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ABSTRACT 

Methanol extracts of the dried leaves and seeds of Amaranthus viridis were collected and used for phytochemicals and 
antibacterial analysis. By detecting the MIC and zone inhibition, the antibacterial activity was determined against dif-
ferent bacterial and fungal strains. The extract yields from the leaves and seeds ranged 5.5 - 6.1 and 2.42% - 3.72% w/w, 
respectively. Phytochemical investigation of this plant determines that tanins (6.07% - 5.96%), saponins (53% - 32%), 
alkaloids (13.14% - 11.42%), protiens (16.76% - 24.51%) and glycosides (63.2% - 32.3%) were rich in leaves. The ex-
tracts also contained appreciable levels of total phenolic contents (2.81 - 3.61 GAE, g/100 g), total flavanoid contents 
(18.4 - 5.42 QE, g/100 g) and DPPH free radical scavenging activity, showing IC50 (83.45 - 75.95 µg/mL) along with 
reducing power was calculated. The MIC of extracts ranged 178 - 645 µg/mL. The results of this study suggest the pos-
sibility of using the methanolic extracts in treating the diseases caused by the test organisms. 
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1. Introduction 

Medicinal plants are used locally in the treatment of in- 
fections caused by fungi, bacteria, viruses and parasites. 
And over 60% of people in Nigeria rural areas depend on 
the traditional medicine for the treatment of their ail- 
ments [1]. Different plants have been used as a source of 
inspiration in the development of novel drugs [2]. Plant 
derived medicines are widely used because they are rela- 
tively safer than the synthetic alternatives, as they are 
easily available and cheaper [3]. Many plant species have 
been evaluated for their antimicrobial activity in the past 
20 years [4]. The active principles of many drugs found 
in plants are recognized as secondary metabolites [5,6]. 

Amaranthus viridis belongs to Amaranthaceae family. 
Amaranthus, communally known as Green amaranth or 
locally as “Karund”, is a multinational genus of herbs. 
Amaranthus or Amaranth is defined as “never-fading 
flower” in Greek. Several species of Amaranthus are 
often considered as weeds, people around the world worth 
amaranths as leaf vegetables, cereals and ornamentals 
[7]. 

Starchy foods are the main affix of developing coun- 
tries as they provide both energy and proteins. These 
accounts in part for protein deficiency which overcomes 
among the general population are as acknowledged by 
Food and Agricultural Organization [8]. 

Antioxidants protect cells against damage caused by 
molecules known as free radicals. The antioxidant effects 
in plants are mainly due to the presence of phenolic 
compounds such as flavonoids, phenolic acids, tannins 
and phenolic diterpenes [9]. Oxidative damage is impli-
cated in most disease processes such as cardiovascular 
disease, cancer, inflammatory conditions, asthma, liver 
disease and macular degeneration [10]. Epidemiological, 
clinical and laboratory research on flavonoids and other 
antioxidants suggest their use in the prevention and treat- 
ment of a number of these disorders [11,12]. 

It is recently found that Amaranth seeds are rich in 
quite a few phytonutrients that take part in a significant 
role in inhibition of both oxidative chain reactions and 
free radicals reactions with tissue and membranes [13]. 

Existence of microorganisms causes spoilage, and re- 
sults in reduction of the quality and quantity of processed 
foods. Some biologically active compounds isolated from *Corresponding author. 
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herbs have been in use for the inhibition of growth pa- 
thogenic microbes because of the resistance against an- 
tibiotics [14]. The medicinal values of plants and vegeta- 
bles are dictated by their phytochemical and other che- 
mical constituents [15]. 

The pharmacological properties of amaranth products 
are considered of vital importance [16]. For reducing 
tissue swelling the leaves are well thought-out to be con- 
structive, and they have a cleansing effect too. The plant 
has also been used curatively for diarrhea, dysentery, 
excessive menstrual flow, ulcers and intestinal hemor-
rhaging. For the treatment of intestinal bleeding, exces- 
sive menstruation, diarrhea and other related problems, a 
tea made from its leaves is used [17]. 

