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Abstract: The excess or deficiencies of useful elements may causes different types of physiological changes
in the body and the balance of these elements are necessary for normal body function. Silybum marianum, a
medicinal herb used for the treatment of various lever ailments was analyzed for heavy metals, in which the
concentration of Fe was found high 375 mg/kg in blue capitulum seeds collected from district Swabi, while Cr
was present high 50.20 mg/kg in white capitulum seeds from Khyber Agency. High concentration of Zn and
Mn 99.50 mg/ kg and 30 mg/ kg was recorded in blue capitulum seeds from Charsadda respectively. The
concentration of Ni 33.75mg/ kg was also detected high in blue capitulum seeds from Charsadda district. Cd was
not detected in most of the districts samples, while high concentration of Pb 6.00 mg/ kg was determined in blue
capitulum seeds collected from Khyber Agency and Karak districts. In whole plant of Silybum marianum Cr, Cu,
Co, Fe, Ni, Zn, Mn and Pb were also evaluated.
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INTRODUCTION active constituents collectively known as silymarin. The

The usage of herbal plants is increasing for curing in the seeds. Silymarin consist of four main isomers i.e.
different diseases appreciably. Herbal medicines are silybin, isosilybin, silychristin and silydianin [6, 7]. It is
economical and safe as compared to chemical medicines used for curing of different kinds of liver disorders,
[1]. The plants are contaminated as they are in direct gallbladder diseases, snake bite, insect stings, mushroom
contact with soil,water and air. These contaminates poisoning and liver damage due to alcoholism [8, 9].
includes heavy metals such as mercury arsenic cobalt lead Keeping in view the importance of Silybum
etc. which may cause dangerous effect on human health. marianum plant and its role in human body, the present
Among other elements like calcium magnesium zinc iron work aims to evaluate heavy metals in the blue and white
plays a vital role to keep human body healthy [2]. The capitulum seeds of S. marianum collected from different
balance of these useful elements either by increase or environmental zones of KPK
decrease in the body may cause different diseased
conditions. Now it can be asset on the bases of the MATERIALS AND METHODS
presence of these elements in a medicinal plant to cure a
particular disease. The biochemical and physiological The whole plants were washed in tap water and then
process suffer if the balance of these elements is rinsed properly with distilled water. The rinsed plants
disturbed and ultimately the healthy normal life of human were then dried under shade. The seeds were collected
being, plants and animal can not be maintained [3]. from some of the plants, pulverized using electric blender.

Silybum marianum belongs to the family asteraceae, The powdered form of these plants was stored in air-tight
its synonym is milk thistle. It is common found in KP and glass containers, protected from sun light until required
Punjab areas [4, 5]. It contains Flavonolegnan, the main for analysis.

silymarin is found in whole plant but more concentrated
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Table 1: Standard Operational Conditions along with Set Sensitivity and Detection Limits

S. No Operational Parameter Cr Cu Co Fe Ni Mn Pb Zn

1. Flame type Air/ acet. Air/ acet. Air/ acet. Air/ acet. Air/ acet. Air/ acet. Air/ acet. Air/ acet.
2. Slit width (H) 0.7 0.7 0.2 0.2 0.2H 0.2 0.7 0.7
3. Cathode lamp current (mA) 25 15 30 30 25 20 10 15
4. Wavelength (nm) 357.9 324.8 240.7 248.3 232 279.5 283.3 213.9
5. Acetylene flow (L/min) 2.5 2.0 2.0 2.3 2.0 2.0 2.0 2.0
6. Air oxide flow (L/min) 17 17 17 17 17 17 17 17
7. Sensitivity 0.5 0.5 1.0 0.5 0.5 0.5 0.2 0.05
8. Detection limit (ppm) 3 5 5 5 4 2.5 1 5

