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Abstract: Shilajit is considered as one of the wonder medicines of Ayurveda. It is an important drug of the ancient Hindu medication and until present day it is being used extensively for a variety of diseases. However, there are a number of reports which have associated metal poisoning with traditional use of herbal medicine including Shilajit. This study aims to determine the prevalence and concentration of heavy metals in Shilajit obtained from natural valleys of Gilgit (sample A) and Chellas (sample B) which are commonly used in Pakistan. Determination of heavy metals was carried out using atomic absorption spectrophotometry. Iron, zinc, chromium, manganese, cobalt and lead were detected in both samples. The percentages of these metals in sample A were 0.19680%, 0.08705%, 0.01138%, 0.0026%, 0.00051% and 0.00008%, respectively, while sample B contains these metals in the following percentages: 0.03210%, 0.00213%, 0.00154%, 0.00147%, 0.00055% and 0.00023%. Our data indicated that the metal concentration in both tested samples are within permissible level as prescribed by World Health Organization (WHO) and are not associated with detrimental health effects.
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1.          INTRODUCTION

Shilajit is a blackish-brown exudation, from steep rocks of different formations, commonly found in the Himalayas at altitudes around 1000–5000 m, from Arunachal Pradesh in the East to Kashmir in the West. It is also found in Afghanistan (Hindukush), Bhutan, China, Nepal, Pakistan, Tibet (Himalayan belt) and the USSR (Ural-Tien-Shan). Shilajit is believed to slow down aging and produce rejuvenation.1

Literature suggests that there are six types of Shilajit based on the corresponding six types of metal from which it exudes: gold, silver, copper, iron, tin and lead. Each type has the same taste and potency as the metal to whose essence it owes its origin. Shilajit derived from tin, lead, iron, copper, silver and gold are progressively more efficacious in their nature.2 The black form of Shilajit is the most commonly used medicinal form.3 The general appearance of Shilajit is that of a compact mass of vegetable organic matter composed of a dark-red gummy matrix interspersed with vegetable fibres, sand and earthy matter. The gummy substance dissolves in water and when washed away leaves an earthy matter, vegetable fibres and a black round button-like masses (1/8 inches in diameter) resembling pea size.4

Chemical analysis shows that Shilajit contains gums, albuminoids, traces of resin and fatty acid, a large quantity of benzoic, as well as hippuric acids and their salts. From the medicinal point of view, the chief active substances are benzoic acid and benzoates.5 Shilajit has long been regarded as a bitumen (asphalt) or mineral resin, or as a plant fossil exposed by elevation of the Himalayas. Chemical investigations have shown that it contains significant quantities of organic compounds, including bioactive oxygenated dibenzo-alpha-pyrones, tirucallane triterpenes, phenolic lipids and small tannoids. Shilajit, obtained from different sources, has now been standardised on the basis of its major organic constituents.5 Shilajit is essentially constituted of fresh and modified remnants of humus (10%–70% of the water-soluble fraction of Shilajit), admixed with plant and microbial metabolites occurring in the rock rhizosphere of its natural habitat.6

Traditionally, Shilajit is used in dermatological, gastrointestinal, haematological, lymphatic, immunology, cancer and infectious diseases.2,7 While modern indications suggest that Shilajit can also reduce blood sugar.8 But despite its growing use since 1978, a number of cases of heavy metal intoxication associated with ayurvedic herbal medicine products (HMPs) in adults and children have been reported worldwide.9 Heavy metal estimation is therefore mandatory to avoid metal intoxication. However, in the literature there is scarcity of data about heavy metals estimation in traditional medicine, i.e., Shilajit in Pakistan. For this purpose, we determined heavy metal content in Shilajit samples obtained from two popular valleys of Pakistan i.e., Gilgit and Chellas.

2.          RESULTS AND DISCUSSION

Two samples of Shilajit were studied from Gilgit and Chellas. Sample obtained from Gilgit was coded “A” and that from Chellas coded “B” for identification. Atomic absorption spectrophotometer (700 Perkin Elmer) was used in the experiment. Analytical grade chemicals with purity of 99.9% (Merck Darmstadt, Germany) were used during experimental analysis. Standard solutions of each metal were prepared by dilution of 1000 µg ml–1 certified standard solutions (Fluka Kamica Busch, Switzerland) of the respective metals. The known amount of Shilajit (1.0000 ± 0.0005 g) was dissolved in de-ionised water and diluted up to 100 ml. The amount of Fe, Zn, Cr, Mn, Co and Pb was found to be 1.968 mg g–1, 0.8705 mg g–1, 0.1138 mg g–1, 0.0260 mg g–1, 0.0051 mg g–1 and 0.0008 mg g–1 respectively in sample A, On the other hand, the corresponding compounds in sample B recorded 0.321 mg g–1, 0.0213 mg g–1, 0.0154 mg g–1, 0.0147 mg g–1, 0.0055 mg g–1 and 0.0023 mg g–1 respectively. These results are tabulated in Figure 1. Nickel and copper were not detected in both samples while physic-chemical properties of shilajit samples have been shown in Table 1.
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Figure  1:      Concentration of heavy metals in Shilajit samples.



Table  1:      Physical properties of Shilajit samples collected from Gilgit and Chellas.



	S/No
	Parameters
	Results



	1

	Colour
	Colour of both samples is same, pale-brown to blackish



	2

	Odour
	Smells like stale cow urine, both A and B



	3

	Physical state
	Sample A is semi solid, while B is in solid state



	4

	pH
	Water solutions (2 g/50 mL) of both are neutral (using pH-Meter and pH-paper)



	5

	Moisture
	Sample A contains 25% moisture while B contains 10%



	6

	Flame test
	Sample A and B are inflammable, burn with smoky flame



	7

	Solubility
	Both samples are soluble in water




The results show that the shilajit sample collected from Gilgit (sample A) contains higher percentage of Fe, Zn, Mn, and Co than Shilajit from Chellas (sample B) which contains higher percentage of Cr and Pb. The percentages of Fe, Zn, Cr, Mn, Co and Pb were found to be 0.1968%, 0.08705%, 0.01138%, 0.0026%, 0.00051% and 0.00008% respectively, in sample A as shown in Figure 2 while, 0.0321%, 0.00213%, 0.00154%, 0.00147%, 0.00055% and 0.00023% respectively, in sample B as shown in Figure 3.
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Figure  2:      Percentage of heavy metals in Shilajit sample A.
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Figure  3:      Percentage of heavy metals in Shilajit sample B.



The data is in strong contradiction with studies of Ayurvedic HMPs sold outside the United States and herbal remedies from other indigenous healing traditions which reported risk factors associated with high metal concentrations. In England, 30% of Ayurvedic HMPs samples contained lead, mercury and/or arsenic.10 In 22 out of 28 Ayurvedic HMPs purchased in India, 64% contained lead and mercury, and 41% contained arsenic.11 Traditional medicines from China,12 Malaysia,13 Mexico,14 Africa15 and the Middle East16 have also been shown to contain heavy metals.

This study indicates that the Shilajit samples contain heavy metals in such a ratio, which is not harmful to human body and may be used as a safe herbal remedy in numerous diseases. Concentration of metals in Shilajit samples will provide baseline data and there is a need for intensive sampling of the same for quantification of the results. Soil, plant and water quality monitoring, is a prerequisite in order to stop potential health hazards attached with its use.
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