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ABSTRACT 

Accumulation of heavy metals (HMs) like cadmium, lead, arsenic and mercury were determined in root bark of Crataeva 

magna Lour (DC) by atomic absorption spectroscopy. The objective of the study was to determine the concentration of heavy 

metals in root bark that are used in medicine by the local community. Analysis of the heavy metal in selected plant samples 

was performed by atomic absorption spectrophotometer (AAS). Measurements were made using a hollow electron discharge 

lamp (EDL) for cadmium, lead, arsenic and mercury at wavelengths of 228.80 nm, 283.31 nm, 193.70 nm and 253.7 nm 

respectively. The analysis revealed the negative result for cadmium, lead, arsenic and mercury in root bark. The root bark was 

found negative for cadmium, lead, arsenic and mercury. This study confirm that the risk of HMs contamination of root bark of 

Crataeva magna Lour (DC) to appears low but the presence of HMs in this root bark needs to be analyzed every time before 

processing to confirm the absence of HMs. The consumer must be cautious while consuming these plants for medicinal purpose. 
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INTRODUCTION 

Medicinal plants play an important role in traditional 

medicine and are widely consumed as home remedies. The 

past decade has seen a significant increase in the use of 

herbal medicine due to their minimal side effects, availability 

and acceptability to the majority of the population of under 

developing countries and wild fruits to overcome the 

malnutrition1. Since times immemorial, plant based drugs 

have been in use in the amelioration of various ailments 

ranging from common cold to cancer. Relatively high levels 

of essential elements, such as Fe, Mn, Zn, and Ca, have been 

demonstrated to influence the retention of toxic elements in 

animals and human beings2,3. In recognition of the important 

role that major and trace elements play in health and disease 

of human body, in the building up and restoration 

phenomenon, it was observed that during the last few years 

remarkable progress has occurred in this area of health 

sciences4. Elements research has definitely been part of this 

explosion of scientific knowledge5. The quantitative 

estimation of various trace element concentrations is 

important for determining the effectiveness of the medicinal 

plants in treating various diseases and also to understand 

their pharmacological action6. The  continuous intake of 

diets that are excessively high in a particular trace element 

can influence changes in the functioning, forms, activities of 

some organs or concentrations of such element in the body 

tissue and fluids can rise above the permissible limit7. Heavy 

metals (HMs) pollution is a result of increasing 

industrialization throughout the world, which has penetrated 

into all sectors of the food industry8. In 1991 Codex 

Alimentarius Commission give safe and maximum 

allowable limits of elements in fruits and vegetables for Cd 

(0.2mg/kg dry weight), As (0.2mg/kg dry weight), Hg 

(10mg/kg dry weight), Cu (40mg/kg dry weight), and Zn 

(60mg/kg dry weight)(Codex Alimentarius Commission, 

1991)9. WHO-2003 set the provisional tolerable weekly 

intake (PTWI) for As (0.015mg/kg body weight), WHO-

1995 set intake for Pb (0.025mg/kg body weight) whilst 

WHO- 1991 set the total intake of mercury (0.005mg/kg 

body weight)10-12.In the present study, an elemental assay 

was done by using FS Atomic absorption Spectrophotometer 

for the toxic elements like cadmium, lead, arsenic and 

mercury in the root bark of Crataeva magna Lour (DC). 

Crataeva magna Lour DC (family Capparidaceae) is known 

as three leaved caper in English, Varuna in Sanskrit and 

Baruna in Hindi, a small tree with a much branched head, 

found to be distributed mainly in the warmer (tropical) parts 

of the world. In folk medicine, its stem pith in the tribal 

peoples of Kandhamal district of Orissa known as Eastern 

Ghats of India that the bark is used for lactation after child 

birth, treat urinary disorders, kidney bladder stones, fever, 

vomiting and gastric irritation13-15. Leaves are deciduous 

three foliolate; petioles 3.8–7.6 cm long; leaflets 5–15 ovate, 

lanceolate or obovate, acute or acuminate, attenuate at the 

base, entire, glabrous on both surfaces, pale beneath, and 

reticulately veined16. The traditional plant used to treat  
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various ailments in particular to Urolithiasis17, 

