. 9990 — 1. 0000. Conclusion: The method is simple rapid accurate
and applicable for the content determination of inorganic elements in Epimedium species. The results provide valua—
ble data for quality assessment medicinal use and the cultivation base choices of Epimedium species.
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Tab 1 Materials used in this study

( No.) ( species) ( locality) (altitude) /m
1 ( E. acuminatum) ( Shangli) 800
2 ( E. acuminatum) ( Emei mountain) 1300
3 ( E. acuminatum) ( Wangyu) 1000
4 ( E. acuminatum) ( Mengding mountain) 1200
5 ( E. acuminatum ) ( Tianquan) 1300
6 ( E. pubescens) ( Shangli) 800
7 ( E. pubescens) ( Jinfeng temple) 1000
8 ( E. pubescens) ( Emei mountain) 1150
9 ( E. pubescens) ( Nanjiang) 950
10 (E. davidii) ( Baoxing) 1650
11 (E. davidii) ( Jiajin mountain) 1200
12 (E. davidii) ( Longdong) 1100
13 (E. davidii) ( Yanjing) 1050
14 (E. flavum) ( Tianquan) 2000
15 ( E. chlorandrum) ( Baoxing) 1200
16 ( E. ecalcaratum) ( Baoxing) 1300
17 ( E. wushanense) ( Nanjiang) 1000
18 ( E. rhizomatosum) ( Pengzhou) 950
1.2 AA -6300 2 FAAS

( )
( ) ( Sarto—

rius) o K.Na.Co.Se.Hg.As.Ca.Mg.Fe.Mn.Cu.Zn.

Mo.Pb.Cd Cr 16 (
) HNO,
HClO, 10% (VC) 10% NH,H,PO,
(18.2 MQ) o
2
2.1 ( FAAS)
K.Na.Se.Hg. As.Ca.Mg.Fe.Mn.Cu.Zn
S5s 15 L * min~'
2, ( GFAAS)
Mo.Pb.Cd.Cr Co 150
C 20 s 250 C 10 s

30

Tab 2 Operating parameters of instrument in FAAS

I (G,H
('slit width)  ( wavelength) (lamp 2772
( element) / , current) flow)
nm nm

/mA /L * min ~!
K 0.7 766.5 10 20
Na 0.2 589.0 10 20
Se 0.3 196.0 3 4
Hg 0.4 253.6 8 I3
As 0.3 193.7 3 L4
Ca 0.7 422.7 10 2.0
Mg 0.7 285.2 8 s
Fe 0.2 248.3 12 2
Mn 0.2 279.5 10 20
Cu 0.7 324.7 6 -
In 0.7 213.9 8 2.0
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3 GFAAS
Tab 3 Operating parameters of instrument in GFAAS
( pyrolysis) ( atomization)
( clemen) ( slit width) ( wavelength) (lamp current) e e
/nm /nm /mA ( temperature) / °C ( temperature) /°C
Mo 0.7 313.3 10 1000 23 2600 3
Pb 0.7 283.3 10 700 23 2300 2
Cd 0.5 228. 8 8 900 23 1800 2
Cr 0.7 257.9 10 800 23 2400 2
Co 0.2 240.7 8 9000 23 2400 2
2.2 o
3~4 60 ~70 C 2.3 2 3
80 105 C 0.5g 3
100 mL °
HNO, - HCIO, (4:1) 25 mL N ( 4).
0. 9990 ~ 1. 0000
50 mL i
4 16 N N N

Tab 4 Linear regression equation correlation coefficient relation standard deviation( RSD) and
recovery frequency of 16 inorganic elements

RSD
( linear range) ( detection limit) r (n=5) ( recovery)
( element) ( linear regression equation)
/pg + mL-! Jpg + mL-! 1% 1%
K Y =0.035900X +0. 1187 0.234 ~2.4 0.234 0.9993 1.1 101.5
Na Y =0.423618X +0. 0006 0.080 ~2.5 0. 080 0.9991 0.65 103.7
Se Y =0.076317X +0. 0034 0.060 ~3.6 0. 060 0. 9990 0.98 100. 0
Hg Y =0.137605X +0. 0230 0.015~1.5 0.015 0. 9996 1.1 101.2
As Y =0.235690X +0. 1123 0.040 ~1.4 0. 040 0. 9998 1.4 102. 6
Ca Y =0.036114X +0.0111 0.254 ~3.0 0.254 1. 0000 1.2 102.3
Mg Y =0.416808X - 0. 1063 0.031 ~2.0 0.031 0. 9990 0.8 103.9
Fe Y =0.044042X +0. 0037 0.145~2.6 0. 145 1. 0000 1.5 100. 1
Mn Y =0. 119600X - 0. 0004 0.027 ~2.8 0. 027 0. 9999 1.8 100. 0
Cu Y =0.066317X +0. 0024 0.030 ~1.5 0. 030 0. 9990 0.56 99.0
Zn Y =0.187905X +0. 0195 0.010 ~1.7 0.010 0. 9999 1.6 99.4
Mo Y =0.009495X -0. 0073 0.032~1.6 0.032 0. 9997 1.1 101.5
Pb Y =0.018760X - 0. 0051 0.072~1.4 0.072 0. 9999 2.5 100. 0
Cd Y =0. 147605X +0. 0220 0.049 ~1.2 0. 049 0. 9999 2.3 99.4
Cr Y =0.046752X +0. 0865 0.002 ~1. 1 0. 002 0. 9999 0.2 101.0
Co Y =0. 056752X +0. 0875 0.071 ~1.2 0.071 0.9992 0.87 100. 0
2.4 10 2.5 7*
3 5 o FAAS K.
o FAAS K. Na. Se. Na.Se.Hg.As.Ca Mg.Fe.Mn.Cu Zn RSD
Hg.As.Ca.Mg.Fe-Mn.Cu Zn 0.010 0.56% ~1.8%; GFAAS Mo+ Pb.Cd.Cr
~0.254 pg * mL7"; GFAAS Mo- Ph-. Co RSD 0.21% ~2.5%( 4).
Cd.Cr  Co 0.002 ~0.072 pg * mL™' 2.6 7*

