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Abstract 

 
      Traces of cadmium, lead and copper in infusion and eating medicinal 
herb samples collected from Libya were determined by differential pulse 
anodic stripping voltammetry as well as atomic absorption spectrometry. 
The statistical parameters i.e. slope; standard deviation, correlation 
coefficient and confidence have been calculated. The levels of Cd(II), 
Pb(II) and Cu(II) in infusion and eating samples was obtained using 
stripping voltammetry ranged from 0.064 to 0.146 and 0.034 to 0.271 for 
cadmium, 0.874 to 3.020 and 0.332 to 2.263 for lead and 0.384 to 1.280 and 
0.490 to 1.468 μg g−1 for copper respectively. Copper concentration in 
infusion and eating samples was determined by flame atomic absorption 
spectrometry (FAAS) and the concentration level was ranged from 0.395 
to1.360 and 0.495 to1.420 μg g−1 respectively. On the other hand, the levels 
obtained for cadmium and lead in infusion and eating samples by graphite 
furnace atomic absorption spectrometry (GFAAS) ranged from 0.065 to 
0.150 and 0.034 to 0.253 for cadmium and from 0.910 to 3.050 and  0.335 
to 2.250 μg g−1  for lead respectively. The results also indicate that, 
cadmium , lead and copper contents in all samples  are  less  than  that  
permissible values  which given by WHO and FAO. 

 
Introduction 

Medicinal plants, since times immemorial, have been used in virtually all 
cultures as a source of medicine. The widespread use of herbal remedies 
and healthcare preparations are obtained from commonly used traditional 
herbs and medicinal plants, has been traced to the occurrence of natural 
products with medicinal properties (1). 
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The chemical constituents in plants, including metal ions, are particularly 
responsible for medicinal and nutritional properties and as well as the 
toxicity. The metal also play an important role in the plants themselves e.g., 
for the formation of bioactive constituents in medicinal plants. By 
accumulating metals in both the roots and the above ground tissue, plant 
can transfer heavy metal pollutants from soils into the food chain, and this 
accumulation is one of the most serious environmental concerns of the 
present day, not only because of the phytototoxicity of many of these metals 
to the crops themselves but also because of the potential harmful effects 
that toxic metals could have on animals and human health (2). All herbal 
medicines placed on the market should undergo examination in order to 
ensure their quality and safety. Chemical analyses of heavy metals have 
traditionally been carried out by neutron  activation  analysis (3, 4) , 
inductively  coupled plasma  atomic  emission  spectrometry (5-8), 
inductively coupled  plasma  mass  spectrometry(9,10), spectrophotometry 
(11,12), atomic absorption spectrometry (13-15) and voltammetric 
techniques (16,17). The voltammetric procedures, despite their high 
precision and sensitivity, are subject to the influence of surface-active 
agents such as organic species which can adsorb strongly on the electrode 
surface, affecting either the metal deposition or the stripping process (18). 
The problem is generally circumvented by subjecting the sample to a 
previous treatment to eliminate the organic species which can result in loss 
of analytes and contamination (19). 
In this study, the contents of trace metals in infusion and eating medicinal 
herb samples collected from Libyan Jamahiriya were determined by   
differential pulse anodic stripping voltammetry as well as atomic absorption 
spectrometry. 
 
MATERIAL AND METHODS  
  
Apparatus:  All  glassware  was  soaked  in  10%  (v/v) HNO3  for  24h 
and   rinsed  three  times  with  bistilled water and then in bistilled water 
before use.   
 
Polarographic  analyzer:  Differential  pulse  anodic  stripping  
voltammograms  were  recorded  with  an  EG and  G.  Princeton Applied 
Research Crop.  (PAR; Princeton, NJ) model 264 A stripping analyzer, 
coupled with a PAR 303A Hanging Mercury Drop Electrode (HMDE). The 
polarographic cell  (PAR Model K0060) was  fitted with Ag/AgCl   
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saturated KCl  and  used  as  a reference  electrode with  a  platinum wire  
as  a  counter (auxiliary)  electrode. A PAR 305 magnetic stirrer was 
connected to the 303 A HMDE.  A  PAR Model RE 0151X-Y recorder was 
used to collect experimental data.  Before  measurements  the  sample  
solution  was deaereated  by  bubbling  for  16  min  with  nitrogen. During  
measurements,  an  inert  atmosphere  over  the solution  was  maintained  
by  flushing  with  nitrogen. During the deposition step, the solution was 
stirred automatically, followed by a quiescent period of 15 sec. before 
scanning.  
•  pH  was  measured  with  a  Fischer  Scientific (Pittsburgh,  PA,  USA)  
Digital  pH  Meter  Model 810  
•  GBC  906  atomic  absorption  spectrophotometer was  used  for  Cu(II)  
measurement  at  wavelength 324.7   nm,   band-pass   0.7    nm  and  lamp  
current 6.0  mA  and  a  AA-6800  Shimadzu  (GFA-EX7) Graphite  
Furnace  atomic  absorption spectrophotometer was  used  for Cd(II)  and  
Pb(II) determination  at  band-pass  0.7  nm,  lamp  current 8.0  mA  and  
wavelengths  228.9  and  283.2  nm respectively. 
 
