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Abstract- Natural products had been essentially used by many cultures and traditions from thousands of years. Plants 

synthesize massive varieties of substances called secondary metabolities (Phytocompounds) and accumulated in it. The 

possible bioactive phytocompounds like alkaloids, flavanoids, and phenolic compounds, steroids and coumarins etc., are 

possible sources for drug discovery. A study was conducted to analyse the presence of traces of essential and non essential 

heavy metals in the preferred medicinal plants. AAS is used to examine the presence of heavy metals in the selected medicinal 

plant.  Results obtained in the present study showed that the medicinal herb analysed contain heavy metals (Fe, Cu, Mn, Zn, 

Ni, Co, Pb, Al, V, Cr, Mo, Hg, As and Cd).  The concentration (ppm) of heavy metals in the plant extracts like Plectranthus 

mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts were found using atomic absorption spectrophotometer.  The 

qualitative analysis showed that alkaloids were mainly seen in most of the samples of Hydro alcoholic leaf extracts. Total 

phenol, Flavonoid, Steroids, Alkaloid and Tannins were present in all the three samples extracted by Hydro alcoholic leaf 

extracts. Total phenol and Alkaloid were seen more in leaf samples, from the judgment of the results with the defined 

permissible limits, it was accomplished that the levels of heavy metals present in the herb falls in the permissible limits for 

consumed medicinal herbs. Purpose of this study is to determine heavy metals contents in chosen herbal plants and also to 

highlight the health concerns related to the presence of toxic levels of heavy metals. The presence of high amount of 

phytochemical compounds put forward that the Grewia tilaefolia plant has higher medicinal value and can be extensively 

studied to extract the natural compounds which are beneficial to human beings and that could be commercialized for higher 

production than using synthetic drugs with side effects. 

 

Keywords: phytochemical, Heavy Metal, Atomic Absorption Spectroscopic, etc., 

 

I. INTRODUCTION 

 

In India, the use of plants for medicinal behavior dates back to Vedic era. About 500 plants with medicinal uses are mentioned 

in ancient texts and around 800 plants have been used in indigenous system of medicine [1]. Vast ethnobotanical and 

ethnopharmacological knowledge exists in India from ancient times. According to world health association report about 80% 

of the world population depend on plant based medicines and traditionally used herbs as their primary health care (WHO). The 

herbal drugs are well recognized for their therapeutical benefits. Nutritionally important mineral elements build up in the plants 

which are used as herbs and food supplements. Elements like Lead, cobalt, Chromium, Cadmium etc., which do not use the 

plants directly but accumulate in the plants and are harmful to human health when consumed [2]. 

 

The majority common heavy metals which implicated toxicity in humans include lead, mercury, arsenic, and cadmium, 

although aluminum and cobalt may also cause toxicity. Therefore, the world health organization recommends that medicinal 

plants, which form the raw materials for most herbal remedies, should be checked for the attendance of heavy metals. Plants 

are the sources of natural products which act as models for new pharmacologically active compounds. Ceropegia juncea 

(Roxb.) is a plant which belongs to the family Asclepiadoideae having wide medicinal properties and is being used in different 

conventional medical systems and by tribal people for curing different ailments. The present test plant has vast ethnobotanical 

and ethnomedicinal properties [3]. 

 

http://www.periyarevrcollege.ac.in/dept_chemistry_staff.php
mailto:skguna2019@gmail.com
http://www.isroset.org/
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The plant Ceropegia juncea (Roxb.) was identified as one of the Soma plant. There has been significantly increase in the usage 

of herbal products and drugs in recent years. Because of this, it is essential that the quality of plant-based drugs must be assured 

safe prior to their use. Several works have been reported on the phytochemical and biological behavior of medicinal plants, 

although there is few reports in regard to the heavy metal concentrations in the medicinal plants and herbal drugs used [4]. The 

medicinal herbs can cause health risks due to the presence of poisonous metals such as Nickel, Lead, Cadmium, Manganese 

and Mercury, which are hazardous to humans. Pharmacological assessment of the medicinal plants was recommended for 

purity and quality of the drugs coming from the botanicals [5].  

