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Abstract

Many plants in this world are an important source to provide health 
facilities. Due to curing properties, these plants are used as medicines 
to cure different ailments. There are many plants, animals, and human 
bodies which contain micronutrients and heavy metals. These are chemi-
cal elements having a density five times greater than water and specific 
gravity of 390f. As an important phytochemical constituent of plants, 
heavy metals play role in different chemical reactions. Micronutrients are 
nutritive components that are needed by plants in different quantities 
and they are also necessary for their growth. These plants show differ-
ent needs for different micronutrients and the most important required 
nutrients for plants include manganese, iron, molybdenum, boron, zinc, 
chloride, boron, copper, and nickel. Besides plants, micronutrients are 
also an essential component of the diet of all organisms for the mainte-
nance of homeostasis participating in metabolism, growth, and cellular 
functions. These mineral micronutrients make them essential by being 
redox-active elements participating as catalytically active co-factors in 
enzymes, enzymes activating and providing structural stability to protein. 
On the other hand, in case of the excessive level of these micronutrients, 
all these properties become reversed which led to reactive oxygen spe-
cies formation which is toxic for cells. The plants’ effects are connect-
ed with the existence of heavy metals and micronutrients. Therefore, 
there is a vital need the identification the presence of micronutrients 
and heavy metals in plants used as medicines. Thus, the aim of to pres-
ent study is to investigate and evaluate the presence of micronutrients 
and heavy metals in two selected different plants Vaccinium macrocar-
pon and Piper cubeba that are widely used as the best remedy for the 
treatment of various diseases including joints pain, rheumatoid arthritis, 
inflammation, thyroid disease, diabetes, renal problem, hypercholes-
terolemia and many more. For this purpose, the plants were collected 
from different regions for sample preparation. After the preparation of 
the sample, the plant material was analyzed for the detection of heavy 
metals and micronutrients by nuclear ingestion spectrometry. Digestion 
procedures, nitric acid procedures, and repeated nitric acid procedures 
were used for the analysis of the sample. According to the results of the 
analysis, the concentration of heavy metals present in Vaccinium macro-
carpon is followed by the sequence zinc> cadmium> iron> manganese> 
copper> lead> Nickel while the concentration in Piper cubeba of these 
heavy metals is in the sequence of zinc> cadmium> iron> copper> lead> 
Nickel> manganese.
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Introduction

A man struggles with his existence to discover the optimal 
treatment for the alleviation of diseases and discomfort through 
different approaches. People are using plants as medicine since 
the prehistoric age. Plants have many therapeutic effects so col-
lecting plants as a means of therapy can be traced back only 
as far as recorded documents of their likeness. The therapeutic 
activities of plants are one of a kind and explicit to specific plant 
species or then again gatherings, reliable with the idea that the 
blends of optional metabolites in a specific plant are frequent-
ly systematically particular. There are mostly three significant 
gatherings of auxiliary metabolites, in particular terpenes, phe-
nolics, and Nand S-containing mixes. The renaissance of phyto-
medicine in the cutting-edge pharmaceutical industry requires 
concentration in the fields of photochemistry and pharmacog-
nosy. The metabolic building could demonstrate helpful for al-
tering or improving the union of significant remedial specialists 
present in restorative plants (Robertson, 2018).

From now on, the world changes its bottom line with herbal 
products. The same number of microorganisms and various 
chronic diseases become insensitive to various technical drugs. 
Subsequently, Ms can be used as an option compared to manu-
factured drugs due to their synergistic impact in treating irre-
sistible diseases. In various countries, tilt has been increasing 
toward the use of natural medicine to maintain primary health 
care. In India, Ayurveda medicine is mostly used for the treat-
ment of disease and has expanded in such a way that the gov-
ernment of India has established a separate department under 
the ministry of health and care to promote the natural way and 
sources. The objective of this is to detect the heavy metals and 
micronutrients from Vaccinium macrocarpon and Piper cubeba.

Materials and methods

Exploratory clinical preliminary focuses in this examination. 
This work is completed with an analysis of heavy metals and 
micronutrients present in two therapeutic plants: Vaccinium 
macrocarpon and Piper cubeba. This review was of polyherbal 
detailing [1].

Plan of work

For this current review, therapeutic plants were gathered 
and, in the wake of crushing ethanolic extracts were ready for 
systematical affirmation and distinguish from the research cen-
ter. Plant material ethanolic separate was utilized for test readi-
ness. Later example, a readiness plant material was utilized to 
explore weighty metals and macronutrients.

Collection of plant material

Plant materials and concentrates have a determination of 
heavy metals and micronutrients. Establishes gather from the 
convenience store and natural clinic, Sargodha.

Selection of plants for determination of heavy metals and 
micronutrients

These plants used conventional medications broadly utilize 
these plants. These plants have been chosen to screen their 
weighty metals in light of their nearby use. The subtleties of 
these plants are recorded below in Table 1.