( 4. 5
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FAAS K. Na. Se. Hg. As. Ca. Mg. Fe. 2.8 7" 6
Mn. Cu Zn 99.0% ~ 103.9%; 5 FAAS K.Na.Se.Hg.As.
GFAAS Mo Pb. Cd. Cr Co Ca-Mg.Fe.Mn.Cu Zn RSD 0.55% ~2.1%;
99.4% ~101.5%( 4) . GFAAS Mo.Pb.Cd.Cr Co RSD
2.7 7" 0.25% ~2.4% -
0246816 24h FAAS 2.9 2
K.Na.Se.Hg.As.Ca.Mg.Fe.Mn.Cu Zn  RSD 3 18
0.60% ~2.3%; GFAAS Mo.Pb.Cd. 16 Pb. Cd 10%
Cr Co RSD 0.23% ~2.1% NH,H, PO, Cr 10%
24 h o (VC) 0 5.
5 16 (pg-g™" n=5)
Tab 5 Assay results of 16 inorganic elements in 18 wild Epimedium species
(No.) K Na Se Hg As Ca Mg Fe Mn Cu Zn Mo Pb Cd Cr Co
1 5730 3221 23.02  0.08 1.92 30770 3510 273.5 264.7 17.52 51.10 2.13 292  0.13 4512  40.12
2 1372 4488 29.14 0.09 1.87 43800 6973 728.3 678.5 19.93 9540 2.21 4.40 0.15 49.78  39.75
3 7951 1531 20.13  0.07  3.87 14090 5035 299.4 256.8 7.42 57.34 1.87 803 0.08 26.29  26.28
4 2820 4572 30.15 0.06 1.56 41530 5824 5841 458.7 10.43 63.40 1.98 3.50 0.12 4567  34.64
5 3994 1784 28.12  0.18 196 17910 4727 448.4 412.6 11.49 54.73 167 6.96 0.14 37.87 3187
6 8006 2207 29.78 0.17  1.45 14200 5283 805.4 786.5 13.00 63.78 1.78 3.98 0.20 44.93  33.12
7 1300 1700 28.76 0.13  3.56 15680 3972 388.7 342.4 18.73 76.28 1.87 7.35 0.12 3562 31.62
8 7334 1534 36.45 0.09 1.89 20350 6165 801.8 786.9 14.81 64.25 1.67 4.54 0.11 5412 40.12
9 6578 2207 29.43 0.17 1.56 15060 4717 386.4 352.6 12.09 66.33 1.56 4.56 0.20 34.67 31.61
10 6447 2038 24.79 0.16  1.89 12250 4412 328.9 3125 11.79 64.15 1.46 430 0.18 37.42 27.42
11 8348 2039 31.65 0.25 2.98 19550 6057 408.9 387.6 9.68 72.18 1.86 4.48 0.28 4534 3534
12 7326 1193 29.98 0.36  1.95 17790 4838 229.5 213.7 13.00 42.01 1.65 3.95 0.40 36.88  31.88
13 8918 3221 31.67 0.41 3.75 17770 5608 331.9 312.8 20.13 7543 115 7.75 0.53 3558 3558
14 9345 1953 2545 0.3 2,15 12037 4788 360.7 345.8 24.76 70.69 2.13 515 0.48 33.57 33.57
15 9134 3052 37.76  0.09 1.89 31370 3906 589.1 513.7 11.49 98.40 2.16 4.63 0.16 4588  40.88
16 6298 3474 28.44 0.13  1.45 15090 3927 360.7 342.6 10.88 57.76 1.34 3.66 0.15 4567  38.67
17 4675 1193 27.34  0.16  1.62 23960 4433 400.2 387.9 12.69 54.41 1.14 262 0.11 38.67 30.67
18 4600 2376 24.13  0.45 312 33350 5952 815.8 785.3 11.49 5526 1.25 9.73 0.91 38.98  28.98
(average) 6120 2432 28.68 0.19  2.24 22030 5007 474.5 441.2 14.46 65.22 1.72 517 0.24 40.67  34.01
3 Ca (22030 pg
3.1 18 g™ ") K(6120 pg * g™') .Mg(5007 pg * g ') .Na
8~9 (2432 pg * g7') \Fe(474.5 pg * g™') .Mn(441.2
5 pg* g’') \Zn(65.22 pug * g') .Cr(40.67 ug *
. g7') .Co(34.01 pg+g™') .Se(28.68 ug*g™') .Cu
3.2 FAAS K.Na.Se.Hg.As. (14.46 pg* gfl) Pb(5.17 pg * g’]) JAs(2.24 pg
Ca-Mg.Fe.Mn.Cu  Zn 99.0% ~ cg™") Mo(1.72 pgg™") .Cd(0.24 pg+g™') \Hg
103.9% RSD 0.56% ~1.8%; GFAAS (0.19 pg* g") o : Se
Mo.Pb.Cd.Cr  Co 99.4% ~ ¢ " “©7
101.5% RSD 0.21% ~2.5%; CaMg+Zn.Mn.Co
0.9990 ~ 1. 0000, 1 Zn.Fe.Cu
; Cr ( GTF)
o 9-11 18
3.3 16
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