 

Bryonia alba L., is one of the smallest genus in the family cucurbitaceae, consists of 12 species distributed throughout the 

Europe and West Asia [6,7]. It has been conventionally used in the treatment of dissimilar diseases such as cough, frontal pain, 

inflammation of serous tissues, peritonitis, pneumonia, jaundice, typhoid, rheumatism, brain disorders with serous exudation 

and as a heart tonic [7].
 
Nowadays, the interest in chemical analysis of medicinal herbal products is growing owing to the 

continuing developments in nutrition and in biochemical surveying and mineral prospecting [8,9]. Additionally, the studies 

related to therapeutic plants not only aim to‏ characterize the active mechanism found in plants, but also for scientific support of 

its therapeutic properties [10].
  

 

Macro, micro and trace elements are known to play a vital role in biological functions in plants and in human metabolic 

reactions. Moreover, trace elements play an important role in the arrangement of bioactive chemical constituents in medicinal 

herb plants and thus are responsible for their medicinal and toxic properties accordingly [11-12].
 
Several number of techniques 

such as voltammetery, atomic absorption spectrometry (AAS) [13], inductively coupled plasma atomic optical emission 

spectrometry (ICP-OES) [14], X- ray fluorescence (XRF) [15], differential beat cathode stripping voltamperometry (DPCSV)
 

[16] and instrumental neutron activation analysis (INAA)
 
[17] are normally used for the determination of trace elements in 

medicinal herbal plants. Because of its specificity, sensitivity, high precision, simplicity, rapid analysis, low cost, low detection 

limit, and wide linear range, AAS is the most widely recommended device used in analytical procedures for the trace metal 

analysis found in complex biological samples.
  

 

AAS methods are considered as direct aspiration determinations where they are talented as single element analysis and are 

relatively free of inter element spectral interferences. In other words, the use of special light sources shaped by the cathode 

lamp is emitted from excited atoms of the same element of interest and specific spectrum selection allows the quantitative 

determination of individual components of a multi element mixture [18]. AAS method is preferred for present study as it a 

reliable techniques, which is more accurate as an accurate and easy to use [19]. 

 

Medical plants are plants containing built in active ingredients used to to cure disease and relieve from pain [20]. The use of 

traditional medicines and medicinal plants in mainly developing countries as remedial agents for the preservation of health has 

been broadly observed [21]. In Modern-days pharmacopoeia however contains atleast 25% drugs derived from plants and 

many others, which are synthetic analogues, built on prototype chemical substances isolated from plants. Involvement in 

medicinal plants as a re-budding health support has been fuelled with the rising charges of prescription drugs in safeguarding 

of personalized health as well as well being and the bio prospecting of new plant derived drugs [22]. The ongoing development 

recognition concerning medicinal plants is due to include increasing faith in herbal medicine [23]. On the top of that, an 

increasing confidence on the use of these medicinal plants in the industrialized organizations has been traced towards the 

extraction and development of drugs and chemotherapeutics from these plants as well as from predictably used herbal remedies 

[24]. The therapeutic properties of plants could be based on their anti-oxidant, anti-microbial, antipyretic effects of the 

phytochemicals constituents in them [25]. According to World Health Organization, medicinal plants would be the maximum 

source to obtain an array of drugs. Thus, such plants should be investigated to better understanding for their properties, safety 

practices in addition to usefulness [26].  

 

In India, the ayurvedic system has a good rapport on plants or plant products and the determination of their morphological, 

pharmacological or pharmacognostical characters can provide a better understanding of their active principle and mode of 

action. However a large number of tropical plants have not lately been studied in detail for their chemical constituents. So, in 

this regard we focused on phytochemical aspects in 10 selected indigenous plants of India: 1) Garcinia indica [GI] (leaves); 2) 

Jatropha curcas [JC] (leaves);3) Nigella sativa [NS] (leaves); 4) Levisticum officinale [LO] (leaves); 5) Dracaena loureiri [DL] 

(leaves) 6); Woodfordia fruticosa [WF] (stem);7) Vaccinium macrocarpon[VM](leaves) 8) Foeniculum vulgare [FV] (stem); 9) 

Sapindus saponaria [SS] (pericarp) ; 10)Annona squamosa [AS] (seeds). 

