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Abstract

Genus spurge (Euphorbia) is distributed throughout the world, whereas Azad Kashmir is recognized as one of the
distribution centers of this genus. Fuphorbia species are used as traditional medicine, however, the similarity and complexity of
morphological characters in many Euphorbia species make the identification process difficult. DNA barcoding has become an
efficacious tool for species identification based on standardized DNA markers. The present research was focused on identifying the
Euphorbia helioscopia by using universal primers of 7bcL gene via Phylogenetic study. DNA was extracted from the leaves followed
by PCR amplification and sequencing was done by Sanger’s method. Antibacterial activities against Escherichia coli and
Pasteurella multocida (gram negative), Staphylococcus aureus and Bacillus subtilis (gram positive) and antifungal against
Aspergillus niger were done by using the xylene extract. The BLAST results showed up to 96.41% similarity with E. helioscopia
as per data available on NCBI. The sequence was submitted to NCBI with accession number MZ708964. A phylogenetic analysis
was carried out by using the neighbor joining method. Xylene extract of E. helioscopia (X.Eu-S) showed maximum zone of
inhibition (ZOI) (40.47 mm) against E. coli. Similarly, against B. subtilis and P. multicodia, it showed ZOI of 38.6 mm and 37.38
mm, respectively. While S. aureus showed 27.07 mm ZOI with X.Eu-S and 4. niger showed 54.3 mm ZOI. On the basis of molecular
approach, it is confirmed that the Fuphorbia helioscopia is present in (Dadyal) Azad Kashmir approving the evaluation of the
evolutionary relationship of Euphorbia helioscopia with other Euphorbia species. Furthermore, the antimicrobial behavior of E.

helioscopia indicates that this plant has the potential to fight against microbes and can be used as a medicine.
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1. Introduction

Medicinal plants have an effective and authentic role
in the treatment of diseases and health maintenance across the
world throughout human history. But now it has become
more obvious that with the advent of technology in medical
and pharmaceutical fields the industries are getting more
attracted toward the use of plants. However, pharmaceutical
companies used crude extracts from plants and produce large
scale medicine based on natural compounds [1]. The
increasing consumption of medicinal plants has led to
enhance chance of substitution and adulteration accidentally
with closely related herbal species during the manufacturing
process. Molecular markers based technology is believed to
be the best and reliable tool for the identification of medicinal
plants [2]. Moreover, novel DNA barcoding is a reliable, fast
and cost-effective method to identify species by the use of
specific short standardized gene region [3]. This character has
encouraged many researchers to work on the development of
efficient molecular identification and authentication process
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of medicinal plants. Fuphorbiaceae is known as the largest
family with more than 5000 species and 300 genera, making
it the most famous flowering plant among the Anthophyta

Euphorbaciae family is distributed in the tropical
region of Africa and non-tropical regions; South Africa, the
Middle East, Southern USA, China [4] and also in northern
areas of Pakistan (Azad Kashmir) [5]. Euphorbia is
characterized as an annual plant. The flower of Euphorbia is
retiring in the center of the cup and consists of a three-celled
and lobed, ovary that hangs over the brim of the cup-like
involucre and extends up to a long stalk. The staminate
flowers have countless lining the inside of the cup and each
lining comprises of one single stamen in the center of very
little buds [6]. Euphorbia helioscopia is known as sun spurge
and it was also known as umbrella milkweed, wart spurge,
Piryano doolai, gundi booty and Chhatri dodak in different
countries. It is categorized as cold in nature and bitter in taste.
Since Euphorbia helioscopia is recognized as a medicinal
plant. Therefore, it has been used for the treatment of various
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human alignments, including bacillary dysentery, malaria,
cancer, osteomyelitis, diabetes, heart diseases, jaundice, skin
disecases and hepatitis etc. [4]. However, the stem and leaves
of Euphorbia helioscopia are used to reduce fever, cholera
and against the anthelminthic.

