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INTRODUCTION

Nature has provided us with herbals and medicines under 
different climatic conditions; Medicinal plants and herb-
als commonly used for human therapy Medicinal plants 
play a crucial role in traditional medicine and are widely 
consumed as home remedies. As per the WHO study, most 
of the world population relies on traditional medicine for 
their primary home treatment. Pain and inflammation are 
the two important factors on which present researchers con-
centrating more. The new drugs to be prepared with fewer 
effects to avoid side effects caused by non-steroidal anti-
inflammatory drugs (NSAIDs) and opioids.1 The main focus 
of research on medicinal plants is due to their abundance and 
ease of access. 

C. prostrata is straggling to the more or less erect annual herb 
of up to 1 m long and is widely distributed in tropical Africa, 
Asia, Australia and tropical America. The young foliage is of-
ten coloured red with burred and adhesive fruits. The plant is 
a weed of cultivated land, waste places as well as forest mar-
gins. In Ivory Coast, the sap is applied to sores and chancres 
and used as ear drops for otitis and headache while leafy twigs, 
inflorescences and seeds pulped into a paste with or without 
clay are used on sores, burns and fractures. In Nigeria and 
Cameroon, it is used in the treatment of articular rheumatism 
and dysentery while in Gabon, it is used in treating eye trou-
bles, wounds and urethral discharges.2 In Traditional therapy, 
plant extracts are commonly used to control disorders. Due 
to its non-toxic nature and fewer side effects and high avail-
ability, people are using herbal medicine.  Medicinal plants 

Original ResearchInternational Journal of Current Research and Review
DOI: http://dx.doi.org/10.31782/IJCRR.2021.13521

IJCRR
Section: Healthcare

ISI Impact Factor 
(2019-20): 1.628

IC Value (2019): 90.81
SJIF (2020) = 7.893

Copyright@IJCRR

ABSTRACT
Introduction: Traditional medicine is an inseparable part of Indian culture. India has had a rich ethnobotanical heritage. Though 
much work has been performed to isolate organic compound, a little attention has been given to its inorganic elements. Some 
inorganic elements play an important role in various physiological processes involved in human health. Elements in excess or 
deficiency cause several diseases. 
Objective: To investigate the profile of certain trace elements in C. prostrate. The qualitative and quantitative analysis of trace 
elements in this plant reveals its herbal properties. 
Methods: Plant samples were roots, leaves and seeds collected from Srikakulam, Andhra Pradesh and taken for the analysis 
with the ratio of 1:1:1. IPC-MS has been used to evaluate the composition of liquid and allow high-sensitivity investigation of 
several metal elements which can be found as the trace. 
Results: This investigation of plant extracts has been done by using ICP-MS as it is powerful, accurate, fast and sensitive 
analytical technique. The study gives the presence of various concentrations of important trace elements which are having an 
essential role in the metabolism of the human body. The analysis results twenty trace elements including Li, Be, Al, V, Cr, Mn, 
Fe, Co, Ni, Cu, Zn, Ga, As, Se, Rb, Sr, Ag, Cs, Ba and Tl. 
Conclusion: The present investigation deals with trace elements concerning C. prostrate medicinal plant reveals that the ele-
ments have significant roles in fighting human ailments and diseases.
Key Words: Inductively coupled plasma mass spectrometry (ICP-MS), Trace elements, Medicinal plants, C. prostrate, Essential 
metal ions
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have a high potential of the healing capacity of diseases due to 
the presence of trace elements which are having a significant 
role in curing diseases.3 However, it is also known that higher 
concentration of trace elements in medicinal plants are respon-
sible for their toxicity. 

The essential and trace elements were available in medicinal 
plants absorbed into the human body by the consumption of 
herbal medicine. Due to the slight range between deficiency 
and toxicity of different elements for the human body, it is 
difficulty to the adequate dosage and health guidelines for 
usage of herbal medicine. Geochemical features of the soil 
govern the accumulation of macro and trace elements in the 
medicinal plants. Furthermore, Elements accumulated into 
plants from their aquatic and aerial environment and allow 
some plants used as bio monitors.4-8 In the present study, el-
emental analysis of, C. prostrate medicinal plants was car-
ried out using inductively coupled plasma mass spectrom-
etry (ICP-MS) technique.