 

Heavy metals are ubiquitous in trace concentrations in soils and the plants grown in these soils face the heavy metal stress, and 

causes changes in production of secondary metabolites. High levels of heavy metal contagion in medicinal or other plants may 
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suppress secondary metabolite production. It is essential to maintain safety, quality and efficacy of the plants and their products 

to keep away from serious health problems. Hence in the present study an attempt has been also made to analyze heavy metals 

(Iron, Copper, Manganese, Zinc, Nickel, Cobalt, Lead, Aluminum, Vanadium, Chromium, Molybdenum, Mercury, Arsenic, 

and Cadmium) by AAS technique. In the present work, fourteen minor and trace nutrient elements (Fe, Cu, Mn, Zn, Ni, Co, Pb, 

Al, V, Cr, Mo, Hg, As and Cd) were determined in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts. 
 

II. MATERIALS AND METHODS 

 

2.1 Analysis of metals by atomic absorption   spectrophotometer 

2.1.1 Sample collection 

The samples are cleaned and dried under shade. Then, the samples are dried in an oven at 40
◦
-50

◦ 
C till a constant weight is 

obtained. The dried samples are then, ground and powdered with pestle and mortar. Samples are labelled and stored in pre-

cleaned polyethylene bottles for further analysis. 

   

Plectranthus mollis Elaeagnus conferta Grewia tilaefolia 
 

Image:1  Experimental plants images 

2.1.2 Reagents and apparatus 
All the reagents such as HNO3 and H2O2 used in the study are purchased from MERCK (Analytical Grade).  De-ionized 

water is used for all analytical work and all the glasswares, polyethylene bottles, pipette tips were washed with 1 % HCl, 

rinsed with de-ionized water before preparing standard reagents and samples.  

 

 2.1.3 Sample preparation-ash method  

The fine powder is used for drying to ashing. Necessary precautions are taken at every step to avoid metallic contamination in 

any form. Pre-cleaned silica crucibles are kept in muffle furnace maintained at 600
o 

C.  Until the weight of the crucible 

reaches a constant level, the crucible is kept in the furnace. Powdered plant material (5gm) are taken in the silica crucible and 

maintained in a muffle furnace at 600
o 

C for 6 hrs. The crucible is now taken out and cooled at room temperature by keeping 

it in desiccators and then, the ash values are measured. Then, the ash is dissolved in 100ml of 5 % HCL. The dissolved ash 

solutions are filtered through Whatman filter paper No.40 and are stored in tightly capped plastic bottles. The prepared 

solutions are directly used for the determination of various elements by using flame photometry and AAS.  

 

2.1.4 Digestion of samples (sample preparation-acid digestion) 
A Multiwave 3000 micro oven system (from Anton paar, USA) with 16 positions for Teflon vessels is being used here. The 

digestion vessels are provided with a controlled pressure, temperature and release valve. Before use, all Teflon vessels are 

soaked with 10 % HNO3. The system is initially programmed by giving gradual rise of 20%, 40%, and 50% power for 5, 15 

and 20 minutes, respectively for the due warming up. The powder samples are being used without any further treatment for 

sample preparation. 0.2gm of sample is weighed into the Teflon vessels followed by digestion mixture of HNO3 and H2O2 in 

the ratio of 3:1. According to the nature of samples, the ratio is being applied.  

 

The resulting solution after microwave digestion is filtered through Whatman 40 filter paper (if necessary) and diluted to 

50ml with de-ionized water. A sample blank containing only acid mixture is prepared at the same time. The method of 

standard addition is generally adapted to calibrate the instrument before going for the observation of the samples.  