Aim of the present study was to evaluate phytochemi- 
cals, antioxidant and to detect the presence of natural 
therapeutic agents, especially those related to control the 
microbes that cause diseases in human beings from 
Amaranthus viridis leaf and seed extracts with absolute 
and 80% methanol solvent system. 

2. Materials and Methods 

2.1. Collection and Pretreatment of Plant  
Material 

Fully matured leaves and seeds of Amaranthus viridis L. 
were collected from the fields of Lalliyan, which is a city 
in the Chiniot district of Punjab province, in Pakistan. 
These plants were identified by the Department of Bot-
any, University of Agriculture Faisalabad. Fully matured 
leaves and seeds from the plant were selected because 
there is maximum metabolism in fully matured leaves 
and seeds as compared to young leaves and seeds. Spe- 
cimens were dried at room temperature and stored in 
polyethylene bags at 4˚C.  

2.2. Chemical and Reagents 

1,1-diphenyl-2-picrylhydrazyl (DPPH), gallic acid, Fo-
lin-Ciocalteu reagent, sodium nitrite, Linoleic acid, bu-
tylated hydroxytoulene (BHT) were purchased from 
Sigma Chemical Company (St. Louis, USA) and anhy-
drous sodium carbonate, methanol, ethanol, diethyl ether, 
n-butanol, sulphuric acid, fehling solution, amyl alcohol, 
chloroform, olive oil, magnesium turnings, ammonia, 
ferric chloride, sodium nitrite and ammonium hydroxide 
used were obtained from Merck (Darmstadt, Germany). 
All culture media (nutrient agar, potato dextrose agar) 
purchased from Sigma Chemical Company (St. Louis, 
USA), broad spectrum antibiotic (ampicilin, benzyl peni-
cillin, rifampicine and fluconazol) purchased from Sigma 
Chemical Company (St. Louis, USA), discs made up Ba- 
ckman filterpaper No. 1 and sterile solution of 10% (v/v) 
DMSO in water were purchased from Oxiod (Hampshire, 
UK). 

2.3. Prepration of Plant Extract 

Methanolic extraction of the plants material was carried 
out by suspending 100 grams of the powders of Ama- 
ranthus in 1000 ml of absolute methanol and 80% me- 
thanol (80:20, methanol: water, v/v). 

The extraction was allowed to stand for 72 hours at 
37˚C. The extracts were filtered first through cotton wool, 
then through Whatman filter paper No.1 (125 mm) and 
were dried using a rotary evaporator. They were trans-
ferred into sterile bottles and kept in refrigerator until 
used. 

2.4. Phytochemical Analysis 

Phytochemical screening for the presence of Tannins, 
alkaloids, glycosides, flavonoids, and phenolic was per-
formed using standard procedures [18,19].  

2.4.1. Qualitative Analysis of Phytochemicals 
Alkaloids 
The extracts were evaporated to dryness and the resi-

dues were heated on a boiling water bath with 2% Hy-
drochloric, cooled, filtered and treated with the Mayer’s 
reagent. The sample was then observed for the presence 
of yellow precipitation or turbidity [19,20]. 

Flavonoids 
1.5 ml of 50% methanol was added to 4 ml of extracts. 

After warming add magnesium fillings followed by few 
drops of concentrated hydrochloric acid. A pink or red 
colour indicates the presence of flavonoid [19,20]. 

Tannins 
A portion of the extract was diluted with distilled wa-

ter in a ratio of 1:4 and few drops of 10% ferric chloride 
solution were added. A blue or green color indicates the 
presence of tannins [21]. 

Saponins 
A small quantity of the methanolic extract was boiled. 

The mixture was filtered and 2.5 ml of the filtrate was 
added to 10 ml of the distilled water in a test tube and 
shaked well for about 30 seconds and observed for froth- 
ing [18]. 