MATERIALS AND METHODS

Experimental Details
Sampling
C. Prostrate was collected from premises of Srikakulam, 
Andhra Pradesh. The roots, leaves and stem parts collected 
from the plant, rinsed well with water to remove foreign ma-
terials deposited on them, then they are treated with ethanol 
for removal of surface contamination and finally washed 
with deionized water several times. All the parts allowed to 
dry under shade in the lab for one day and dried using the 
oven at 40 oC to make them crispy and finally pulverized 
separately using a blender. The powdered parts of plant ma-
terials allowed to room temperature for drying purpose and 
kept away from direct sunlight in closed plastic containers 
for further analysis. All the chemicals and solvents used in 
the present investigation were analytical grade. The sample 
containing roots, leaves and seeds were taken for the analy-
sis with the ratio of 1:1:1. The details of the plant parts are 
shown in Table 1.

ICP-MS 
ICP-MS is a rapid, powerful, accurate and sensitive tech-
nique used for trace elemental analysis of liquid samples and 
it can analyse more than 100 samples daily. It has been used 
to evaluate the composition of liquid and allow high-sensi-
tivity investigation of several metal elements which can be 
found as the trace. The number of various elements present 
in the samples determined using a 7700 series ICP-MS (Agi-
lent Technologies, USA). The ICP-MS was calibrated using 
MERCK XVII multi-element ICP-MS calibration standards 
(Merck KGaA, Germany), which was diluted with 3% ni-
tric acid (HNO3). The setup of the ICP-MS is summarized 
in Table 2.

Digestion Procedure of Samples
1 gm of each sample (1:1:1 weight ratio of various parts of 
the plant) was digested in a nitric acid/Perchloric acid (6:1) 
using wet digestion method by heating slowly on a hot plate 
until white residue was obtained. The residue dissolved in 
0.1 N Nitric acid and volume was made upto10 ml. The di-
gested sample was analyzed ICP-MS Instrument.

RESULTS AND DISCUSSION

Twenty-elements (Li, Be, Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, 
Ga, As, Se, Rb, Sr, Ag, Cs, Ba and Tl) were identified in 
these medicinal plants. The concentration of each element 
in ppm was presented in Table 3. The concentration of Iron 
(Fe) reported higher followed by Aluminium (Al). The an-
ti-inflammatory characteristic of this plant may be due to 
the presence of Zn with noticeable concentration. The list 
of macro and microelements determined by using ICP-MS 
technique and their concentration were given in Table 3. 

The metal concentrations (ppm) in the C. prostrate are given 
in Table 3. The concentration of trace elements ranging from 
0.0458 ppm of Beryllium (Be) to 1925.6873 ppm of iron 
(Fe). In the present study Iron (Fe) has reported the highest 
concentration in the medicinal plant followed by Aluminium 
(Al), Manganese (Al), Strontium (Sr), and Barium (Ba). The 
trace elements with less concentration in the medicinal plant 
are Beryllium (Be), Caesium (Cs), Thallium (Tl), Arsenic 
(As).  Many therapeutic activities of this plant may be attrib-
uted and correlated to the presence of these potential trace 
elements. Deficiencies of these elements may cause differ-
ent diseases. Zn has been reported to have beneficial effects 
on atherosclerotic patients as compared to normal (controls). 
The presence of Zinc (Zn) in the plant shows anti-inflamma-
tory characteristic and may be correlated with its anticancer 
property. Copper (Cu) and Zinc (Zn) both elements are re-
quired in the growth and proliferation of normal cells. Zn 
concentration decreases in cancer patients whereas Cu con-
centration increases.9

Some are the heavy metals which cause serious health dis-
orders when consumed by animals. According to the World 
Health Organization, skin cancer is induced because of long-
term exposure to Arsenic. Beryllium causes pneumonia, 
lung disorders, cardiovascular damage and allergy. Lithium 
is a trace mineral most effective in mental health due to its 
neuroprotective potential, its deficiency influences common 
mental illness and social ills.