The essential oil obtained from seeds are used to
cure constipation [6-7]. The whole plant has excessive
medicinal importance. Based on information and
ethnobotanical survey of various countries it has been found
that E. helioscopia is practiced as folk medicine in Pakistan
also because of its anthelminthic and cathartic properties [8].
In addition, this plant (E. helioscopia) has been active in
many studies, different pharmacological activities including
antibacterial, insulin secretagogin and antifungal [9]. In
different regions like Asia, Europe, North Africa and China
this medicinal plant has also been used as remedial material
against malaria, osteomyelitis and bacillary dysentery [4-10].
In past decades, Euphorbia helioscopia has been investigated
widely. Various secondary metabolites and natural products
including lipids, diterpenoids, tannins flavonoids,
triterpenoids, and essential oil have been isolated from this
species by many researchers [8-11-12]. From the literature
survey, it has also been found that E. helioscopia has been
used for dying purpose i.e. for red, blue and purple shades and
probably was used as a food color [13]. In view of the need
of Euphorbia helioscopia in various fields, proper
identification and authentication are required for their
effective utilization in medicine and food purpose.

In humans, Escheriachia coli is a major causative
agent of urinary tract infection and also cause septicemia,
enteritis and neonatal meningitis [14]. Staphylococcus aureus
causes human skin infection and also weaken immune system
[15]. Now-a-days, treatment of diseases caused by microbes
has become difficult due to occurrence of antibiotic
resistance. Hence, there is a need to discover alternative
antimicrobial agents to treat bacterial infections that become
an effective approach to overcome antimicrobial resistance.
Recently, Zhu et al.,[16] reported that antimicrobial behavior
of essential oil from E. helioscipia using ether extract against
E.coli and S. aureus and found effective results. Similarly, in
another study, essential oil of E. helioscopia was used to
check antimicrobial behavior against S. aureus and B. subtilis
and found moderate results against B. subtilis [17]. Although,
Ali et all [18] used leaves of E. helioscopia against some
fungus including A. niger using distilled water mustard oil
extract. In case of identification, literature supported
phylogenetic analysis of E. helioscopia present in different
vicinity of Khyber Pakhtunkhwa to check presence of rust
fungus on E.helioscopia using ITS region [19].

Similarly, phylogenetic study using chloroplast
region also done of E. helioscopia in China [20]. However, to
best of our knowledge identification of E. heliocopia as
medicinal plant in vicinity of Azad Kashmir (dadyal) for
phylogenetic study was not practiced before. Therefore,
present research work is conducted to explore correct
authentication & identification of Euphorbia helioscopia as a
medicinal plant of Azad Kashmir by using specific universal
primers (rbcL) for phylogenetic study. Further, other aim
behind this present research was to investigate potential of
Euphorbia helioscopia for Dbiological activities against
Bacillus subtilis and Styphylococcus aureus (gram positive
bacteria), Pasteurella multocida and Escherichia coli (gram
negative bacteria) and against (one fungal strain) Aspergillus
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niger with xylene extracts. This is because xylene extract was
not practiced before for the antimicrobial behavior of
Euphorbia helioscopia. Although still there is lot of research
is required on E. helioscopia for their proper and effective
usage in medicines and food industries.

2. Materials and Methods

The medicinal plant (Euphorbia helioscopia) was
collected from Dadyal, Azad Kashmir, Pakistan. After
collection it was dried carefully and identified at the
taxonomic level by Dr. Mansoor Hameed, Department of
Botany, University of Agriculture Faisalabad Pakistan. The
leaf tissues of the dried plant were grounded and further used
for the following experiment.