Preparation of Plant Samples: Weighed require concentration level of Fe is determined in white flowering
quantities of crushed and powered portion of seeds and (whole) plant of S.marianum 472 mg/kg, while, less
whole plant in a china dish. Heated the samples in an concentration has been noted in blue flowering plant 436
electric oven at 110C to remove moisture and then the mg/kg collected from Khyber agency. Blue flowering plant
dried samples after charring was heated in a furnace for collected from Sawabi contain 880 mg/kg concentration of
4hrs at 550C for ashing. The content of china dish was Fe which is high and 324 mg/kg concentration of iron is
cooled in desiccators’ and 2.5mL of 6M nitric acid was present in white flowering whole plant of S.marianum
added into the dish to dissolve its contents. The solution collected from the same area. The concentration of Fe is
was filtered and transferred to 20mL flask and diluted to recorded high in the in white flowering plant 852 mg/kg
the mark [10, 11]. and less in the blue flowering plant 752 mg/kg collected

Estimation of heavy metals was carried out on flam from Karak. Concentration of iron has been present high
atomic absorption spectrophotometer [FAAS] (polarized 712 mg/kg in the white flowering plant and less in the blue
Zeeman Hitachi 2000 was used) flowering plant 425 mg/kg collected from Peshawer. Blue

Calibration of FAAS: The following sensitivity and contain maximum concentration which is 700 mg/kg and
detection limits were used for the investigation of less concentration of Fe in the white flowering plant 552
elements, using FAAS apparatus as shown in Table 1. mg/kg. The concentration level of Fe in the blue and white

For the elements under investigation, established the flowering plant collected from Kohat and Nowshehra is
following sensitivity and detection limits respectively of 804 mg/kg and 600 mg/kg, 535 mg/kg and 440 mg/kg,
the used FAAS apparatus listed in Table 1. respectively.

RESULTS AND DISCUSSIONS Chromium: Table 2 shows, high concentration of

Iron: Iron is an important component of hemoglobin in blue capitulum of S.marianum collected from Khyber
both humans being and animals. It controls body weight Agency. Cr concentration in the other districts was in
in diabetes by oxidation of carbohydrates, protein and descending order and ranged between (48.801 mg/kg and
fats. The allowed limit of iron in diet is 10-60mg/day. The 42.00 mg/kg). The highest concentration of Cr in the seed
deficiency of iron causes nose bleeding myocardial of white capitulum was 50.2 mg/kg from Khyber Agency
infarction and GIT infections [12]. Concentration of Iron while the lowest was 44.00 mg/kg collected from Peshawar
was noted 375 mg/kg in the seeds of blue capitulum of S. district . Cr concentration is determined high in the blue
marianum collected from Sawabi district. While less flowering (whole) plant of S.marianum 50.00 mg/kg and
concentration 212 mg/kg was determined from Kohat area. less concentration has been recorded in the white
In the white capitulum seeds of S.marianum high flowering (whole) plant of S.marianum 39.10 mg/kg
concentration of Fe 325 mg/kg were present collected from collected from Charsadda district. High concentration of
Khyber agency and less concentration 212 mg/kg was Cr 46.80 mg/kg is noted in blue flowering plant collected
found from Karak district. As can be seen from Table 4, from Khyber agency and less concentration of Cr is
the Fe concentration in whole plant has been found high recorded 21.40 mg/kg in the white flowering plant
in the blue flowering (whole) plant of S.marianum and collected from the same area. The concentration of Cr has
less in the white flowering plant collected from Charsadda found high in the white flowering plant 55.40 mg/kg and
i.e 924 mg/kg and 698 mg/kg, respectively. High less  in the blue flowering plant 49.00 mg/kg collected from

flowering plant of S.marianum collected from Mardan

chromium was determined ( 49.00 mg/kg) in the seeds of
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Table 2: Heavy metals in the blue capitulum seeds (mg/kg)
S.No Region Fe Cr Zn Mn Cu Co Ni Cd Pb
1 Charsada 360 48.80 99.50 30.00 27.25 0.25 33.75 0.25 3.25
2 Khyber Agency 250 49.00 74.75 22.25 17.00 0.50 29.25 0.50 6.00
3 Swabi 375 47.80 81.75 27.00 22.75 0.50 28.50 0.50 4.50
4 Karak 284 44.60 32.60 22.40 11.40 BDL 24.00 0.20 6.00
5 Peshawar 248 45.20 64.40 22.00 18.40 BDL 23.80 BDL 2.80
6 Mardan 228 43.80 67.40 21.80 16.80 0.80 24.40 BDL 0.20
7 Kohat 212 44.20 66.80 21.80 19.20 0.20 21.20 0.20 1.40
8 Nowshehra 252 42.00 61.20 20.80 19.00 BDL 20.20 0.20 0.20

