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Studies on the Contents of Trace Metals in Crude Drugs

Chae Joo Parx and Ki Sook Yanc

Seoul Metropolitan Government Institute of Health.

The content of micro inorganic compounds in the 145 kinds of crude drugs on
market was determined with Model 207 Atomic Absorption Spectrophotometer and
Model 306 Flameless A.A. - Content of Fe, Cu, Ni, Mn, Cd, Cr, Sn, and Pb was
examined and the results revealed that the crude drugs which are using as a hematics
and emmenagogues contained high content of iron, and those which are using as.a

antiinflammatory and emmenagogues contained high content of copper. Aromatic sto-

machics contain manganese and zinc, and diuretics and antiinaflmmatory agents do tin.

High content of Ni was found in tonics, but chronium and cadmium were not detected

"in crude drugs. There were no differences of content of trace metals in the various

site of plants used.
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A. Hitachi Model 207 Atomic Absorption Spec-
trophotometer
B. Perkin Elmer Model 306 Atomic Absorption
Spectrophotometer using the HGA Graphite
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Table 1. Analytical Condition (Model 207 A.A)

Essiﬁéation Wave | Lamp Warm up

\ length | current| Slit ’ time
Element (A) (mA) (min)
Fe 2483 15 1 50
Cu 3247 15 1 50
Cd 2294 10 1 50
Cr 3579 10 1 50
Mn 2802 10 1 30
Zn 2148 10 1 30
Classification Pressure Flux

N (og/cm?) ‘ (1/min)
Air .18 - 13
Acetylene 0.5 3

Table II. Analytical Condition (Model 306 A.A with HGA 2100 Graphite Furnace)

Element Waw(amlsngth Dryir(lugcgemp. Charri(xg g )temp. ) zté?nn;ilzagjg)l PurgE:A%gi nf%ow
(pg/0. 0044 abs)
Pb 283. 3(uv) 60 550 2000 50
Sn 286. 3(uv) 100 500 2500 100
Ni 232.0(uv) 100 1200 2500 100
Cu 324. 7(uv) 100 1000 2500 50
Cd 228. 8(uv) 100 400 1500 20
Table III. Preparation of Standard Solution of Metals
Metal Compound Stock Soln. 51\531 gf%n' Sl\}g ggén. Stliilb.s%n' StI‘\iIo.Sg fn. Solvent
g/100ml #2/0.05ml | pg/0.05mi | £g/0.05ml | pg/0.05ml
cd Cd(NOs)24H,0 0. 020 0.5 0.25 0.016 0. 001 HNO;
Cu -Cu(NOs)s-3H;0 0. 400 10.0 5.0 0.31 0.02 HNO;
Fe Fe(NO3)3+9H,0 2. 000 50.0 25.0 1.6 0.10 HNO;
Pb Pb(NOQ3), 2.000 50.0 25.0 1.6 0.10 H,0
Mn Mn(NOs). 0. 400 10.0 5.0 0.31 0.02 H,0
Ni Ni(NOs)z+6H,0 0.160 4.0 2.0 0.13 0. 008 H0
Sn Sn 0.160 4.0 2.0 0.13 0. 008 HCl1
Zn Zn(NOs),-6H,0 4.00 100.0 50.0 3.1 0.20 HC1
Cr KoCrOs 3.735 9.4 4.7 0.3 0.02 H:0
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Table IV. Lists of Crude Drugs Containing metals

Name of crude drugs Contents (ppm)

No [Chinese Scientific name | e |co | M| sn| Pb| Ni| Zn
name
1 BEKRE Saussurea lappa radix 2.1
2 BB  Pachyma hoelen sclerotium 7.5 2.5
3 ¥ ¥ Paeonia moutan cortex 9.6 5.4 19.8 37.4
4 B T Aconitum carmichaeli tuber 9.6 7.5 15.0
5 B/ T Strychnos ignatii semen 9.8 10.0 232.5 84.5
6 BT Quisqualis indica fructus 10.1 27.5  20.0 7.3
7 &% Amomuma marum fructus 10. 1 300.0 16.3 46.5
8 1 F Terminalis chebula fructus 10.2 6.3 2.5 21.0
9 % I Lithospermum erythrorhizon radix 10.3 2.4 40.0
10 F B} Dendrobium moniliforme herba 10.4 6.0 50 37.5
11 8§ % Bletilla striata tuber 10.4 7.7 17.5
12 WEE Kalopanax septemlobus cortex 14.5 7.0 42.5 32.6 39.8
13 Kk #H Rheum undulatum rhizoma 15.0 20.0
14 B 38 Lindera strychnifolium radix 16.6 5.0 45.0
15 &BE Albizzia juliburissin cortex 18.7 11.3 25.0
16 ¥ F Cinnamomum cassia cortex 20.0 7.5
17 B 3 Gleditsia japonica var. koraiensis fructus 20.4 9.0 28.3
18 42 Smilax china rhizoma 20.5 7.4 20.0
19 & 2 Codonopsis pilosula radix 20.6 9.8 40.0 32.1
20 (i 38 Dioscorea batatas radix 20.6 9.4 7.5 15.8 32.6 28.8
21 ®WRTF Raphanius Sativus var. acomthifomis semen 20.7 4.0 40.0 38.3
22 §H # Forsythia suspensa fructus 20.8 12.5 65.0 14.4 27.0
23 ¥y #  Phyllostachys nigra var. hemosis folium 20.8 3.8 50.0 48.8 30.8
24 weERT  Torlilis japonica fructus 24.8 13.8 8.0 32.4 53.3
25 BB Artemisia capillaris herba 24.8 19.5 70.0 32.3 35.0
26 E Wi Gastrodia elata rhizoma 24.9 7.8 31.3 32.3
27 W B Glycyrrhiza uralensis radix 25.0 7.5
28 AT %E Myristica fragrans semen 25.0
29 4 HE Pinellia ternata tuber 25.0 10.0
30 & & Cinnamomum cassia cortex 25.0
31 B B Galarhoeus sieboldiana rhizoma 30.0 4.2 14.8 19.5
32 BEWE  Euphoria longana arillus 30.0 15.0 30.0 22.5
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Name of crude drugs

