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Articlelnfo | Abstract

The acetone and hexane of Westiellopsis prolifica extracts were examine efficiency against pathogen-
Received ic bacterial a_md fungal isolates py using two methods: agar well diffusion and turbi_diometric (tube
05/10/2018 method) against three Gram positive bacter!a"Staphylococcus aureus, Bacillus subtilis, and Strgpto-
coccus sp." and three Gram- negative bacteria" Shigella sp., Proteus sp. and Pseudomonas aeruginosa
" in additions to two isolates of fungi "Aspergillus niger and Candida albicans". The results showed

Accepted that crude acetone extract for W. prolifica better than the haxane extract and more efficient on nega-
20/10/2018 tive gram bacteria than positive gram bacteria. The results of the agar well diffusion method evaluat-

ed that W. Prolifica acetone extract has the highest antibacterial activities against Streptococcus sp.,
Published S. aureus and A.niger with an inhibition zone of (20) mm, and the inhibition diameter to other bacte-

10/03/2019 ria and fungi were between(15-10) mm.While tube method showed that the acetone extract exhibited
the highest inhibition against A.niger and less inhibiting to C. albicans. Purification of the acetone
extracts was made by silica gel column chromatography, and among the five groups extracts, Group 2
(Benzene 50ml) was selected and analyzed by GC-MS. The presence of main components identified
in the extract as alcohols, acids, monoterpene eucalyptol, hydrocarbons (unidecane) aromaticslike,
Para- Xylene and 1,2,3 trimethyl benzene, Phytol, n-Hexadecanoic acid, etc. These purified active
compounds take part into broad horizons in the fields of biotechnology and pharmacy.
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Introduction biotics. So far there is microbial resistance to

The problem resistance of microbial to antibiot- ~ Most antibiotics has been reported, additionally

ics is growing over time. The most important ~ the side effects associated with antibiotics has

reason for the development of multidrug-  increased the problem [1]. Therefore, there is a

resistant pathogens are the excessive use of anti- ~ need to discover the new spectrum of antimicro-
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bial agents which have minimal side effects,
Emphasis has been placed on aquatic organisms,
especially on cyanobactria. there are rich sources
of Primary and Secondary Metabolites (Natural
Products) and the most important for the phar-
maceutical industry [2]. The secondary metabo-
lites play a role in defense against either com-
petitors or predators [3]. Cyanobacteria offer
many characteristic for antimicrobial investiga-
tions due to their vast biodiversity and rapid
growth rate [4]. Pathogenic bacteria tests were
achieved by the aqueous and solvent extracts of
this algae due to the existence of phenols, ali-
phatic compounds, terpenes, carbohydrates and
fatty acids in this system, it posses antimicrobial
character[5] The Westiellopsis sp. is the genus of
the filamentous algae that belong to the Cyano-
phyta division, an investigation was to estimate
the bioactivity of extracts of Westiellopsis sp.
against Pathogenic bacteria. By Scanning Elec-
tron Microscopy (SEM) and GCM analysis were
observed The morphological changes in bacteria
and the chemical composition of the bioactive
extract [6]. The aim of present study was to in-
vestigate the antimicrobial activity of hexane and
acetone extract Westiellopsis prolific against
pathogenic microbial by using two methods as
agar well diffusion method and The turbid metric
method (tube method). Then, W. prolifica extract
was employed for GC/MS analysis, for detection
of active constituents.

Materials and Methods

Sample collection and culture characterization
The cyanobacteria of W.prolifica isolated from
the River Diyala in Nhrawan Baghdad city The
isolates were identified using morphological var-
iation studies and taxonomical approaches ac-
cording to [7]. The sample was grown in BG-11
medium under condition (16h light \ 8h dark) at
25+2°C and 268 E/m?/s light intensity, the strain
was harvested at their exponential phase of
growth which is the 28th day [8].

Extraction of bioactive metabolites

According to method [9] with some modifica-
tion,one gram of W. prolifica powder was ex-
tracted with 250ml of 95% acetone solvent using
a Soxhlet extraction apparatus at 60 °C for 3-4 h
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hours until the become the solvent colorless. The
crude extract was dried by rotary evaporator at
40 °C. Then the extract was weighted and stored
at -20°C until further use.Repeat the same step
using a hexane solvent.

