
INTRODUCTION

During past decades, the use of medicinal plants in

agronomy productions, dietary supplements, pharmacy, as

well as therapeutic purposes has been achieved with increasing

interest worldwide1-4. In this regard, herbal medicine has also

played a crucial role in the pharmaceutical and health markets

of 21st century5. So that, growing interest of developing, as

well as developed countries towards cultivation of medicinal

and aromatic plants has augmented rapidly6,7. However, there

have been also reported some cases of illness and fatalities

induced by use of such plants8,9. Poisoning of toxic metals,

contained in medicinal plants through soil, water or air, were

reported in the United States, Europe and Asian countries, as

well10-13. In addition, there exist some major reasons for

presence of toxic metals in medicinal plants, including growth

in polluted areas, use of agricultural expedients (such as

cadmium-containing fertilizers, organic mercury or lead based

pesticides); contaminated irrigation water14-17. Accumulation

of metals can occur in both root and above-ground organs

deduced to transfer toxic metals into food chain18. So, several

harmful effects on animal and human health, such as nephro-

toxicity which induce abnormalities of tublar re-absorption

are as the consequences19. Moreover, renal and nervous

system would be attacked by the adverse effects of lead and
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mercury20,21. For instance, copper facilitates Glucose oxidation

and energy release consequently. Iron absorption, oxygen

supplement for tissues particularly brain tissues and brain

function improve by higher level of copper in body. Copper

level is relatively related to estrogen level. Shortage of copper

deduced to anemia, depression and dermal problems. However,

high adsorption of copper leads to headache and hypogly-

cemia. Moreover, additional copper content is deposited in

brain and liver which damage livers and result in anemia and

alopecia in women. Besides, lead is a naturally-occurring

element which might be harmful to humans, especially

children, if ingested or inhaled higher. Lead poisoning can

cause a number of adverse human health effects, but is

particularly detrimental to the neurological development of

children. In this regard, monitoring of heavy metals contained

in medicinal plants is of great priority22 for two essential

reasons: first, increasing trend of general environment conta-

mination by toxic metals23, second, toxic contains of heavy

metals and/or arsenic content in exotic herbal remedies. The

present study aims to determine the amounts of copper and

lead in four selected medicinal plants, including Eucalyptus

globules, Mentha piperita, Thymus vulgaris and Rosa

damascena. This research has been performed in Science and

Research Branch, Islamic Azad University, Tehran, during

2010-2011.
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EXPERIMENTAL

Sampling of Eucalyptus globules, Mentha piperita, Thymus

vulgaris and Rosa damascena were performed randomly in

June and August 2010 throughout the Saveh region located in

south western of Tehran, Iran (Fig. 1). The samples were firstly

rinsed with distilled deionized water and then air dried in the

laboratory condition. Then, each sample was milled separately

in a micro-hammer (without metal in it) and 2 g of powdered

sampled plants were poured in Erlenmeyer adding 20 mL

HNO3. Digesting the composed samples on a hot plate

exposure to a low temperature (40 ºC), 20 mL HNO3 2 N has

been added and the total volume reached to 50 mL. The sample

was then vacuum-filtered through Whatman 42 filter paper.

Afterwards, by Atomic absorption spectrophotometry 200;

varian; made in USA. Accumulation level of Cu and Pb were

measured and shown in standard curves and graphs.

Fig. 1. Location of the study area

Table-1 shows the studied medicinal plants specifying

therapeutically usable parts of them for the present study.

TABLE-1 

SCIENTIFIC TITLES OF SAMPLED PLANTS 
SPECIFYING THERAPEUTICALLY USABLE PARTS 

Sample code Family Scientific name 

a Myrtaceae Eucalyptus globulus 

b Lamiaceae Mentha piperita 

c Lamiaceae Thymus vulgaris 

d Rosaceae Rosa damascena 

 
RESULTS AND DISCUSSION

Heavy metals concentrations were investigated in four

selected medicinal plants and results are shown in Figs. 2 and

3. analyzing two elements (Cu and Pb), metal contents were

in order of below: Pb content: Mentha piperita > Eucalyptus

globulus > Rosa damascena > Thymus vulgaris. Cu content:

Thymus vulgaris > Rosa damascena > Mentha piperita >

Eucalyptus globulus, confirmed that the heavy metals contents

in plants depending on the country of origin,environmenal

pollution levels, plant part and technological processes.

Lead: Lead is the most toxic environmental pollutant the

main sources of lead pollution in agriculture and plants are

lead mines, fuel combustion, sewage sludge applications and

farmyard manure24. It reacts or complexes with many

biomolecules and adversely affects the reproductive, nervous,

gastrointestinal, immune, renal, cardiovascular, skeletal and

muscular systems as well as developmental processes25

suggest that lead levels are generally higher in leaves than in

other plant parts probably because lead contaminations occur

mainly through the atmosphere whereas lead uptake capacity

of plants is generally low26.

(a)

(b)

(c)

(d)

Fig. 2. Pb and Cu values in selected plants in 1st step
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(a)

(b)

(c)

(d)

Fig. 3. Pb and Cu values in selected plants in 2nd step

Copper: Copper plays a role in the oxidative defense

system, on the other hand chronic cu toxicity can results in

severe poisoning, oxidative stress and human health27. Copper

is considered as a micronutrient for plants28, Cu is also an

essential component of various proteins like plastocyanin of

photosynthetic system and cytochrome oxidase of respiratory

electron transport chain29. But enhanced industrial and mining

activities have contributed to the increasing occurrence of Cu

in ecosystems. Although copper is an essential enzymatic

element for normal plant growth and development but can be

toxic at excessive levels. Phytotoxicity can occur if its concen-

tration in plants is higher than 20 mg\kg DW (dry weight).

Critical concentration for copper in plants is 20-100 mg/kg30 .

Overall, therapeutic properties of the two latter plants are of

high importance, due to Cu content as a harmful element for

human health, they are not suggested for consumption.

Throughout the conducted investigation, copper and lead

level were measured consecutively and tabulated in Tables 2

and 3. According to the results, lead level in Eucalyptus

globulus, as well as Mentha piperita was higher than copper.

However, Thymus vulgaris and Rosa damascena contained

more copper rather than lead.

TABLE-2 

CONSECUTIVE MEASUREMENTS OF LEAD (mg/L) 

Sample Conc. (mg/L) RSD (%) 

Phase 1 

a 0.290 2.2 

b 0.400 1.1 

c 0.080 36.5 

d 0.020 >100 

Phase 2 

a 0.310 – 

b 0.404 – 

c 0.082 – 

d 0.021 – 

 
TABLE-3 

CONSECUTIVE MEASUREMENTS OF COPPER (mg/L) 

Sample Conc. (mg/L) RSD (%) 

Phase 1 

a 0.190 0.6 

b 0.260 0.8 

c 0.286 0.3 

d 0.230 0.9 

Phase 2 

a 0.195 – 

b 0.263 – 

c 0.290 – 

d 0.240 – 

RSD: Relative standard deviation. 

 

Conclusion

Medicinal plants gained an important role in different

pharmaceutical as well as therapeutic purposes during last

decades. However, accumulation of heavy metals in these

plants induces more attention before using them for remedies

diseases. Therefore, it is essential to monitor the heavy metals

content if such plants are meant for human consumption.

Further studies are recommended for heavy metal contents of

medicinal plants. The content of toxic metals in plant spices

and herbs was found to be generally low. The highest contents

of cooper was shown in Eucalyptus globules, the highest

contents of lead was shown in Mentha piperita.
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