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Table 1. Operating Conditions in Atomic Absorption Spectrophotometer

Metals
Pb Cu Cd Co Ni Mn Hg As
Wave length (nm) 283.3 3247 228.8 240.7 232.0 279.5 253.7 193.6
Lamp current (nA) 5 5 3 10 10 5 4 10
Slit width (nm) 0.5 1.0 1.0 0.3 0.15 0.5 1.0 1.0
Air (*SCFH) 20 20 20 20 20 20 20 20
Acetylene (SCFH) - 4 4 4 4 4 4 4

*SCFH: Standard Cubic Feet per Hour.

Table 2. Recovery of 8 Kinds of Heavy Metals from Crude Drugs

Metal Residue Added Found Recovery + C.V.*
(ppm) (ppm) (ppm) (%)
Pb 0.3 50 454 90.1 1.5 (n=5)
Cu . 24 25 28.5 104.5 + 1.2 (n=5)
cd 0.4 20 17.6 86.0 £2.0 (n=5)
Co 0.1 50 449 89.6 + 3.0 (n=5)
Ni 19 100 106.1 104.2 £ 1.1 (n=5)
Mn 09 25 23.0 88.3 3.0 (n=5)
Hg ND** 200 199.7 99.8 + 4.0 (n=5)
As ND 100 96.5 96.5 + 3.0 (n=5)

*C.V.: Coefficient of variation
**ND : Not detected

Table 3. Lead Content in Crude Drugs and Preparations

Lead content Samples (Pieces)

(ppm) Crude drugs Patent Medicines Dispensing drugs
Total 52 48 131
Less than 1 20 11 34

1~10 ) 22 23 43
11~20 3 12 3
21~ 30 2 0 10
31~40 0 1 5
41 ~50 2 0 >
51~ 60 2 1 2
61~70 0 0 0
71 ~ 80 0 0 1
81 ~90 0 0 0
91 ~ 100 1 0 0
Qver 100 0 0 3
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Table 4. Lead Content in Crude Drugs*

Lead { Lead
No. Sample Content No. Sample Content
(ppm) (ppm)
1 | Arisaema cum Bile W 2 | 13~49 || 27 | Zizyphi Semen # g4 | O ~37
2 | Concretio Silicea Bambusae % 4 3% ND 28 | Ophiopogonis Radix P LIPS ND
3 | Fritillariae Roylei Bulbus n} g & | 0 ~1 3 29 | Angelica sinensis Radix & % ND
4 | Pinelliae Tuber 2 5|0 ~18 30 | Rehmanniae Rhizoma 4 W% ND
5 | Gastrodiae Rhizoma £ Kk ND 31 | Paeoniae Radix Rubra ¢ % % 0 ~1.7
6 | Ledebouriellae Radix 13 A |10 ~51 32 | Menthae Herba & ¥ 0 ~5.6
7 | Aconiti Tuber $am3 | ND 33 | Hocquartiae Caulis A @& ND
8 | Notopterygii Rhizoma % %10 ~92 34 | Gardeniae Fructus . o F ND
9 | Borneol kK ND 35 | Borneol alba R ND
10 | Coptidis'Rhizoma * & | 23~65 36 | Bupleuri Radix % # 0 ~32
11 | Gentianae Scabrae Radix 3§ % :f: 0 ~15 37 | Peucedani Radix # # 0 ~25
12 | Indigo Pulverate Levis # & [26.1~57.7 38 | Platycodi Radix £ #| 0 ~20
13 | Rhynchophylla 4h ik & | 1.0~285 39 | Ephedrae Herba )3 * 0 ~40
14 | Dioscoreae Rhizoma S » ND 40 | Pueariae Radix 3 #w| 0 ~14
15 | Glycyrrhizae Radix + 3 | 14~39 41 |Lilii Bublus & 2 0 ~13
16 | Succinum % 3|0 ~156 42 | Cicadae Periostracum ¥ ¥ | 95~16.8
17 | Santali Ugnﬁm ] % ND 43 | Boris Calculus E R 2.3~6.5
18 | Ginseng Radix A B ND 44 | Moschus & % 0 ~85
19 | Ginseng Radix (Branch) » % % ND 45 | Fossil Bone & g | 42.6~57.8
20 | Panacis quinquefolii Radix @, 7' ND 46 | Bombyx Batryticatus CR: ¥ ND
21 | Panacis quinquefolii Radix g 4 | ND 47 | Buthus Martensi A g | 0~
22| Codonopsitis Radix ¥ % [0 ~72 48 | Margarita i % 0 ~274
23 | Poria alba ar% ND 49 | Realgar ® % | 0 ~156
24 A(lrantii Fructus ’FR B 0 ~38. 50 | Cinnabaris * & 0 ~96.4
25 | Auvurantii Immaturus Fructus 3 LS ND 51 | Gypsum Fibrosum y = ¥ 54~11.2 |
-26 | Poria B A 0 ~52 52 | Halloysite #* % A | 161~538

