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Phytochemical, Heavy Metals and Antimicrobial Study of the Leaves of
Amaranthus viridis
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Amaranthus viridis belongs to Amaranthaceae family. Amaranthus, communally
known as Green amaranth. Amaranthus viridis L decoctions are traditionally used in
the treatment of various ailments including lessen labor pains and as an antipyretic,
antiulcer, analgestic, laxative, as an antileprotic, as anti-inflammatory agents of
urinary tract, against high blood sugar as well as against high cholesterol. In the
present study phytochemicals present in the leaves of Amaranthus viridis were
extracted with ethanol and the extract was used to investigate the phytochemical
constituents. Based on results supported by different studies, Several secondary
metabolites were found such as Alkaloids, Tannins, Phenols, Flavonoids, Proteins &
amino acids, Glycosides, Saponins and Steroid. Our study also included the
antibacterial activity of Amaranthus viridis against the bacterial pathogens using
Ethanolic extract. The selected pathogens were E.coli, Staphylococcus aureus and
Klebsiella, the ethanolic extract of Amaranthus viridis showed antibacterial activity
against the E.coli, Staphylococcus aureus and Klebsiella. Finally, A study was
conducted to analyse the presence of heavy metals in the Amaranthus viridis . AAS
was used to examine the presence of heavy metals by acid digestion method. Overall
the results of analysis showed that heavy metals were present in varied concentrations
in Amaranthus viridis. The results obtained revealed that the leaves of Amaranthus
viridis have some therapeutic values and could be exploited in the preparation of
herbal drugs for the treatment of various ailments

Keywords: Amaranthus viridis, Leaf Extract, phytochemical, Antibacterial, Heavy
Metal, Atomic Absorption Spectroscopic.

Introduction

Plants are the major sources of drugs or molecule which demonstrate mild to
significant pharmacological activity against tremendous organisms and diseases. Plant
extracts represents a complex mixture containing both organic and inorganic chemical
species, being trace metals one group the inorganic components present in this type of
matrix. Information on trace element concentrations in Plant extracts is getting
increasingly important for the clinical characterization of diseases and also to allow
interferences actions during Plant extractions processing (U.S.L 2004). Amaranthus
viridis belongs to Amaranthaceae family. communally known as Green amaranth or
locally in libya as “shamosh”, is a multinational genus of herbs. Amaranthus viridis
widely distributed all over the world, growing under a wide range of climatic
conditions and among the vegetables employed in traditional medicine (Brenan ,
1981)(Paulpati, 2014). Amaranthus viridis L was commonly used to lessen labor
pains and as an antipyretic.( Kirithikar , 1987). The fruits, leaves, and flowers of
Amaranthus viridis serve as vermifuge in veneral diseases, antiulcer, analgestic,
laxative, as an antileprotic, as anti-inflammatory agents of urinary tract, against high
blood sugar as well as against high cholesterol (Burkill, 1995) (Ross, 2001). Other
traditional uses are as ananti-inflammatory of the urinary tract, vermifuge, diuretic,
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antirheumatic, antiulcer, analgesic, antiemetic, laxative, improves appetite,
antileprotic, respiratory problems, eye treatment and for asthma (Ashok Kumar,
2011).

Metal ions are essential for growth, more or less in all types of living cells but at some
sort of extent or in very small amount. After and above required degree of necessity,
metal ions are termed as heavy metal, responsible to cause toxicity in cells of living
plant and animals. Those heavy metals include Copper (Cu), Lead (Pb), Zinc (Zn),
Cadmium (Cd), Chromium (Cr) etc. These metal ions are also responsible to raise
environmental pollution. These metal ions are generated in very high concentration
through industrial effluent, petroleum products, pesticides, refineries and various
types of chemical fertilizers. Metal ions are absorbed by the plants through soil and
enter into the human body after consumption as food article. High amount of
consumption and accumulation in living organism is termed as Bioaccumulation.

In light of this, the goal of this study was to identify the phytochemical components of
Amaranthus viridis leaves, measure the concentration of heavy metals contained in
the leaves, and then assess the plant leaves' antimicrobial effectiveness against a
variety of human infections

EXPERIMENTAL

Plant Material

Fresh leaves of Amaranthus viridis was collected from AL KHUMS, LIBYA during
the month of Marsh in the year 2022. The identification of the plants was carried out
at Biology Department, Faculty of Science, EI-Mergheb University. Alkhums, Libya.
Sampling of plant material

Amaranthus viridis leaves were separated, washed under distilled water and dried at
room temperature. The sample was dried in an oven at 40°-50° C till a constant weight
was obtained. The dried sample was then ground and powdered by an electrical
blender. Finally, the Sample was labelled and stored in cleaned bottles for further
analysis.