FTIR Analysis

Fourier transforms infrared spectrometer based
on [10] was used to analyze the samples, this
analysis was carried out in the Department of
Chemistry at Mustansiriya University. potassium
bromide (KBr) powder was mixed with algal
powder, The samples were analyzed in transmis-
sion mode at 400-4000 cm™ wave number range.

Antimicrobial activity

The aceton and hexane of W. prolifica extracts
were examined efficiency against pathogenic
bacterial and fungal strains by using two meth-
ods as agar well diffusion method and The turbid
metric method (tube method) [2]. W. prolifica
extract was examined for their antibacterial ac-
tivity were obtained from AL- Diwaniyah Teach-
ing Hospital, against three are Gram- negative
bacteria™ Proteus sp., Shigella sp. Pseudomonas
aeruginosa” three Gram positive bacteria” Bacil-
lus subtilis, Staphylococcus aureus, Streptococ-
cus sp.” also, two isolates of fungi " Candida al-
bicans and Aspergills niger ". Antimicrobial ac-
tivity of extracts was estimated using the agar
well diffusion method as described by[11]. The
wells were filled with 100 pl of extract, and
DMSO was used as negative control. Plates were
incubated 24 hours at 37 £ 1 °C for bacterial
strains and 72 hours at 25 + 2 °C for fungal
strains. The diameter of inhibition zones was
measured in triplicates.The turbid metric assay
was employed to evaluate the sensitivity of the
test pathogen in liquid culture. In this assay of
the 37C° for 24 h( bacteria ) 28C° for 48 h (fun-
gi) old culture (Lml) was inoculated in sterile nu-
trient broth (10 ml) and to this the 10 %, 202, 30"
3,40, and 107 dilutions of algae extract (0.5 ml)
were added and allowed to incubate for 24 hrs at
37°C. The growth was measured spectrophoto-
metrically at 600 nm in terms of turbidity of the
bacterial cultures. The readings were compared
with that of the positive controls.
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Fractionation crude extract of W. prolifica by
solid adsorption chromatography

Acetone extract obtained from W. prolifica ex-
traction of lyophilized biomass from a large scale
culture of this strain was separated by silica gel
chromatography Follow the method [12].

GC-MS analysis

Pure compound was subjected to GC/Mass in-
vestigation using (SHIMADZU GC/Mass QP
5050 A) instrument employing the following
conditions: column: DB5, (Inert cap 1MS; 30 m
x 0.25 mm id x 0.25 pum film thickness) carrier
gas: (1ml/min); injector temp. (280°C) detector
temp, while the initial column temperature was
set at 100 °C. A 5 uL sample volume was inject-
ed into the column, the temperature was raised to
225 °C, ramp rate of 12.5 °C/min.(For four
minutes). The oven temperature was then raised
to 300 °C at a ramp rate of 7.5 °C/min (hold time
5 min) [13]. The compounds were identified via
comparison of their mass with original standards
and NIST library search.

Statistical Analysis

Data are given of four determinations as mean +
standard deviation (SD). Statistical analyses were
performed using a one-way analysis of variance.
variations were counting significant at P values <
0.05 [14].

Results and Discussion

FTIR Fourier Transform Infrared Spectrosco-
py analysis of W. prolifica crude extracts:

FTIR spectroscopy has been vastly used to sup-
ply information on a domain of vibrationally ac-
tive functional groups (inclusive —CH2, C-O-
C,0-H, N-H, C=0, =C-H and —CH3) in biolog-
ical sample [15]. The main chemical of cells,
which indicates elevated C=0 absorption ranging
between 1763-1712 cm™! linked to the main
chemical groups fatty acid existing on the cell
walls Figure 1.
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Figure 1:FTIR spectral of Crude extract W. prolifica

Antimicrobial activity by tube method

The crude extracts of W. prolifica have been
used to determine the effect on the microbes by
using a spectrophotometer and measured it at
600 nm of wavelength. In Table 1 showed signif-
icant differences in both crude extracts (acetone
and hexane) when compared with the control
group, In addition, It was found that the acetone
extract was better tolerated against the bacteria
and fungi under study than the hexane extract
showed that acetone extract the highest inhibition
in A.niger (0.263) nm and less inhibiting in C.
albicans (0.330) nm.