2.1. Isolation of DNA and PCR amplification of rbcL gene
The total genomic DNA extraction of Euphorbia
helioscopia was carried out by using the Cetyl-Trimethyl
Ammonium Bromide (CTAB) protocol proposed by Doyle
and Doyle, 1990 with minor modification,[21-22]. Universal
primers for the rbcL barcodes were used in this study. The
forward sequence of rbcL gene for amplification was rbcL-F
(5'-ATGTCACCACAAACAGAGACTAAAGC-3') and the
reverse sequence was rbcL-R (5'-
GTAAAATCAAGTCCACCRCG-3") [23]. PCR
amplification was performed in 20 pL reaction mixture. PCR
reaction mixture comprised master mix (HPR 002- 01, 2x ke
plus Taq HiFi PCR Mix, Zokeyo, Sultan group), autoclaved
dH,O, forward and reverse primers and DNA template). The
thermocycler profile was adjusted as; denaturation at 94 °C,
for 4 mints; 94 °C for 30 seconds, annealing varied from 50.3
to 51 °C for 30 seconds, and extension at 72 °C for 1 mint of
32 cycles and post extension at 72 °C for 10 mints (All these
PCR conditions were the self-optimized by researcher). The
amplified results were confirmed by 1% agarose gel
electrophoresis (AGE) in 1X TAE. Staining was done by
ethidium bromide (EtBr) to visualize and check the presence
or absence of amplified products/bands. Gel imaging was
done by documentation system of Syngene, Genius Gel Light
Imaging System under bright UV light [24]. The band size
was determined using lkb DNA ladder (GeneRulerTM),
(Cat.No. R0611). In literature, the same method of PCR
amplification with slight modification was proposed by Jayali
and sukamto [25]. Further, PCR products were purified using
WizprepTM Gel Purification Mini Kit Cat. No. W70150-100
(100 prep). Purified PCR products were sequenced bi-
directional using Sanger’s method from the Centre for
Applied Molecular Biology (CAMB), Lahore services.

2.2. Sequence Alignments and Phylogenetic analysis

Sequences were assembled and aligned with the
chromas program (version 2. 6. 6) and alignment was
adjusted manually using Bio Edit sequence alignment tool
[26]. Then DNA sample’s contig was obtained. After that, the
sequence was analyzed through BLASTn and compared with
DNA sequences in GenBank NCBI. The sequence generated
of Euphorbia helioscopia medicinal plant of Azad Kashmir
Pakistan was submitted to GenBank (NCBI) with alignment
length 569 bp and (accession number MZ708964). For
phylogenetic analysis, the desktop version of MEGA 7
program was used and phylogenetic analysis was done by
neighbour-joining method based on Maximum Parsimony
analysis with 1000 bootstrap replicates [26].
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2.3. Plant Extract preparations for Antimicrobial Activity

5 g sample of Euphorbia helioscopia leaves was
macerated with 25 mL (3x) xylene solvent on an orbital
shaker for 2-3 days. After that, xylene crude extract of
Euphorbia helioscopia leaves was filtered, evaporated to dry
and weighed. Then, the extract was dissolved in Dimethyl
Sulfoxide (DMSO) and stored at 4 °C for further use in
antimicrobial activity.

2.4. Antimicrobial Activity

Antimicrobial activity of Euphorbia helioscopia
leaves of xylene extract was determined against four bacterial
strains, Escherichia coli and Pasteurella multocida (gram
negative), Staphylococcus aureus and Bacillus subtilis (gram
positive) and one fungal strain (4Aspergillus nigger) by using
well diffusion method proposed by Palanisamy and
coworkers [27]. Potato dextrose agar (PDA) for antifungal
and sterilized Nutrient agar (NA) for antibacterial activities
were used at the respective pH of each media with 0.1 N
HCI/NaOH. The medium was sterilized by autoclaving at 121
°C for 30 minutes. 100 pL of inoculum was added from liquid
media to each plate and mixed well with the agar media. In
the solidified agar, the wells of 4 mm were cut with the help
of a sterilized borer. 40 uL of the sample was poured into each
well. Streptomycin (for bacteria) and Terbinafine (for fungus)
of 50 mg/mL concentration were used as positive controls
[28]. DMSO was used as negative control. The petri plates
were kept for incubation at 37 °C and 25-30 °C for
antibacterial and antifungal activities respectively [29-30].
Reading for antimicrobial activity with each tested microbes
was taken repeatedly 3 times. Anti-fungal and anti-bacterial
activities observed by measuring diameter (mm) of inhibition
zones using a vernier caliper and zone of inhibition (ZOI) was
expressed as mean + standard deviation (SD) (Table 1).