Table 1: Chosen restorative plants for determination of heavy 
metals and micronutrients.

Botanical name Local name Family Parts used

Vaccinium macrocarpon Karonda Ericaceae Fruit

Piper cubeba Kabab chini Piperaceae Whole

Grinding

In an electric grinder, the selected plants were crushed into 
a fine powder.

Ethanolic extract preparation

Soaking in ethanol

The powdered type of plant was absorbed in ethanol in jars 
covered with aluminum foil to keep it away from pollution. 200 
g of the powdered sample was taken trailed by absorbing etha-
nol. The sample was blended every day for seven days so that 
the ethanolic substance of the plant could overflow out [1].

Filtration

To filtrate the doused plant material, a muslin fabric was fol-
lowed by filtration with Whatman filter paper No.3. This led 
to the detachment of ethanolic concentrates from the chosen 
plants [2].

Evaporation of ethanolic crude extract

The filtered material was exposed to vanish on rotatory 
evaporator Laborota 4000 proficient (Heidolph) whole dissolv-
able was dissipated while the rough ethanolic remove was held 
[3].

Collection of crude ethanolic extracts

The unprocessed ethanolic extract was collected after evap-
oration in autoclaved falcon tubes and kept at a temperature of 
20°C in the laboratory [4].

Preparation of different doses

To check the selected plants' inhibitory centralization, we 
prepared three doses with the concentrations of 5 ppm/ml, 25 
ppm/ml, 50 ppm/ml, and standard 5 ppm, 25 ppm, and 50 ppm 
[5].

Preparation of polyherbal formulation

The methanolic concentrates of each plant had been taken 
independently in equivalent sum and blended to set up the 
Polyherbal formulation (PHF) [6].

Chemical required

• Nitric Acid [7]

• HCl

• Sulfuric acid

• Refined water

Instruments/apparatus used

The following instruments were used in the investigation 
(Table 2) [8].
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Table 2: Instruments/apparatus used.

Absorption atomic spectrophotometry novA Analytik Jena Germany

Rotatory evaporator
Laborota 4000 efficient (Hei-
dolph), Germany

Conical flask Pyrex, England

Electronic balance USA

Measuring slander Germany

Incubator BINDER, USA

Oven USA

Thermometer China

Test tubes China

Filter paper Whatman Ltd. England

Neubar Chamber

Phytochemical screening

Phytochemical constituents (weighty metals and macronu-
trients) were explored through after techniques.

Glassware

All dishes were cleaned with a chemical procedure; washed 
with refined water, and housed for at any rate 24 hours in a 10% 
HNO3 acid stripping. Upon removal from the acid residues, the 
residue was flushed on different occasions with two overlays of 
refined water and allowed to air dry in an acid-washed author-
ity. Exactly when dry, openings of the dish sets were fixed with 
Parafilm to avoid corrupting during accumulation [9].

Sample preparation

The plant material was used for the assessment to choose 
heavy metals and micronutrients by atomic ingestion spectro-
photometry [10]. Two-gram tests were measured, encompass-
ing two layers of checking the paper, and dried for 24 hours at 
65°C. Upon ejection from the drying grill, tests were set in a 
desiccator for 20 minutes by then reviewed to 0.0001-g preci-
sion.

Steps involved in sample preparation:

• The preparation of the flask.

• The preparation of the sample.

• The digestion of the sample.

• The dilution of the sample.

• The filtration of the sample.

Flask preparation

As a matter of first importance, it cleaned the digest flagon 
appropriately to eliminate the pollution and afterward socked 
the glass product in 10% HNO3 for 12 hours. Later that washed 
carafe with deionized water and dry on the stove for 10 minutes 
[11].

Sample preparation

For test planning, two appropriately cleaned jars were taken 
and marked as jar 1 and flagon 2. Later We took a weight of 2 
gm of the test, moved the example to jar 1, and added 20 ml of 
nitric acid and 10 ml of 70% perchloric acid in the two shrapnel 
[12].

Sample digestion

Give the jar access exhaust hood to process the example in 
encompassing temperature for 24 hours. Following 12 hours, an 
earthy-colored tone appeared in the flagon containing test be-
cause of the example assimilation. Shook the jar and after that 
positioned it on the warming shelf of the digester and warmed 
it at 120OC. Earthy-colored red exhaust is shaped due to HNO3 in 
the two flagons [13].

Sample dilution

Later 30 minutes after the assimilation exhaust when 5-10 
ml of stomach-related juice in the carafe, was added to deion-
ized water to weaken the sample for the test [14].

Sample filtration

For test filtration, washed the fennel with deionized water. 
Whatman channel paper was utilized for filtration. Collapsed 
the Whatman channel paper and set it on fennel, poured the 
modest quantity of test on the channel paper, and again added 
30 ml of deionized water to weaken the content of the sepa-
rated arrangement [15].