Hepatoprotective18, Cardio protective19, anti arthritic and 

rubifacient20-22. Bark juice of this plant is given orally to 

prevent childhood diseases among the inhabitants of the 

Kanyakumari district23. The literature revealed that wide 

variety of medicinally important compounds including 

friedelin, diosgenin, sitosterol, dodecanoic anhydride, 

saponins, flavonoid, sterols, glucosilinates, cadabicine 

diacetate, lupeol, betulinic acid, glucocapparin, triacontane, 

triacontanol, cetyl and ceryl alcohol, octanamide,12-

tricosanone, rutin, quercitin, varunol, methyl 

pentacosanoate, kaemferol-3-O-α-D-glucoside and 

quercitin-3-O-α-D-glucoside have been reported from C. 

magna24,25. 

 

MATERIALS AND METHODS 

Equipment and chemicals 

The analysis was performed on Varian model AA 240 FS 

atomic absorption spectrophotometer (AAS), data were 

acquired and processed. Nitric acid, sulphuric acid, hydrogen 

peroxide and HPLC grade water were supplied by Merck 

(Darmstadt, Germany). Cadmium (Cd), lead (Pb), arsenic 

(As), and mercury (Hg) were purchased from Sigma (St. 

Louis, MO). All other inorganic chemicals and organic 

solvents were of reagent grade. 

Plant material 

Root bark of Crataeva magna Lour DC were collected in and 

around local forest area of Kanyakumari, Tamilnadu and 

authenticated by the Botanist Prof.Chelladurai, Department 

of Botany, Govt. Siddha Medical College, Tirunelveli. A 

voucher herbarium specimen number KMCP/CM/01/2015 

was also preserved in the K.M.College of Pharmacy, 

Madurai. 

Sample preparation26,27 

Five grams air dried and fine powder of root bark of 

Crataeva magna Lour (DC) was placed in different crucibles 

and oven dried at 105 Ċ for 24 h. It was kept overnight. Dry-

ashing process was carried out in a muffle furnace by 

stepwise increase of the temperature up to 550 Ċ and then 

left to ash at this temperature for 4 h to vaporize all other 

constituents and leave the heavy metals as a clean ash. The 

ash was transfer in to conical flask and added 20 ml of Aqua 

Regia to wet the sample in a flask. It was kept overnight. The 

next day the temperature was raised to 120 Ċ and the heating 

was continued for 2 h. The flask was cooled to room 

temperature and then decomposes in a10 ml solution of6 M 

nitric acid (HNO3) and 1 ml 60% hydrogen peroxide (H2O2) 

with 2 ml of concentrated sulphuric acid (H2SO4). The 

solution was subsequently heated and evaporated to half its 

volume using a hot plate. The resulting solution was then 

poured into a volumetric flask, and makeup the volume up to 

25 ml with distilled water. The ash suspension was filtered 

into a 25 ml volumetric flask using Whattman filter paper 

No. 41. 

Standard preparation 

The selected heavy metals were cadmium, lead, arsenic, and 

mercury. For each of the selected metals a standard linear 

calibration curve of various concentrations ranging from 

0.5000 ppm, 1.0000 ppm and 1.5000 ppm (three points) were 

analyzed by AAS and storing as stock solutions in a quartz 

flask. 

Atomic Absorption Spectrophotometric Analysis 

Analysis of the heavy metal in selected plant samples was 

performed by Varian model AA 240 FS atomic absorption 

spectrophotometer (AAS). Measurements were made using 

a hollow electron discharge lamp (EDL) for cadmium, lead, 

arsenic, and mercury at wavelengths of 228.80 nm, 283.31 

nm, 193.70 nm and 253.7 nm respectively. Analysis was 

performed by testing samples at three different 

concentrations 0.5000 ppm, 1.0000 ppm and 1.5000 ppm to 

ensure that the method has wide adaptability and good 

accuracy. The slit width was adjusted for all metals at 0.5 nm 

and the parameters were discussed. 

 

RESULTS  

Selection of parameters 

The AAS parameters were optimized by considering the 

wavelength, fuel gas as well supporting gas by using 

different EDL lamps. The wavelength for cadmium (228.80 

nm), lead (283.31 nm), arsenic (193.70 nm) and mercury 

(253.65 nm) was found to be suitable for the detection of 

HMs. The fuel gas (acetylene) with supporting gas (air) in 

combination of 2.5: 15.0 L/min was found the best for the 

separation of cadmium and lead whilst the fuel gas (argon) 

with supporting gas (air) in combination of 5.5:15.0 L/min  

Table 1: Parameters used for the analysis of heavy metal. 

