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1. INTRODUCTION 

Heavy metal toxicity has proven to be a major threat and 

there are several health risks associated with it. The toxic 

effects of these metals, even though they do not have any 

biological role, remain present in some or the other form 

harmful for the human body and its proper functioning. 

They sometimes act as a pseudo element of the body 

while at certain times they may even interfere with 
metabolic processes. Few metals, such as aluminium, can 

be removed through elimination activities, while some 

metals get accumulated in the body and food chain, 

exhibiting a chronic nature. Various public health 

measures have been undertaken to control, prevent and 

treat metal toxicity occurring at various levels, such as 

occupational exposure, accidents and environmental 

factors. Metal toxicity depends upon the absorbed dose, 

the route of exposure and duration of exposure, i.e. acute 

or chronic. This can lead to various disorders and can 

also result in excessive damage due to oxidative stress 

induced by free radical formation.[1] 

 

Metals are found naturally in the earth's crust and their 
compositions vary among different localities, resulting in 

spatial variations of surrounding concentrations. The 

metal distribution in the atmosphere is monitored by the 

properties of the given metal and by various 

environmental factors.[2] 
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ABSTRACT 

As per World Health Organisation’s (WHO) data, the percentage of people using medicinal plants is considerably 

increased to 70–80%. Herbal raw materials (leaves, herbs, rhizomes, roots, oils) can be sources of undesirable 

toxic components, including heavy metals. Increases in globalization, cultural remedies from siddha, ayurveda, 

unani and other traditions have become more available to international consumers. According to recent research 

literatures it was evident that traditional medicines have traces of lead, mercury and arsenic in concentrations 100–
10,000 times higher than the allowable limit values. Heavy metals such as lead (Pb), mercury (Hg), cadmium 

(Cd), and arsenic (As) are highly toxic even at much lower levels. Most common toxicity caused due to exposure 

of such heavy metals includes neurological disorders, kidney dysfunction, liver failure, reproductive disability, 

fetal abnormalities, cancer, atherosclerosis, reduce cognitive development etc. Hence it’s highly essential to 

establish quality control on raw drugs as well as finished products to ensure the safety and level of heavy metals 

before exposing the formulation for clinical usage. Present research work aimed at establishing the monograph on 

elemental composition of the siddha formulation Sambirani Poo Kuligai by using ICP-OES (inductively coupled 

plasma optic emission spectrometry) analytical technique. Results of the current analytical study have clearly 

shown that the test drug SPK has no traces of heavy metals such as arsenic, mercury, cadmium, lead and nickel. 

Whereas the results further confirms the presence of calcium, sodium, potassium and phosphorus at trace level. 

From the data’s of the present analysis it was concluded that the siddha formulation SPK has no toxic heavy 
metals and long term exposure of the drug will not attribute to any of the cumulative toxicity and considerably safe 

chronic usage.  
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Heavy metals are significant environmental pollutants 

and their toxicity is a problem of increasing significance 

for ecological, evolutionary, nutritional and 

environmental reasons. The most commonly found heavy 

metals in waste water include arsenic, cadmium, 

chromium, copper, lead, nickel, and zinc, all of which 
cause risks for human health and the environment.[3] 

 

Arsenic is one of the most important heavy metals 

causing disquiet from both ecological and individual 

health standpoints.[4] It has a semimetallic property, is 

prominently toxic and carcinogenic, and is extensively 

available in the form of oxides or sulfides or as a salt of 

iron, sodium, calcium, copper, etc. Arsenic is the 

twentieth most abundant element on earth and its 

inorganic forms such as arsenite and arsenate compounds 

are lethal to the environment and living creatures. 

Humans may encounter arsenic by natural means, 
industrial source, or from unintended sources. Arsenic is 

a protoplastic poison since it affects primarily the 

sulphydryl group of cells causing malfunctioning of cell 

respiration, cell enzymes and mitosis.[5] 

 

In arsenic biotransformation, harmful inorganic arsenic 

compounds get methylated by bacteria, algae, fungi and 

humans to give monomethylarsonic acid (MMA) and 

dimethylarsinic acid (DMA). In this biotransformation 

process, these inorganic arsenic species (iAs) are 

converted enzymetically to methylated arsenicals which 
are the end metabolites and the biomarker of chronic 

arsenic exposure. 

 

On the other hand, heavy metals such as Pb, Hg, Cd, and 

As are toxic at much lower levels. Lead is known to 

induce renal tumors, reduce cognitive development, 

increase blood pressure and cardiovascular diseases in 

adults. The human brain is most affected by lead intake. 