Digestion procedure

Ten stoved dried plant materials tests (2 g each) and two acid 
solutions were handled using all of the 10 ml to 20 ml of twofold 
refined water (enough to through and through soak the model) 
and 10 ml of concentrated pure HNO3 to the container and spot 
it on the hot plate [16].

Nitric acid procedure

The nitric acid methodology has been as of late depicted by 
[17]. The framework included setting the splashed example and 
20 ml of concentrated pure HNO3 in a 125 ml Erlenmeyer con-
tainer, covering the container opening with a little watch glass, 
and refluxing the reaction combination at 80°C for a period of 
3.5 hours. To complete the osmosis approach, any unoxidized 
acid was then allowed to set off by taking out the watch glass 
for an hour. We maintained the temperature through a warmed 
shaker to ensure agreeable blending.

Repeated nitric acid procedure

This strategy used was vague, taking everything together 
concerning that depicted by (Middleton and Stuckey) along with 
the temperature at which the handling was finished. The mod-
el, 10 mL of twofold refined water, and 10 mL of concentrated 
very pure HNO3 were placed in a 1 L holder for this technique. 
The blend was dispersed to dryness on a hot plate set to keep 
up 125°C. Later the holder was cooled, 10 mL of concentrated 
HNO3 was added to the development, and the blend was again 
scattered to dryness. This technique was reiterated until sim-
ply a white development remained; the development was then 
separated into 10 mL of concentrated purity 95% HNO3 [18].

Sample preparation for atomic absorption analysis

Later every retention, to reduce channel paper adsorption of 
minor parts from the handled model, one drop of 6 N very pure 
HCl was added per 20 mL of test game plan before filtration. 
Acid flushed Whatman No. 2 paper. All models and acid solu-
tions were diluted to 100 mL with twofold refined water. We 
spilled diluted assays (Figure 1) into acid-washed polyethylene 
bottles until the examination and there continue the atomic ab-
sorption analysis [19].
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Figure 1: Aplasia of the right hemiface with deviation of the chin 
towards the resected side.

Analysis of micronutrients and metal ions

Later the dissolvable extraction, 1 g of dissolvable solution, 
was processed with 10 ml of sulphuric acid [20]. Later the filtra-
tion, by utilizing a volumetric flagon, the volume was made up 
to 100 ml. The metal particles and micronutrients were distin-
guished by utilizing Atomic Absorption Spectrometer.

Figure 2: Examination for the identification of Heavy Metals.

Trace element determinations

The concentrations of Cu, Fe, Cd, Mn, Ni, Pb, and Zn in the 
process were analyzed utilizing a novAA400P nuclear ingestion 
spectrophotometer outfitted with a novAA400P [21].

Determination of zinc

Preparation of zinc standard calibration solution

In 10 ml con. hydrochloric, 0.4390 gm of ZnSO4·7H2O was dis-
solved, and volume was made up to 100 milliliters by utilizing 
a volumetric cup with refined water [22]. This is 1000 ppm of 
zinc, 0.2 ppm, 0.4 ppm, 0.6 ppm, 0.8 ppm ZnSO4·7H2O were pre-
pared by 4 milliliters, 6 milliliters, and 8 milliliters of zinc 10-mil-
liliter solution and diluting it to 100 milliliters. AAS 201/203 is 
improved with zinc empty cathode light and checked with 0.8 
ppm answer for producing at least 0.6 nanometer absorbance.

Calculate zinc content

We calculated zinc content using formula (1).

Zn % = (ppm) X 100 X 100 X 100 X 100 X 100 X 10-6 (1)

 5 10 10 1.0

Determination of iron

Preparation of iron standard calibration solution

In 10 ml con. HCl, 0.7021 gm of ferrous ammonium sulfate 
was separated, and volume was transferred to 100 ml using a 
volumetric carafe with refined water. This is 1000 ppm of iron 
[23].

Later, for obtaining 100 ml of solution, using a volumetric 
flask 10 ml from the above notice course of action was taken 
and was debilitated with refined water. This is 100 ppm of Fe. 2 
ml of 100 ppm iron course of action was added with 2 ml of con-
centrated hydrochloric acid and contained 100 milliliters to get 
2 ppm of the iron plan. 4 ml, 6 ml, 8 ml, and 10 milliliters of iron 
of 100 ppm we added 2 milliliters of concentrated hydrochloric 
acid and composed 100 ml with refined water to get 4 ppm, 
6 ppm, 8 ppm, and 10 ppm plan separately. The AAS 201/203 
was calibrated with iron light and checked with 10 ppm of iron 
response to produce the least 0.5-nanometer absorbance.

Calculate iron content

Iron was calculated using formula (2)

% Iron = (ppm) X 100 X 100 X 100 X 100 X 10-6 (2)

 10 10 1.0

Is the heaviness of the example in the solution ‘A’.

