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	 The complete phenolic and flavonoid content ofChenopodium ambrosioidswas 
extracted and analyzed calorimetrically in methanol and polyphenols, and quantified by 
HPLC assessment. An antioxidant assay was also carried out; DPPH radical scavenging activity 
was evaluated in methanol extract. Samples were screened for inhibitory potentials against 
free radicals and microbial types. The findings indicate that the HPLC assessment of phenolic 
acids was particularly enriched by quercetin-3-O-rutinoside, kaempferol 3-O-rutinoside and 
quercetin dirhamnoside in resorcinol acids, gallic acid, trans p-coumaric acid, ellagic acid 
and flavonoid compounds. The highest levels of polyphenols and flavonoids in Commiphora 
ambrosioides leaves are related to excellent DPPH radical inhibition outcomes.The inhibition 
zones for the gram-positive bacteria, Bacillus subtilis and Staphylococcus aureus, were 9mm and 
18mm, while those for the gram negative bacteria, Escherichia coli and Proteus vulgaris,were 
15mm and 10mm. The inhibition zones for the two fungi,Cryptococcus neoformas and Candida 
albicans, were 12mm and 8mm respectively. From these results it could be recommended 
that the methanolic extract ofC.ambrosioides leaf revealed higher phenolic acids, flavonoid 
compounds and antioxidant activity. Moreover, the study of polyphenolic compound activity 
against some pathogenic bacteria foundC. ambrosioides extractexhibited significant bioactivity 
and antimicrobial properties.Seven Chenopodium ambrosioides samples were gathered from 
separate geographical places in Saudi Arabia and ten RAMP primer combinations were used 
in the phylogenetic analysis of these samples, all of which generated scorable PCR patterns. 
The RAMP assay produced 134 PCR patterns, with a mean of 13.4 patterns per primer. There 
were 75 polymorphic patterns, with a mean of 7.5 patterns per primer. The total polymorphic 
pattern percentage was 60%, with a range of 36-85%. The RAMP-PCR assay proved its efficiency 
in studying the diversity of C. ambrosioides, providing a high number of polymorphic PCR 
patterns with low cost and good reliability.

Keywords: Chenopodium Ambrosioides; DPPH Radical Scavenging Activity;
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	 The phytoremediation activity of 
Chenopodium ambrosioides (Chenopodiacea), 
Amaranthus hybridus (Amaranthaceae), Mentha 
longifolia (Labiatae) and Typha domingensis 
(Typhaceae) in the Wadi Alargy marshes of the Taif 
region, Saudi Arabia, is high1,2. Medicinal plants are 

used by countless individuals worldwide to treat 
illnesses and are often the primary source of health 
care. This type of therapeutic tool in folk medicine 
is accessible, available and socially recognized3.
	 These features of Chenopodium crops 
have led to an appreciation of local species. There 
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are few studies of antioxidant activity in this genus 
and these mainly focus on C. album, C. quinoa, and 
C. Ambrosioides4.
	 Plant phenolic and flavonoid compounds 
are natural antioxidants and bioactive substances 
beneficial to human health, used in the treatment 
and inhibition of illnesses. Natural antioxidant 
compounds are the leading replacements for 
therapeutic products. As a result, many plants are 
used in the production of pharmaceuticals5.
	 The natural antioxidant capabilities in 
plants and their derivatives have been evaluated 
to some degree; most natural antioxidants result 
from the oxidized features of the plants. Multiple 
methods are used to assess the antioxidant effects 
of phenolic compounds, which have the ability to 
get rid of reactive oxygen species and chelate metal 
ions6.
	 Several medicinal behaviors have been 
allocated to the species, such as antifungal, 
antitumor, anti-inflammatory, immunomodulatory, 
antibacterial and analgesic properties. The species 
is characterized by its high levels of flavonoids, 
terpenes, alkaloids and gallic tannins7,8.
	 Many types of Chenopodiumare used in 
common medicines, having demonstrated powerful 
antibacterial, antifungal and anticancer activity9.
	 The dried leaves of Chenopodium 
ambrosioides, have been used medicinally, to treat 
many illnesses, as well as for its anti-inflammatory 
and anti-tumor characteristics10.
	 Microorganisms can cause diseases, while 
parasites can also be hazardous to human health. 
The effects of infectious diseases are particularly 
serious in countries where plant remedies are not 
used and where there are problems associated with 
the use of antibiotics11.
	 The advantage of herbal medicine with 
antimicrobial features and the highest incidence 
of multi-resistant bacteria is clear. As a result the 
analysis of plant samples may have the ability to 
treat complicated diseases12.
	 Molecular markers are primarily used in 
biotechnology and molecular biology to recognize 
a particular DNA sequence in a pool of unidentified 
DNA. A genetic marker might be a long or a brief 
DNA sequence13. They can identify DNA-level 
variations including nucleotide change, deletion, 
duplication, inversion and/or insertion14. The 
connection between genetic variation, detected 