Parts of used

Contents (ppm)

No [Chinese Scientific name Fe [Cu [ Mn| So| Pb| Ni|2Zn
33 LBER® Ligusticum lucidum fructs 31.2 17.0 82.5 4.2 52.4
34 HEBHFR, Siler divaricatum radix 31.3 12.5 44.8
35 EBL Coix lachryma-Jobi semen 35.0 5.0
36 B H Fritillaria rovlei rhizoma 30.4 5.0 20.0 45.8
37 B & Angelica tenuissima rhizoma 40.6 9.8 49.8 33.0
38 B 1% Arallia cordata radix 42.5
39 % € Paeonia albiflora var. trichocarpa radix 45.0 5.0
40 B W Eupatorium lindleynum herba 7.0
41 2 F Holdeum vulgare fructus 47.5
42 BEEC.  Simomium acutum radix 47.5
43 ¥ET Broussohetia kazinoki fructus 49.7 14.5 42.5 19.8 32.2 37.3
44 HIENAKR Rauwolfia serpentina radix 49.8 6.5 70.0 33.8
45 ZHFE Corydalis ternata rhizoma 50.0
46 Bk 1= Prunus persica semen 50.0 15.0
47 AR K Chaenomeles sinensis fructus 50.0
A8 [RHAR  Reynoutria elliptia radix 52.1 7.4 64.5 28.5
49 &%T Melia azedarach pericarpium  52.4
50 41 £} Anemarrhena aspodeloides rhizoma 52.9 7.8 45.0 42.3 60.0
51 EXRHTT Melandrium firmum herba 57.5
52 T & Eugenia caryophyliata flos 60.0 7.5
53 i J% Nepeta japonica herba 62.1 10.5 95.0 27.8
54 FE K& Dryobalanops aromatica borneol 62.2 6.3
55 ¥F{2 Thuja orientalis semen 62.3 15.0 90.0 66.8
56 7% 1= Prunus ansu semen 65.0
57 @ & Dictamus albus cortex 67.5 33.8
58 & F Gardenia jasminoides fructus 67.5
59 BRE Dolichos lablab semen 70.0
60 ¥5#{ Trichosanthes japonica semen 70.0
61 BZAE Morus alba cortex 70.0 7.5
62 BIF Cassia tora semen 72.0
63 #l £ Asiasarum heterotropoides var. radix 72.5

seoulensis
64 ¥ B Phlomis umbrosa radix 72.6 25.0 102.5 52.5
65 B # Magnolia obovata cortex 75.0
66 I B Codonopsis lanceolata radix 75.0 14.5
67 & & Polygala tenuifolia radix 75.0 5.0
68 AN #Z Panax schinseng radix 75.0 7.0
69 B E Coptis chinensis rhizoma 75.0 18.5 95.0 350.0
70 X % Zyziphus vulgaris fructus 78.8
71 B4E  Prunella asiatica herba 78.9 18.8 162.5 42.5 1.8
72 HERiF Plantago asiatica semen 80.0 17.5
73 N B Cuidium officinale rhizoma 80.0 15.0
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Name of crude drugs

Parts of used

Contents (ppm)

No [Chinese | Scientific name Fe | Cu [Ma | o | Pb | Ni| zn
75 KBEF Hydnocarpus anthelmintica semen 82.5