Determination of copper

Preparation of standard calibration solutions

0.3927 gm of CuSO4·5H2O we gauged and diluted in 5 ml of 
concentrated hydrochloric acid. A volumetric jar was weakened 
to 100 ml with refined water. This was a 1000 ppm copper ar-
rangement [24]. 10 ml of this arrangement is weakened to 100 
milliliters with refined water to get 1 ppm copper arrangement. 
Additionally, 2, 3, 4, and 5 ml of the 100 ppm solution is weak-
ened to 100 milliliters in volumetric cups to get 2 ppm, 4 ppm, 
and 5 ppm copper arrangements. The AAS 201/203 is advanced 
with copper empty cathode light and checked with five parts 
per million copper answers for producing at least 0.6-nanome-
ter absorbance.

Calculate Copper Content

Cu% = (ppm) X 100 X 100 X 100 X 100 X 10-6 (3)

 10 10 1.0

(1.0 is the heaviness of the example in arrangement A)

Determination of chromium

Preparation of chromium standard calibration solutions

2.8290 gm of potassium dichromate (K2Cr2O7) is disintegrat-
ed in refined water and fermented with 2 ml of concentrated 
nitric acid and contented the volume to 1000 milliliters in a vol-
umetric flagon. This was 1000 ppm chromium. 2 ml of 10 ppm 
arrangement we prepared in a volumetric cup and weakened to 
100 ml to obtain 0.2 ppm chromium solution. 0.4 ppm, 0.6 ppm, 
and 0.8 ppm chromium arrangements were obtained from 4, 6, 
and 8 ml of chromium 10 ppm and weakened to 100 milliliters. 
AAS 201/203 is improved with chromium empty cathode light, 
and 0.5 ppm of chromium assays were checked to create at 
least 0.6 nanometer absorbance. The absorbance for 0.2 ppm, 
0.4 ppm, 0.6 ppm, and 0.8 ppm arrangements are recorded, 
and afterward, the absorbance for the example arrangement 
was checked [24].
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Calculate Chromium Content

The chromium fraction we calculated using equation (4)

Cr% = (ppm) X 100 X 100 X 100 X 100 X 100 X 10-6 (4) 

 10 10 10 1.0

Determination of lead

Arrangement of lead standard calibration solution

1.5982 g of lead nitrate arrangement is disintegrated in ten 
ml of concentrated nitric acid and formed 100 milliliters with 
refined water in a volumetric cup. This was 1000 ppm of lead 
arrangement. 0.2 ppm, 0.4 ppm, 0.6 ppm, and 0.8 ppm lead 
arrangements we prepared by applying 4, 6, and 8 milliliters 
of lead 10 ppm and weakening it to 100 ml. AAS 201/203 is 
streamlined with lead empty cathode light and checked with 
0.8 ppm answers for producing at least 0.6 nm absorbance [25].

Calculate lead content

The lead content we calculated using equation (5)

Pb% = (ppm) X 100 X 100 X 100 X 100 X 100 X 10-6 (5)

 5 10 10 1.0

Determination of nickel

Arrangement of nickel standard calibration solution

In 10 ml of concentrated hydrochloric acid, 0.44576 g of Ni 
sulfate was separated and composed into 100 ml with refined 
water in a volumetric cup. This was 1000 ml of nickel. 0.2 ppm, 
0.4 ppm 0.6 ppm, and 0.8 ppm, nickel plans we prepared by 
taking 4 milliliters, 6 milliliters, and 8 milliliters of nickel 10 ppm 
and diluting it to 100 milliliters. AAS 201/203 was smoothed out 
with nickel void cathode light and checked with 0.8 ppm, reply 
for producing 0.6-nanometer absorbance [26].

Calculate nickel content

The lead content we calculated using equation (6)

Nickel % = (ppm) X 100 X 100 X 100 X 100 X 100 X 10-6 (6)

 5 10 10 1.0

Results and discussion

Perturbations about community security are raised world-
wide when medicinal plants contain a high ratio of heavy metals 
above the allowable limit. High concentration of heavy metals 
results in both acute and chronic toxicity in living organisms and 
this toxicity mainly occurs in a dose-dependent manner. The 
main threat of heavy metals toxicity is the carcinogenic effects 
that result from the production of nitrogen and reactive oxygen 
species. For solving the problem and making safety, finding the 
presence and quantity of heavy metals in medicinal plants is 
crucial.

The plant materials were collected from Sargodha University 
and extracts were obtained in the high-tech lab of the univer-
sity.

To do this, plant material we dried in the shade, ground into 
a fine powder with the use of a grinder, and then extracted with 

methanol. Purified it using filter paper, evaporated it using a ro-
tary evaporator, and finally froze, and dried it to eliminate the 
effects of the solvent. Plants’ methanolic and ethanolic extracts 
were prepared and used to test the in vitro biological activities 
against different diseases. The digestion method, nitric acid 
method, repeated nitric acid method, and analysis of essential 
components present in the plants we performed by atomic ab-
sorption spectrophotometer.

