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ABSTRACT

The perform study was executed to inspect the phytochemical complement, antimicrobial activity of chloroform (ChL),
ethyl acetate (EA), as well as ethanol (ET) extracts in the leaves and root tubers of spurge E. condylocarpa along with
green synthesis, characterization and antibacterial attain of zinc oxide nanoparticles on multidrug-resistant bacterial isolates
such as staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli by Minimum Inhibitory Concentrations
(MIC). The inclined ZnO NPs were categorized along UV-vis, FT-IR, SEM, XRD, together with EDX. This experiment
applied in the laboratories of Biology Department, College of Science Salahaddin University, and conducted according to
a completely randomized design (CRD) with three replications. E.condylocarpa leaves and root tubers have been retainer
as reducing, capping and stabilizing agents, the configuration of ZnO NPs portrait by shift in color from dark yellow to
yellowish white. X-ray diffraction (XRD) valid the crystallinity of ZnO NPs. FT-IR spectroscopy corroborated the
functional groups of leaves and root tubers extracts Qualitative phytochemicals analysis focuses on the presence or absent
of several chemical groups in the plant parts. Total condensed tannin, and total phenol was done in both parts. The results
showed that the amount of total condensed tannin was more in leaves as comparison to root tubers, while total phenolic
content in ethanol extract more than in ethyl acetate then in chloroform in both leaves and root tubers. The crude extracts
of leaves and root tubers showed that the plant contains different phytochemicals such as terpenoids, steroids, saponin,
flavonoids, phenol, tannin, coumarins, quinone, and alkaloids. The lowest significant MIC values with E. coli was 4.17
mg/ml for ethanol leaf extract of E. condylocarpa.
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INTRODUCTION

Depending on their attending uses, aromatic and medicinal
plants can be sold as both fresh and dried goods.
Additionally, medicinal plants are utilized as raw elements
to make pharmaceutical industry- marked medications'.
Plants create bioactive substance called phytochemicals to
defend themselves. Some important phytochemicals
include carotenoids polyphenols, isoprenoids, phytosterols,
saponin, dietary fibers, and certain polysaccharides. They
can be obtained from foods, including whole grains, fruits,
vegetables, nuts, and herbs?. Euphorbia condylocarpas root
is used in traditional medicine to cure cancer, migraines,
and costiveness. It is also used as an emollient and to extract
various phenolics from the plants root®. Phytochemicals are
the bioactive natural chemical substances that give plants
their medicinal properties. Primary and secondary
metabolites are the two general categories into which
phytochemicals fall*. The glabrous perennial herb spurge
(Euphorbia condylocarpa M. Bieb.) is a portion of family
Euphorbiaceae, which is one of most significant groups of

medicinal in the world. Antioxidant flavonoids, especially
flavones, anticancer effects, antibacterial effects, anti-
inflammatory, wart treatments, decrease risk of blood
cancer, osteoporosis, and wound healing are some of this
plant’s therapeutic qualities. In Turkey, Iran, Northern Iraq,
and the Caucasus (Georgia, Armenia, Azerbaijan, and
Russia)>® Euphorbia condylocarpa grows in limestone on
mountain slops in oak trees, numerous Iraqi forest zones,
such as Rowanduz Gorge, Gali Warte, Haji Omaran,
Darbandi Basian, and Qopi Qaradax, have documented
biodiversity of various kinds of this plant’. In traditional
medicine Euphorbia condylocarpa root and leaf extracts are
used in treat constipation, gonorrhea, and skin conditions®.
Another options to antibiotics, nanoparticles are being
employed progressively to intent bacteria. Using
nanoparticles in bacterial coatings and pharmaceutical
products to stop infections, as well as encourage wood
healing are two cases to how nanotechnology may be very
helpful in serving bacterial infections’. Multi- drug
resistance bacteria have emerged as a direct result of the
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extensive usage of antibiotics, according to several studies,
therefore attention focused on use of nanoparticles with
antibacterial activity!®. The nanoparticles functional
antibacterial activity stems from there inherit high- surface
to volume ratio due to their smaller particle size. There
characteristics ensure close bonding interactions between
nanoparticles and microbial membrane. The relatively large
surface area and small size of NPs enables them to penetrate
cell membrane of pathogens increase their antibacterial
effectiveness!!. Zinc oxide (ZnO) nanoparticles represent a
noble class of inorganic nanomaterials, exhibiting a range
of unique properties such as photocatalytic effects,
antioxidant abilities, antibacterials and antifungal activity
making them highly valuable across various research
domains'?. According to'? zinc oxide nanoparticles inhibit
the proliferation of bacterial species such as E. coli, S.
aurous, and P. multicide bacterial and fungal species'*
investigated that there several variables which effect on the
green synthesis of nanoparticles from plant extract such as
solvents, temperature, PH, and pressure levels.