using molecular marker assays, and genes 
accountable for morphological and physiological 
characteristics is recognized through sophisticated 
bioinformatics assessment methods15,16.
	 A technique to cover for some deficiency 
in Random Amplified Polymorphic DNA (RAPD)-
PCR, such as inconsistency among specimens 
and loci-targeted dominance, was introduced 
using combinations of RAPD and microsatellite 
primers called Random Amplified Microsatellite 
Polymorphism (RAMP)-PCR17.
	 RAMP-PCR can potentially identify and 
map co-dominant polymorphisms in DNA without 
cloning and sequencing, and RAMP-PCR clusters 
provide more accurate relatedness descriptors 
than RAPD or microsatellite techniques alone18. 
RAMP-PCR is more reproducible and faster than 
RAPD-PCR in revealing the genetic relationship 
in barley cultivars 19. The technique uses the 
permanent and extremely polymorphic nature of 
microsatellites in combination with the simplicity 
of genome screening provided by RAPD primers20.
	 RAMP-PCR was used to screen for 
genetic changes in rice mutants after gamma 
irradiation, where it was easier than RAPD-
PCR to identify genetic changes between tightly 
associated individuals. Only RAMP-PCR was able 
to identify polymorphic bands between mutants20. 
In addition, the RAMP assay was used to search 
for a tobacco-resistant black shank gene21, to study 
genetic stability in Moringa oleifera explants, and 
to construct a rat genetic map22.
	 The objective of this study was to assess 
complete phenolic acids and total flavonoid 
compounds in a methanolic sample of Chenopodium 
ambrosioides leaves and polyphenols by HPLC 
assessment. DPPH radical antioxidant properties 
were determined by methanol extract and by the 
impact of methanol extract at distinct levels on 
microorganisms. In addition, genetic diversity and 
DNA fingerprints for Chenopodium ambrosioides 
samples gathered from distinct geographical 
locations have been performed using a RAMP 
molecular marker assay.

Materials and Methods

Materials
	 Chenopodium ambrosioides leaves were 
gathered from the Taif region, south-east of Jiddah 
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and the Holy City of Makkah. These were washed 
with distilled water and air-dried at ambient 
temperature for a week, followed by oven-drying 
for 6 hours at 60°C.
	 Two Gram-positive bacteria species 
(Staphylococcus aureus and Bacillus subtilis), two 
Gram-negative bacteria species (Proteus vulgaris 
and Escherichia coli) and two fungi (Candida 
albicans and Aspergillus fumigatus) were derived 
from the American Type Culture Collection 
(ATCC) as well as other clinical components.
	 All  microbial  species have been 
maintained and cultivated at the Regional Center 
for Mycology and Biotechnology (RCMB), Al-
Azhar University, Cairo, Egypt. Pure cultures of 
bacteria and fungi were preserved on nutrient 
agar stands for vegetative development. Plants 
were kept in the fridge for use and were frequently 
inspected for pollution. Regular transfers were 
carried out aseptically.
	 Nutrient agar was acquired from Oxoid, 
Basingstoke, United Kingdom. Gentamycin and 
Ketoconazole are bought from Sigma-Aldrich, 
St. Louis, MO, USA. Folin-Ciocalteu phenol 
reagent, aluminum chloride hexahydrate and 
sodium carbonate were obtained from Applichem 
GmbH, Darmstadt, Germany. 2,2-Diphenyl-1-
picrylhydrazile (DPPH) was acquired from Alfa 
Aesar, Ward Hill, MA, USA.