Here we presented the analysis of this research which was 
carried out by using Analytica Nova 400P, an Atomic Absorption 
Spectrophotometer.

Phytochemical analysis

In terms of community and individual health, medicinal 
plants are important. Due to the presence of certain chemical 
compounds known as bioactive metabolites including saponins, 
alkaloids, flavonoids, tannins, and steroids that produce a defi-
nite biological effect on the human body, several plant species 
are employed for therapeutic purposes. Due to the presence 
of various heavy metals and micronutrients that have distinct 
biological effects on the human body, two plant species are uti-
lized as medicines. Qualitative detection of phytoconstituents 
from methanolic extract of selected medicinal plant is shown 
in Table 3. Results represent the presence of heavy metals and 
micronutrients. 

Table 1: Concentration of heavy metals in Vaccinium macro-
carpon and Piper cubeba.

Analytica Nova 400P, Atomic Absorption Spectrophotometer

sr.no Results Sample type Vaccinium macrocarpon Piper cubeba

1 Zn.213

Sample 1 45.63 mg/L 50.36 mg/L

Sample 2 46.64 mg/L 46.89 mg/L

Sample 3 48.25 mg/L 47.05 mg/L

2 Fe.248

Sample 1 36.07 mg/L -21.34 mg/L

Sample 2 31.78 mg/L -19.82 mg/L

Sample 3 29.55 mg/L -25.35 mg/L

3 cu.34

Sample 1 7.92 mg/L -0.95 mg/L

Sample 2 8.94 mg/L -2.72 mg/L

Sample 3 9.66 mg/L -3.37 mg/L

4 Cd.228

Sample 1 65.05 mg/L 1.73 mg/L

Sample 2 70.11 mg/L -4.36 mg/L

Sample 3 90.82 mg/L 3.35 mg/L

5 Mn.279

Sample -0.351 mg/L -0.341 mg/L

Sample 2 -0.338 mg/L -0.340 mg/L

Sample 3 -0.329 mg/L -0.340 mg/L

6 Pb.217

Sample 1 21.58 mg/L 1.73 mg/L

Sample 2 20.98 mg/L -0.97 mg/L

Sample 3 17.81 mg/L 5.06 mg/L

7 Ni.232

Sample 1 0.007 mg/L -0.101 mg/L

Sample 2 0.009 mg/L -0.101 mg/L

Sample 3 0.011 mg/L -0.100 mg/L
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Table 3 demonstrates the standard values of heavy metals 
and micronutrients when compared these values of all 3 sam-
ples prepared for investigation and detection of heavy metals 
and micronutrients (Zn, Fe, Cu, Cd, Mn, Pb and Ni) from both 
plants Vaccinium macrocarpon and Piper cubeba. 

The heavy metals and micronutrients analysis

Zinc:

Graph 1: Concentration mg/L of Zn in Vaccinium macrocarpon.

Demonstrated the value of Zn present in Vaccinium macro-
carpon. In all samples, the values of zinc were within the safe 
limit. 

Graph 2: Concentration mg/L of Zn in Piper cubeba.

Demonstrated the value of Zn present in Piper cubeba. In all 
samples, the values of zinc were within the safe limit. 

Iron

Graph 3: Concentration mg/L of Fe in Vaccinium macrocarpon.

Demonstrated the value of Fe present in Vaccinium macro-
carpon. In all samples, the values of iron were within the safe 
limit.

Graph 4: Concentration mg/L of Fe in Piper cubeba. 

Demonstrated the value of Fe present in Piper cubeba. In all 
samples, the values of iron were within the safe limit.

Copper 

Graph 5: Concentration mg/L of Cu in Vaccinium macrocarpon.

Demonstrated the value of Cu present in Vaccinium macro-
carpon. In all samples, the values of Cu were within the safe 
limit.

Graph 6: Concentration mg/L of Cu in Piper cubeba.

Demonstrated the value of Cu present in Piper cubeba. In all 
samples, the values of Cu were within the safe limit.

Cadmium

Graph 7: Concentration mg/L of Cd in Vaccinium macrocarpon.
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Demonstrated the value of Cd present in Vaccinium macro-
carpon. In all samples, the values of Cd outranged the safe limit.

Graph 8: Concentration mg/L of Cd in Piper cubeba.

It demonstrated the value of Cd present in Piper cubeba. In 
all samples, the values of Cd were over the safe limit.

Manganese

Graph 9: Concentration mg/L of Mn in Vaccinium macrocarpon. 

Graph 9 demonstrated the value of Mn present in Vaccinium 
macrocarpon. In all samples, the values of Mn were within the 
safe limit.

Graph 10: Concentration mg/l of Mn in Piper cubeba.

Graph 10 presented the value of Mn present in Piper cubeba. 
In all samples, the values of Mn were within the safe limit.