Cobalt (Co)
Cobalt is the main part of vitamin B-12 and helps to make 
DNA and blood cells. This is an essential element and oc-
curs in inorganic and organic forms. The inorganic form of 
Cobalt is highly essential for the human body. Its excess 
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or deficiency causes unfavourable conditions. The organic 
form of cobalt is present in green parts of plants, fish, cere-
als, and water.10, 11 In the present study, the sample contains 
2.0365 ppm of Cobalt (Table 3 and Figure 1).

Arsenic (As)
Arsenic is highly toxic in its inorganic form, long term ex-
posure to inorganic Arsenic through food can lead to poison-
ing. In the present study, the sample contains 0.8639 ppm of 
Arsenic (Table 3 and Figure 1).

Selenium (Se)
Selenium is an essential micronutrient for humans and ani-
mals when it takes in excessive leads to toxicity. Se is mainly 
available in plants as a source of dietary Se, but essentiality 
of Se for plants is still controversial. However, see at low 
doses protect the plants from a variety of abiotic stresses 
such as cold, drought, desiccation, and mental stress. In the 
present study, the sample contains 0.1854 ppm of Selenium 
(Table 3 and Figure 1).

Rubidium (Rb)
The typical daily dietary intake of Rb is expected to be 1–5 
mg. Rb is highly present in fruits and vegetables. Rb is a 
relatively nontoxic element and has not shown toxicological 
concern from the nutritional point of view.12 In the present 
study, the sample contains 14.7367 ppm of Rubidium (Table 
3 and Figure 1).

Strontium (Sr)
Since Sr is chemically similar to calcium it is taken up from 
the soil by fruits and vegetables. Assuming a reference body 
weight of 70 kg, the typical daily Sr exposure is 0.046 mg/kg 
of body weight. Extremely high Sr uptake can disrupt bone 
development and cause lung cancer. But this effect can only 
occur when Sr uptake is in the thousands of mg/kg range.13 
Sr levels in our samples were not high enough to be able to 
cause these effects. In the present study, the sample contains 
79.3409 ppm of Strontium (Table 3 and Figure 1).

Aluminium (Al)
The intake of Aluminium into the human body through vari-
ous systems like lungs and skin, the accumulation of alumin-
ium in the body causes situations such as neurological disor-
ders, hyper alumina, dialysis encephalopathy and anaemia.14 
It is suggested that the intake of Al is 140 mg/day, which 
has less threat.15 As per EFSA 10 mg of Al per day is possi-
ble accumulation.16 In the present study, the sample contains 
1800.298 ppm of Aluminium (Table 3 and Figure 1).

Iron (Fe)
Iron is one of the most important minor elements which 
plays a crucial role in metabolism and central nervous sys-

tem, the excess intake of Iron leads to tissue damage.17,18 In 
the present study, the sample contains 1925.6873 ppm of 
Iron (Table 3 and Figure 1).

Manganese (Mn)
Manganese is the second most important minor element pre-
sent in plant and animal body which required in various bio-
chemical reactions. In the animal, body Manganese is stored 
in kidney and liver and it is essential for normal functioning 
of reproductive and central nervous system.19 Manganese 
deficiency causes the reproduction failure in male and fe-
male. Mn plays a key role in biochemical disorders.20 Some 
investigations regarding the toxicity of manganese and its 
translocation from soil to plants confirmed that their impor-
tance under low pH and redox potential conditions in the 
soil. Aluminium hydroxide is used in the treatment of ulcers 
and kidney. Salts of aluminium used in the synthesis of cos-
metics, medicine and control the sweat on the skin. It is one 
of the trace metals shows less toxicity when takes orally.21 
In the present study, the sample contains 98.4683 ppm of 
Manganese (Table 3 and Figure 1).

Zinc (Zn)
It has an essential role in the processes of genetic expres-
sion. It is a vital element having a prominent role in metabo-
lism.22 Zinc is essential for normal development and function 
of cell mediating innate immunity, neutrophils, and natural 
killer cells. The concentration of Zinc plays important role in 
Phagocytises, cytokines production, growth and function of 
T and B cells, DNA synthesis, RNA transcription and cell ac-
tivation.23 Zinc is an essential element as it has a relation with 
the most number of enzymes and participates in enzymatic 
reactions.24 Zinc is a cofactor in more than 100 enzymatic 
reactions, an essential component of nuclear DNA binding 
proteins and serves in genes’ codes for metallothioneins.25 In 
the present study, the sample contains 10.3987 ppm of Zinc 
(Table 3 and Figure 1).