The intention of this study examines the antibacterial tracts
of nanoparticles produce across green synthesis, along with
ethanol, ethyl acetate, chloroform leaves besides tuber root
extract of E. condylocarpa against three multidrug resistant
pathogenic bacteria including S. aureus, P. aeruginosa, and
E. coli. Additionally phytochemical screening was also
conducted in both parts.

MATERIALS AND METHODS

Extraction of Plant

The fresh plant root tubers and leaves were harvested,
washed thoroughly in water and shade dried for 14 days for
root tubers and 7 days for leaves. The dried plant was milled
to fine powder and stored in a tight plastic bottle until
needed for extraction purposes. Plant extracts were
prepared by using three different solvents (Chloroform,
Ethyle acetate, and Ethanol), as elucidate in figure (2)

The extraction of plant parts (leaves and tubers) of E.
condylocarpa M. Bieb., concluded by Soxhlet methods. In
this method, 10 grams of dried powdered materials (leaves
and root tubers) were subjected with extraction by three
different solvents (ethanol, ethyl acetate, and chloroform)
by using a Soxhlet apparatus at 60 °C for 8 hours for tubers
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Table 1: Yield of crude extracts of different solvents of
leaves and root tubers of E. condylocarpa M. Bieb.

Plant Dry weight Chloroform Ethyl Ethanol
parts  (g) extract (g) acetate (g) extract (g)
Leaves 10.0 0.75b 0.65c¢ 093 a
Tuber 10.0 0.68 b 047c 0.74 a
root

The means in each category of column followed by the
same letters are not significantly different at p<0.05
according to Duncan’s Multiple Range test.

Table 2: The percentage of yield of crude extracts of
different solvents of leaves and root tubers of E.
condylocarpa M. Bieb.

Plant parts Yield %

Chloroform Ethyl acetate  Ethanol
Leaves 7.5b 6.4c 92a
Tuber Root 6.8 b 4.7c¢c 73a

The means in each category of column followed by the
same letters are not significantly different at p<0.05
according to Duncan’s Multiple Range test.

and 4 hours for leaves. A rotary evaporator. The performed
extracts were clarified and condensed by operating a rotary
evaporator operating at 40°C with reduced pressure was
used to filter and concentrating the resulting extracts.
Before being employed, the extract were kept in the
freezer'.

Determination of Plant Extract Yields

The yield of evaporated dried E. condylocarpa leaf, and
root extract based on the dry weight of the extract was
calculated as described by !° from the subsequent
calculation:

Yield (g/10 g of dry plant materials) = weight of the
extract(g) x100/weight of the dry plant material.
Nanoparticle Preparation

Preparation of Plant Extract

The Fig. (3) provides a pictorial representation of the plant
extraction procedure. It can be seen that the fresh leaves and
root tubers of E. condylocarpa plant were dripped with
distilled water besides left in a dried place for a while to be
dried. After that, the dried leaves and root tubers were
crushed along with converted into powder. To obtain its
finest form, the resulting powder was sieved through a mesh
screen. After the process of shading, drying, and grinding,
(5) grams of each dried leaves and root tubers were mixed
with 100 ml of deionized water. Then, the coalesce was
boiled for 30 minutes at 60 °C by using a magnetic stirrer
with a hot plate. Next, the mixture was put under reflux
conditions to be extracted. After that, the aqueous plant
extract of the leaves and root tubers were gained by filtering
the mixture using filter paper Whatman No. 1. Then, this
aqueous plant extract was prepared to be used in further step
testing!®.

ZnO NPs Synthesis by Green Methods

Zinc oxide NPs were generated via green synthesis methods
as outlined in (Fig. 3). In a beaker dissolve 2gm of zinc
sulphate in 100 ml of distilled water and maintain stirring
for 20min at 60°C, subsequently, add 100 ml of plant extract
dropwise to the solution, followed by the addition of 1 M
NaOH solution until the color transitions from dark yellow
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Table 3: Qualitative Phytochemical screening of varied extracts of E. condylocarpa in leaves and root tubers

compound  plant parts Terpenoid steroid Saponin Flavonoids phenol Tannin Coumarin quinone alkaloid