Glycosides 
In methanolic extract Fehlings reagent was added and 

boiled for 2 minutes. A brick red coloration indicates the 
presence of glycosides. 

2.4.2. Quantitative Analysis 
Estimation of Alkaloids Contents 
The alkaloid content of each extract was determined 

[19]. About 5.0 g of each sample was weighed into a 250 
ml beaker, and a 200 ml of 10% acetic acid in ethanol 
was added, and allowed to stand for 4 hrs. This was fil-
tered using whatmann No.42 filtered paper, concentrated 
in water bath to one fourth (50 ml) of the original volume. 
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Then, concentrated NH4OH was added dropwise to each 
Flavonoids extract until the precipitate was complete. 
The suspension was allowed to settle and the precipitate 
was collected, washed with NH4OH and then filtered. 
The residue was dried and weighed. The percentage al-
kaloid was then calculated.  

Estimation of Tannin Content 
500 mg of plant sample was weighed and transferred 

to 50 ml flask. Then added 50 ml of distilled water and 
stirred for 1 h. Sample was filtered into a 50 ml volumet-
ric flask and the volume was made up to the mark. 5 ml 
of the filtered sample was pipette into test tube and then 
mixed with 2 ml of 0.1 M ferric chloride. The absorbance 
was measured using spectrophotometer at 395 nm wave-
length within 10 min [19,20]. 

Estimation of Saponin Content 
Saponin content was determined by the reported me- 

thod [22]. About 2.0 g of each extract was mixed with 
100 ml of 20% ethanol, and were incubated in a water 
bath at 55˚C for 4 hrs with stirring. The mixture was fil- 
tered and the extract was re-extracted with 200 ml of 
20% ethanol. The combined extract was concentrated to 
40 ml in a water bath at 90˚C. The concentrate was then 
transferred into a 20 ml separatory funnel and 20 ml di- 
ethyl ether was added, and shaken vigorously. The aque- 
ous layer was recovered while the ether layer was dis- 
carded, the purification process was heated and 60 ml of 
n-butanol added. The combined n-butanol extracts were 
washed twice with 10 ml of 5% aqueous NaCl, and the 
remaining solution was heated in a water bath. After 
evaporation, the samples were dried in the oven to a con- 
stant weight, and the percentage saponin content was cal- 
culated.  

Estimation of Glycosides 
The glycosides content of the extracts was determined 

by dissolving 5.0 g of the extracts in 50 ml of 50% 
H2SO4 in test tubes. The mixture was heated in boiling 
water for 15 minutes, and 5 ml of Fehling solution added, 
and the mixture boiled. A red precipitate in each extract 
tested, indicated the presence of glycosides. The per- 
centage glycoside was calculated [19,20]. 

2.5. Antioxidant Activity 

2.5.1. Total Phenolic Contents (TPC) & Total  
Flavonoid Contents (TFC) 

Total phenolic contents (TPC) were determined using the 
Folin-Ciocalteu reagent method and Gallic acid was used 
as Gallic acid Equivalent (GAE). Total flavonoid con-
tents (TFC) in the leaf and seed extracts were determined 
following the modified procedure [23], and Quericitin 
was used as standard as Quericitin Equivalent (QE).  

2.5.2. DPPH Radical Scavenging Assay 
The 1, 1-diphenyl-2-picrylhydrazyl (DPPH) radical assay 

was carried out spectrophotomerically [24]. The percent 
inhibition was calculated as: 

      %Inhibition 100 A blank A sample A blank  

where A blank the absorbance of the control reaction 
(containing all reagents except the test sample), and A 
sample is the absorbance of test samples. IC50 values, 
which represented the concentration of Amaranthus viri- 
dis that caused 50% inhibition, were calculated from the 
plot of percentage against concentration. 