Parameters  Cadmium Lead Arsenic Mercury 

Instrument  

 

Atomic 

Absorption 

Spectrophotometer 

Atomic 

Absorption 

Spectrophotometer 

Atomic 

Absorption 

Spectrophotometer 

Atomic 

Absorption 

Spectrophotometer 

Model No  AA 240 FS AA 240 FS AA 240 FS AA 240 FS 

Lamp  Cadmium EDL Lead EDL Arsenic EDL Mercury EDL 

Wavelength   228.80nm 283.31nm 193.70nm 253.65nm 

Fuel gas  

 

2.5L/min 

(Acetylene) 

2.5L/min 

(Acetylene) 

5.5L/min 

(Argon) 

5.5L/min 

(Argon) 

Support gas  15.0 L/min (Air) 15.0 L/min (Air) 15.0 L/min (Air) 15.0 L/min (Air) 

EDL: Electron Discharge Lamp 
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Table 2: Contamination levels of heavy metals in root 

bark of Crataeva magna Lour (DC) Obtained from 

atomic absorption spectrophotometer (AAS). 

Name of   herb Cd Pb As Hg MDLa 

Crude extract ND ND ND ND 0.01mg/kg 

ND: Not detected; MDL: Minimum detection limit; 
an=3. 

 

was found robust for the separation of arsenic and mercury. 

(Table 1). 

Optimization of the atomic absorption spectra 

Atomic absorption spectrometry detection was carried out on 

positive ionization mode because this mode gave sharp and 

sensitive signals. It was optimized by using a standard linear 

calibration curve for various concentrations ranging from 

0.5000 ppm, 1.0000 ppm and 1.5000 ppm (three points). The 

calibration curves were constructed by plotting the response 

against the 

concentration. A linear relationship was obtained for each 

element. The heavy metals (cadmium, lead, arsenic, and 

mercury) were analyzed at their particular wavelength and 

the ion with the uppermost intensity was selected as the basic 

ion. The study revealed that no resultant spectral peaks of Cd, 

Pb, As and Hg in root bark of Crataeva magna Lour (DC) 

were observed (Table 2). 

 

DISCUSSION 
We found that neither or nor root bark of Crataeva magna 

Lour (DC) shows the presence of Cd, Pb, As and Hg. This is 

not unexpected because the soil and the environment has 

been the predominant source of the HMs contamination 

mainly Cd, Pb, As and Hg. This may account for the high 

incidence and concentrations of Cd, Pb, As and Hg compared 

with other HMs in the plants. HMs in roots, rhizomes, seeds 

and fruits were apparently higher than in flowers, indicating 

that the sample of these parts might be more favourable for 

HMs contamination28. 

Cadmium is absorbed by the roots of many plants, cannot be 

removed by washing and is concentrated particularly in the 

kidneys, liver, blood forming organs and the lungs29. The 

high Pb value in plants were due to the uptake from the 

available Pb in the soil and in the above ground parts (leaves, 

stem and seeds) is due to air born Pb30. Mercury has a 

particular affinity to become deposited in vital organs such 

as brain, nervous system, heart, liver, kidneys, bone marrow 

and also known to cause dementia, peripheral neuropathy, 

Parkinson's disease and cancer31. 

 

CONCLUSION 

In this study 4 elements were assessed in root bark of 

Crataeva magna Lour (DC) a medicinal plant. Among the 

various elements are not detected in the medicinal plant used 

in the treatment of various diseases. The data obtained in 

present study will be helpful in the synthesis of new modern 

drugs with various combinations of plants which can be used 

in the cure of many diseases ethno medicinally. However, 

more detailed analysis of chemical composition of the 

following medicinal plants is required. The elemental 

analysis results of root bark of Crataeva magna Lour (DC) 

shows that the root bark contains elements of vital 

importance in man’s metabolism and that are needed for 

growth, developments, prevention and treatment of many 

diseases. It is evident that they are important sources of 

essential mineral elements in reasonable concentrations 

which have required in treatment of many diseases. 
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