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Abstract

This study includes isolation, purification, and identification of algae from the
canal around Baghdad university Al-jadriah. Four unialgal cultures were obtained.
These algal cultures included 3 species of cyanophyta ( Nostoc carneum,
Westillopesis prolifica, Chroococcus turgidus), 1 species of chlorophyta (Chlorella
vulgaris) . Different plants belonging to different families were collected and
extracted for their oils which were Ricinus communis and Sesamum indicum (seeds),
Matricaria chamomilla (flowers) .However, antialgal activity of the extracted oils
were evaluated the isolated algae with 7 concentrations (0.09, 0.3, 0.5, 1, 10, 20, 30)
% using the agar wells diffusion method. Results showed that R. communis oil was
more effective against isolated algae followed by Sesamum indicum oil .The volatile
oil extracted from M. chamomilla was less effective. C. turgidus was the most
sensitive to attack by oils followed by N. carneum .While W. prolifica was the less
sensitive alga, followed by Chlorella vulgaris . Chemical composition of the most
effective oil (R. communis ) was analyzed by HPLC which showed that 5 terpens
compounds found in this oil (Alpha-pinene, Thujone, Camphor,1-8Cineole,
Camphene).

Keyword: N. carneum, W. prolifica, C. vulgaris, M. chamomilla, S. indicum,
antialgal.

llakll gai o Syl 8 bl e daliioal) cig3l (i ddled ays

gledll dga tana dul cllga dena cihll) ye o* gglial) Joae taal) 380
Ghall alai (i Gnala ¢asladl AS Ll agle ad

dadal)

— )iy dralay Al AL Bl e llalll (i AE5 5 Jie Auball Ada Chies
G Gllalall e aals g5 o Leia IS (5 poliall G g1l Al o Jsemal) o5 (palad
( Nostoc carneum , Westillopesis prolffica, 33,3l jadll (lladall (1 &‘)ﬂ DS Criaaal
W cmangy  ( Chlorella vulgaris) p=ill Aahll e asls g0y Chroococeus turgidus )
clilall 23 oy Wis) e Jpanll Jal (e ddlite 45l cOUle DG ) an cbilall o Al g )l
() 58y «Sesamum indicum (pwand) ) ysis Ricinus communis (g Al) el Ciiasi
sAuball ads &l Al day Y Clladall saliaall g3l Aulled ax&s sMatricaria chamomilla
OBY Pl jlasy)y saall dayylay (0.09, 0.3, 0.5, 1, 10, 20, 30) % 3:S15 4o Jlasinl
Sl Ol ¢ pmeandl ) s Allad SSY) g gy AN H5h e paliia) il cull o) gl sl
 Alaxinall gl om Adlad DY) OIS G 585 e paliial) Lk

*Email: noorajiel@yahoo.com
367



Al-Husseinawi et.al. Iragi Journal of Science, 2014, Vol 55, No.2A, pp:367-373

Wl N. carneum Cla bl agly Ll Gill duilia Y K C. furgidusdalall
Gl bl einall Mas &L Co vulgarns Clahll adly daulua W) GSW. prolifica Clalall
tt EAl Cuy (B A Al e ded Daag ¢ HPLC Slea daudsy Aalitiol)
(Alpha—pinene, Thujone, Camphor, 1-8Cineole, Camphene).

Introduction

Algae are a diverse group of organisms. Previously, they were thought to fit into a single class of
plants lacking leaf, stem, root, and reproductive system of higher plants such as mosses, ferns, conifers
and flowering plants. However, they were realized that some of them have animals like characteristics
so they were incorporated in both plants and animals kingdom [1]. Every year, increasing energy is
being directed toward the control of excessive growth of algae and water weeds specific reasons for
control vary, but in each case aquatic nuisance control is an attempt to protect or restore water uses
that are considered valuable locally [2]. Growing awareness that harmful blooms of algae, known as
harmful algal blooms (HABS), have increased globally with serious implications for human health and
economy . Harmful effects of HAB species are largely mediated through the production of highly
toxic compounds. The occurrence of harmful algal blooms is a problematic issue in many aquatic
environments. The over growth of algae deprive fish and invertebrates from oxygen and leads to bad
taste and odor and water treatment costs increased [3] A variety of methods have already been
developed and applied to cope with the problems related to algal blooms, including UV-radiation,
nutrient diversion, oxidation, removal, ultrasonication and biomanipulation . Even though such
methods are often effective, many of them are very expensive and sometimes give rise to secondary
pollution or act for a short function time. Consequently, more long-term effective and pollution free
methods are still required, particularly in developing countries [4]. Medicinal plants have been
prescribed and used with a strong belief in their ability to cure diseases for centuries. Over the past 20
years, there has been a lot of interest in the investigation of natural materials as sources of new
antibacterial agents [5].

Material and methods
A- Algal sampling

Different water samples were collected randomly from the canal around Baghdad University
campus. AL-Jadriah .