2.5.3. Determination of Antioxidant Activity in  
Linoleic Acid System 

The antioxidant activity of the Amaranthus viridis ex- 
tracts materials was also determined by measuring the 
oxidation of linoleic acid [25]. 5 mg of Amaranthus viri-
dis extracts was added separately to a solution of linoleic 
acid (0.13 mL), 99.8% ethanol (10 mL) and 10 mL of 0.2 
M Sodium Phosphate buffer (pH = 7). The mixture was 
made up to 25 mL with distilled water and incubated at 
40˚C up to 360 hours. Extent of oxidation was measured 
by peroxide value applying Thiocyanate method. Briefly, 
10 mL of ethanol (75% v/v), 0.2 mL of aqueous solution 
of Ammonium Thiocyanate (30% w/v), 0.2 mL of sam- 
ple solution and 0.2 mL of ferrous chloride (FeCl2) solu- 
tion (20 mM in 3.5% HC1; v/v) added sequentially. After 
3 min of stirring, the absorption was measured at 500 nm 
using a spectrophotometer (U-2001, Hitachi Instruments 
Inc., Tokyo, Japan). A negative control contained all rea- 
gents with exception of extracts. Synthetic antioxidants 
Butylated Hydroxytoluene (BHT) (also we can use ascor- 
bic acid) was used as positive control. The maximum per 
oxidation level was observed at 360 h (15 days) in sam- 
ple that possesses no antioxidant component percent in- 
hibition of linoleic acid oxidation was calculated with the 
following equation:  

100 − [(Abs. increase of sample at 360 h/Abs. in- 
crease of control at 360 h) × 100], to express antioxi- 
dant activity. 

2.5.4. Determination of Reducing Power 
The reducing power of the Amaranthus viridis extracts 
was determined according to the spectrophotometric me- 
thod [26]. Concentrated extract (0 - 10.0 mg) was mixed 
with sodium phosphate buffer (5.0 mL, 0.2 M, pH 6.6) 
and potassium ferricyanide (5.0 mL, 1.0%); the mixture 
was incubated at 50˚C for 20 min. Then 5 mL of 10% 
Trichloro Acetic Acid was added and the mixture centri- 
fuged at 980 g for 10 min at 5˚C in a refrigerated centri- 
fuge (CHM-17; Kokusan Denki, Tokyo, Japan). The up- 
per layer of the solution (5.0 mL) was decanted and di- 
luted with 5.0 mL of distilled water and ferric chloride 
(1.0 mL, 0.1%), and absorbance read at 700 nm using 
spectrophotometer (U-2001, Hitachi Instruments Inc., 

Copyright © 2013 SciRes.                                                                               OJMM 



S. A. AHMED  ET  AL. 167

Tokyo, Japan). All samples were analyzed thrice and re- 
sults averaged.  

2.6. Antimicrobial Activity 

2.6.1. Microbial Strains 
Staphylococcus aureus and Escherichia coli, together 
with two pathogenic fungi (Fussarium solani and Rhi- 
zopus oligosporus) were used as microbial strains. The 
organisms were purchased from ATTC. These bacterial 
and fungal strains were cultured at 37˚C and 28˚C over 
night in an incubator (Memmert Germany). 

2.6.2. Disc Diffusion Method 
The antimicrobial activity of the prepared extracts was 
determined by using disc diffusion method [27]. The ino- 
culated extracts were than examined for inhibition zones 
(in mm) by zone reader which indicates antimicrobial 
activity The discs (6 mm in diameter) were impregnated 
with 20 µg/m, sample extracts (20 µg/disc) and placed on 
inoculated agar. Rifampicine (20 µg/disc) (Oxiod) and 
Fluconazol (20 µg/disc) (Oxiod) were used as positive 
reference for bacteria and fungi, respectively. 