Nb: Not Detected
* L APEBAERTBILER
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Table 5. Lead and Mercury Content in Cinnabaris Crude Drugs

~ 57.8ppm » kW ELBHREHE 96 .4ppm # (
fnTabled) o HEREW » REBETHRE63.2 %

Price

Mercury content

Lead content

Sample Source
No. (NT$/g) (%) (ppm)
1 0.7 56.53 18.3 -
2 1.2 58.72 1.8 -
3 37 63.33 178 —
4 40 83.80 96.4 Australia
5 40 58.85 65.8 Hong Kong
6 43 63.05 54.8 o
7 4.7 86.75. ND "
8 8.0 65.67 289 =
9 133 85.14 ND Hong Kong
10 13.3 53.21 429 ”
11 240 61.16 36.8 "
12 533 83.34 -ND "
13 80.0 80.94 130 -
ND Not Detected
Table 6. Heavy Metals Content in Mineral Crude Drugs*
Heavy Metals (ppm)
) Pb Cu a Co Ni Mn Hg As
1. Fossil Bone 426578 | 379~441 | 0.7~08 | 109~193 | 33.7~482 | 5205~655.7 | ND ND
2. Gypsum Fibrosum 54~112 | 5.6~13.1 | 0.1~0.4 | . 1.8~4.7 9.6~18.7 0.5~8.3 ND ND
3. Halloysite 16.1~538 | 450~1014 | 0.3~05 | 9.7~259 | 26.7~2324 | 21.5~359.8 | ND ND
4. Hematitum 0 ~162 | 68~223 | 05~09 | 19.7~33.3 | 19.7~36.0 | 82.8~6290 | ND ND
5. ’lfi;%"gi;,‘;t“als“l"h‘“e 84~256 | 60~195 | 0.1~08 | 37~130 | 34~206 10.4~9.5 ND ND
6. Oyster Shell 346~385 | 14.0~161 | 1.8~19 | 246~25.7 | 220~27.7 | 179.4~565.5 |0~0.2 ND
7. Pyritum 58~21.4 | 169~1042 | 0.2~0.7 | 426~127.2 | 27.4~57.1 14~6.1 ND ND
8. Realgar 0 ~156 | 78~90 . |0 ~03 | 0 ~36 8.2~179 4.1~54 o R e
9. Succinum 0 ~156 | 16~5.4 ND 0 ~17 0 ~42 12~26 ND ND
10. Talc 90~51.7 | 87~478 |0 ~02 | 10~30 0 ~16.0 24~254 | ND ND
LiLE 25F 3hGH AR$BL SEH 64M TARM 8Kk ok 10RkE

ND : Not Detected
P APEBALRTHBILER
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Table 7. Heavy Metals Content in the Crude Drug Preparations