Methods

Extraction of Commiphora Ambrosioides 
Leaves
	 Methanol leaves were dried at 40°C 
for three days and leaf powder suspended in 
methanol was incubated overnight at room 
temperature (25°C), accompanied by centrifugation 
(13,000rpm). The supernatant (extract) was moved 
to another tube and retained at -20°C until needed.
Estimation of Total Phenolic Acids and Total 
Flavonoid Compounds
	 The complete phenolic content of 
the extract was evaluated using the technique 
according to Qawasmeh et al23 with Folin-Ciocalteu 
reagent. The UV reading was measured at 760 nm. 
Gallic acids are used as normal (1mg/ml) and the 
outcomes are exhibited as gallic acid counterparts 
(GAE mg/g dry weight). The complete flavonoid 
quantity was determined using the technique used 

by Eghdami and Sadeghi 24. Absorption was 
measured against a blank solution at 510 nm and a 
total of 143 flavonoid content is described in terms 
of milligrams of quercetin corresponding per gram 
of dry weight (mg QE/g DW).
Quantitative Determination of Flavonoids by 
HPLC
	 HPLC analyses were conducted using 
Dionex Ultimate 3000 fluid chromatography 
(Germany) with four solvent supply unit quaternary 
pumps (LPG 3400 SD), which included a diode 
array sensor (DAD 3000) with a 5 cm liquid 
chamber, a manual sample transfer valve with 
a 20µl circuit and a Chromeleon 6.8 circuit 
assistant information processor. Separation was 
accomplished by reversing the Acclaim TM 120 
C18 column (5 µm particle volume, 4.6 x 250 
mm)25. The total assessment period per sample 
was 65 min. HPLC chromatograms were identified 
through a photodiode array UV sensor at three 
different wavelengths (272, 280 and 310nm), 
based on the maximum absorption of the analyzed 
substances. Each compound was recognized by 
its retention time and by applying norms under 
the same circumstances. The quantification of the 
sample was performed by measuring the embedded 
peak area and its content determined using the 
calibration curve and plotting the peak area towards 
the concentration of the respective control sample.
Quantitative Determination of Phenolic 
Compounds by HPLC
	 Phenolic substances were determined 
using the HPLC technique according to Goupy et 
al26 as follows:
	 5 g of specimen was mixed with methanol 
and centrifuged at 10000 rpm for 10 min. The 
supernatant was washed through a 0.2 µm Millipore 
membrane filter, then 1-3ml was gathered in a 
bottle for incorporation into a Hewlett Packard 
1050 HPLC system fitted with self-sampling spray, 
water degasser, ultraviolet (UV) sensor set at 280 
nm and a quaternary pump.
	 Hewlett Packard with column Altman 
C18, 5mm (150 mm x 4.6 mm Alltech) The 
temperature of the column was preserved at 35°C. 
Gradient extraction was performed with methanol 
and acetonitrile as a portable phase at a flow rate 
of 1 ml/min. Phenolic acid standard was dissolved 
in a portable phase and introduced into the HPLC. 
Retention time and maximum region were used to 
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calculate the quantity of phenolic compounds using 
information from Hewlett Packard software.
DPPH Radical Scavenging Activity
	 The capacity to scavenge DPPH was 
conducted following the operation outlined by 
Jena et al27. Briefly, 0.1mlof eight distinct levels 
(0.1–1.3mg/ml) of the sample was placed in the 
dark at 10°C. The reduction in absorbance at 515nm 
with the UV-visible spectrophotometer (Milton 
RoySpectronic 1201) was continually determined, 
with information collected at 1min periods until the 
absorbance was maintained (16 min). Absorption 
of the DPPH radical without antioxidant (control) 
and the reference compound ascorbic acid was also 
evaluated. The ratio inhibition of the DPPH radical 
was calculated using the equation:
DPPH Scavenging % = [{(AC- AT)/ AC} x 100]
Where AC = Absorbance of the control at t = 0min
AT = absorbance of the sample +DPPH at t = 16min
	 The 50% inhibitory concentration (IC50), 
the amount needed to prevent radical DPPH by 
50%, was predicted from the graph of the dose 
response curve. Ascorbic acid was used as a guide.
Determination of Antimicrobial Activity Assay
	 The antimicrobial profile was evaluated 
against two Gram-positive bacterial species 
(Staphylococcus aureus and Bacillus subtilis), two 
Gram-negative bacterial species (Proteus vulgaris 
and Escherichia coli) and two fungi (Candida 
albicans and Cryptococcus neoformans), using an 
altered well diffusion technique. 100 µl of both 
bacteria / fungi tests were cultivated in 10ml of 
new soil until roughly 108 cells/ml of bacteria or 
105 cells/ml of fungi were counted 28,29.
	 100 µl of microbial suspension was 
distributed to agar plates similar to the broth in 
which the Mueller-Hinton and Sabouraud agar 
were preserved and checked for susceptibility 
by well propagation technique 30.100 µl of each 
sample (10 mg/ml) was introduced to each well 
(10 mm diameter holes in the agar gel). Plates were 
incubated at 37°C (for bacteria and yeast) for 24-
48h and at 28°C (for filamentous fungi) for 48h. 
The development of the microorganism was noted 
after incubation. The corresponding inhibition area 
diameters were evaluated in millimeters and used 
as a measure for antimicrobial activity.
	 If the organism is put on the agar, it will 
not expand in the region surrounding the well if it 
is vulnerable to the chemical. This region of no disk 