Preparation of Plant Extract

10 g of ground sample was used to make ethanolic extract (80:20, ethanol: water, v/v).
was carried out using Soxhlet apparatus. The extraction was carried out for 4 hrs at
60°C . A finely the extract was concentrated at 45°C using Rotary vacuum
evaporator and used to determine qualitatively the presence of the phytochemical
components.

Phytochemical screening

Qualitative Analysis

Phytochemical evaluates for various phytoconstituents of the extract were undertaken
using standard qualitative methods. Tannins, phlobatannins, alkaloids, saponins,
flavonoids, steroids, terpernoids, glycosides, phenolic componunds and proteins were
screened on the leaf extract.

Test for Alkaloids (Mayer’s reagent)

Iml of Mayer’s reagent was added to 1ml of each of the extract in a test tube and a
creamy precipitate indicated the presence of alkaloid.

Test for Tannin

2 ml of extract was mixed with an equal volume of bromine water. The formation of
greenish to red precipitates was taken as positive result for the presence of tannins.
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Test for Phenols: Phloroglucinol test was used. One percent of FeCl; was added to 2
mL of the extract and the presence of blue, violet, purple, green or red-brown colour
was taken as positive result for phenolic compounds.

Test for Flavonoids (Sodium hydroxide Test) Two drops of 10% NaOH solution
were added separately to 1 ml of extract in test tube, and the presence of a yellow
colour revealed the presence of flavonoids.

Test for Saponins (Frothing Test)

8 ml of distilled water was used to dilute 2 ml of the extract, and the content was
vigorously shaken for 2 min. Persistent frothing indicated the presence of saponins.
Test for proteins and amino acids

5 ml were added 0.25% wi/v ninhydrin reagent and boiled for few minutes. Formation
of blue color indicates the presence of amino acid.

Test for Steroid (Salkowski test)
Salkowski test was used for the screening of steriods. 1 ml of the extract was

dissolved in 2.0 ml of chloroform in a test tube. Through one side of the test tube, 1
ml of concentrated H,SO, was carefully added. A reddish brown colour at the
interphase was taken as positive test for steroid nucleus.

Test for Glycosides

2 ml of each extract were added: 5 ml of distilled water, 5 ml of concentrated H,SO,
and boiled in a water bath for 15 min. The test tube wAS then allowed to cool and
each was neutralized with 20% NaOH, after which 1 ml of Fehling’s solution was
added and boiled for another 15 min. A brick-red precipitate indicated the presence of
glycosides.

Test for phlobatannins

5 ml of the extract was added to 2.0 ml of 1% Hydrochloric acid (HCI), and red
precipitate was then as evidence for the presence of phlobotannins.

Test for Terpenoids

To 2ml of of the extract, 2ml of acetic anhydride and 2ml of concentrated H,SO,4 were
added, and the formation of blue-green rings showed a positive test for terpenoid.
Antimicrobial Screening test

The antimicrobial activity of ethanol extract of the leaves of Amaranthus viridis was
tested against human pathogens using the disk diffusion. Three organisms were used,
pathogenic bacteria, namely Staphylococcus aureus, E.coli and Klebsiella.

The sensitivity test of the ethanol extract was determined using disc diffusion method.
Disc impregnated with the plant extract were placed on the swabbed plate. The plates
were incubated over night at 37 c° for 24 hours. After incubation, the clear zone
around the disc were measured and expressed in mm as a measure of their
antibacterial activity(Balakrishnan, 2003).

Quantitative Analysis

Determination of Heavy Metals

Digestion of plant samples

The extraction of heavy metal was done through acid digestion method. The dried
plant sample of 5 g was added to conical flask (100 ml). A mixture of acid (HNO3 and
HCIO, ) with a ratio of 4:1 was added, respectively. The flask was then heated

gradually up to 160°C followed by gradual cooling. The samples was then filtered and
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added with double distilled water to make the final solution of 50 ml and kept at
room temperature for further analysis(Khan, 2011). The sample was estimated for

four metal ions Cd, Pb, Cu and Cr by usi
(AAS).