2.6.3. Determination of Minimum Inhibitory  
Concentration (MIC) 

The medium used in this assay was Isosensitest and 
standardized bacterial colony numbers was taken, adopt- 
ing 5 × 105 CFU/mL final concentration of strains of 
bacterial species. After preparing microbial culture and 
resazurin solution glass plates were prepared. These were 
all prepared under aseptic conditions. A 96 well plate 
was sterilized and labeled. 100 µL of test material in 
10% (v/v) DMSO/sterile water (10 mg/mL for crude ex- 
tracts) was pipetted into the first row of the plate. In rest 
of the wells 50 µL of nutrient broth was added and serial 
dilutions were made by adding 50 µL of the test sample 
in serially descending concentrations. In each well 10 µL 
of resazurin indicator solution was added. At the end 10 
µL of bacterial suspension (5 × 106 CFU/ mL) was added 
to each well to get a concentration of 5 × 105 CFU/mL. 
To avoid bacteria to become dehydrated each plate was 
wrapped loosely with cling film. Every plate had a set of 
control column having broad-spectrum antibiotic as posi- 
tive control (Ampicilin for bacteria: Benzyl penicillin for 
fungi). That column has all solutions except the test com- 
pound, and another column with all solutions with the 
exception of the bacterial solution adding 10 L of nutria- 
ent broth instead. The plates were prepared in triplicate, 
and placed in an incubator set at 37˚C for 18 - 24 h. The 
color change was then assessed visually. Any color 
changes from purple to pink or colorless were recorded 
as positive. The lowest concentration at which color 
change occurred was taken as the MIC value. The aver- 
age of three values was calculated and that was the MIC 

for the test material and microbial strain. 

3. Results and Discussion 

3.1. Results 

The present study carried out on the plant samples re- 
vealed the presence of medicinally active constituents. 
The phytochemical characters of Amaranthus viridis was 
investigated and summarized in Tables 1 and 2. Alka- 
loids, tannins, saponins and glycosides were present in 
both leaf and seed. Quantitative estimation of the per-
centage crude chemical constituents in Amaranthus viri-
dis was studied and summarized in Table 2. Leaves con-
tained the highest percentage crude yield of alkaloids, 
tannins, saponins and cardiac glycosides as presented in 
Graph 1. They were known to show medicinal activity 
as well as exhibiting physiological activity [18]. 

Table 3 contains the percentage yield and antioxidant 
activity of Amarunthus viridis leaf and seed extracts. 
Graph 2 showed that the maximum extract yields for 
leaf and seed were obtained with 80% methanol (6.1 
g/100 g) and 100% methanol (3.72 g/100 g), respectively 
[28]. The highest DPPH activity, TP and TF content was 
found in 100% methanol seed extract and lowest for 
100% methanol leaf extracts as shown in Table 3. The 
comparative values for TP and TF contents having DPPH 
among leaves and seeds with different extracting solvent 
combinations is presented in Graphs 2, 3 and 4 respec-
tively.  

The higher percentage inhibition of linoleic acid oxi-
dation by the extract compared with the reference drug, 
BHT, suggests a marked and higher antioxidant activity 
Table 4. Furthermore, the percentage inhibition of li-
noleic acid oxidation (67.57%) obtained for the Amaran-
thus viridis in this study is similar to that (68.41%) re-
ported by [29]. 

At physiological pH (7.4), ferrous ions (Fe2+), in the 
presence of oxygen and phosphate ions ( 2

4PO  ), exist 
only transiently before being auto-oxidized to ferric ion 
(Fe3+). During this process, an electron is transferred 
from iron to oxygen to form a superoxide radical anion 
and hydroperoxyl radical (HO2·) by Fenton reaction. The  
 
Table 1. Qualitative analysis for phytochemical constituents 
of leaf and seed extract of Amaranthus viridis. 

Amaranthus viridis Phytochemical  
constituent Leaves Seeds 

Tannins + + 

Saponins − − 

Flavonoids + + 

Cardiac glycosides + + 

+ represents presence of the phytoconstituent; − represents absence of the 
phytoconstituent. 
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Table 2. Quantitative analysis for phytochemical constituents of leaf and seed extract of Amaranthus viridis. 