growth is called the ‘Zone of Inhibition’or ‘Clear 
Zone’. The size of the clear zone is proportional 
to the inhibiting action of the compound under 
investigation. Solvent Controls (DMSOs) were 
included as adverse checks in each experiment.
	 DMSO was used to dissolve the 
compounds tested and showed no inhibition zones, 
confirming that it had no effect on the growth of 
the microorganisms examined. Gentamycin and 
ketoconazole (Sigma Aldrich, USA) were used as 
conventional antibacterial and antifungal drugs at 
30 and 50 ug/ml.
MIC Assay
	 The sample was examined in vitro for 
antibacterial and antifungal activity at distinct 
concentrations in order to determine the smallest 
amount inhibiting the development of the organism 
recorded as MIC 31. All readings of the MIC scores 
were repeated in triplicate. 
Statistical Analysis
	 The experimental results are expressed 
as mean ± standard deviation (STD) in triplicate. 
Values were analyzed using SAS PROC GLM 
methods (release 9.1.3 of 2007, SAS Institute 
Inc., Cary, NC, USA) 32. p <0.05 was considered 
statistically significance. 
DNA Fingerprinting and Diversity Analysis 
using RAMP Assay
	 Seven Chenopodium ambrosioides plant 
samples were gathered from separate geographical 
places in Saudi Arabia. To recover intact and 
high-quality genomic DNA appropriate for PCR 
assessment, the commercial DNeasy Plant Mini 
Kit (Qiagen, New York, NY, USA) was used for 
DNA extraction as indicated by the supplier. DNA 
quantity and quality were determined using gel 
electrophoresis and DNA samples were stored at 
–20oC. Ten RAMP primer combinations were used 
(Table 1). The RAMP-PCR reaction composition 
and cycles were based on Hoang et al 20. PCR 
ultimate products were deposited at 4oC until 
needed. The electrophoresis assessment using 
agarose gel (8%) is used to distinguish distinct PCR 
fragments according to their molecular size. For the 
observation of PCR bands, the agarose gels used 
were ethidium bromide, stained and documented 
by the Gel Doc XR system (Bio-Rad, Hercules, 
CA, USA).
	 In terms of phylogentic and variety 
assessment, only scorable PCR fragments were 
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classified as present (1) or missing (0). The 
unweighted arithmetic average group method 
(UPGMA) and Dice’s similarity matrix coefficients, 
were used to calculate comparison matrices 
between distinct samples and the phylogenetic 
dendrogram using the ‘Past’tool 33.