Copper (Cu) 
The high concentration of copper in the foetal liver is remark-
able. Not only is there a massive build-up of liver copper in 
the normal child during the last three months of pregnancy, 
but the effect lasts about 4 years, by which time liver copper 
will have normally reverted to adult levels. This build-up of 
liver copper ensures adequate supplies for the infant in the 
first few months. Copper is essential for the growth as well 
as the health of the animals and plants. Copper deficiency 
may cause anaemia, bone changes and neutropenia in ani-
mals.26 It is an essential element for human. The high liver 
copper may simply be a reflection of the high demand of the 
foetus for copper. It must be said, however, that growth rates 
in the newborn appear to be more closely related to zinc than 
to copper. The excess intake of copper causes adverse effects 
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such as hypertension, sporadic fever, uraemia’s, coma etc.27 
Copper is an essential trace element which participates in 
many enzymatic reactions. Its most important role has in the 
redox process. Reactive copper can participate in liver dam-
age directly or indirectly through kupffer cells stimulation.28 

In the present study, the sample contains 3.9858 ppm of Cop-
per (Table 3 and Figure 1).

Nickel (Ni)
Nickel may act as a nucleic acid stabilizer as it is present in 
DNA and RNA. The high concentration of copper in the foe-
tal liver is remarkable. Nickel will enter into the human body 
mainly through water and food, also living organisms wills 
mostly exposed to nickel by air. In the present study, the 
sample contains 4.7803 ppm of Nickel (Table 3 and Fig. 1).

Chromium (Cr)
Chromium is one of the most important trace element re-
quired to humans, it plays a vital role in glucose tolerance.29, 

30 It is an enzyme activator actively participates in metabo-
lism. If chromium takes in high levels, it causes failure of 
kidney, liver and lungs, whereas low quantity intake of this 
may lower the insulin activity. In the present study, the sam-
ple contains 10.8653 ppm of Chromium (Table 3 and Fig. 1).

Vanadium (V)
Vanadium is one of the most powerful elements having an 
important role in metabolism, it lowers plasma cholesterol. 
The high quantity intake of vanadium leads to severe dis-
eases like gastrointestinal disturbances. It is one of the most 
important trace elements found in anti-cancer medicinal 
plants. In the present study, the sample contains 3.7569 ppm 
of Vanadium (Table 3 and Figure 1).

CONCLUSIONS

The present study concludes that the investigation of met-
als in C. prostrate, the results of this study will be helpful 
pharmacologist and others to identify the plants and their 
products useful for research and health. The present inves-
tigation deals with trace elements concerning C. prostrate 
medicinal plant reveals that the elements have significant 
roles in fighting human ailments and diseases. The study 
reveals that the presence of various vital trace elements in 
the medicinal plant is useful for human and animals. Im-
portant elements like aluminium, iron, chromium and zinc 
are present with good values. The toxic metals reported in 
the present analysis are less and as per the World Health 
Organization.
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Table 1: Name of the medicinal plant
S.No Sample with Code Scientific Name Parts used Ratio

1 C. prostrate Cyathula prostrate Root, leaves and stem 1:1:1

Table 2: Setup of the ICP-MS
S. No Component Description

1 RF power 1550 W

2 Plasma gas Argon, 151 min-1

3 Peristaltic pump speed 0/3 rps

4 Auto sampler ASX-520 (Agilent)

5 Measuring mode Helium and NO gas

Table 3: Average elemental concentration in ppm
S. No. Element in Sample Concentration in ppm

1 Li 1.1027

2 Be 0.0458

3 Al 1800.298

4 V 3.7569

5 Cr 10.8653

6 Mn 98.4683

7 Fe 1925.6873

8 Co 2.0365

9 Ni 4.7803

10 Cu 3.9858

11 Zn 10.3987

12 Ga 27.7430

13 As 0.8639
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S. No. Element in Sample Concentration in ppm

14 Se 0.1854

15 Rb 14.7367

16 Sr 79.3409

17 Ag 0.05614

18 Cs 0.4783

19 Ba 77.6195

20 Tl 0.07101

Figure 1: Trace elemental concentration (ppm) in C. prostrate plant.

Table 3: (Continued)