Table 1. Antibacterial activity of intracellular extract of W.prolifica against microbe in600 wave length by tube method
Bacteria Control (+ve) Acetone Hexane LSD value
Staphylococcus aureus 0.742+0.10 0.672+ 0.08 0.506+ 0.06 0.104 *
Streptococcus sp. 0.570+ 0.06 0.549+£ 0.06 0.570 £ 0.06 0.094 NS
Bacillus subtilis 0.644+0.11 0.633+ 0.06 0.612+0.08 0.117 NS
Proteus sp. 0.869+ 0.14 0.669+ 0.10 0.869 £ 0.14 0.109 *
Shigella sp. 0.713+0.09 0.507+0.03 0.238+ 0.02 0.268 *
Pseudomonas aeruginosa 0.811+0.12 0.472+ 0.03 0.809+ 0.09 0.183 *
Candida albicans 0.331+0.03 0.330+ 0.04 0.330+0.04 0.064 NS
Aspergillus niger 0.710+ 0.07 0.263+ 0.04 0.673+ 0.-07 0.153 *
* (P<0.05), NS: Non-Significant.
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In other hand the hexane extract, found that the
highest inhibition of Shigella sp.(0.238) nm and
less inhibiting P.aeruginosa (0.809) nm when
compare with the control treatment, as well as
showed no significant differences in both of crude
extracts (acetone and hexane) on Streptococcus
sp., Bacillus subtilis and C. albicans when com-
pare with the control Figure 2.
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Figure 2:Antibacterial activity of intracellular extract
of Westiellopsis against microbe in600 wave length by
tube method

[16] illustrated that the optical density values ob-
tained after treatment of the main bacterial (S.
aureus, P. aeruginosa, E. coli and Klebsiella sp.)
isolates form urogenital patient seminal. It
showed the ethanol extracts of Chroococcus sp
inhibition effects against S. aureus strains rec-
orded (0.194 nm). Extracts of W.prolifica gained
by different solvents show various degrees of
antimicrobial activity due to that the antibiotic
product dependent on the type of organic solvent
[17]. Organic solvent provides more efficiency in
extracting antimicrobial activity of the extract

could be the presence of different chemicals such
as flavonoids and triterpenoids besides phenolic
that may affect growth and metabolism of bacte-
ria. As well as concentration compounds and free
hydroxyl group [18].

Antimicrobial activity by Agar well diffusion
The extract of W.prolifica was used to determine
the antimicrobial effect of the agar well diffusion
method. The results in Table 2 showed a signifi-
cant difference in both extracts when compared
with control. As well as revealed that the anti-
bacterial effects of acetone extracts better than
hexane extract Figure 3.
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Figure 3:Inhibition zone (mm) of W.profilica extract
against bacterial and fungi by Agar well diffusion assay

The result evaluated that W. Prolifica acetone
extract has the highest antibacterial activities
against Streptococcus sp., S. aureus and A. niger
with the inhibition zones of (20) mm in addition
the inhibition diameter Restrict between(15-
10)mm with other bacteria and fungi.

Table 2:Inhibition zone (mm) of W. prolifica extract against bacterial and fungi by Agar well diffusion assay

Bacteria Control (+ve) Acetone Hexane LSD value
Staphylococcus aureus 0+0 20+2.75 10+£161 5.26 *
Streptococcus sp. 0+0 20+ 2.75 10+1.61 5.26 *
Bacillus subtilis 0+0 10+1.61 5+0.39 4.94*
Proteus sp. 0+0 15+2.43 5+0.39 5.83 *
Shigella sp. 0+0 10+1.61 5+0.39 4.94 *
Pseudomonas aeruginosa 0+0 10+1.61 0+0 5.02 *
Candida albicans 0+0 10+1.61 5+0.39 4.94*
Aspergillus niger 0+0 20+2.75 10+£161 5.26 *

* (P<0.05).
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In this study, it was found that the active com-
pounds found in the cyanobacteria extracts inhib-
it the bacteria in a varied and noticeable manner.
This study is consistent with the principles of [19
and 20].

The inhibitory effectiveness of algae extract is
different from that of fungi and bacteria, Where
the mechanism of fungus differs in the cell wall
structure than that found in the negative and
positive Gram bacteria, In fungi the cell wall
consists of the fungal glucan, chitin mannans and
glycolproteins, whil the differences structure of
the cell wall of both negative and positive Gram
bacteria, The Gram negative bacteria cell wall is
composed of lipoproteins and lipo polysaccha-
rides, while Gram positive bacteria is composed
of teichoic acids and peptidoglycan [18]. The
mechanism of action of fatty acids, mainly af-
fects on the membranes of cells where it leads to
the entry of harmful components into the cell and
reduces the absorption of nutrients and therefor
affects on the cellular respiration, There is a var-
iation in the results obtained by the researcher
Due to several factors such as location and time
of collection, culture media, growth stage [21].
The antimicrobial activity of extracts from mi-
croalgae is concerned to its lipids composition,
attributed to palmitic acid, linolenic acid, oleic
acid,And others [22].