Results and Discussion

	 Quantitative and Fractional Analysis 
of Total Phenolic Acids from Commiphora 
Ambrosioides Leaves using HPLC
	 Total phenolic acids from Commiphora 
ambrosioides and their identity, determined using 
HPLC are recorded in Table 2. The complete 
phenolic compounds were 126 mg GAE/g of dried 
leaves. Overall, the HPLC analysis concluded that 
the extract of methanol was particularly enriched 
with resorcinol acids, gallic acid, trans p-coumaric 
acid and ellagic acid, which accounted for 

approximately 40.2, 33.5, 25.65 and 12.54 mg/100g 
DW of the complete quantified phenolic acid for 
the leaves. Lesser quantities of other phenolic acids 
were found, including catecholic acid, p-coumaroyl 
pentoside acid, ferulic acid and feruloyl pentoside 
acid, at 3.96, 3.53, 3.51 and 2.58 mg/100g DW 
respectively.
	 Knowledge of  plants  exhibi t ing 
antioxidant activity may be due to the existence 
of distinct phenolic compounds. Phenols are 
secondary metabolites that have an aromatic 
benzene ring compound attached to one or more 
hydroxyl groups. Plant polyphenols are a source of 

Table 1. The primer sequence combinations and code 
names of RAMP assay

Name Primer	 Combination sequence 5'-3'

RAMP- 1	 5'-GTTTCGCTCC/(GACA)4-3'
RAMP- 2	 5'- GTTTCGCTCC/(AC)8T-3'
RAMP- 3	 5'- GTGACATGCC/(AC)8T-3'
RAMP- 4	 5'- TGGACCGGTG/(AG)8TC-3'
RAMP- 5	 5'- GTGACATGCC/(AG)8TC-3'
RAMP- 6	 5'- AGGCTGGGTG/(AG)8TC-3'
RAMP-7	 5'-TGGACCGGTG/(AG)8GTG-3'
RAMP-8	 5'-GTGACATGCC/(AG)8GTG-3'
RAMP-9	 5'-GTGACATGCC/(AG)8GTG-3'
RAMP-10	 5'-GACGGATCAG/(GACA)4-3'

Table 2. Fractionation of total phenolic acids as 
mg/100g DW

Phenolic acids	 Rt 	 Quantification
	 (min)	 (mg/100 g dw)

p-Coumaroylpentoside acid	 6.8	 3.53 ± 0.50
Feruloylpentoside acid	 8.2	 2.58 ± 0.27
Ferulic acid	 14.8	 3.51 ± 0.14
trans p-Coumaric acid	 16.4	 25.65 ± 0.77
Ellagic acid	 17.8	 12.54±0.18
Catechol	 19.1	 3.96±0.02
Resorcinol	 20.9	 40.2±0.43
Gallic acid	 23.2	 33.5±0.27

Total phenolic acids 126.4mg GAE /g

Table 3. Fractionation of flavonoid compounds as 
mg/100g dry weight

Flavonoids compounds	 Rt 	 Quantification
	 (min)	 (mg/100 g dw)

Apigenin	 9.85	 25.23±0.25
Luteolin	 11.74	 10.1±0.12
Kaempferol	 12.1	 19.85±0.18
Rutin	 12.6	 7.54±0.08
Quercetin	 13..3	 10.2±0.11
LuteolinC-hexoside	 15.7	 2.27 ± 0.09
Kaempferol O -dirhamnoside	 18.1	 20.38 ± 0.74
Quercetin-3- O -rutinoside	 19.4	 84.95 ± 6.39
Quercetindirhamnoside	 20.2	 56.63 ± 0.35
Quercetin 3- O -glucoside	 20.8	 12.91 ± 0.80
Kaempferol 3- O -rutinoside	 23.1	 74.82 ± 2.29
IsorhamnetinO- pentoside	 25.1	 1.60 ± 0.09
Quercetin O - glucuronside	 26.6	 33.99 ± 0.28
Kaempferol O - glucuronside	 29.6	 6.54 ± 0.28
Isorhamnetin O -rhamnoside	 31.2	 0.50 ± 0.00