Table 3: Heavy metals in White capitulum seeds (mg/kg)
S.No Region Fe Cr Zn Mn Cu Co Ni Cd Pb
1 Charsada 275 49.40 95.25 27.50 22.75 0.75 31.00 0.75 5.00
2 Khyber Agency 325 50.20 75.00 26.00 22.25 1.00 30.50 1.00 3.50
3 Swabi 236 49.80 61.20 19.00 17.80 0.20 23.80 0.20 2.80
4 Karak 212 46.00 56.80 19.40 15.60 0.40 21.60 BDL BDL
5 Peshawar 264 44.00 66.40 22.40 19.40 BDL 25.20 BDL 0.60
6 Mardan 272 44.60 69.60 25.00 18.60 1.00 21.60 0.20 4.00
7 Kohat 260 45.60 67.60 20.80 19.40 0.60 26.00 BDL 0.60
8 Nowshehra 280 48.60 69.60 21.80 18.40 BDL 25.40 0.20 5.00
BDL: Below detection limits.

Table 4: Analysis of heavy metals (mg/kg) in the (whole) plant of blue and white flowering Silybum marianum.
S.No Areacode Fe Cr Zn Mn Cu Co Ni Cd Pb
1 C-blue 924 50.00 48.20 37.40 41.30 0.20 27.40 BDL 0.80
2 C-White 698 39.10 48.20 27.80 26.90 0.20 23.30 BDL 1.10
3 K-Blue 436 46.80 29.20 22.20 29.60 BDL 23.40 0.20 BDL
4 K-White 472 21.40 29.80 30.60 18.00 0.40 22.00 0.20 BDL
5 S-Blue 880 49.00 34.40 34.80 24.00 0.40 25.20 BDL BDL
6 S-White 324 55.40 31.20 16.80 20.40 BDL 22.80 0.20 0.40
7 Kk-Blue 752 21.80 75.20 43.60 25.20 1.00 22.80 0.20 1.60
8 KkWhite 852 36.80 58.20 56.00 22.00 0.6 22.60 0.20 BDL
9 P-Blue 425 48.80 32.00 22.80 19.80 BDL 25.40 0.40 BDL
10 P-White 712 45.40 25.20 25.20 11.20 BDL 24.20 0.20 0.60
11 M-Blue 700 42.00 44.20 34.00 31.60 0.40 24.60 BDL 1.80
12 M-White 552 46.00 36.20 25.20 19.20 1.00 23.40 BDL 1.20
13 Kt-Blue 804 20.4 58.2 50 23.2 0.4 21 0.2 1.2
14 KtWhite 600 22.6 48.2 34.4 19.4 BDL 14.6 0.2 BDL
15 N-Blue 535 27.7 43.2 29.1 23.3 BDL 19.9 BDL BDL
16 N-White 440 46.2 40.2 24.6 19.3 BDL 23.2 BDL BDL
C: Charsadda, P: Peshawar, N: Nowshera, M, Mardan, S: Sawabi, K:Khyber Agency, Kt: Kohat, Kk: Karak