Lead

Graph 11: Concentration mg/L of Pb in Vaccinium macrocarpon.

Graph 11 demonstrated the value of Pb present in Vaccinium 
macrocarpon. In all samples, the values of Pb were within the 
safe limit.

Graph 12: Concentration mg/L of Pb in Piper cubeba.

Graph 12 showed the value of Pb present in Piper cubeba. In 
all samples, the values of Pb were within the safe limit.

Nickel 

Graph 13: Concentration mg/L of Ni in Vaccinium macrocarpon.

Graph 13 illustrated the value of Ni present in Vaccinium 
macrocarpon. In all samples, the values of Ni were within the 
safe limit.

Graph 14: Concentration mg/l of Ni in Piper cubeba.

Graph 15 demonstrated the value of Ni present in Piper cu-
beba. In all samples, the values of Ni were within a safe limit.

The three pillars of human well-being, security, and qual-
ity are internationally recognized administrative require-
ments and values. However, there are enormous differences 
between countries in terms of the requirements for ensuring 
security and the type of plant-based products [27]. A few stan-
dards have been successfully established globally for medicinal 
plants and allied natural products that are on display, such as 
the US Pharmacopeia (USP), Italian Pharmacopeia (FUI), and 
European Pharmacopeia (Ph. Eur.). Additionally, there are le-
gal frameworks at the public and local levels aimed to regulate 
the nature of plant-based products [28]. Before 1988, only 14 



www.jclinmedimages.org       Page 8

WHO Member States had regulations about natural medicine 
products; nevertheless, by 2003, 53 Member States (or 37%) 
had such regulations [29]. 49% of those without laws or regula-
tions said that such rules were being developed at the moment. 
Some countries, such as Canada, China, Malaysia, Singapore, 
and Thailand, have developed their public regulations to ensure 
acceptable levels of heavy metals in medicinal plants and plant-
based products [30].

According to the information from the World Health Orga-
nization, the level of individuals utilizing therapeutic plants is 
from 70% to 80% [31]. Natural crude materials including leaves, 
oil, spices, rhizomes, and roots can be wellsprings of unfortu-
nate harmful parts, including hefty metals. The most extreme 
qualities for weighty metals in therapeutic plants oral admission 
controlled by the WHO are as per the following: under 10 mg 
Pb/kg and 0.3 mg Cd/kg. Micronutrients and heavy metal con-
centration in medicinal plants used in traditional medicine were 
discussed widely by per World Health Organization in 2002 [32]. 

Many experimental studies have been conducted to deter-
mine the presence and micronutrient concentration detection 
and heavy metals. Both developing and developed countries 
have shown a high concentration of toxic metals in the plant-
based products available to people [33].

In a study level of heavy metals in Asian traditional herbal 
products purchased in the United States was detected and it 
was revealed by China and Vietnam that most of these products 
contain a significant level of heavy metals which is almost 74% 
greater than the guideline recommended for public health [34]. 
In Brazil, the standard quality control of these items is regular-
ly implemented, and their quality, adequacy, and security are 
hazy. The outcomes show the requirement for orderly control 
of harmful hefty metals in plants utilized as drugs.

In the experimental study conducted by [35], It was demon-
strated that arsenic, cadmium, lead, mercury, and nickel were 
found in different brands of skin care products including creams, 
lipsticks, and lip-sparkles. The result of the study revealed that 
the harmful metals were present in low amounts. The cease-
less utilization of corrective items tainted with such substantial 
metals may anyway cause moderate arrival of these metals into 
the human body and cause hurtful impacts to the purchasers 
over the long run. Broad utilization of such items ought to stay 
away from. The side effects related to mercury harming people 
who utilized a Mexican marvel cream containing mercurous 
chloride have been accounted for in people living in Texas close 
to the Mexico line. A few instances of poisonings attributable 
to the utilization of skin creams containing mercury have been 
accounted for previously, Hg-containing skin-easing up creams 
are still ordinarily utilized in many non-industrial nations.

Conclusion and recommendations

Cranberries are nutritious, visually appealing fruits with 
aromas and nutritional content that serve a purpose. One of 
only three American fruits, they are. Over the past ten years, 
the public's interest in North American cranberries (Vaccinium 
macrocarpon) has increased due to reports of the fruit's poten-
tial health benefits related to the various phytochemicals The 
cranberry's ability to prevent numerous illnesses and infections, 
including UTI diseases and childhood problems, is due to the 
presence of these plant compounds.

Global public safety is at risk due to therapeutic plants con-
taining excessive levels of heavy metals above the allowable lim-

it. It is crucial to find the concentration of heavy metals in me-
dicinal plants used to treat various ailments to solve this issue 
and make safety mandatory. In this review two medicinal plants 
Vaccinium macrocarpon and Piper cubeba were analyzed for the 
detection of heavy metals and macronutrients. We understand 
more clearly due to the findings of the study of heavy metals, 
including cadmium, lead, and mercury, and their effects on hu-
man health. It appears from this study that some micronutrients 
are present in plants and that their levels impact the body. Plant 
development is impeded by the presence of heavy metals and 
their effects. There must be further such studies for the evalu-
ation of medicinal plants for the detection of heavy metals.