Total flavonoids compounds 72.38mg QE /g

Table 4. Mean zone of inhibition in mm produced on a 
range of pathogenic microorganisms

Microorganisms	 Methanolic 	 Control
	 extract

Fungi		  Ketoconazole
Candida albicans	 8	 20
Cryptococcus neoformas 	 12	 25
Gram-positive bacteria		  Gentamycin
Staphylococcus aureus	 18	 24
(RCMB010010)
Bacillus subtilis	 9	 26
Gram-negatvie bacteria		  Gentamycin
Proteus vulgaris R	 10	 25
Escherichia coli	 15	 30
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Table 6. Primer name (PN), total number of 
PCR patterns (TB), number of monophonic 

patterns (MB), polymorphic patterns (PB) and 
polymorphic percentage (PP)

PN	 TB	 MB	 PB	 PP

RAMP-9	 21	 7	 14	 0.67
RAMP-6	 11	 7	 4	 0.36
RAMP-7	 15	 7	 8	 0.53
RAMP-8	 10	 2	 8	 0.8
RAMP-3	 10	 5	 5	 0.5
RAMP-2	 8	 5	 3	 0.38
RAMP-4	 21	 11	 10	 0.48
RAMP-5	 13	 7	 6	 0.46
RAMP-1	 12	 6	 6	 0.5
RAMP-10	 13	 2	 11	 0.85

Table 5. Minimum inhibitory concentrations in µg/
ml of the tested extract on a range of pathogenic 

microorganisms 

Microorganisms	 Methanolic extract

Fungi	
Candida albicans	 5000
Cryptococcusneoformas	 1250
Gram Positive Bacteria	
Staphylococcus aureus	 312.5
Bacillus subtilis	 2500
Gram Negatvie Bacteria	
Proteus vulgaris	 1250
Escherichia coli	 625

Table 7. Similarity matrix between different Chenopodium ambrosioides depending on RAMP data

nutritional antioxidants and give protection against 
various diseases34.
	 Quantitative and Fractional Analysis 
of Flavonoid Compounds from Commiphora 
Ambrosioides Leaves using HPLC
	 F lavono id  compounds  f rom C . 
ambrosioides leaf extract were fractionated 
using HPLC, as reported in Table 3. Flavonoids 
were the major phenolic compounds present 
(72.38 mg Quercetin/g). Table 3 shows the 
major flavonoid glycosides to bequercetin-3-
o-rutinoside, kaempferol 3-o-rutinoside and 
quercetin dirhamnoside, at 84.95, 74.82 and 
56.63 mg/100g DW respectively. The median 
quantities were quercetin-o-glucuronide, 
kaempferol o-dirhamnoside and quercetin-3-
o-glucoside (33.99, 20.38 and 12.91 mg/100g 
DW respectively). Whereas the flavonoids from 
the methanol extract as apigenin, kaempferol, 
quercetin, luteolin andrutin were 25.2319.85, 10.2, 
10.1 7.54 mg/100g DW respectively. Kaempferol 
o-glucuronside, luteolin c-hexoside, isorhamnetin 

o-pentoside and isorhamnetin o-rhamnoside were 
the minor flavonoid glycosides compounds.
	 Herbal infusions are widely used in 
common medicines due to their beneficial activities. 
Among their components, special connections have 
been assigned to phenolic compounds, which 
often prevent large antioxidants from withstanding 
oxidative stress35,36. These activities as antioxidants 
exhibit distinct methods, including hydrogen 
donation responses, metal chelating and antioxidant 
defense protection 36. C. ambrosioides is a rich 
source of distinct polyphenols that may participate 
in this activity.
DPPH Scavenging Activity
	 The findings relating to DPPH scavenging 
activity for C.ambrosioides leaf extract are recorded 
in Figure 1. The reduction in DPPH free radical 
scavenging activity was estimated on the basis of 
50% inhibition concentration (IC50) value. The 
highest concentration was 1280 µg/ml (89.26%), 
indicating the highest free radical scavenging 
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Fig. 1.  Antioxidant capacity (IC50/DPPH) for Commiphoraambrosioides.The sample showed antioxidant activity 
under experimental conditions with IC50=259.8 µg/ml