Swabi area. White flowering plant contain maximum Cr vital  role  in  glucose,  lipids,and  protein  metabolism.
36.80 mg/kg and blue flowering plant contain less The daily dose for adults is 50-200 ug by US national
concentration of Cr 21.80 mg/kg collected from Karak academy of sciences [13]. 
district. High concentration is noted in the blue flowering
plant 48.80 mg/kg and less concentration of Cr is recorded Zinc: Zinc plays an important role in plant growth in
in the white flowering plant 45.40 mg/kg from Peshawar different cell process, i.e. normal growth, brain
area. White flowering plant from Mardan contain high development, bone formation and wound healing. The
concentration of Cr 46.00 mg/kg in while less daily intake of zinc is 100ppm [13]. The highest
concentration of Cr in blue flowering plant  42.00 mg/kg concentration of Zinc was 99.50 mg/kg in the seeds of
from the same area . In blue and white flowering plant of blue capitulum S.marianum collected from Charsadda
S.marianum collected from Kohat and Nowshehra district area. The lowest concentration of Zn 32.60 mg/kg was
the amount of Cr is 20.40 mg/kg and 22.60 mg/kg and 27.72 observed in the seeds collected from Karak area. Table 3
mg/kg and 46.20 mg/kg, respectively.Chromium plays a show that white capitulum seeds of S.marianum contain
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the highest concentration of Zn (95.25 mg/kg )collected Karak area is noted high as compared in the white
from Charsadda area a while the lowest was  56.80 flowering plant of the same area 25.20 mg/kg and 22.00
(mg/kg)was found in the seeds from Karak district. In case mg/kg, respectively. Concentration of Cu in blue and
of whole plant high concentration 58.20 mg/kg was white flowering plant collected from Peshawar,
detected in both white flowering plant from karak and blue Mardan,Kohat and Nowshehra district is 19.80 mg/kg and
flowering plant collected from kohat district. 11.20 mg/kg, 31.60 mg/kg and 19.20 mg/kg, 23.30 mg/kg

Manganese: Deficiency of manganese causes various respectively
cardiac diseases, cartilaginous bone growth disturbance
in infants and rheumatic arthritis in adults. The daily Cobalt: Cobalt concentration was high 0.80 mg/kg in the
dietary dose is 11mg/day for adults [14]. The highest seeds of blue capitulum S.marianum from Mardan district
concentration of total content of Manganese was found and less concentration BDL collected from Karak
( 30.00 mg/kg) while the lowest was  (20.80 mg/kg) in blue Peshawar and Nowshera. The high concentration of Co
capitulum seeds collected from Charsadda respectively. 0.75 mg/kg was determined in the seeds of white
The highest concentration of manganese (27.50 mg/kg) capitulum from Charsadda while less concentration BDL
was  detected  in the seeds of white capitulum collected from Peshawar and Nowshera districts. Equal
S.marianum from Charsadda while the lowest concentration of Co has been determined in blue
concentration was noted 15.60 mg/kg collected from Karak flowering(whole) S.marianum plant collected from Karak
district. Table 4 data shows high concentration level of district and in white flowering plant collected from
Mn 37.40 mg/kg is recorded in blue flowering( whole) Mardan 1.00 mg/kg. The concentration of Co 0.60 mg/kg
plant of S.marianum and less concentration of Mn 27.80 is found in white flowering plant from Karak, while blue
mg/kg has been found in the white flowering whole plant flowering plant from Karak, Mardan, Swabi districts and
collected from Charsadda district. The concentration level white flowering plant from Khyber agency contain 0.40
of Mn in blue and white flowering (whole) plant of mg/kg concentration of Co. Blue and white flowering plant
S.marianum collected  from  Khyber   agency,   Swabi, collected from Charsadda contain equal concentration of
Karak, Peshawar,  Mardan,  Kohat  and  Nowshehra  areas Co 0.20 mg/kg. The rest of all other concentration of Co in
is 22.20   mg/kg   and   30.60   mg/kg,   34.80   mg/kg  and the (whole) plant of S.marianum is recorded as below
16.80 mg/kg, 43.60 mg/kg and 56.00 mg/kg, 22.80 mg/kg detection level
and   25.20   mg/kg,   34.00   mg/kg   and   25.20  mg/kg,
50.00  mg/kg  and  34.40  mg/kg  and  29.10  mg/kg  and Nickel: High concentration of Nickel was recorded 33.75
24.60 mg/kg, respectively mg/kg and 31.00 mg/kg in the blue and the white