3. Results and discussion
3.1. Results
3.1.1. Isolation of DNA and amplification of rbcL gene
DNA isolation of Euphorbia helioscopia by CTAB
method show good results in Figure 1(a). The amplified
product of conserved region (rbcL) is required to initiate the
DNA barcodes for the identification of indigenous flora. The
rbcL region was amplified using one pair (reverse and
forward) of candidate primers. Euphorbia helioscopia
showed good amplified results with universal primers. rbcL
primer shows proficient amplification results in Figure 1(b).
In literature, same DNA barcodes (rbcL) was used for the
identification of medicinal species of genus piper and found
significant outcomes [31]. Similarly, another study
acknowledged the rbcL as a good candidate for the
identification of traditional medicinal herbs from several
adulterants species [32]. However, in China Miao et al, used
rbcL primer/marker for the identification process at the
species level [33]. Another study certify our results and
reported that rbcL is good for the identification of endangered
species at generic level [34].

3.1.2. Sequence Alignment and Phylogenetic Analysis

PCR amplification results of the rbcL region primers
were of approximately 600 bp. In order to identify phylogeny,
the sequence was compared with sequences in GenBank data
(NCBI) by using BLAST search. The sequence homology
was around 96.41 %. Phylogenetic analysis may specify and
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observed position of taxon with the Euphorbia helioscopia
plant. Data of phylogenetic analysis has shown in Figure 2.
In this regard, the phylogenetic study using neighbor joining
method verified that the rbcL gene can be used to observe
relationship among different species of Euphorbiaceae.
However, results of phylogenetic analysis show relationship
of different species with the Euphorbia helioscopia on the
basis of genetic similarity [35]. Further, in the present study,
phylogeny results have confirmed the identification of
Euphorbia helioscopia at molecular level. Moreover, it was
also observed that the 7bcL gene as universal primer has high
amplification rate. In literature, it is reported that rbcL gene
has high amplification power with bi-directional sequencing
of reverse and forward primers, in comparison to another
candidate of barcode gene. Further, Jayali and coworkers
constructed phylogenetic tree of plants also based on genetic
diversity by neighbour joining method [25]. However,
another study was also reported for constructing phylogenetic
relationship using neighbor joining method [31].

3.1.3. Antimicrobial activity

Xylene extracts of E. helioscopia (X.Eu) in stock
was 640 mg/mL concentration (X.Eu-S) and dilute working
solution was of the extracts 50 mg/mL concentration (X.Eu-
D) showed significant antimicrobial activity against all tested
microbes such as Bacillus subtilis and Staphylococcus aureus
(gram positive bacteria), Escherichia coli and Pasteurella
multocida (gram negative bacteria) and (one fungus strain)
Aspergillus niger as shown in (Figure 3) and (Table 1). These
microbes show different ZOI of inhibition respectively. In the
case of bacterial strains as shown in Figure 3, (a) E. coli, (b)
S. aureus, (c) P. multocida and (d) B. subtilis, showed
significant results in both X.Eu-S and X.Eu-D. However, one
fungus strain has also shown significant results in both
samples. Terbinafine (TER) streptomycin (STM) were used
as a positive control in antifungal activity and antibacterial
activity, respectively and showed different ZOI as mentioned
in Table 1. According to the literature, Euphorbia helioscopia
is enriched with terpenoids, tannins, lipids, amino acids,
steroids and flavonoid compounds [4-36]. This finding
suggests that the antimicrobial behavior of E. helioscopia
might be due to the existence of these secondary metabolites.