 

2.1.5 Determination of metals 
All the atomic measurements are carried out with PerkinElmer model 400/HGA 900/AS 800 coupled with Mercury Hydride 

System-15 (MHS-15) and Flame Photometer. The Hallow cathode lamps (HCL) for Fe, Cu, Mn, Zn, Mg, Mo etc., and 

Electrode less Discharge Lamp (EDL) for Cd, Pb, Hg and As analyses are used as a light source to provide specific 
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wavelength of the elements to be determined. High purity (99.999 %) Acetylene and Nitrous oxide are used to provide 

constant thermal energy for atomization process and Argon gas used for carrier gas removal purposes for Graphite furnace.  

 

2.1.6 Atomic: Absorption Spectrophotometer (AAS) 

After calibrating the instrument with prepared working standard, the 10 ml of digested liquid sample is pipetted out to a 

specific container of Mercury Hydride system analyser followed by adding 1.5% HCl of 10ml as diluents for each flask and 

blank, 3 % of NaBH4 solution in 1% of NaOH is run through the reaction flask to quartz cell without heating against the 

calibration curve obtained from concentration vs absorbance of the prepared known concentration on the day of the analysis. 

2.2 Quantitative estimations of Phytochemicals 
2.2.1 Estimation of total phenol content(Spanos and Wrolstad, 1990) 

In a test tube, 200μl of the extract (1mg/ml) was mixed with 1ml of Folin-Ciocalteu reagent and 800μl of sodium carbonate. 

After shaking, it was kept for 2 hrs for reaction. The absorbance was measured at 750nm. Using gallic acid monohydrate, 

standard curve was prepared and linearity was obtained in the range of 10-50μg/ml. 

Using the standard curve, the total phenol content of the extract was determined and expressed as gallic acid equivalent in 

mg/gm of the extract. 

 

2.2.2 Estimation of flavonoid (Swain and Hillis Method, 1959) 

0.2ml of the extract was taken in a test tube and the final volume was made up to 2ml with distilled water and to this 4ml of 

vanillin reagent was added rapidly.  Exactly after 15minutes, the absorbance was recorded at 500nm against blank. The 

unknown was read from a standard curve prepared using different concentrations of phosphoglycinol. 

 

2.2.3 Estimation of Alkaloids (Harborne, 1973)  

5gm of sample was weighed into a 250 ml beaker and 200 ml of 10% acetic acid in ethanol was added, covered and allowed to 

stand for 4 hrs. This was filtered and the extract was concentrated on a water bath to one quarter of the original volume. Conc. 

ammonium hydroxide was added drop wise to the extract until the completion of precipitation. The whole solution was allowed 

to settle and the precipitate was collected and washed with dilute ammonium hydroxide and then filtered. The residue is 

alkaloid, which was dried and weighed. 

 

2.2.4 Estimation of total tannins (Okwu, 2005) 

5gm of the sample was boiled with 400ml of water for 30 minutes, cooled and filtered through a Whatman no.1 filter paper and 

it was made up to 500ml with distilled water. About 0.5ml of the sample was made upto 10 ml with distilled water. To this, 

0.5ml of colouring agent was added. The blue colour was read at 760nm against reagent blank after 30 minutes at room 

temperature. A standard was also run simultaneously at concentrations range of 20-100μg and the amount of tannic acid 

equivalent was calculated. The values are expressed as mg of tannic acid equivalent/ gm of dried sample. 

 

2.2.5 Estimation of Steroids  

1ml of test extract of steroid solution was transferred into 10 ml volumetric flasks. Sulphuric acid (4N, 2ml) and iron (III) 

chloride (0.5% w/v, 2 ml) were added, followed by potassium hexacyanoferrate (III) solution (0.5% w/v, 0.5 ml). The mixture 

was heated in a water-bath maintained at 70±20 C for 30 minutes with occasional shaking and diluted to the mark with distilled 

water. The absorbance was measured at 780 nm against the reagent blank. 

 

III. RESULT AND DISCUSSION 

 

3.1 Analysis of metals by atomic absorption   spectrophotometer 

The concentrations of trace elements Fe, Al, Zn, and Na were found in the medium range of 5.2 to 13 mg/100 g dry weight of 

the sample. Ni, Cd and Pb are toxic elements which occur naturally in plants as a result of uptake, generally in places with high 

concentration caused by atmospheric and industrial fallout [27]. Determinations of quantities of metals by atomic absorption   

spectrophotometer are mentioned in table 1. 