References

1. Ahmad B, Hafeez N, Rauf A, Bashir S, Linfang H, et al. Phyllanthus 
emblica: A comprehensive review of its therapeutic benefitsS. 
Afr J Bot. 2021; 138: 278-310.

2. Zavodnik I, Buko V, Lukivskaya O, Lapshina E, Ilyich T, et al. Cran-
berry (Vaccinium macrocarpon) peel polyphenol-rich extract at-
tenuates rat liver mitochondria impairments in alcoholic steato-
hepatitis in vivo and after oxidative treatment in vitro. J of Fun 
Foods. 2019; 57: 83-94.

3. Noreen S, Shaheen G, Akram M, Rashid A, Shah SMA. Antiurease 
and anti-oxidant activity of Vaccinium macrocarpon fruit. Pak J 
PharmSci. 2016; 29: 1383-1385.

4. Ankola AV, Kumar V, Thakur S, Singhal R, Smitha T, et al. Anti-
cancer and antiproliferative efficacy of a standardized extract of 
Vaccinium macrocarpon on the highly differentiating oral cancer 
KB cell line athwart the cytotoxicity evaluation of the same on 
the normal fibroblast L929 cell line. JOMFP. 2020; 24: 258.

5. Berardini N, Fezer R, Conrad J, Beifuss U, Carle R, et al. Screening 
of mango (Mangifera indica L.) cultivars for their contents of fla-
vonol O-and xanthone C-glycosides, anthocyanins, and pectin. J 
Agric Food Chem. 2005; 53: 1563-1570.

6. Amarasiri SS, Attanayake AP, Jayatilaka KAPW, Mudduwa LKB. 
South Asian medicinal plants and chronic kidney disease. J Tradit 
Complement Med. 2020; 5: 389.

7. Habila MA, ALOthman ZA, El-Toni AM, Labis JP, Soylak M. Syn-
thesis and application of Fe3O4@ SiO2@ TiO2 for photocatalytic 
decomposition of organic matrix simultaneously with magnetic 
solid phase extraction of heavy metals prior to ICP-MS analysis. 
Talanta. 2016; 154: 539-547.

8. Marguí E, Hidalgo M, Queralt I. XRF spectrometry for trace el-
ement analysis of vegetation samples. Spectroscopy. 2007; 19: 
13-18.

9. Xu G, Li X, Cheng C, Yang J, Liu Z, et al. Fully integrated battery-
free and flexible electrochemical tag for on-demand wireless 
in situ monitoring of heavy metals. Sensors and Actuators B: 
Chemical. 2020; 310: 127809.

10. Radulescu C, Stihi C, Popescu IV, Ionita I, Dulama ID, et al. As-
sessment of heavy metals level in some perennial medicinal 
plants by flame atomic absorption spectrometry. Romanian Re-
ports in Physics. 2013; 65: 246-260.

11. Ullah N, Ur Rehman M, Ahmad B, Ali I, Younas M, et al. Assess-
ment of heavy metals accumulation in agricultural soil, vegeta-
bles and associated health risks. Plos one. 2022; 17: e0267719.

12. Parengam M, Judprasong K, Srianujata S, Jittinandana S, Laoha-
rojanaphand S, et al. Study of nutrients and toxic minerals in 
rice and legumes by instrumental neutron activation analysis 
and graphite furnace atomic absorption spectrophotometry. J 
Food Compost Anal. 2010; 23: 340-345.



www.jclinmedimages.org       Page 9

13. Gamela RR, Costa VC, Pereira-Filho ER. Multivariate optimiza-
tion of ultrasound-assisted extraction procedure for the deter-
mination of Ca, Fe, K, Mg, Mn, P, and Zn in pepper samples by 
ICP OES. Food Analytical Methods. 2020; 13: 69-77. 

14. Maurya N, Vishwakarma R, Bhanap K, Shah S, Patil S. Prepara-
tion and quality evaluation of hingwashtak churna: A polyherbal 
formulation. J pharmacogn phytochem. 2020; 9: 1923-1927.

15. Mishra SB. Essentials of Herbal Drug Technology: A Guide of 
Standardization Quality Control. Educreation Publishing. 2019.

16. Turek A, Wieczorek K, Wolf WM. Digestion procedure and deter-
mination of heavy metals in sewage sludge-An analytical prob-
lem. Sustainability. 2019; 11: 1753.

17. Ma W, Xu W, Xu H, Chen Y, He Z, et al. Nitric oxide modulates 
cadmium influx during cadmium-induced programmed cell 
death in tobacco BY-2 cells. Planta. 2010; 232: 325-335.

