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Table 1. Brief description of 17 medicinal plants

No. Chinese name Analyzed parts Origin Scientific name

1 g Vine & leaves Taichung Vitis thunbergii Sieb. & Zucc. var. taiwaniana Lu.

2 %] Flowers Taitung Chrysanthemum indicum L.

3 IS Flowers Taitung Hibiscus sabdariffa L.

4 £33 Stems Miaoli Morus australis Poir

5 1L Tubers Taichung Dioscorea alata L.

6 izl Stems Taoyuan Lycium chinense Mill.

7 == ik Stems & leaves Taitung Boehmeria nivea (L.) Gaud. var. nivea

8 BE Stems & leaves Taitung Agastache rugossa (Fisch et Mey.) O. Kuntze

9 P INES Roots & leaves Taichung Liriope spicata Lour.

10 AR (LHEME)  Vine & leaves Taitung Gynostemma pentaphyllum Makino.

11 i Leaves Taichung Pandanus odorus Ridl.

12 L= Vine & leaves Taoyuan Mesona procumbens Hemsl.

13 EEF Fruits Taitung Ficus pumila L. var. awkeotsang (Makino.) Corner

14 FIEE Vine & leaves Taitung Houttuynia cordata Thunb.

15 (52 Fruiting bodies Taitung Ganoderma lucidum (Leyss. ex. Fr.) Karst

16 B ‘Whole herbs Taitung Peteris ensiformis Burm.

17 —{RAR Roots Kinmen Cynoglossum zeylanicum (Vahl.) Thunb. ex. Lehmann

Ro. TRIRBEVLFEEY THRESEZHR
Table 2. Comparison on the essential element contents among different medicinal plants

Medicinal plants P (mg/g) K (mg/g) Ca (mg/g) Mg(mg/g)
V. taiwaniana 2.1bc’ 14.0 abcdef 12.2 ab 13cd
C. indicum 1.9 bed 14.5 abcde 6.1 bedef 1.9 bed
H. sabdariffa 2.0 bed 14.5 abcde 7.0 bedef 1.8 bed
M. australis 2.1 bed 11.3 cdef 3.1 def 1.5¢cd
D. opposita 1.9 bed 13.9 abvdef 02f 0.6d
L. chinense 2.3 bc 17.1 abed 4.0 cdef 1.7¢cd
B. nivea 1.7 cde 14.3 abcde 175a 2.3 abc
A. rugossa 1.7 cde 10.1 cdef 5.1 bedef 2.3 abc
L. spicata (roots) 32a 18.7 abc 3.8 cdef 1.7 bed
L. spicata (leaves) 2.6 ab 6.1 ef 4.2 cdef 2.1 abed
G. pentaphyllum 2.0 bed 2.0 bed 11.1 abc 35a
P. odorus 2.6 ab 7.2 def 4.4 cdef 2.7 abc
M. procumbens 1.7cde 21.4 ab 8.0 bede 1.8 bed
F. awkeotsang 1.2de 233a 9.5 bede 1.7 cd
H. cordata 2.7ab 17.0 abed 10.6 abcd 33 ab
G. lucidum 1.9bcd 8.0 def 2.9 def l4cd
P. ensiformis 0.9¢ 43f 25ef 13cd
C. zeylanicum 2.1bcd 14.1 abedef 6.1 bedef 2.6 abc

“ Means followed by the same letter within each column are not significantly different at the 5% level using the LSD test.
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Table 3. Comparison on the essential metal element contents among different medicinal plants

Medicinal plants Fe (ppm) Mn (ppm) Cu (ppm) Zn (ppm)
V. taiwaniana 276 efgh * l4 ¢ 10.2 abc 31 abc
C. indicum 180 fgh 62 be 9.4 abcde 22 be
H. sabdariffa 113 gh 19¢ 6.2 defg 16 be
M. australis 237 efgh 18 ¢ 53fg 25 be
D. opposita 227 efgh 3¢ 8.3 bedef Ilc
L. chinense 260 efgh 17 ¢ 9.9 abcd 23 be
B. nivea 217 efgh 31 be 5.6 efg 11¢c
A. rugossa 817 bed 26 be 9.2 abcde 17 be
L. spicata (roots) 229 efgh 20 ¢ 9.0 abcdef 24 be
L. spicata (leaves) 859 be 28 be 123 a 35 ab
G. pentaphyllum 575 cde 48 be 6.7 cdefg 18 be
P. odorus 3560 a 45 be 7.9 bedef 30 abc
M. procumbens 517 cdef 298 a 6.7 cdefg 21 be
F. awkeotsang 91h 31 bc 38¢g 19 be
H. cordata 669 bed 58 be 9.6 abed 17 be
G. lucidum 299 efgh 17¢ 11.2 ab 21 be
P. ensiformis 992 b 23¢ 39¢g 12¢
C. zeylanicum 578 defg 165 ab 7.4 cdefg 47 a