 

Table: 1 Heavy metal analysis of hydro alcoholic leaf extracts 

Elements analyzed Plectranthus mollis  Eleagnus conferta Grewia tilaefolia 

Iron (Fe) 0.512 0.421 0.815 

Copper (Cu) 0.023 0.048 0.138 
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Manganese (Mn) 0.078 0.087 0.14 

Zinc (Zn) 0.127 0.092 0.163 

Nickel (Ni) 0.12 0.108 0.185 

Cobalt (Co) 0.752 0.436 0.842 

Lead (Pb) 0.671 0.247 0.73 

Aluminum (Al)  3.715 2.118 4.381 

Vanadium (V) 1.42 0.872 1.727 

Chromium (Cr) 0.189 0.015 0.255 

Molybdenum (Mo) 0.285 0.186 0.297 

Mercury (Hg) 0.461 0.328 0.528 

Arsenic (As) 0.64 0.496 0.673 

Cadmium (Cd) 0.215 0.154 0.294 

 

 
Image: 2 Graphical representation of Quantitative estimation of bioactive phytoconstituents in the Hydro alcoholic leaf 

extracts 

 

 

Iron (Fe) 

Iron (Fe) is considered an essential element necessary for human body. It is the main component of myoglobin, hemoglobin, 

and a‏ number of enzymes that play an important role in the oxygenation of red blood cells. It is needed for a strong immune 

system as well as for energy production. It has been reported that iron severe deficiency results in anemia, which ranges from a 

fall in plasma ferreting to the strict iron deficiency that characterized by small red blood cells and low hemoglobin 

concentration level [27,28]. The daily necessity of Fe for a child is 10 mg/day, whereas for an adult is 20 mg/day. The Fe 

concentration in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample analyzed was found 

likewise 0.512 ppm, 0.421ppm and 0.815ppm. The maximum amount of Iron is present in Elaeagnus conferta leaf extracts. 

 

 

 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

A
m

o
u

n
t 

o
f 

el
em

en
ts

  
(i

n
 p

p
m

) 

Elements analyzed 

Heavy metal analysis of hydro alcoholic extracts  
Plectranthus mollis

Eleagnus conferta

Grewia tilaefolia



  Int. J. Sci. Res. in Biological Sciences                                                                          Vol. 6(3), Jun.  2019,   ISSN: 2347-7520 

  © 2019, IJSRBS All Rights Reserved                                                                                                                                       92 

Copper (Cu) 

Following zinc and iron, copper is well thought-out the third most abundant trace element in the body. It has also been reported 

that it is an important catalyst for iron absorption. Its deficiency may be a risk factor for cardiovascular disease. When obvious 

copper deficiency occurs, symptoms such as neuropenia, cardiac disorders, osteoporosis and anemia may occur [29].
 

Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample was analyzed and found to have copper 

content as 0.023ppm, 0.048ppm and 0.138 ppm (dry weight of the sample). Among these Grewia tilaefolia has utmost amount 

of Copper, excess copper is toxic. Normal daily intake of copper is 2-5 mg per day. In not poisonous plants if the permissible 

limit set by FAO/WHO [22] in 1984 was 3.00 ppm.  From literature survey Bryonia alba L. roots copper is less than the 

permissible limit [30].
 

 

Manganese (Mn) 

As known pyruvate carboxylase and superoxide dismutase are enzymes which holds manganese [28]. Plectranthus mollis, 

Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample was analyzed and found to have 0.078 ppm, 0.087 ppm and 

0.14 ppm, dry weight of the Manganese content in the sample. Among the three plants, Grewia tilaefolia has utmost amount of 

Manganese.  