extract

Ethanol Leaves + + - + + + + + +
Tuber root + + - + + + + + i

Ethyl Leaves + + + + - + - + -

acetate Tuber root + + + + + + + + -

Chloroform Leaves - + + - - - - + +
Tuber root + + + + + + + + +

Key: + = present; - = absent

to yellowish-white. Upon resolution of the reactions, 50ml
of deionized water was introduced to the paste and allowed
to sort out for 24 hours to rushed the nanoparticles (Fig.4),
which were subsequently dried in an oven at 90°C to isolate
the nanoparticles. The paste was placed in a crucible and
calcinated at 400°C for 2 hours to obtain clear Zno NPs. To
terminate the basic solution, the contents were thoroughly
and constantly washed through distilled water!’. The
powdered samples were kept in an area that’s dry for
beyond characterizations.

Culture Media and Activation of Bacterial Strains

For the cultivation of bacteria, the media of Muller Hinton
broth was used. The inoculum was primed by transferred
numerous single colonies of bacteria into a sterile broth
media furthermore crossbred together, all at once incubated
at 37°C for 24 hr. inoculum of the culture solution was
accommodated to the Mc Farland scale 0.5 and verified by
spectrophotometer at 580nm, which is equal to 12x10%
CFU/ML for bacteria. The initial solutions were diluted in
1:10 ratio for the suspension of bacteria'®.

Preparation of Bacterial Test Isolates

For this study, three multidrug-resistant bacteria were sort
out, which were one gram-positive bacteria Staphylococcus
aureus, with two gram-negative bacteria Pseudomonades
aeruginosa, Escherichia coli. The microorganisms were
acquired from the laboratory of microbiology, at the
Salahaddin University-Erbil, College of Science. Each
strain was grown in a separate test tube contains Sm of
sterile Muller Hinton broth at 37 for 24 hours.

Activation of Pure Farms of Microorganisms

The insulate of the three bacterial species were actuated for
24 hours before testing the plant extracts and the

Table 4: The ZnO NPs particle size calculation using
Dybe-Scherers formula along data form

No. of Planes Pos. FWHM Size

peaks (°2Th.)  (°2Th.) (nm)

1 100 31.8024 0.8659 10.4

2 002 345111  0.6298 14.02
3 101 36.2124 0.2755 32.34
4 111 447127  0.6298 14.48
5 102 47.5555 0.7872 11.63
6 110 56.6148 0.6298 15.21
7 103 62.9501 0.7872 12.48
8 112 67.9333 0.7872 12.83

average size 15.42

nanoparticles, Muller Hinton broth media was used to
activate microorganisms.

Assessment of Antimicrobial Activities of Plant Extract and
ZnO NPs by Microdilution

Antibacterial exertion of extracts of the plants and
nanoparticles were assayed by the Microdilution method in
accordance with to former ways with, that used for ascertain
of the Minimum Inhibitory Concentration (MIC) of the
leaves as well as root tubers of E. condylocarpa M. Bieb.
The assessment was carried out in 96-well barren
microplates, afterwards 100ul of Muller Hinton broth was
introduced to each well of the microplate. The first well was
filled with 100 pl of the sample. Next, by transferring 100pl
content from the initial well into the next well of the same
row of the microplate, next to adding the content of the well,
here procedure was frequented for the following well of the
analogous row to obtain serial dilutions (3.125, 6.25, 12.5,
25, 50 mg/ml). In this instance, the concentration of the
sample will decline, while the broth media with pure

Figure 2: Soxhlet extraction of E.condylocarpa (A) leaves, (B) root tubers using (chloroform, ethyl acetate and ethanol)
solvents

IJDDT, Volume 15 Issue 3, July - September 2025

Page 1008



Antibacterial Efficiency of Euphorbia condylocarpa Zinc Oxide Nanoparticles

o

E.condylocarpa leaf

NPs formation

Heating for 30 min.at 60°C leaf extract

Heating for 30 min.at 60°C tuber root extract

Drying&calcination of ZnO NPS ZnO NPs powder

At 400°C for 2 hours

Figure 3: Preparation process of ZnO nanoparticles from leaf and tuber roots of E.condylocarpa

dimethyl sulfoxide were handled as a negative control,
whereas Ciprofloxacin(antibacterial) was deliberated as
references. A microbial suspension of the working solution
was infused in each well. The absorbance for each well was
deliberated at 630nm before incubation time: by using
ELISA Microplate Reader, the microplate was incubated at
25 °C for 24 h for growth of bacteria. The absorbance was
measured again after incubation time to approach with
initial measurement. By contrasting the absorbance before
and after incubation time, the MIC was assessed at the point
of concentrations. The experiment was carried out in
triplicating for each microbial growth.