Moreover, the antibacterial behavior of this plant
against gram negative and gram-positive bacteria suggests
that it would be beneficial to use this plant or its derived
bioactive constituents for remedial purpose such that to cure
infectious diseases caused by antibiotic resistant microbes. In
present research study, all tested microbes such as Bacillus
subtilis and Staphylococcus aureus (gram positive bacteria),
Escherichia coli and Pasteurella multocida (gram negative
bacteria) showed antimicrobial potential. X.Eu-S sample
showed maximum antibacterial activity against E.coli (40.47
mm ZOl), similarly, against P. multicodia maximum zone of
inhibition (37.38 mm) observed. Furthermore, X.Eu-S
against B. subtilis and S. aureus have also been shown 38.6
mm and 27.07mm ZOI respectively. Likewise, X.Eu-D also
showed bacterial growth inhibition against selected negative
strains such as E.coli and P. multocida that showed ZOI up to
35.27 mm and 16.03 mm, respectively. While X.Eu-D against
positive strain like B. subtilis and S.aureus have also been
shown ZOI 38.6 mm and 18.33 mm. Streptomycin (STM)
was used as a positive control in antibacterial activity which
showed maximum inhibition against E.coli with 50.87 mm
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ZOL. In literature methanol extract of Euphorbia helioscopia
has been used against different bacterial strains including S.
aureus and E. coli and found significant results [37]. In the
present study, one fungus strain (4. niger) showed significant
results. Moreover, X.Eu-S and X.Eu-D showed zone of
inhibition 31.33 mm and 22.6 mm respectively against A.
niger as shown in Figure 5. Terbinafine (TER) was used as a
positive control in antifungal activity which showed 54.3 mm
ZOl. In literature, different extracts such that Petroleum ether,
methanol, and Dichloromethane of Euphorbia helioscopia
were used against different fungus other than Aspergilus
niger and found inactive and non-significant results [8]. In
another study methanol extract of E. helioscopia was reported
against fungal strain other than Anger and found low
inhibitory effect [37]. Further, some studies have also been
reported different extracts of Euphorbia helioscopia other
than xylene against A. niger strain were discussed in
discussion section.

3.2. Discussion

The northern hilly areas of Pakistan (Azad Kashmir)
has a great diversity of medicinal flora to cure human diseases
and the maintenance of health. The native people of Azad
Kashmir have traditional knowledge and huge expertise
regarding plants of medicinal importance [38]. A significant
percentage of people rely on synthetic drugs, but due to their
high cost, side effects and inadequate availability of the drug.
Therefore, there is a dire need to identify the medicinal plant
(Euphorbia helioscopia) at the molecular level and to
investigate its potential as a therapeutic agent.

3.2.1. Amplification and phylogenetic analysis

In this present research study, we have provided
comprehensive results based on DNA markers for the
identification of medicinal flora of Azad Kashmir (Euphorbia
helioscopia) for phylogenetic study and also the antimicrobial
behavior using xylene extract which was not reported before.
Owing to morphological similarity of Euphorbia helioscopia
with other Euphorbia species the identification process has
become challenging morphologically. But, using DNA
barcodes would be extremely practical for identification. In
this regards our analyses have shown significant results
regarding the identification of Euphorbia helioscopia at
molecular level. Universal primers (rbcL) has been adopted
as a standard DNA barcode for Euphorbia helioscopia.
Several studies have used these universal primers for the
identification of flora [39-42]. The results showed that rbcL
primers region has good amplification and specie resolution
power to indicate presence of Euphorbia helioscopia. The
results certify the previous research findings using DNA
barcodes in Indian Japanese and Korean medicinal plants [1].

In literature another research also certifies our
results, using universal primers (matK and rbcL) for
Angiosperm plants [41]. The universal primers like rbcL [25],
matK and ITS [35] regions of DNA have contributed widely
to plant phylogeny and are recognized as greatly used
phylogenetic markers. However, the sequences obtained by
amplification of universal primer (rbcL) were used to build
the phylogenetic tree to study the evolutionary relationship
between the species of Euphorbia. Thus, this present research
work analyzed the first phylogenetic study of the most closely
related species of Euphorbia helioscopia with other
Euphorbia species. We noticed that our results of
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phylogenetic analyses using universal primers rbcL not only
provide some new insights but also successfully differentiate
the closely related species in Euphorbia at molecular level.