 

Zinc (Zn) 

Zinc is considered as one of the main components of over 200 enzymes having both catalytic and structural roles including the 

alcohol dehydrogenase, ribonucleic polymerases, alkaline phosphatase, and carbonic anhydrase [31].  Scientific studies 

conducted on animals have shown that zinc deficiency occurred during pregnancy may cause developmental disorders in the 

offspring [32]. Low intake of zinc may cause coronary artery disease. The concentration of zinc in Plectranthus mollis, 

Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample were analyzed and found to be 0.127 ppm, 0.092 ppm and 

0.163 ppm das dry weight of zinc in the sample. Grewia tilaefolia has maximum amount of Zinc is present.  

 

Lead (Pb), Cadmium (Cd), and Nickel (Ni) 

Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample contains metals such as Pb (0.671, 0.247 

and 0.73) ppm  Cd (0.215, 0.154 and 0.294) ppm and Ni (0.12, 0.108 and 0.185) ppm (dry weight of the sample). These 

elements are considered to be toxic in nature and thus their presence at trace level in various medicinal plant samples analyzed, 

may be due to the pollution happening from industrial activities and automobile [28]. Cadmium is measured a very hazardous 

to human health. Additionally, it causes high blood pressure, damages kidneys and liver [33].  

 

Cobalt (Co) 

Cobalt is one of the most important necessary components for the B12 vitamin and thyroid metabolism [27]. It is necessary in 

very small amounts in all mammals. It is used to treat different types of cancer in humans anemia treatment. The intake of high 

amount can cause heart diseases [18]. Cobalt is present in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf 

extracts of sample analyzed and the weight of the sample was found to be 0.752 ppm, 0.436 ppm and 0.842 ppm. Maximum 

amount of Cobalt is present in Grewia tilaefolialeaf extracs.  

 

Aluminum (Al) 

Aluminum (Al) ions are considered toxic to most plants. It has negative results in being suppressed root growth and causing a 

series of irregular metabolic effects [36]. Being an important herbal plant in the world, Samples of Plectranthus mollis, 

Elaeagnus conferta and Grewia tilaefolia leaf extracts contain 3.715 ppm, 2.118 ppm and 4.381ppm, dry weight of t 

Aluminum. Grewia tilaefolia has maximum amount of Aluminum is considered an important source of dietary Al. 

 

Molybdenum (Mo) 

Molybdenum (Mo) concentration found in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample 

and was found to have Molybdenum content as 0.285 ppm, 0.186 ppm and 0.297 ppm dry weight of the ample. Grewia 

tilaefolia has maximum amount of Molybdenum. Trace amount of Mo is necessary for the body as it is mostly needed in the 

pancreas and plays a important role in the production of insulin. Deficiency of Mo results in the disorder of the liver, and the 

daily intake should not exceed 1.0 mg. Beyond this level is toxic [37]. When analyzed in the roots of four therapeutic plants 

namely; Ocimum basilicum, Poupulus nigra, Taraxacum officinale, and Convallaria maialis, its concentration varied from 0.82 

to 9.2ppm. Most of the samples usually having concentrations between 0.51 and 0.72 ppm are considered the highest Mo 

concentration [33].
 

 

Mercury (Hg) 
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Mercury (Hg) is enormously toxic trace metal pollutant. Bio-accumulation of Hg in plants and then its entry into the food chain 

results in long term health hazards [38]. The toxicity of Hg depends on its chemical state. Some forms of Hg are relatively non-

toxic and have been used as medicines, e.g., for the behavior of syphilis. Speciation of mercury at trace and ultra-trace levels is 

a matter of current interest. The concentration of Hg in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf 

extracts of sample were analyzed to be 0.461 ppm, 0.328 ppm and 0.528 ppm as dry weight of the samples. Grewia tilaefolia 

has maximum amount of Mercury.  