18. Srijaranai S, Autsawaputtanakul W, Santaladchaiyakit Y, Kha-
meng T, Siriraks A, et al. Use of 1-(2-pyridylazo)-2-naphthol as 
the post column reagent for ion exchange chromatography of 
heavy metals in environmental samples. Microchem J. 2011; 99: 
152-158.

19. Guild G, Parkes E, Nutti M, Palacios-Rojas N, Stangoulis J. High-
throughput measurement methodologies for developing nutri-
ent-dense crops. African J Food Agric Nutr Dev. 2017; 17: 11941-
11954.

20. Ma J, Wu S, Shekhar NV, Biswas S, Sahu AK. Determination of 
physicochemical parameters and levels of heavy metals in food 
waste water with environmental effects. Bioinorg Chem Appl. 
2020.

21. Hemachandra CK, Pathiratne A. Combination of physico-chemi-
cal analysis, Allium cepa test system and Oreochromis niloticus 
erythrocyte based comet assay/nuclear abnormalities tests for 
cyto-genotoxicity assessments of treated effluents discharged 
from textile industries. Ecotoxicol EnvironSaf. 2016; 131: 54-64.

22. Antunes GA, dos Santos HS, da Silva YP, Silva MM, Piatnicki CM, 
et al. Determination of iron, copper, zinc, aluminum, and chro-
mium in biodiesel by flame atomic absorption spectrometry us-
ing a microemulsion preparation method. Energy & Fuels. 2017; 
31: 2944-2950.

23. Deshmukh S, Kandasamy G, Upadhyay RK, Bhattacharya G, Ba-
nerjee D, et al. Terephthalic acid capped iron oxide nanoparti-
cles for sensitive electrochemical detection of heavy metal ions 
in water J Electroanal Chem. 2017; 788: 91-98.

24. Sani A, Gaya MB, Abubakar FA. Determination of some heavy 
metals in selected cosmetic products sold in kano metropolis, 
Nigeria. Toxicology reports. 2016; 3: 866-869.

25. Hwang JH, Wang X, Zhao D, Rex MM, Cho HJ, et al. A novel nano-
porous bismuth electrode sensor for in situ heavy metal detec-
tion. Electrochimica Acta. 2019; 298: 440-448.

26. Sulejmanović J, Memić M, Šehović E, Omanović R, Begić S, et al. 
Synthesis of green nano sorbents for simultaneous preconcen-
tration and recovery of heavy metals from water. Chemosphere. 
2022; 296: 133971.

27. Diederichs N, Feiter U, Wynberg R. Production of traditional 
medicines: technologies, standards and regulatory issues. Com-
mercialising Medicinal Plants: A southern African Guide. Sun 
Press, Stellenbosch. 2006.

28. Urumarudappa SKJ, Tungphatthong C, Jaipaew J, Pornputtapong 
N, Pakdeesattayapong D, et al. Development of a DNA barcode 
library of plants in the Thai Herbal Pharmacopoeia and Mono-
graphs for authentication of herbal products. Scientific Reports. 
2022; 12: 1-11.

29. Hasneezah H, Najwa L, Noor Haslinda I, Hafeez I, Fatimah MA, et 
al. Analysing the health policy making process: National policy 
of Traditional and Complementary Medicine in Malaysia. Int J 
Public Health. 2016; 3: 17-31.

30. Tripathy V, Basak BB, Varghese TS, Saha A. Residues and con-
taminants in medicinal herbs-A review. Phytochem Lett. 2015; 
14: 67-78.

31. Bekalo TH, Woodmatas SD, Woldemariam ZA. An ethnobotani-
cal study of medicinal plants used by local people in the low-
lands of Konta Special Woreda, southern nations, nationalities 
and peoples regional state, Ethiopia. J EthnobiolEthnomedicine. 
2009; 5: 1-15.

32. Kohzadi S, Shahmoradi B, Ghaderi E, Loqmani H, Maleki A. Con-
centration, source, and potential human health risk of heavy 
metals in the consumed medicinal plants. Biol Trace Elem Res. 
2019; 87: 41-50.

33. Lajayer BA, Ghorbanpour M, Nikabadi S. Heavy metals in con-
taminated environment: destiny of secondary metabolite bio-
synthesis, oxidative status and phytoextraction in medicinal 
plants. Ecotoxicology and Environmental Safety. 2017; 145: 377-
390.

34. Zhou X, Li CG, Chang D, Bensoussan A. Current status and ma-
jor challenges to the safety and efficacy presented by Chinese 
herbal medicine. Medicines. 2019; 6: 14.

35. Adepoju-Bello A, Oguntibeju OO, Adebisi RA, Okpala N, Coker 
HAB. Evaluation of the concentration of toxic metals in cosmetic 
products in Nigeria. Afr J Biotechnol. 2012; 11: 16360-16364.