 Phytochemical Constituents (% age) 

Part of plant used Alkaloids Tannins Saponnins Glycosides Protiens 

Leaves 13.14 ± 0.86 6.07 ± 0.93 53.0 ± 0.50 63.2 ± 0.80 16.76 ± 1.02 

Seeds 11.42 ± 0.58 5.96 ± 0.54 32.0 ± 0.70 32.0 ± 0.92 24.51 ± 1.09 

 
Table 3. Percentage yield and Antioxidant activity of Amaranthus viridis leaf and seed extracts. 

Part of plant used Methanol extract 
% age yield  

(g/100 g of DM) 
TP contents* TF contents** 

DPPH assay (µg/mL)
IC50 

100% 5.5a ± 0.13 1.4a ± 0.5 2.78b ± 0. 20 14.27a ± 2.2 
Leaves 

80% 6.1a ± 0.14 2.81a ± 0.2 18.4a ± 0. 30 83.45a ± 3.87 

100% 3.72ab ± 0.11 3.61a ± 0.4 5.42a ± 0. 20 46.55a ± 2.94 
Seeds 

80% 2.42b ± 0.04 3.27a ± 0.39 2.51b ± 0.07 75.95a ± 3.33 

Values are mean ± SD of samples analyzed individually in triplicate. *Total phenolic contents in Gallic acid equivalent. **Total flavonoid contents in Quericitin 
equivalent. 

 

 

 

Graph 3. Total phenolic content of Amaranthus viridis leaf 
and seed extracts. 
 

 

Graph 1. Quantitative analysis for phytochemical constitu- 
ents of leaf and seed extract of Amaranthus viridis. 
 

 

Graph 4. Total flavonoid content of Amaranthus viridis leaf 
and seed extracts. 
 
state of iron and consequently, the rate at which super 
oxide and hydroperoxyl radicals are generated from the 
metal Table 5. A strong relationship between the total 
phenolic content and reducing activity in fruits and ve- 
getables has been reported [26]. Therefore, the reducing 
power of the extract may be attributed to its phenolic 
content. 

Graph 2. Percentage yield of Amaranthus viridis leaf and 
seed extracts. 
 
concentration-dependent, high reducing power of the 
aqueous extract of Amaranthus viridis leaves suggests 
that the extract possessed the ability to be effective, un-
der physiological conditions, in reducing the transition  
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Table 4. Percent inhibition of linoleic acid per oxidation of 
leaf of Amaranthus viridis extracts. 

Extracts 

Leaves Seeds 
Inhibition of 
Per oxidation 

100% 80% 100% 80% 

%age 59.2 ± 1.7c 67.4 ± 2.1b 54.9 ± 2.1d 60.8 ± 2.4a

Values (mean ± SD) are of three samples of Amaranthus viridis extract, 
analyzed individually in triplicate. Means followed by different superscript 
letter in the same row present significant difference (p < 0.05). 

 
Table 5. Reducing power of different Amaranthus viridis 
leaf extracts. 

Extracts 

Leaves Seeds 
Conc. 
mg/ml 

100% 80% 100% 80% 

BHT 

2 0.06 ± 0.01 0.08 ± 0.01 0.04 ± 0.01 0.07 ± 0.01 0.73 ± 0.04

4 0.39 ± 0.01 0.26 ± 0.08 0.07 ± 0.02 0.08 ± 0.02 0.95 ± 0.05

6 0.65 ± 0.04 0.58 ± 0.10 0.34 ± 0.03 0.25 ± 0.02 1.14 ± 0.06

8 0.84 ± 0.05 1.16 ± 0.11 0.57 ± 0.03 0.38 ± 0.04 1.54 ± 0.08

10 1.27 ± 0.06 1.60 ± 0.13 1.01 ± 0.04 0.75 ± 0.04 1.80 ± 0.09

Values (mean ± SD) are of three samples of Amaranthus viridis extract, 
analyzed individually in triplicate. Means present significant difference (p < 
0.05). 