Solution and reagents: All reagents are of analytical grade.  The following 
solutions were prepared with bidistilled water. 
•  Solution  of  each  Cd(II),  Pb(II)  and  Cu(II)  were prepared  respectively  
by  dissolving  the  required amounts  of  Cd(NO3)2.4H2O,  Pb(NO3)2  and 
Cu(NO3)2.2H2O in bidistilled water. The resulting solutions were then 
standardized [20].  Solutions of lower concentrations were prepared by 
accurate dilution 
•  Briton-Robinson  buffer  solution  was  prepared  by dissolving  201  µL  
glacial  acetic  acid  (AnalaR), 240 µL phosphoric acid (Merck) and 433 mg 
boric acid  (BDH)  in  500  mL  measuring  flask  with bidistilled water[21] 
•  Four of each infusion and eating medicinal  herbs  samples were  
collected  from Libyan  Jamahiriya  as  shown  in  Table  1.  Dried herbal 
samples were cut into small pieces and then ground into powder.  
a- To prepare the infusion of the herbs, 2g of the sample was placed in a 

beaker, containing 40 ml of bidistilled water, and kept after covering for 
24 hours at room temperature. The extract was filtered through the 
Whatman No 541 filter paper and the volume of infusion was filled up 
to 50 ml with bidistilled water. 

b- Solutions of eating samples were prepared as “2g of powdered herb 
samples, 40 ml of freshly prepared aqua regia was added. The solution 
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was refluxed for 30 min. and then cooled down to room temperature.20 
ml of bidistilled water was added and solution was filtered  using 
Whatman No 541 filter paper and then heating until nearly dry. 

Each of resulting solution of (a) and residual of (b) was treated with 10 mL 
of concentrated nitric acid (AnalaR) and heated nearly dry (repeated three 
times).  This  procedure  was repeated  with  10  mL  of  a  1:1  
(HNO3/HClO4) mixture  until  complete  mineralization,  the  cold  residue  
was  dissolved  in  1 mL  of  1M  nitric  acid and  diluted  to  10ml  with  
bidistilled  water.  Nitric acid concentration was adjusted at 0.01 M.  A 
control  reagent  blank  was  prepared  in  the  same manner  to  determine  
the  ultra  trace  impurities  of the metal ions.  
 
Analytical procedure: Each solution of infusion and eating medicinal 
herbs samples was analysed by differential pulse anodic stripping 
voltammetry (DPASV) and the peak current was plotted as a function of the 
metal content. Five measurements were carried out for each sample and the 
statistical treatment of the data was performed. 
The AAS and GFAAS measurements were carried out by introducing the 
samples directly into the flame and the absorbance values were plotted as a 
function of the standard concentration added. five measurements were 
carried out to calculate the standard deviation. 
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Table 1: Common name, scientific name, part used and medicinal uses of    

the studied infusion (I) and eating (E) herbs. 
 

Sample 

no. 

Common 

name 
Scientific name Part used Medical uses 

I1 
Common   
groundsel 

 

Senecio 
vulgaris L. 

The whole 
flowering herb 

Purgative, diaphoretic, and heal 
skin inflammations. 

I2 

Mecca 
senna, 
Dog 

senna 

Cassia 
obovata 
Collad 

Leaves and fruits 
Anticholestrlemic, 

emmenagogue, anti-inflammatory 
and good purgative. 

I3 
 

Nut grass 
 

Cyperus 
rotundus L. 

tubers 

Stimulant, tonic, demulcent, 
diuretic, anthelimintic, 
carminative, astringent, 

vermifuge and antidysenter. 

I4 
Sage, 

Sage oil 
 

Salvia 
officinalis L. 

Leaves and 
flower tops 

Antihydrotic, antispasmodic, 
stimulant and carminative. Used 

in cases of nervous disorder, 
dizziness and trembling. Have 

estrogenic properties. 

E1 

Endive, 
Batavian 
endive, 

Escarole 
 

Cichorium 
endivia L. 

Leaves and roots 

Roots used in the treatment of 
dyspepsia and fever. Leaves are 

stimulant, and used in 
rheumatism. 

E2 
Hulwort, 
cat thyme 

 

Teucrium 
Polium L. 