RESULTS AND DISCUSSION
Preliminary Phytochemical screening:

ng Atomic Absorption Spectrophotometer

Phytochemical screening of ethanolic extract of Amaranthus viridis L was carried out.
In general, test for the presence or absence of phytochemical compounds using

standard methods involves the addition of an appropriate chemical agent to

extract. The extract yield from the leaves

the
ranged 85. 371% The ethanolic extract of

Amaranthus viridis revealed the presence of all the phytochemicals tested for except
for Terpenoids and phlobatannins, the concentrations of tannins and saponins were
high, Saponins are known to possess bitter taste, and are foamy in nature (Adeoti,
2012). Saponins have reported to possess antibacterial properties(Wadood, 2013).

while the concentrations of flavonoids,

alkaloids, steroids, phenolic compounds,

Proteins and glycosides were low. Phlobatannins and terpenoids, were not found in A.
viridis leaf extract. Flavonoids have anti-microbial potential and can be used in the
treatment of dropsy, hay fever, and ulcers (Finar, 2006). In addition, Alkaloids
possess reductive effect towards fever and headache (Adeoti, 2012). They also

possess analgesic and antibacterial prope

rties. Thus the presence of these phyto-

compounds in the leaves of A. viridis confers on it its medicinal value. The results of
phytochemical screening of leaves of Amaranthus viridis were depicted in Table 1.

Table 1 Results of phytochemical screening results of crude extract of leaves of

Amaranth

us viridis

Name s’ plant

Name of part

Percentage Yield (%)

Amaranthus viridis

leaves

Ethanolic extract | 85. 371%

Crude Extracts of Leaves of
Amaranthus viridis

Chemical Component

The Tests Names and Resulted in Colours

Ethanolic extract

Alkaloids + Mayer’s reagent: creamy Precipitate
Tannins ++ bromine water: greenish to red precipitates
Phenols + Phloroglucinol test: blue, violet, purple, green or red-

brown colour

Flavonoids + Alkaline Reagent:

(Sodium Hydroxide test): yellow colour

Saponins ++ Frothing Test: Persistent foam

Proteins & amino acids

Ninhydrin: Violet , blue color

Steroid

+

Salkowski test: A reddish brown colour

Glycosides

conc. H,SO4, 20% NaOH Fehling’s solution,: A
brick-red precipitate
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phlobatannins 1% Hydrochloric acid (HCI): red precipitate

Terpenoids acetic anhydride, concentrated H,SO, : blue-green

rings

+=Present in low concentration;++= present in high concentration; and - = absent.
Antibacterial Activities

The plant Amaranthus viridis L. is known for various medicinal uses. The medicinal
properties of this plant due to the phytochemicals present in them, which have
antimicrobial activity. The result on Antibacterial activity of Amaranthus viridis using
ethanol extract showed that the maximum inhibitory zone was observed against the
pathogen Klebsilla (15mm), and minimum activity was found against the
Staphylococcus aureus (7mm). (Balakrishanan, 2003) reported that Amaranthaceae
family comprises many species with biological activities, which are used in nutrition
and alternative medicine. The results are presented in Table 2 of antibacterial activity
of Amaranthus viridis L.

Table 2 Inhibition Zone in Amaranthus viridis using Ethanol Extract using Disc
Diffusion Method

Bacterial pathogens

Part of plant Ethanol Zone of Inhibition (mm
Extract Staphylococcus aureus E.coli Klebsiella
leaves 100% 7mm 12 mm 15 mm

Analysis of metals by atomic absorption spectrophotometer

Some of the metal ions are essential for living cells for proper functioning and rest of
them are responsible to cause toxicity. But the quantity in terms of concentration is a
major factor, which derives their specific role inside living cell of each metal ion.
Determination of quantity of metal ion in food material can reveal their effect on
human health. The Atomic Absorption Spectrometer was used to test for the presence
of four heavy metals (cadmium, copper, lead and chromium) in Amaranthus viridis.
The Results obtained in the present study showed that the A. viridis analysed contain
concentration of heavy metals ( Cu, Cr, Pb, and Cd). 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. However, the low
concentration of Pb in the leaf extract of Amaranthus viridis implies that the plant is
relatively safe, either to be used as fodder for livestock or for the preparation of herbal
drugs for the treatment of said ailments.

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 The result of the
heavy metals determination of the leaf of A. viridis is shown in Table 3.
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Table: 3 Heavy metal analysis of leaf of Amaranthus viridis

Plant s’name | Common Name Elements analyzed
in libya Family Pb Cd Cr Cu
Amaranthus shammosh Amarantahcae 0.002 0.0047 0.034 1.6240
viridis
Conclusion

The plant kingdom has proved to be the most useful in the treatment of diseases, and
plants provide an important source for pharmaceuticals. The phytochemical and
antibacterial activities of ethanolic extract achieved from Amaranthus viridis To
justify the use of this plant in treatment of diseases. Furthermore The presence of
high amount of phytochemical compounds put forward that the Amaranthus viridis
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. As well as, A. viridis 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.
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