Children appear to be especially sensitive to lead, and 

lead exposure has been correlated to decreased IQ and 

poor learning in children.[6-8] Organic mercury is more 

toxic than inorganic form since it is more readily 
absorbed through ingestion; it is very harmful to fetal 

and children developments.[9] However, high exposure to 

organic and inorganic mercury may cause neurological 

disorders including seizures and even death.[10] Cadmium 

excessive intake affects mostly the kidney and to a lower 

extent the reproductive system, while that of arsenic is 

known to cause cancer,[11] impairment of the 

reproductive system,[12] and atherosclerosis.[13] 

 

With the rapid development of modern industry, a large 

number of heavy metals are discharged into the 
environment along with waste water, waste residue and 

waste gas from industrial and agricultural activities, 

resulting in environmental heavy metal contamination.[14] 

Heavy metals in the natural environment could enter 

human body via a variety of ways and can accumulate in 

the body.[15-16] affecting normal organism physiological 

functions and causing inflammation and a variety of 

diseases, including cancer.[17] Present research work 

aimed at establishing the monograph on elemental 

composition of the siddha formulation Sambirani Poo 

Kuligai by using ICP-OES (inductively coupled plasma 

optic emission spectrometry) analytical technique. 

 

2. MATERIALS AND METHODS 

2.1. Source of raw drugs 

The Required raw materials were procured from a well 

reputed indigenous drug shop from Parrys corner, Kanda 

Samy Temple, Chennai, Tamil Nadu, India. All raw 

drugs were authenticated by the Pharmacognosist, SCRI 

Chennai., Tamil Nadu, India. The test drug Sambirani 

poo kuligai was prepared as per Agasthiar Paripuranam 

400. 

 

2.2. Ingredients 

The siddha formulation Sambirani poo kuligai 

Comprises of the following ingredients 
Sambirani [Styrax benzoin] - 250 g 

Korosanai [Felbovinum purifactum] - 6 g 

Kirambu [Syzygium aromaticum] - 20 g 

Vetrilai [Piper betel] Juice - 50 ml 

 

2.3. Purification of Raw Drug 
 Styrax Benzoin

[18]
: The gums were purified by 

removing the sand, dust and odd particles. 

 Fel bovinum purifactum: The unwanted debris 

substances were removed.   

 Syzygium aromaticum
[19]

: The flower buds were 
removed and fried slightly. 

 Piper betle: The stalk and the middle vein were 

removed. 

 

2.4. Method of preparing Sambirani poo kuligai
[20] 

The purified Styrax benzoin was powdered well and was 

placed in a small pot. Then a paper was pasted on the 

inner surface of the big pot. The big pot was placed over 

the small pot and their mouths oppose each other. The 

gap between their mouths were covered by a seven 

layered muddy wet cloth and they allowed to dry. Then it 
was subjected to sublimation process for 12 hours (4 

samam).After finishing sublimation process let the pot 

undisturbed to give away heat. Followed by this the seal 

were opened and the sublimed product was scrapped and 

collected.  

 

2.4.1. Kuligai Process 

Syzygium aromaticum and Felbovinum are powdered 

well and sieved through a white cloth. Finely powdered 

Syzygium aromaticum powder and Felbovinum powder 

are added along with the sublimate. Then all these 

substances are grounded well with Piper betle leaf juice 
for 48 minutes [2 Nazhigai]. The paste was made into 

pills in the size of seeds of Abrus precatorius [Kundri 

size] which was equivalent to 130 mg, dried in the shade 

and packed in bottle. 
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2.5.ICP-OES (Inductively Coupled Plasma Optic 

Emission Spectrometry) Analysis
[21]

 

Manufacturer: Perkin Elmer. 

 

Model: Optima 5300 DV ICP-OES Inductively Coupled 

Plasma Spectrometer. 
 

An aqueous sample was converted to aerosols via a 

nebulizer. The aerosols are transported to the inductively 

coupled plasma which was a high temperature zone 

(8,000– 10,000ºC). The analysts are heated (excited) to 

different (atomic and/or ionic) states and produce 

characteristic optical emissions (lights). These releases 

are separated based on their respective wavelengths and 

their strengths are measured (spectrometry). The 

intensities are proportional to the concentrations of 

analyses in the aqueous sample. The quantification was 

an external multipoint linear standardization by 
comparing the emission intensity of an unknown sample 

with that of a standard sample. Multi-element calibration 

standard solutions are prepared from single- and multi 

element primary standard solutions. With respect to other 

kinds of analysis where chemical speciation was relevant 

(such as the concentration of ferrous iron or ferric iron), 

only total essential concentration was analysed by ICP-

OES.  

 

3. RESULTS 

3.1. ICP-OES result analysis of the sample SPK 
Analytical results obtained from the ICPOES revealed 

that the sample SPK has no traces of heavy metals such 

as arsenic, mercury, cadmium, lead and nickel. Whereas 

the results further confirms the presence of calcium 

(2.130 mg/L), sodium (04.120mg/L), potassium (01.821 

mg/L) and phosphorus (32.541 mg/L) at trace levels. 

Presence of calcium, phosphorus and potassium may 

render therapeutically beneficial effects on metabolism 

and electrolyte hemostasis on the biological system. The 

results were tabulated in the table 1. 

 

Table 1: Elemental Analysis of the sample SPK by 

ICP-OES. 