activity. The maximum levels of polyphenols and 
flavonoids in C. ambrosioides leaves achieved 
the best DPPH radical inhibition results. This 
connection between phenolic compounds and 
antioxidant ability (DPPH) agrees with the findings 
of Schubert et al 37 and Mustafa et al38.
	 This can be demonstrated by: a number 
of products that contain plant extract compounds 
capable of altering the antioxidant capacity; the 
synergistic effects of different compounds; the 
testing conditions and processes of the techniques 
used for antioxidant responses39. In addition, the 
extract exhibited antioxidant capacity, functioning 
under single electron transfer responses. These 
extracts contain enhanced levels of polyphenol 
compounds, which are known to have potent 
antioxidant particles40-42. Polyphenolic compounds 
have limited responsibility for the strong antioxidant 
capacity of C. ambrosioides extracts.
Antimicrobial Activity
	 Two Gram positive bacteria species 
(Bacillus subtilis and Staphylococcus aureus), two 
Gram-negative bacteria species (Escherichia coli 
and Proteus vulgaris) and two fungi (Cryptococcus 
neoformas and Candida albicans) were assayed 
using methanolic extract from Commiphora 
ambrosioides leaves for antibacterial activity, 

as shown in Table 4. The extract was studied 
against all organisms for zones of inhibition. The 
maximum activity was observed using the diffusion 
agar technique with a disc diameter of6.0mm 
for100µl concentration of methanol extract. 
The zones of inhibition for the Gram-positive 
bacteria, Bacillus subtilis and Staphylococcus 
aureus, were 9mm and 18mm, while the Gram-
negative bacteria, Escherichia coli and Proteus 
vulgaris, were 15mm and 10mm, and the fungi, 
Cryptococcus neoformas and Candida albicans, 
were 12mm and 8mm respectively. These results 
indicate that the Commiphora ambrosioides leaf 
extracts were rich in natural antioxidants, inhibiting 
the microorganisms.
	 Gentamycin was used as a control for 
both Gram-positive and negative bacteria, and 
Ketoconazole was used as a control for the fungi 
species. For Bacillus subtilis and Staphylococcus 
aureus, the inhibition zones were 24 mm and 26 
mm; for Escherichia coli and Proteus vulgaris, they 
were 23 mm and 30 mm, and for Cryptococcus 
neoformasand Candida albicans, they were 25 mm 
and 20 mm, respectively.
	 These findings agree with Kaur et 
al43, who examined the antibacterial activity of 
methanol, acetone and chloroform extracts of C. 
Album leaves.
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Fig. 2. The gel electrophoresis profile for some RAMP primer combinations used in this study

Fig. 3. Phylogenetic tree constructed using RAMP-PCR data
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	 Antibacterial activity was evaluated using 
the well plate method and was determined by the 
size of the zone of inhibition. Different extracts 
were studied against the test organisms, namely: 
Lactobacillus, Bacillus subtilis and Escherichia 
coli. The highest activity was 100% concentration 
of various leaf extracts, yielding the greatest zone 
of inhibition in E. coli (19 mm) and Lactobacillus 
(19 mm). Antibacterial activity was compared with 
standard Amoxicillin and was observed to be 23 
mm inhibition for Lactobacillus and 25 mm for 
both E. coli and B. subtilis. 
	 The test was done using the diffusion agar 
technique, with a well diameter of6.0mm (100 µl 
was tested). The positive control for fungi was 100 
g/ml Ketoconazole and the positive control for 
bacteria was 4g/ml Gentamycin. The sample was 
tested at 10 mg/ml concentration.
	 The minimum inhibitory concentrations 
in µg/ml of the tested extract on a range of 
pathogenic microorganisms are displayed in Table 
5. These results show that the minimum inhibitory 
concentration for Staphylococcus aureus was 312.5 
µg/ml, followed by Escherichia coli at 625.0 µg/ml. 
These results confirm that Staphylococcus aureus 
and Escherichia coliexhibitedthe highest inhibition 
zone in methanol extract. Cryptococcus neoformas 
and Proteus vulgaris had equal minimum inhibitory 
concentrations (1250 µg/ml), and Bacillus subtilis 
and Candida albicans were higher still 2500 and 
5000 µg/ml respectively. Bacillus subtilis and 
Candida albicans exhibitedthe lowest inhibition 
zone in methanol extract.
	 Methanol samples from Salicornia 
herbacea, an annual herb of the Chenopodiaceae 
family, have been found to show antioxidant and 
antibacterial effects against several pathogenic 
microorganisms. The samples were also found to 
be a powerful inhibitor of cytochrome P450 activity 
against three CYP isozymes44.
	 The pharmaceutical significance of 
Chenopodium quinoa leaves was evaluated by 
analyzing their phenolic content, the impact of 
phenolic compounds on the characteristics of 
cancer cells and estimating their antioxidant 
behavior. Observations confirmed the chemo-
preventive and anti-carcinogenic effects of their 
phenolic compounds45.
	 Chenopodium album is a rich source 
of anthelmintic substances. It is used medically 