Qualitative Analysis of Phytochemicals in Leaves and
Tuber of E. condylocarpa

According to the methodology adopted by'®, plant parts
(leaves and root tubers) extract crudes were fulfill vanished
in its own rudiments solvents (mg/ml) (ethanol, ethyl
acetate, and chloroform), to obtain stock solution. For
phytochemical analysis the stock solution employed
according to the standard procedure as described as follows:
Detection of Terpenoids

The prevalence of terpenoids is verified by the emergence
of a reddish or brown interface, by melding 0.5 ml of
extracts of plant due to 2 ml of concentrated sulphuric acid
and chloroform V/V,

Detection of Steroids

The existence of steroids is proved by adding 1 ml of
sulphuric acid besides 2 ml of chloroform to 0.5 ml of plant

Figure 4: Discoloration of zinc sulphate after addition of plant extract (A) zinc sulphate solution, (B) plant extract (Root

and Leaf), (C) nanoparticles with plant extract
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Figure 5: Phytochemical test for leaves and tuber roots of E. condylocarpa

extract. Formation of reddish-brown interface rings Flavonoids are represented by yellow coloration, by
confirmed that steroids are present. combing 2 ml of plant extract and 1 ml of 2N of sodium
Detection of Saponins hydroxide.

To identify saponins, 2ml of plant extract and 2ml of  Detection of Phenols

distilled water were stirred in a measured cylinder for 15 2 ml of distilled water was merged with 1ml of plant extract
minutes. Saponins were detected if 1-centimeter foam was  in addition to a few drops of 10% ferric chloride. Phenols
formed. are present if blue/ green color development took place.
Detection of Flavonoids Detection of Tannins
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1 ml of 5% ferric chloride was added to 2 ml of the plant
extract. Indicator of tannin seems in dark blue or greenish-
black color.

Detection of Coumarins

Im of 10% of sodium hydroxide was combined with 1 ml
of plant extract to recognize the coumarins. The appearance
of yellow color is a sign of coumarins.

Detection of Alkaloids

From 2 ml of plant extract, two drops of Wagner reagent
were inserted and incorporate well. The aspect of a reddish
color denotes the presence of alkaloids?.
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Quantitative Analysis of Phytochemicals in Leaves and
Tuber Roots of E. condylocarpa

Determination of total Condensed Tannin

This analyze was executed by UV- vis spectrophotometer.
Firstly, a solution extraction was processed by mixing 0.05
g of FeSOy4, 95 ml of N- butanol and 5ml hydrochloric acid
(HCI) (35%). Then, for determine the condensed tannin, for
0.01g of both plant powder roots, leaves and mimosa tannin
were 10ml of extraction solution were add independently
and placed in a hot water bath 1h. Finally, the absorbance
was deliberated at wavelength 580nm?!.
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Figure 6: (A)Total condensed tannin (B) total phenolic content of leaves and tuber roots of E. condylocarpa
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Figure 7: UV-vis spectrum of Euphorbia condylocarpa leaves and root tubers extract
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Assessment of Total Phenolic Compounds in Tuber Roots
and Leaves of E.condylocarpa (TPC) (mg GAE /DW)

The total phenolic content was appraised by Folin-
Ciocalteu reagents as methods described?? by from the
extract was prepared from spurge (leaves and root tubers).
The properate amount 0.1 ml of filtered (chloroform, ethyl
acetate, and ethanol) crude extracts (1mg/ml) were oxide by
folin ciocalteu reagents and after 5 minutes was the reaction
was relieved with saturated Sodium Carbonate (5%),
furthermore the blend was authorized to stand for one hour
in the shade with recurring vibrating. The absorbance was
measured at 765nm. The phenolic contents of the extract
were explicated in dry weight of the sample as mg Gallic
acid equivalents per gram (mg.g).

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) (version
26) software was applied to data analysis, descriptive
analyses and the means were equated using the Duncan's
Multiple Range Test with a probability of 0.05, and for
drawing graphs excel was used.