* Means followed by the same letter within each column are not significantly different at the 5% level using the LSD test.
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233 mg/g * HRBIEEE L 214 mglg ° GERIBEBBERE 2R 243 mg/g - CaZ & BN EIRFE
EEARR  DTFHMEECaz &R Rm > # 175 mg/g > EXBIIHHLE - GBZE 122 myg » 88
RAREIEEHE 2 0.2 mg/g ° Mg Z & EESHAEREYPARERFEZZKE  DAER2E 48R
& E35mglg  ERBAIEEZIRZ 33 mglg » BEREEIEEHIE 0.6 mg/g(F2) °
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WL BFIRRKBRERERR  CuZ BN EFBZEEZRBS  LEMREZEERE » Z 123
ppm > HEXEBEZTEMHZ112ppm ° ERFEEEEFREZ3.8 ppm KMBEEE 2239 ppm ; Zn
ZEREZREREY AR EREZFKE » DI—RRIRER S » 3£ 47 ppm » HRABEMLES 35
ppm ° & BREETRM SRR I ZEBREZ 11 ppm > REBVRFE 22 12 ppm (£ 3)

gt Cd ~ Cr ~ Ni ~ PoF4EESBTREAFRRBAZEREY Z A ITHESRYIME4 - 23
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Table 4. Comparison on the contents of heavy metal elements among different medicinal plants

Medicinal plants Cd (ppm) Cr (ppm) Ni (ppm) Pb (ppm)
V. taiwaniana 0.05 efg ” 2.15 fghi 2.08 ef 20.28 a
C. indicum 0.09 defg 1.181 2.18 ef 1.18 ¢
H. sabdariffa 0.02¢g 2.04 ghi 2.51ef - 2.14 be
M. australis 0.05 efg 7.42 be 5.23 be 147 ¢
D. opposita 0.05 efg 1.68 hi 1.45 f N.D.

L. chinense 0.05 efg 3.38 efgh 2.15 ef 1.07 ¢
B. nivea 0.14 cdefg 2.23 fghi 1.96 ef 472b
A. rugossa 003 g 5.88 cd 4.12cd N.D.

L. spicata (roots) 0.05 efg 4.05 def 3.20de 473 b
L. spicata (leaves) 030b 8.85b 6.43b N.D.

G. pentaphyllum 0.29b 2.88 fghi 2.87 def N.D.

P. odorus 0.65a 1933 a 18.20 a N.D.
M. procumbens 0.18 bede 3.91 defg 3.03 de N.D.

F. awkeotsang 0.05 efg 2.71 fghi 3.01 def 487b
H. cordata 0.16 cdef 3.57 efgh 3.03 de N.D.

G. lucidum 0.22 bc 3.34 efgh 235 ef 0.70 ¢
P. ensiformis 0.18 bede 4.93 de 3.35de N.D.

C. zeylanicum 0.18 bede 2.73 fghi 1.89 ef 123 ¢

N.D. means concentration below detectable limit.

* Means followed by the same letter within each column are not significantly different using the LSD test.
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Appendix 1. Contents ( # g/g ) of heavy metals in various crops

Heavy metal Rice Fruit Vegetables Roots Cereals
As 0.150 0.010 0.010 0.010 0.009
Cd 0.060 0.020 0.020 0.040 0.040
Cr 0.140 0.050 0.002 0.006 0.009
Cu 2.160 0.670 0.390 0.570 3.920
Hg 0.001 0.004 0.003 0.006 0.009
Ni 0.470 0.180 0.180 0.310 0.280
Pb 0.370 0.400 0.310 0.490 0.560
Zn 34.090 5.270 3.200 5.210 4.350

Migk2 BIABASKESBZHAR KT HTEZRNE
Appendix 2. Current daily intake ( # g/person/day) and acceptable daily intake (ADI,  g/person/day) of heavy metals in Taiwan"”

Heavy metal Current daily intake ADI
As 232 100.0
Cd 32.8 48-60
Cr 30.7
Cu 1,857.0 -
Hg 4.5 355
Ni 202.7 ---
Pb 339.6 3575
Zn 7,555.0 12,500.0
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BHRA AR > 2% » (R BLETE B /E BUE R 2 rh 4R AL - #RFERT 0 n] REE A 1T 1] 55 i 175
g o —fRESBEMEYEE I BRUURERR S - M 4EREY)Z AR SGEH SR R EEr - R > 2641
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Studies on Contents of Heavy Metal Elements from
17 Medicinal Plants'

Sin-Yie Liv’, Gean-Liang Zu’, Yi-Kung Lin*, Torng-Wu Chang’, and
Jau-Yueh Wang'

Summary

Using ICP-AES, Inductively Coupled Plasma-Atom Emission Spectrophotometer, contents of 2
detrimental heavy metal elements, Cd and Pb, and 10 mineral elements, P, K, Ca, Mg, Fe, Mn, Cu, Zn , Cr and
Ni from 17 medicinal species were analyzed and evaluated at Taiwan Agricultural Research Institute (TARI).
The analyzed results indicated that Pandanus odorus had significantly higher contents of Fe, Cd, Cr and Ni
than those of others. But Dioscorea alata possessed less mineral contents of Ca, Mg, Mn, Zn, Ni, and Pb and
Peteris ensiformis had less mineral contents of P, K, Ca, Mg, Mn, Cu, and Zn comparing to other medicinal
plants. The highest contents of Cu, Zn, Cd, and Pb among 17 medicinal plants tested in this study werel2.3,
47, 0.65, and 20.3 ppm, respectively which were not higher than the recommended dosage of acceptable daily
intake by FAO/WHO in 1973.

Key words : medicinal species, mineral, heavy metal element, acceptable daily in take
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