S. No. Elements Detected levels 

1 Arsenic BDL 

2 Calcium 2.130 mg/L 

3 Cadmium BDL 

4 Mercury BDL 

5 Potassium 1.821 mg/L 

6 Sodium 4.120mg/L 

7 Nickel BDL 

8 Lead BDL 

9 Phosphorus 32.541 mg/L 

 

4. DISCUSSION 

Bioaccessibility is defined as the proportion of a 

pollutant that can be dissolved in the gastrointestinal 

environment, indicating the relative amount of the 

pollutant in the matrix that can be absorbed by the body, 

and higher bioaccessibilities indicate greater potentials 

for absorbing pollutants. Therefore, the health risk of 

heavy metal could be overestimated if the total content of 

the heavy metal is used to carry out risk assessment 

instead of the total absorption content. Thus, 

bioaccessibility may be more accurate in assessing risks 

of heavy metals present in traditional system of 

medicine. 
 

The toxicity of trace metals on human health and the 

environment has attracted considerable attention in 

recent years. Plants are the main link in the transfer of 

heavy metals from the contaminated soil to humans. 

Heavy metals have a tendency to accumulate in the food 

chain. Heavy metals have low excretion rates through the 

kidney which could result in damaging effects on 

humans even at very low concentrations. Metals such as 

zinc, copper, iron, manganese, and chromium are 

essential nutrients; they are important for the 

physiological and biological functions of the human 
body. However, an increase in their intake above certain 

permissible limits can become toxic.[22-23] In general, a 

number of health problems were linked to excessive 

uptake of dietary heavy metals including a decrease in 

immunological defenses, cardiac dysfunction, fetal 

malformation, impaired psychosocial and neurological 

behavior, gastrointestinal cancer, and many others.[24-25] 

 

Lead is known to be one of the highly toxic 

environmental pollutants. It can complex with various 

biomolecules and adversely affect their functions. Lead 
exposure may have an adverse effect on the blood, 

nervous, immune, renal, skeletal, muscular, reproductive, 

and cardiovascular systems causing poor muscle 

coordination, gastrointestinal symptoms, brain and 

kidneys damage, hearing and vision impairments, and 

reproductive defects.[26] Exposures to lead at early 

childhood and prenatally are associated with slowed 

cognitive development, learning deficits, and many other 

effects.[27] It was found from the current study that the 

sample SPK has no trace of lead. It was observed from 

the result of the present study that the sample SPK has no 

traces of lead and arsenic. 
 

The high levels of cadmium possess a serious 

toxicological effect on human health. Kidney is the 

critical target organ in the exposed population. Excretion 

of cadmium is very slow and it accumulates in human 

kidney for a relatively long time, resulting in an 

irreversible impairment of the renal tract.[28] It was found 

from the current study that the sample SPK has no trace 

of cadmium. Cd induced oxidative damage to transport 

proteins and mitochondria which may induce apoptosis 

of tubular cells Cadmium affects the cardiovascular 
system in several ways. Cadmium has considerable 

endocrine disruption capacity, apparently deregulating 

all pituitary hormones. Cadmium exposure is a known 

risk factor for developing insulin resistance.[29-30] 

 

The manufacturing of medicinal products requires 

extensive quality control, including the control of all 

manufacturing phases until the final product. Some 
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countries have set strict quality control regulations and 

many others failed.[31] Several regulatory agencies 

highlighted that some dietary supplements may induce 

health problems with regard to their quality, 

effectiveness and safety for human consumption.[32] Poor 

quality control increases the risk of contamination of 
these products by bacteria, fungi, heavy metals and 

metalloids.[33] 

 

Phosphate is a fundamental mineral component of 

hydroxyapatite, the principal structural element of bone, 

according to research that dietary phosphate, a marker of 

the metabolic production of acid, is detrimental to 

bone.[34] Phosphate present in the sample SP was found 

to be 1.821 mg/L. 

 

Adequate calcium intake is essential for the maintenance 

of bone health during growing phases[35] and the 
preservation of bone mineral density in elderly 

individuals.[36] Therefore, calcium supplementation is 

generally recommended to individuals who might be at 

risk of inadequate dietary calcium intake or osteoporosis 

regardless of age in order to prevent the deterioration of 

bone strength. In the preset study the level of calcium in 

the sample SPK is 2.130 mg/L. 

 

5. CONCLUSION 

Traditional medicines have become an essential for 

public health at a same time the content of heavy metals 
in each formulation should be monitored for toxic metal 

levels due to their natural geochemical association to 

provide patient the safe allowable amounts. Siddha 

formulation SPK has no traces of heavy metals such as 

arsenic, mercury, cadmium, lead and nickel. Whereas the 

results further confirms the presence of calcium, sodium, 

potassium and phosphorus at trace level. Present of 

essential element may be required for regulation of 

metabolism including maintenance of normal 

hemostasis. Hence it was concluded the sample SPK was 

found to be safer and possess certain essential 

components which action may have to be study in detail 
to justify the mechanism of action of the drug in future. 
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