76 ®& T Perilla sikokiana semen 82.5 11.3

74 KR @ Akebia quinata lignum 81.5

77 VEMFF Areca catechu semen 82.5

78 & I Pharbitis nil semen 82.5

79 FH K§ Phellodendron amurense cortex 82.5

80 BEBMT Vitex rotundifolia fructus 82.5

81 H: 1 Eucomia ulmoides cortex 85.0

82 ©7H [ Phytolacca americana radix 85.0

83 & ¥ Alisma orientalis rhizoma 85.0 12.5

84 WEE Cornus officinalis fructus 85.0 2.5 9.75

85 EXHE Epimedium koreanum herba 87.5

86 KM% Asparagus cochichinensis radix 90.0

87 B B Aconituum ciliare tuber 100.0 12.5

88 T Lycium chinense cortex 100.0 19.75

8 B E Curcuma aromatica rhizoma 102.5

90 R%¥ Evodia rutaecocarpa fructus 110.0 7.5

91 B It Atractylodes lyrata rhizoma 112.5 12.0 36.3 54.8
92 # #F Atragalus membranaceus radix 112.5

93 BT Cyperus rotundus rhizoma 112.5

M F B Scutellaria baicalensis radix 117.5

95 & Jit Atractylis japonica rhizoma 117.5

96 B 1t Angelica davurica radix 117.5 6.0 65.0 35.8
97 K B Equisetum hyemale herba 120.0 2.8 37.5 28.2
98 BWZT Rubus koreanus fructus 123.8 12.8

99 WA Taraxacum platycarpum herba 124.8 12.5 70.0 10.5 58.8 48.8
100 i Anthriscus sylvestris radix 125.0

101 F¥E  Jeffersonia dubia rhizoma 134.9 13.5 100.0 3.3 48.8 369.0
102 Bl & Cynanchum wilfordii radix 137.5

103 ¥ ¥ Polygonatum falcatum rhizoma 140.0

104 #& 3 Perilla sikokiana folium 142.5

106 BHHT Xanthium strumarium fructus 145.0 12.8

106 B f  Citrus nobilis pericarpium 145.0 22.5

107 8 4 Curcuma longa rhizoma 150.0

108 A % Pyrrosia lingua herba 150.0

109 % %5 Aster tartaricus radix 155.0

110 M & Sanguisorba officinalis radix 157.5

111 B8 # Pycnostelma paniculatum radix 165.0

112 BFE  Spirodela polyrhiza herba 166.4 9.8 19.6 2.0 52.0 37.0
113 % E  Geranium thungbergii herba 172.5
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Name of crude drugs

Parts of used

Contents (ppm)

No Chig;ﬁe’ Scientific name Fe | Cu l Mn ] Sn } Pb Ni | Zn
114 #{IEE Pleuropteris multifiorus radix 177.5
115 ¥ 8 Angelica gigas radix 177.5
116 FHBEF Schizandra chinensis fructus 182.5
117 #& K Caesalpinia sappan hard wood 182.5 11.6
118 FThnEz Acanthopanax sesiliflorum cortex 187.5
119 FAKRE Aristolochia contorta radix 187.5 12,0
120 BT Dianthus sinensis herba 190.0
121 B ¥  Polygonum avicurlare herba 192.5
122 - H % Chrysanthemum indicum flos 198.0 7.5
123 BH#F Brassica alba semen 199.0 12.5
124 BBU Clematis mandshurica radix 210.0
125 #TH Mentha saccharinensis folium 212.5
126 % # Bupleurum falcatum radix 217.6
127 ¥ ¥ Typha latifolia pollen 225.0
128 B ¥ Curcuma longa rhizoma 245.0
129 4T Arctium lappa semen 247.5 11.3
130 &4#Bft Lonicera japonica flos 247.5
131 B #g Prunns mume - fructus 250. 0
132 E#TF Cuscuta chinensis semen 275.0
133 #&P9%& Liriope muscari radix 275.0
134 #b ¥, Rehmania glutinosa var. purpurea radix 277.5
135 # & Sophora angustifolia radix 290.0 4.8 30.0
136 F B Salvia miltriorrhiza radix 208.8 10.0 27.5 25.0
137 H Bi Cimicifuga heradeifolia rhizoma 325.0 10.0
138 % B Scrophularia buergeriana radix 357.5
139 # W& Gentiana scabra var. Buergerii radix 377.5
140 %28 & Veratrum grandiflorum rhizoma 385.0 '
141 ¥ % Polyporus umbellatus sclerotium 387.5 10.0
142 HB R Lycium chinense cortex 407.5
143 ¥4z  Melia azedarch var. japonica. cortex 412.5
144 JIRE  Chrysanthemum siviricum herba 495.0 12.6
145 #T TE Carthamus tinctorius flos 665.0 17.8
146 W {= Amomum zanthioides 307.5 400.0
147 88 B —_ 77.5 28.3
148 W ph Triticum aesticum 160.0 73.5
149 @AARE Inwla helenium 3.8
150 -Bi # Ephedra sp. herba 7.5
151 4 [ Achylantes japonica root 7.5
152 3¢ & Angelica koreana root 10.0
BRI%E  Leonurus sibiricus herba 12.5

153
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