Leaves 

Antidiabetic, antiintestinal 
inflammation and antimalarial, 
treatment of absesses. Useful 
against small pox and itch. 

E3 

Musky-
bugle, 

Herb ivy 
 

Ajuga iva (L) 
scheerber 

The over ground 
parts 

Insect mouling activity, 
hypoglycemic and has anti-

malarial properties. 

E4 
Spider 
flower 

 

Cleome 
amblyocarpa 
Barr & Marb 

The over ground 
parts 

To activate  the women's ovaries, 
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On plotting of ip vs. Cd(II) concentrations for all medicinal herb samples in   
the   same    supporting   electrolyte   at   the    same conditions, straight 
lines are obtained (standard addition method)  as  shown  in Fig. 3. From  
the  interceptions of these  lines with  the  concentration  axis  at  zero  
current signals,  one can calculate the concentration of Cd(II) in each  
sample. 
       

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (3): Standard addition plots of Cd(II) in infusion samples: 

1) I1 at 30 sec.                      2) I2 at 60 sec. 

3) I3 at 45 sec.                      4) I4 at 90 sec. 

at deposition potential – 0.75V, using (DPASV) 

 
The Cd, Pb and Cu contents obtained by DPASV, AAS and GFAAS are 
given in table 2. it was found that, the data  obtained  by  stripping  
voltammetry  are  in  a  close agreement  with  those  obtained  by  flame  
atomic absorption  spectrometry.  However, the slight differences  that  
found  in some cases are mainly due  to the  manipulation  of  the  analyst  
and  the  use  of  the calibration  curves  in  the  case  of  flame  atomic 
absorption spectrometry. The results also indicate that, cadmium, copper  
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and lead contents in the samples  are  less  than  the  permissible  values  
which given by WHO  and FAO  and differ  from  each other's according to 
its environment contamination, production and storage. 
Table 2: Cadmium, Lead and Copper contents in infusion and eating 
medicinal herbs samples (a mean value±standard deviation for n=5 at the 
95% confidence level) 
 

Sample 
number 

E
le

m
en

t 

Td  
Sec. 

content 
(meanSD) 
g g-1 

(DPASV) 

Regression parameter 
content  

(meanSD) g 
g-1 (AAS) 

Correction 
coefficient 

Confidence  

Higher Lower 

I1 

Cd 30 0.146±0.008 0.9995 0.1522 0.1398 0.150±0.007 

Pb 20 2.155±0.114 0.9994 2.2987 2.0133 2.050±0.212 

Cu 20 1.280±0.072 0.9994 1.3695 1.1905 1.360±0.051 

I2 

Cd 60 0.064±0.001 0.9994 0.0652 0.0628 
0.065±0.003 

 

Pb 15 0.874±0.021 0.9995 0.9001 0.8479 0.910±0.032 

Cu 45 0.438±0.009 0.9996 0.4492 0.4268 0.429±0.006 

I3 

Cd 45 0.146±0.006 0.9994 0.1535 0.1400 0.145±0.004 

Pb 15 3.020±0.102 0.9992 3.1468 2.8932 3.050±0.413 

Cu 30 0.573±0.023 0.9995 0.6016 0.5444 0.580±0.052 
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I4 

Cd 90 0.074±0.004 0.9993 0.0787 0.0690 0.078±0.007 

Pb 30 1.147±0.052 0.9993 1.2116 1.0824 1.175±0.042 

Cu 10 0.384±0.024 0.9997 0.4138 0.3542 0.395±0.044 

E1 

Cd 60 0.271±0.013 0.9994 0.2872 0.2548 0.253±0.012 

Pb 15 1.015±0.121 0.9994 1.1654 0.8646 0.985±0.213 

Cu 15 0.648±0.022 0.9993 0.6754 0.6206 0.670±0.013 

E2 

Cd 60 0.034±0.002 0.9994 0.0365 0.0315 0.034±0.001 

Pb 30 0.332±0.008 0.9992 0.3420 0.3221 0.335±0.006 

Cu 15 0.668±0.031 0.9996 0.7065 0.6295 0.667±0.052 

E3 

Cd 45 0.200±0.012 0.9996 0.2149 0.1851 0.205±0.013 

Pb 20 0.858±0.021 0.9998 0.8841 0.8319 0.850±0.031 

Cu 15 0.490±0.024 0.9999 0.5198 0.4602 0.495±0.043 

E4 

Cd 90 0.114±0.006 0.9993 0.1215 0.1065 0.113±0.008 

Pb 20 2.263±0.132 0.9994 2.4271 2.0989 2.250±0.321 

Cu 10 1.468±0.202 0.9992 1.7191 1.2169 1.420±0.414 
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