3.2.2. Antimicrobial activity

Antibiotic resistance is a major risk and has become
a challenging task to healthcare sectors in all developed and
under developed countries to get rid of this problem. The
occurrence and widespread resistance of pathogenic bacteria
against synthetic drugs has substantially threatened the use of
current available antibacterial therapy. That’s why it has
become crucial to identify new antimicrobial substances from
natural sources especially from plants, which produce a vast
variety of bioactive compounds as secondary metabolites
with therapeutic potential [43]. Thus, the present work was
conducted to evaluate the antimicrobial potential of medicinal
plant (Euphorbia helioscopia) xylene extract against human
pathogens. In literature different solvent systems have been
used for antimicrobial assays of medicinal plant (Euphorbia
helioscopia ) including; n-Hexane, ethyl acetate [44], water
[9], methanol [37] & dimethyl sulfoxide (DMSO). However,
xylene has not been used in extraction for study of Euphorbia
helioscopia for antimicrobial potentials. Both X.Eu-S and
X.Eu-D samples showed maximum antibacterial activity
against E. coli. However, a maximum zone of inhibition
(40.47 mm) observed by our X.Eu-S sample against E. coli.

From the literature survey, a similar findings were
revealed from water extract of E. helioscopia which showed
maximum inhibitory effect against E.coli [9]. Streptomycin
was used as a positive control in each antibacterial activity
with 50 mg/mL concentration. Streptomycin an antibacterial
drug usually belongs to the aminoglycoside class of
antibiotics. As a standard drug, it destroys the membrane of
microbes that cause the infection. Moreover, this drug may
also be used for the treatment of other serious infections [45-
46]. X.Eu-S sample showed (38.6 mm) ZOI against B. subtilis
which was observed almost equal to ZOI of positive control
(39.1 mm). Similarly, X.Eu-S showed an inhibitory zone
(37.38 mm) against P. multocida which was observed to be
close to the inhibitory zone of positive control (39.1 mm). So
this finding suggests that it would be beneficial to use xylene
extract of Euphorbia helioscopia instead of synthetic drugs to
cure pathogenic diseases caused by B. subtilis bacteria
(endocarditis, bacteremia, septicemia and pneumonia) and P.
multocida (lower respiratory tract infections, including
trachea bronchitis and pneumonia etc.) respectively.

Staphylococcus aureus has shown lesser ZOI (27
mm) with respect to rest bacterial strains. Although in the
literature some extracts of E. helioscopia such that methanol
and dichloromethane exhibited a good antibacterial potential
towards S. aureus, E. coli and B. subtilis by saleem et al [8].
In another study, E. helioscopia leaves have been used for
antimicrobial testing against S. aureus, E.coli and B. subtilis
and with different fraction i.e. butanol, dichloromethane, n-
hexane and ethyl acetate and found significant results with
ethyl acetate against all test microbes [6]. However,
Aspergillus niger causes many health issues in humans i.e.
allergy and asthma. It is also reported as a highly resistant
fungal strain. Further, this fungus recognized as the black
mould in vegetables, fruits also causes the degradation in
food stuffs [47]. Therefore, there is an urgent need to discover
novel therapeutic agents from natural sources to cure the
diseases caused by resistant microbes.
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Fig. 1 Morphological view of Euphorbia helioscopia, isolated DNA and PCR amplicons profile. (a) Morphological structure (b)
shows the DNA extraction (c¢) shows amplified products of rbcL region of Euphorbia helioscopia. Approximately 600 bps PCR
products were shown when compared with standard 1Kb ladder (Gene rulerTM).
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| MN299884.1 Euphorbia helioscopia
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Fig. 2 Phylogenetic tree by neighbour-joining (NJ) method. This neighbor joining tree is based on one chloroplast region rbcL.
The underlined EUF query seq was our sequence which shows phylogenetic and evolutionary relationship with other Euphorbia
species. On an evolutionary basis, phylogenetic analyses were conducted using MEGA?7.
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Fig. 3 Antimicrobial activity of Xylene extracts of Euphorbia helioscopia (X. Eu) leaves against; (a) Escherchia coli, (b)
Staphylococus aureus, (c) Pasteurella multocida, (d) Basillus subtilis and (e) Aspergillus niger. In pictures, S and D alphabet shows
X.Eu-S and X.Eu-D samples.
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Fig. 4 Graphical Representation of Xylene extract antibacterial behavior of Euphorbia helioscopia leaves against B. subtilis, P.
multocida, E. coli and S. aureus. Each bar indicates data from mean of three independent experiments with standard deviation.
Streptomycin was used as positive drugs for antibacterial activities.
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Fig. 5 Graphical Representation of xylene extract antifungal behavior of Euphorbia helioscopia leaves against A. niger. Each bar
indicates data from mean of three independent experiments with standard deviation. Terbinafine (TER) was used as a positive drug

for antifungal activity.