in some nations as a source of several potent 
drugs. Ethanol samples of C. Album leaves were 
discovered to have an antibacterial effect on all 
Gram-positive and Gram-negative microorganisms. 
The strongest effect was reported on B. subtilis, 
with a 13 mm inhibition area at 1000 µg/ml46.
Molecular Marker Analysis using RAMP Assay
	 All RAMP primers generated scorable 
PCR patterns (Figure 2). The RAMP assay 
produced 134 PCR patterns with a mean of 13.4 
patterns per primer. The minimum amount of 
PCR patterns was 8 (RAMP-2) and the highest 
was 21 (RAMP-9 and RAMP-4). The number 
of polymorphic patterns was 75, with a mean of 
7.5 patterns per primer. The minimum number of 
polymorphic patterns was 3 (RAMP-2), while the 
highest amount was 14, produced by the RAMP-
9 primer combination. The polymorphic pattern 
percentage (PP) was 60%, where RAMP-10 had 
the highest PP (85%) and RAMP-6 had the lowest 
(36%). About 16 different RAMP PCR patterns 
were uniquely linked to one of the 7 plant samples 
(Table 6).
	 The study of Saleh47 used the RAMP 
assay to evaluate the phylogenetic analysis of 
arthrocnemum macrostachyum. The RAMP 
markers and the percentages for PCR products are 
amplified in the three genotypes tested. The use of 
21 primer combinations resulted in 145 scorable 
bands, of which 139 (95.862%) were polymorphic, 
with an average of 6,619 amplicons per primer. 
Previously, RAMP markers were used to evaluate 
biodiversity and resemblance between the 40 
accessions of Leymus Hochst. From that research, 
24 (20%) of the 120 RAMP primer combinations 
studied generated visible polymorphic bands. 
Of the 192 bands amplified by these 24 primer 
combinations, 179 (93.23%) were discovered to 
be polymorphic (average 7.64 bands)48.
	 The RAMP assay binary data was used 
to construct a phylogenetic tree between different 
Chenopodium ambrosioides plant samples, to infer 
genetic similarity. The phylogenetic tree was split 
into two major clusters, with samples 6, 7, 2 and 1 
in one cluster and samples 3, 4 and 5 in another. The 
first cluster separated from the common ancestor at 
80% similarity, while the other group separated at 
85% similarity (Figure 3). The genetic similarity 
between different plant samples ranged from 74% 
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between sample 7 and samples 4 and 5, to 86% 
between sample 5 and samples 3 and 4 (Table 7). 

Conclusion

	 Generally, there is a correlation between 
the quantitative outcomes of phenolic and 
flavonoid compounds, which have been observed 
to be particularly related to the antioxidant activity 
(DPPH scavenging) of the C. ambrosioides 
sample. Methanol extract from the leaves of the 
plant have been discovered to be quite efficient 
at inhibiting bacteria and fungi. The RAMP-PCR 
assay proved it efficiency in studying the diversity 
of C. ambrosioides, providing a high number of 
polymorphic PCR patterns with low cost and good 
reliability. This study demonstrates the usefulness 
of using the RAMP-PCR assay in the phylogenetic 
studying of C. ambrosioides and related species.
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