 

Arsenic (As) 

Arsenic (As) is a toxic contaminant in the environment, which results from anthropogenic and natural sources. It has been 

reported that plants growing in As contaminated soils accumulate As in their biomass [39]. Additionally, As may accumulate in 

soils and sediments owing to the use of arsenical pesticides, fertilizers, irrigation, and oxidation of unstable arsine in air 

disposal of industrial, municipal and animal waste [40,41]. Once a plant is contaminated with arsenic, it causes toxicity such as 

leaf chlorosis and necrosis, and also reduces growth. Different As species in plants show dissimilar toxicity, so it is important 

to quantify As in plants to better understand their metabolism. The concentration of arsenic in Plectranthus mollis, Elaeagnus 

conferta and Grewia tilaefolia leaf extracts of sample analyzed was found likewise 0.64 ppm, 0.496 ppm and 0.673 ppm and it 

is the dry weight of the sample. Grewia tilaefolia has utmost amount of Arsenic.  

 

 

Vanadium (V) 

The attention of Vanadium in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample analyzed 

was found to be 1.42 ppm, 0.872 ppm and 1.727 ppm and it is the dry weight of the sample. Grewia tilaefolia has maximum 

amount of Vanadium. It  is a potent inhibitor of many enzymes, lower plasma cholesterol levels, directly influence glucose 

metabolism in vitro, suggesting a role in its regulation and supposedly play a physiological role on levels of the endogenous 

antioxidant-glutathione representing its importance with respect to toxic interactions of chemicals [42]. Signs of excessive 

vanadium intake in humans includes gastrointestinal disturbances [43]. Vanadium was identified in approximately all the 

anti-cancer medicinal plants that are analyzed [44]. 

 

Chromium (Cr) 

The concentration of Chromium in Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia leaf extracts of sample 

analyzed was found to be 0.189 ppm, 0.015 ppm and 0.255 ppm and it is dry weight of the sample. Grewia tilaefolia has 

maximum amount of Chromium. Cr is an essential nutrient that potentiates insulin success and thus influences 

carbohydrate, lipid and protein metabolism [45]. However, the role of Chromium as cofactor for insulin action is not fully 

understood as studies from several in vivo and in vitro studies at the molecular level are ongoing [46]. So the high level from 

it can be due to usage of fungaceous pesticides and mostly useful copper oxides. Concentrations of outline elements in plants 

are often positively correlated with the abundance of these elements in growth media. In addition, soil is the main foundation of 

trace elements for plants both as micronutrients and as pollutants. 

 

3.2 Quantitative estimations of Phytochemicals 

Plants play important roles in discovery connected with new beneficial therapeutic agents and have received significant focus 

because of their bio- active substances like antioxidants, hypoglycemic and hypolipidemic factors. India has a prosperous 

record associated with applying different potent natural herbs and plant based components regarding management of different 

diseases. Plants have always been very good source of drugs and a number of currently available drugs happen to be derived 

directly or indirectly from them. Flavonoids tend to be most commonly known with regards to antioxidant nature. They are 

transformers which alter the body biochemical reactions to carcinogenic chemicals, viruses, and things that trigger allergies. 

Many plants show their characters for anticancer, anti-inflammatory, antibacterial and anti-allergic nature, and could be useful 

in therapeutic roles. Alkaloids tend to be organic and natural ingredients that have nitrogen, and are also physiologically 

vigorous together with sedative and analgesic roles. They are found in reducing stress and depression symptoms. Alkaloids 

tend to be poisonous when taken in mass amount due to their stimulatory effects, producing excitation associated with cell and 

nerve disorders. Phenolic compounds are some of the most extensive molecules among plant secondary metabolites, are known 

to act as normal antioxidants. Additionally, they serve as flower pigments which act as constitutive defense agents against 

invading organisms. Tannin and Steroids are extensively utilized in veterinary vaccines because their character as an adjuvant 

and helps in the improvement of resistant response. Many of them are useful in intracellular histo-chemistry staining permitting 

antibody access to intracellular protein molecules. The results extracted from our research are usually in agreement with the 

studies connected with other workers in the same field. Phytochemicals analysis of Plectranthus mollis, Elaeagnus conferta and 

Grewia tilaefolia leaf extracts of samples and their parameters values are presented in Table 2. 
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Table: 2 Quantitative estimation of bioactive phytoconstituents in the Hydro alcoholic leaf extracts  

S. 