Table 1. Results of Antimicrobial studies of xylene extract of E. helioscopia leaves.

Sample Concentration Antimicrobial Assay
(mg/mL) [Mean ZOI (mm) £ S.D]
Escherchia Staphylococus Basillus Pasteurella Aspergillus
coli aureus subtilis multocida niger

X.Eu-S (Stock conc.) 640 40.47+0.49 27.07+£0.99 38.6+1.05 37.38+0.33 31.33+1.02
X.Eu-D (Dilute 50 35.27+0.21 18.33£1.15 34.43+0.38 16.0340.95 22.6+0.46
conc.)
STM 50 50.87+0.59 33.83£0.4 39.1£1.3 39.1£1.3 -
TER 50 - - - - 54.3+0.78

Note: X. Eu: Xylene extract of E. helioscopia,1=Stock & 2=diluted, STM: Streptomycin for bacteria, TER: Terbinafine for fungi.

Further, the bright side of the story depicts that A4.
niger has shown its role in the most important
microorganisms which are used in biotechnology. It has also
been used to produce and protect food items for many
decades, to produce citric acid and extracellular enzymes
[48]. Terbinafine was used as a positive control in anti-fungal
activity [49-50]. Terbinafine fights infection caused by
fungus and has been used as an antifungal medication.
Moreover, Terbinafine pills are used to treat infections caused
by fungus that affect the toenails or fingernails [51]. The
concentration of each extract in the working extract was 50
mg/mL. Our sample showed significant results against A4.
niger with ZOI (31.33 mm). Similarly, in literature,
significant results have been reported with water extract
against A. niger [9]. Further, in literature, another study
reported the antifungal behavior of Euphorbia species against
A. niger with ethanol extract and found effective results [52].
Our present research work will cover the literature gap by

Nawaz et al., 2025

phylogenetic study of Euphorbia helioscopia & antimicrobial
behavior using xylene extract of Euphorbia helioscopia.

4. Conclusions

Identification of medicinal plants at a molecular
level is the need of the hour to address the day to day
increasing number of commercially important plant varieties.
Therefore, keeping this under observation the present
research work focused on the molecular level identification
of a medicinal plant of Azad Kashmir named Euphorbia
heliscopia. Steps included were DNA extraction by CTAB
method (Doyle-Doyle) followed by PCR using universal
primer rbcL. After sequencing, different bioinformatics
analyses were performed to analyze its phylogenetic
relationship with other plant species using the neighbour-
joining method. The final sequence was submitted in the
Gene Bank NCBI with (accession number MZ708964).
These results indicate the presence of Euphorbia helioscopia
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in Azad Kashmir (Dadyal). Later on, to further confirm the
potential of the plant for being antimicrobial, was determined
using Xylene extracts and found positive results which were
not practiced before with Xylene. Antimicrobial activities
showed antimicrobial behavior against all tested microbes
which disclosed the therapeutic potential of the selected plant.
Xylene extract of E. helioscopia showed, maximum zone of
inhibition (40.47 mm) against E. coli. Similarly, against S.
subtilis and P. multicodia, the sample showed a maximum
zone of inhibition (38.6 mm) and (37.38 mm) respectively,
while S. aureus showed 27.07 mm ZOI with X.Eu-S.
Furthermore, 4. niger showed 54.3 mm zone of inhibition.
These results indicate that this plant would be used against
microbial resistance drugs. Further, a comprehensive study is
required to identify the actual bioactive molecules that could
lead to better drug development studies.
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