Sample | Type . ey Mels oen) Remarks
. Pb Cu Cd Co Ni Mn Hg As
1 A 36 184 | ND | 18| 40| 71| ND |ND fgﬁ‘y‘;‘;gﬁggmgg’ °Yf“°.f shell 40mg/g,
2 A 06 134 | ND | 06 | ND | 74| ND |ND | Succinum 35mglg
3 B 38 323 | 02 | 25 | 153 | 213 | ND |ND | Halloysite 30mg/g
4 B 8.1 381 | 04 | 02 | 225| 09| ND |ND | Fossilbone 125meg/s
5 A 30 | 245 | 02 | 10 | 39| 114 | ND |ND | Oyster shell 66mg/g, Halloysite 66mg/g
6 B | 28342 | 377 | 08| 51| 132| 193] N» |nD %ﬂg&“&iﬁ}f&%’n@?““ bone 120mg/g
7 B ND 281 | 03| 08| 41| 84| N» |ND gi’;g"‘é’:;s“g‘}‘fos‘;,’;/go‘“m’ Magnesium sulphate
8 B 41 278 | 03| 17| 31| 89| ND ggs‘é’r‘;,gi‘l’f;’g;‘nﬂg‘/g“myg’ Magnesium sulphate
9 B 8.1 339 | 02 | 42 | 231 | 273 | ND |ND | Hematitum 80mg/g
10 B 35 405 | 02| 16| 101|137 ND |ND %g’g‘;;ﬁ;{fg}’n“g‘/gomﬂgv Magnesium sulphate
11 A 06 25 ] 03| 02| 50| 45| ND |ND | Oyster Shell 30mg/g
12 A 30 198 | 03| ND | 16| 92| ND |ND | Oystershell 54mg/g, Fossil bone 54me/g
13 A 35 65| ND | 10 | 125 | 184 | ND |ND | Fossilbone 100mg/g, Oyster shell 100mg/g
14 B 18 | 400 02| 12| 56| 93| ND |ND gﬁ,ﬂgﬁ%ﬁ'&:(’md g Magnesium sulphate
15 A 24 259 | 02 | 08 | 40| 164 | ND |ND | Fossilbone4lmg/g
16 B 6.2 409 0.1 23 41| 217 ND ND | Succinum 24mg/g, Hematitum 24mg/g
17 A 12 21| ND | 04 | 16| 127 | ND |ND | Fossil bone 25mg/g
18 B 6.7 521 | 03 | 63 | 81| 186 ND |ND | Pyritum 180mg/g
19 A 1.7 214 0.2 0.8 6.1 | 165 ND ND | Fossil bone 93.2mg/g, Oyster shell 93.2mg/g
20 B 8.8 397 | 01 | 1.0 | 41.6| 330 | ND |ND | Succinum 100mg/g, Talc 60mg/g
21 B 35 37 ] 02| 04| 31| 11| ND |ND| Gypsum Fibrosum 760mgg
22 B 23 | 33| 02| ND| 15| 43| ND |ND | Talc135Smgls
23 A 64 235 | 10 | 08 | 94| 286 | 35160 | ND | Cinnabaris 6.4mg/g, Succinum 12.8mg/g
24 B 48 | 521 | 01| 18| 80| 175 | 23180 |ND | Pyritum 123.3mglg, Cinnabaris 5.0mg/g
25 B 37 314 | ND | 27 | 98| 136 | 10451.0 |ND | Hematitum 40mg/g, Cinnabaris 50mg/g
26 B 75 36 | 02 | 23| 75| 250 | 2805.0 |ND |.Pyritum 123mg/g, Cinnabaris Smg/g
27 B 49 39.8 0.3 0.6 8.1 | 20.1 | 8042.0 | ND | Succinum 96mg/g, Cinnabaris 10mg/g
28 B 40 114 | 01 | 1.0 | 161 | 105 | 11056.0 |ND | Cinnabaris 16mg/g
29 B 80 | 725 | 05 | 02 | 364 | 359 | 145190 | ND | Cinnabaris Smg/g
30 | B 104 (12291 | 04 | 10| 34| 163 | ND |np | Magnesium Sulphate Fioe Crystal 150me/g
31 B 59 |11834 | 02| 02| 118| 175| ND |ND ﬁﬁ;‘:z‘m Sulphate Fine gC/rgystal 93mglg,
32 B 25 159 | 03| 10| 41| 94| ND |ND | Gypsum Fibrosum 84mg/g
33 B ND 51| ND | 08| 08| 248| ND |ND | Oyster Shell 100mg/g
34 B 17 | 41| 01| 02| 08| 17.7| ND |ND | Magnesium Sulphate Fine Crystal S0mg/g
35 B 34 | 60| 02| 09| 30| 64| ND |ND| Gypsum Fibrosura 70mg/s
36 c ND 109 | ND | 04 | 32| 38| ND |ND| Talc100mglg
37 B ND i 0.7 ND 0.8 0.8 25 ND ND | Gypsum Fibrosum 250mg/g
38 B ND | 03 ND ND ND 45 ND ND | Fossil bone 50mg/g, Oyster shell 50mg/g
39 B 06 || 67| ND | ND| 02| 209| ND |ND | Oystershell 100mg/e
40 B 12 84| ND | ND | 24| 65| ND |ND| Gypsum Fibrosum 300mg/g

1) A: Pill, B: powder, C: Granules
2) ND: Not Detected.
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INVESTIGATION OF HEAVY METALS FROM BOTH
CRUDE DRUGS AND THEIR PREPARATIONS
IN TAIWAN MARKET

PO-CHOW HSIEH, JAU-JAU WANG, YI-CHU LIU,
FANG-SUI LIU AND CHIEN-YI CHENG

ABSTRACT

Various crude drugs and preparations were
collected from the market and the content of
heavy metals (Pb, Co, Cu, Ni, Mn, Cd, Hg and
As) of these samples was determined by the
atomic absorption spectrophotometry. Following
results were found: those with high lead content:
fossi bone, halloysite and oyster shell; with high
fossil bone, halloysite and

copper content:

pyritum; with high nickel content: halloysite,
with high cobalt content: pyritum; with high
manganese: fossil bone, halloysite, hematitum
and oyster shell. In the part of the preparations,
the heavy metal content of the concentrated
were found to be lower than the non-concentrated

ones.
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