No 
Parameters 

Plectranthus mollis  Eleagnus conferta Grewia tilaefolia 

Triplicate value 
Expressed in 

terms of 

standards 

mg/ml 

Triplicate value 
Expressed in 

terms of 

standards 

mg/ml 

Triplicate value 
Expressed in 

terms of 

standards 

mg/ml 

A B C A B C A B C 

1 Total phenol 14 14.5 14.3 14.27 ± 0.25 13.2 13.1 13.1 13.11 ± 0.05 18 15.3 17.3 16.85 ± 1.42 

2 Flavonoid 5.1 5.15 5.12 5.12 ± 0.02 3.07 3.86 3.22 3.38 ± 0.42 5.21 5.26 5.2 5.22 ± 0.03 

3 Steroids 3.21 3.27 3.08 3.18 ± 0.09 2.16 2.03 2.14 2.11 ± 0.07 4.26 4.58 4.2 4.34 ± 0.20 

4 Alkaloid 7.42 7.45 7.49 7.45 ± 0.03 6.42 6.41 6.3 6.37 ± 0.06 8.56 8.74 8.92 8.74 ± 0.18 

5 Tannin - - - - 5.41 5.39 5.38 5.39 ± 0.01 10.3 10.8 10.7 10.57 ± 0.28 

 

 
Image: 3 Graphical representation of Quantitative estimation of bioactive phytoconstituents in the Hydro alcoholic leaf 

extracts  

 

IV. CONCLUSION 

 

Exposure to higher doses of arsenic can cause nausea and vomiting, decreased production of red and white blood cells, 

abnormal heart beat, harm to blood vessels, and a feeling of pinching by pins and needles in hands and feet. Symptoms of 

arsenic poisoning include headache, confusion, convulsion, diarrhoea, vomiting, and in severe cases it leads to coma and death. 

The present values showed the arsenic and cadmium was within the permissible limits and showed similarities with the 

previous findings. The observed concentrations of Chromium and Manganese in the chosen plant were found well under 

prescribed values.  

 

The present study revealed that the focus of Hg, Cd, Pb, Cu, Zn, Ar,Cr, Mn metals are within or remarkably much lower in 

limits recommended by WHO. The tested plants of Plectranthus mollis, Elaeagnus conferta and Grewia tilaefolia concentration 

showed minimum traces of mercury, Copper and Zinc were found good in concentrations, Presence of Cu, and Zn might be a 

useful supplement because these two elements are essential elements in trace concentrations for body metabolism. The other 
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heavy metals like arsenic, cadmium, lead, mercury which are non necessary elements were found in low levels when compared 

to other findings. 

 

Based on these results, all the metals are below the WHO permissible limits. Hence, the plant can be used for the development 

of drug and herbal products. Thus, on the basis of experimental outcome, it can be accomplished that the plant Grewia 

tilaefolia which has vast ethnomedicinal values estimated are safe and may not produce any harmful effect of metal toxicity 

during their remedial application and could also develop new drug entities from the plant. 

 

Special concentration should be given to various form of metals distributed within the plant tissues, because metal forms in 

plants seems to have a decisive role in metal transfer to other organisms. Our examination revealed that heavy metals and 

trace elements present in the analyzed medicinal plants were within permissible limits of FAO & WHO. Generally most of 

the herbal plants available in Nagaland, India are safe for human utilization as far as trace metal levels are concerned, as the 

level of pollution is almost nonexistent due to the absence of polluting industries. The analyzed therapeutic plants can be 

considered as potential sources for providing a sensible amount of the required elements in diet and establish it nutraceutical 

value for the traditional healers and herbal remedy users. 

 

The plant based bio-active compounds have the effective response with minimal quantity, when compared to the synthetic 

compounds. The studies conducted on these three selected plants of Plectranthus mollis, Elaeagnus conferta and Grewia 

tilaefolia showed the presences of phytochemicals. The presence of phytochemicals (secondary metabolites) is responsible for 

their remedial effects. It further reflects a hope for the development of many more novel therapeutic agents or templates from 

such plants which in future may serve for the production of unnaturally improved therapeutic agents. 
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