RESULTS AND DISCUSSION

The Yield and Percentage of Crude Extracts of E.
condylocarpa M. Bieb

The quantity of crude extract of each of leaves and root
tubers of E. condylocarpa by using different solvents were
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Table 5: Determination of MIC of E. condylocarpa M.
Bieb extract against three isolated bacteria

Plant  Extracts MIC (mg/ml)

parts Staphylo Pseudomonas E. coli G
coccus  aeruginosa G
aureus G*

Leaves Chloroform 41.66a 10.41c 25.00 abc
Ethyl 20.83a 20.83 bc 25.00 abc
acetate
Ethanol 37.50a 18.75bc 417 ¢

Tuber Chloroform 20.83a 18.75 bc 10.41 be

Root  Ethyl 41.66a 20.83 bc 8.33 be
acetate
Ethanol 41.66a 33.33ab 16.66 be

Leaf nanoparticles 29.16a 41.66a 41.66 a

Root tubers 25.00a 33.33ab 10.41 be

nanoparticles

Ciprofloxacin 29.16 2 14.58 bc 29.16 ab

shown in (Table 1). The highest value was recorded in
ethanol, then in chloroform, the lowest value in ethyl
acetate extracts.

The order of yield extract were ethanol>chloroform>ethyl
acetate. The percentage of leaves and root tubers extracts
varies from 4.7% to 9.2 % (Table 2)

Qualitative Phytochemicals Determination in Leaves and
Tuber Roots of E. condylocarpa M. Bieb
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Figure 9: FTIR of E. condylocarpa from (A) Root tubers extract, (B) Leaves extract
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Figure 10: FTIR of biosynthesis of ZnO nanoparticles of (A) root tubers, (B) leaves of E.condylocarpa
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Qualitative phytochemicals were analyzed by using
different solvents chloroform, ethyl acetate, and ethanol of
leaves and root tubers of E. condylocarpa. The data
revealed that the contiguity of major phytochemicals groups
such as terpenoids, alkaloids, phenols, and the results
assigned as (+) for the occurrence together with (-) for lack
of phytochemicals (Fig.5). The outcomes exhibited that the
presence of different phytochemicals in leaves and tuber
roots of E. condylocarpa (Table3). It’s attainable that these
phytochemicals liable for of theraptic tracts. Terpenoids
display myriad pharmacological activity operating as quick
agent against inflammation, cancer, viruses in addition to
bacteria. Flavonoids are possessed to have antioxidant
outcomes impeding as well as succession of tumors.
Tannins posses antibacterial, antitumor, besides antiviral
schemes. Alkaloids are strong antibacterial performs®.
Quantitave Phytochemical Analysis of Different Extarcts of
Leaves and Tuber Roots of E. condylocarpa

Figure (6) showed that the amount of total condensed tannin
in leaves are more than in the root tubers which are (11.24
and 1.67 mg/kg respectively to leaves and roots), total
condensed tannin found in vegitative tissues and roots of
most of the plant which has a strong antioxidant and

biological activity?*. While toal phenolic content of leaves
and tuber roots by different solvents have a significant
amount, showed that in leaves higher in ethanol then in
ethyl acetate then in chloroform, and in root tubers more in
ethanol then in ethyl acetate and then in chloroform.
Phenolic combination are known for their the aromatic ring
of the phenolic components with hydroxyl groups, high
phenolic celements linked to high phenolic diet to the
adverting of cardiovascular, cancer, and infections
outstanding to the biologican besides pharmacological
activites of phenolic compounds®.

Characterization of Nanoparticles and Plant Extract
There are several analytical techniques like Visible
spectroscopy, Fourier transform infrared (FT-IR)
spectroscopy, scanning electron microscopy (SEM), and X-
ray diffraction (XRD), and Energy dispersive (X-ray)
(EDX), which is utilized to describe structure, physical
criterion and optical properties of ZnO nanoparticles and
plant extract.

UV-visible Analysis

UV-vis technique is coeval qualitative and quantitative
analysis. It is an initial, fleet and substantial step for causing
the proficiency of plant to equip the NPs, and confirmed the
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Flgure 11: SEM descrlptlons of ZnO NPs synthems from (A) leaves, (B) root tubers of Euphorbza condylocarpa
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Figure 12: XRD analysis of ZnO NPs from (A) leaves, (B) tuber roots of E.condylocarpa
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formation of ZnO NPs. The absorbance of the samples were
measured using UV-vis spectroscopy across a 200-400 nm
provision guidance about the optic possessions of the
achieved the NPs?®. The absorption peak of leaf and root
tuber extract of E.condylocarpa was observed at 255nm,
and 280nm (Figure 7). The absorption peak of leaf and tuber
root NPS obeyed at the wavelengths with grade to nearly
285 nm and 265nm within the UV-vis range of 200-800 nm
(Figure 8). Similar results have been reported by?’.
Fourier- Transformed Infrared Spectroscopy (FT-IR)
FT-IR Spectro of the extract of plant and ZnO NPs were
investigate the pureness, composition, and functional group
of biosynthesis of ZnO NPs. The FT-IR spectra of leaves
and root tubers of FEuphorbia condylocarpa offering
electrons for the ions that available from zero valent atoms
(Figure 9), after that these atoms combined together to form
NPs (Figure 10). The location point group 1055, 1058cm™
pertain to C-O stretching. In the plant extracts this peak
represents the stabilizing agents?. The FT-IR analysis of the
green synthesized using plant extract revealed the specific
changes in related peaks, indicated the prescence of capping
agent or bonded to nanoparticles surface®.