Copper: The deficiency of copper causes anemia and concentration 20.20 mg/kg was detected in the blue
congenital inability to excrete copper which may lead to capitulum seeds collected from Nowshera area and 21.60
Wilson’s disease [15]. WHO recommends 20ug / body mg/kg in the seeds of white capitulum S.marianum
weight daily. High concentration of copper was recorded collected from Karak and Mardan districts Nickel mainly
27.25 mg/kg in the seeds of blue capitulum collected from causes allergic dermatitis, carcinoma, disorder of liver. It
Charsadda area and 22.7 mg/kg in the seed of white play significant role in insulin production. EPA
capitulum S.marianum collected from the same district. recommends less than 1mg/day [16]. Nickel concentration
Blue flowering (whole) plant of S.marianum collected from is noted high in blue flowering (whole) plant collected
Charsadda district contain high concentration level of from Charsadda 27.40 mg/kg and less concentration 23.30
copper 41.30 mg/kg and white flowering plant from the mg/kg is present in white flowering (whole) plant collected
same area contain 26.90 mg/kg. The concentration 0f Cu from the same area. The concentration of Ni has been
29.60 mg/kg is found high in the blue flowering plant and recorded  in the blue and white flowering plant collected
less 18mg/kg in white flowering plant collected from from Khyber agency, Swabi, Karak, Peshawar, Mardan,
Khyber agency. Maximum concentration of Cu has been Kohat and Nowshehra areas is 23.40 mg/kg and 22.00
present in blue flowering plant and minimum mg/kg, 25.20 mg/kg and 22.80 mg/kg, 22.80 mg/kg and
concentration is found in white flowering plant collected 22.60 mg/kg, 25.40 mg/kg and 24.20 mg/kg, 24.60 mg/kg
from Swabi 24.00 mg/kg and 20.40 mg/kg respectively. and 23.40 mg/kg, 21.00 mg/kg and14.60 mg/kg, 19.90 mg/kg
Concentration of Cu in blue flowering plant collected from and 23.20 mg/kg respectively.

and 19.40 mg/kg and 23.30 mg/kg and 19.30 mg/kg,

capitulum seeds collected from Charsadda while minimum
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Lead and Cadmium: There is no role of these elements in 4. Keville, K., 1991.The Illustrated Herbal Encyclopedia:
human beings and plants functions. WHO recommended
dietary intake of lead is 3mg/week. Cadmium has a number
of environmental hazards; health hazards include
hypertention, respiratory disorder, damage kidney and
liver, hypercalciuria and declared as human carcinogen
[17]. Table 2 and Table 3, show that the The highest
concentration of Cadmium was ( 0.50 mg/kg )in the seeds
of blue capitulum S.marianum from both districts Khyber
agency and Sawabi. While Cd was not detected from the
seeds collected from Peshawar and Mardan area. The
highest concentration of Cd 1.00 mg/kg was recorded in
the seeds of white capitulum S marianum collected from
Khyber Agency and Cd was not detected from the seeds
collected from Karak and Peshawar area. The highest
concentration of Pb 6.00 mg/kg was found in the seeds of
blue capitulum S.marianum collected from Khyber
Agency and Karak. While the highest concentration of Pb
5.00 mg/kg was reported in the seeds of white capitulum
S.marianum collected from Charsadda and Nowshera
district. In case of whole plant high concentration of Cd
in blue flowering s.marianum (whole) collected from
Peshawar i.e 0.40 mg/kg. Cd has been found below
detection limit in the blue and white flowering plant
collected from Charsadda. Equal concentration is noted in
the blue and white flowering plant collected from Khyber
agency which is 0.20 mg/kg, while the results from
Karak,Mardan, Kohat and Nowshehra is BDL and 0.20
mg/kg, 0.29and0.20 mg/kg, BDL and BDL,0.20 mg/kg and
0.20mg/kg, BDL and BDL, respectively. While high
concentration of Pb has been indicated in the white
flowering (whole) plant of S.marianum collected from
Charsadda district 1.10 mg/kg and less concentration is
observed in the blue flowering plant 0.80 mg/kg. The
concentration of Pb in the blue  and  white  flowering
plant collected from other areas is in between BDL to 1.80
mg/kg.
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