3.2. Antimicrobial Activity 

The leaves and seeds of Amaranthus viridis extracts 
showed consider antimicrobial activities in disc diffusion 
assay as shown in Figures 1(a) & (b). The quantitative 
estimation for antimicrobial activity for Amaranthus vir-
idis leaf and seed extracts against food-borne and patho-
genic microorganisms are showed in Tables 6 and 7. In 
leaf two solvent systems show different result as: 100% 
methanol leaf extract (25 mm) > 80% methanol leaf ex-
tract (23 mm) and for seed extracts, 100% methanol seed 
extract (17 mm) < 80% methanol seed extract (19 mm). 
The trend for antifungal activity was same to that of an-
tibacterial activity except that the efficacy towards fungal 
strain was not much effective as for bacterial strains. The 
comparative analysis for antibacterial and antifungal ac-
tivities of Amaranthus viridis leaves and seeds with dif-
ferent sompositions of methanolic solvents with highly 
signinificant values are presented in Graphs 5, 6 & 7 
respectively. The trend for antifungal activity was 100% 
methanol leaf > 100 methanol seed > 80% methanol leaf 
> 80% methanol seed. The currents results support the 
earlier findings which demonstrate the presence of an-
timicrobial activity in seeds of Amarathaceae [30,31]. 

 
(a) 

 
(b) 

Figure 1. Inhibition zones of Amaranthus viridis Leaf (a) 
and Seed (b) extracts. 

 
Table 6. Antimicrobial activity of Amaranthus viridis me- 
thanolic leaf and seed extracts (100% and 80%). 

Zones of growth inhibition mm Part of 
plant used

Methanol 
extract S. aureus E. coli F. solani R. oligosporus

100% 24ab 16a 17ab 9.0c 
Leaves 

80% 23ab 12b 15b 8.0b 

100% 16c 11b 13c 5.0bc 
Seeds 

80% 18c 10b 10c 3.0c 

Control* 100 % 26a 17a 18a 16a 

*Control used was Ampicillin (S. aureus, E. coli) and Benzyl penicillin (F. 
solani, R. oligosporus). 

 
Table 7. Minimum inhibitory concentration of Amaranthus 
viridis leaf and seed methanolic extracts against the selected 
bacterial and fungal strains. 

Minimum Inhibitory Concentration (MIC) Part of 
plant 
used

Methanol 
extracts S. aureus E. coli F. solani 

R.  
oligosporus

100% 179ab ± 1.28 398a ± 1.26 436 ± 1.46 302c ± 1.36
Leaves

80% 182ab ± 1.68 603b ± 2.36 491b ± 1.76 352b ± 2.42

100% 428c ± 1.36 639b ± 1.26 602c ± 1.89 482bc ± 1.27
Seeds

80% 403c ± 2.36 645b ± 1.48 641c ± 2.38 547c ± 2.38

Control Methanol 141a ± 1.31 381a ± 2.39 391a ± 2.48 436a ± 2.17
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Graph 5. DPPH of Amaranthus viridis leaf and seed ex- 
tracts. 
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Graph 6. Comparison of antibacterial activity of Amaran-
thus viridis methanolic leaf and seed extracts (100% and 
80%) against Staphylococcus aureus and Escherichia coli 
with that of antibiotic. 
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Graph 7. Comparison of antifungal activity of Amaranthus 
viridis methanolic leaf and seed extracts (100% and 80%) 
against Fussarium solani and Rhizopus oligosporus with that 
of antibiotic. 

4. Conclusion 

From the study it was concluded that the edible plant 
species Amaranthus viridis from underutilized plant fa- 
mily had a rich amount of valuable ingredients that are 
beneficial for health. 
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