SEM Analysis

The morphological investigation of ZnO NPs which
synthesis by green methods was examined though scanning
electron microscopy technique (SEM). The SEM
descriptions of ZnO NPs of both leaf and tuber root of E.
condylocarpa are presented in (fig). It can be noticed that
most of the ZnO NPs are in nanometer scale with the
average diameter of 55 nm, 60nm for root and leaf
nanoparticles.
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Figure 13: EDX analysis of ZnO NPs synthesis from root
tubers of Euphorbia condylocarpa
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Figure 14: EDX analysis (;-thnO NPs synthesis from
leaves of Euphorbia condylocarpa

4 6 ' H

XRD Analysis

x-ray diffraction analysis of nanoparticles synthesis using
plant extract is a new technique for the synthesis of
nanoparticles. The XRD is done to analyses the structure
and crystalline size of syntheses nanoparticles®®. X-ray
diffraction analysis used to approve the crystalline behavior
of the ZnO NPs from E. condylocarpa leaf and tuber root
extract. The diffraction peak locations 31.57, 34.78, 36.68,
44.71, 47.67, 56.77, 63.06, 67.84 corresponding for 100,
002, 101,111, 102, 110, 103,112 planes respectively for
ZnO NPs for leaves. While for ZnO NPs for tuber root, the
diffraction peak locations (31.23, 34.65, 36.76, 47.68,
55.98, 62.64, 67.31) corresponding to 100, 002, 101, 11,
102, 110, 103, 112 respectively. Hing diffraction peaks
indicated the crystalline nature of the materials. The XRD
pattern of ZnO NPs reveals sharp peaks that indicate the

purity and crystallinity of green synthesis of
nanoparticles’. The average of crystalline size
nanoparticles purposive employing the Debye- Scherrer
formula (Table4)
EDX Analysis

The basic construction of ZnO NPs was acquired from EDX
analysis. (Fig. 13,14) flaunts the subsistence of chemical
elements and compilation in the primed of ZnO NPs from
leaves and tuber roots of E.condylocarpa. The presence of
a huge portion of Zn and O is indicated of ZnO
configuration. As slated the atomic prospect of Zn and O
are almost equal (ZnO in 1:1 ratio). The high proportion of
zinc present.

Minimum Inhibition Concentration (MIC) of Plant Extracts
and Nanoparticles

MIC value of the extract and nanoparticles to restrain the
growth of each of bacteria was resolute by using micro
broth dilution methods. The results obtained were recorded
in (Table5). The highest antimicrobial activities of leaves
plant extracts by different solvents (chloroform, ethyl
acetate, and ethanol) against S. aureus, P. aeruginosa, and
E. coli, was significantly occurred in ethanol extracts
against £ coli with the MIC values 4.17 mg/ml., while this
mentioned extract has no significant effect on
Staphylococcus aureus and Pseudomonas aeruginosa
bacteria. When all data compared to ciprofloxacin it shows
close of better than antimicrobial reference(antibiotic).

The means in each category of column followed by the
same letters are not significantly different at p<0.05
according to Duncan’s Multiple Range test.

CONCLUSION

Plants have unique origin of bioactive substance with
biological activities and medicinal properties. The use of
various solvents to be crucial in the in extraction of
bioactive compounds. In vitro antibacterial activity of
various solvent extracts of chloroform, ethyl acetate, as well
as ethanol of leaves beside root tuber extracts of F.
condylocarpa and green synthesis nanoparticles have more
preventive reaction against tested bacteria. Phytochemical
analysis of above extracts showed appear of terpenoids,
alkaloids, flavonoids, saponin, also tannin. Further studies
on medicinal plants as a source of alternative medicine are
necessary because of their bioactive qualities and generally
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safe solvents. For incoming projects, the employed along
with theraptic techniques for extraction and desiccation.
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