Evaluation of the partially purified extract of
W.profilica

Due to that the microlage extracts exist as a
combination of different types of bioactive com-
pounds with various polarities s Therefore, a sep-
aration process is required to identify and charac-
terize the active compounds. The most prevalent
way it is silica gel chromatography.

The results in Table 3 shows a significant differ-
ence in all groups of partially purified extracts
against bacteria and fungi when compared with
control. When refining purified crude extracts of
some micro-algae species such as Chroococcus
sp. should be utilized to obtain pure compounds
and then used for the determination of structure
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and biological activity [23]. In this study focus
on valuation of the purified acetone extract of
W.profilica against bacteria and fungi using tube
method.

The present study revealed that the purified in-
tracellular and extracellular acetone extract to
give five groups of purified as fol-
lows:Groupl=Hexane 25ml +Benzene 25 ml;
Group2= Benzene 50 ml; Group3=Ethyl acetate
25 m I+ Benzene 25 ml; Group4=Ethyl acetate
25 ml+ methanol 25ml and Group5=Methanol
50ml.

Chlorella vulgaris, Nostoc Sp. Chlamydomonas
sp we obtain chemical compounds 'parsiguine,
Ambigo A and B, chlorellin, Nostocin A and
Nostocyclyne A’ used as active anti-bacterial and
fungal antibiotics [24].

Fatty acids,plays an important role in this sys-
tem, it possess antimicrobial character these con-
tent varies depending on growth conditions and
nutritional [23].

GC- Mass analysis of W. prolifica extracts
Thirty two chemical compounds were present
and identified of W. prolifica as shown in Figure
4.
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Figure 4: GC- Mass analysis of intracellular extracts

The highest area of the screened components was
(20.14%) which belonged to fatty acid. The other
compounds represented were Alcohols, acids,
monoterpene Eucalyptol), hydrocarbons (un-
decane) and aromaticslike (Para- Xylene and
1,2,3 trimethyl benzene). There are several stud-
ies to purify the active compounds such as
theThin layer chromatography (TLC)[25], also
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anether studies reported the fractionation of the
4:1 methanol:water extract from Enteromorpha
linza, using chloroform, Sephadex LH-20 gels

and reverse-phase HPLC (high-performance lig-
uid chromatography) using a C18 column to
yield pure compounds [26].

Table (3). Antibacterial activity of purified intercellular extract of W. prolifica against bacteria and fungi by tube

method
Microbial Control Group 1 Group 2 Group 3 Group 4 Group 5 \I,_ash?e
Staphylococeus | 1 745 4013 | 0.269+0.03 | 0.358+0.08 - - - 0.206 *
aureus
S”eptsopc"cc”s 0.712+0.09 | 0.349+0.05 | 0.385+0.06 - - 0.077+0.02 | 0.187*
Bac"t'illi SUb- | 0.840+0.13 | 0.407+0.07 | 0.822+0.11 - 0.440 + 0.03 0.194 *
Proteussp. | 0.800+0.11 | 0.166+0.03 | 0.421%0.07 | 0.340 +0.03 0.259 *
Shigellasp. | 0.722+0.08 | 0.423+0.05 | 0.438+0.08 - 0.188 +0.07 0.261 *
Pseudomonas. | -4y, 11 - 0.235 + 0.03 - - i 0.198 *
aeruginosa
Ca“‘i'gr?sa'b" 2.04£0.34 | 0.958+0.11 | 0.980+0.08 | 0.633+0.08 | 0.743+0.11 | 0.334+0.02 | 0.335*
Conclusion General. International Journal of

Partially purified (acetone and hexan) extracts
had a higher efficacy than the crude extract
against tested pathogenic microorganisms (bacte-
ria and fungi). Saturated and unsaturated fatty
acids and other biologically active compounds
from the purified extracts (by Benzene 50 ml)
exhibited efficient effect on gram negative bacte-

ria and positive gram bacteria.
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