B-Algal isolation and purification:

Chu-10 medium solidified by 2% agar-agar and sterilized with autoclave, then poured in petri-
dishes which left to solidify. Then the surface of each plate was inoculated with water sample and
incubated in a cooled illuminated incubator with light intensity about 200 pE/m?'s and 26+ 2 C° for 7-
10 days. Each subculture was examined by using a compound microscope. The isolated algae
identified according to the keys [6,7] for Cyanophyta and Chlorophyta respectively.

C- Plant sampling:

The plants used in this study were collected from college of Agriculture\Abu-Ghreab , during April
\ 2012 and have been identified by Dr. Ali AL-Mosawi in Biology department .College of science
.University of Baghdad.

Oils extraction:
A-Volatile oils extraction:

Matricaria chamomilla dried flower was smashed into small pieces and subjected to hydro
distillation using the Clevenger apparatus for 5 hours. The aqueous phase poured in separating funnel
which contain a petroleum ether, subsequently the aqueous phase was separated into two layers, the
lower layer represented by water discharged while the higher layer which contains the oils retrieved
and stored in a sealed marked glass vial in a refrigerator until required.

B- Fixed oils extraction:

The oils extracted from the Ricinus communis and sesamum indicum were prepared by using the
Soxhlet apparatus. Soxhlet apparatus used for continuous extraction of solids with hexane
Antialgal activiy determination:

Wells in algal plate were made by using 6 mm. in diameter cork borer. Different concentrations
(0.09, 0.3, 0.5, 10, 20 and 30) % of different oils from each plant were added in the peripheral wells
and the medium was added in the middle well as a control. Three replicates were made for each
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concentration. The plates were left in refrigerator until the extracts diffused in the agar then transferred
to the cooled illuminated incubator for 24 h. Zones of inhibition were determined [8].
Analysis of plant extracted oils chemical composition by HPLC

Analysis of the plant chemical composition was made by high Performance Liquid Chromatogram
for identification. The procedure that used out lined by the conditions of separation. Peaks were
detected by UV detector set at 285nm. The analysis was carried out in the laboratories of Ministry of
Science and Technology. Concentration of each isolated compound was determined by the following
equation [9].

Area of the sample
Conc. of sample (ug/ml) = x standard conc. x Dilution
Area of the standard factor

Statistical analysis

Complete Randomized Design (C.R.D.) was used as an experimental design, to study the effect of
different factors on the diameters of inhibition zones. Least significant difference (LSD) was used to
compare the significant difference between means at P< 0.05.
Results and Discussion:
Isolation and identification of algae

Four different taxa of algae were isolated, purified, and identified from the canal around the
university of Baghdad , Al-Jadriah. They were include 3species of cyanophyta, 1 species of
chlorophyta.
Oils yield of the studied plants

Yields of fixed oils which extracted from R. communis seeds and S.indicum seeds by soxhlet
apparatus and volatile oils which extracted from M. chamomilla flowers and which are shown in
figure-1. The highest yield of fixed oils from R. communis was 66% (v/w) and the lowest yield from S.
indicum which was 33% (v/w) . However, M. chamomilla was 0.4% (v/w). Seeds of R. communis
popularly called castor oil The result showed that the fixed oil yielded from R. communis was 66%
which was different from the results of [10-13];which was 40-53% of fixed oil .While S. indicum the
yield of the fixed oil was 33% which was relatively near to the result of [14] which was 22%-40% of
fixed oil. Finally for M. chamomilla the yield of volatile oil was 0.4% this value was the same for[15]
finding which was 0.24%- 2.0% .Volatile oil Phytochemical constituents such as tannins, flavonoids,
alkaloids and several other aromatic compounds are secondary metabolites of plants that serve as
defense mechanism against predation by many micro organisms, insects and herbivores[16].
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Antagonistic activity evaluation of the extracted oil :

Inhibitory effects of the extracted oils were tested depending on the diameters (mm) of inhibition
zones according to agar-well diffusion method Inhibition zones .Diameters were differed according to
the algae species , N. carneum was the most sensitive among other algae when treated with extracted
oils which was the most powerful extracted oil in this study . As shown in figure-2, and figure-3.This
maybe due to the structure of their cell wall. The plants differed significantly in the antagonistic
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activity against algae. These differences could be attributed to structural nature of the microorganisms
[17, 18]. C. vulgaris was the most resistant, the reason could be due to algal type or to its cell wall
structure Results showed that the inhibition zones varied according to algal species, origin of the
extracted oils and their concentration. Table-1 showed that R. communis oil showed the highest
inhibition zone (9mm) among other treatments at 30% concentration against Nostoc carneum. ,
followed by S. indicum (6.3mm) and finally M. chamomilla (4.6mm) .While 20% R. communis oil
showed (2.6mm) the highest inhibition zone among other treatments followed by S. indicum (6mm) ,
M. chamomilla (3.3mm) ,10% S. indicum(0.3mm) and R. communis, M. chamomilla with no inhibition
zones. However (1, 0.5, 0.3, 0.09)% no inhibition zones were detected for all treatments. (MIC) of R.
communis was 20%, S. indicum 10%, and M. chamomilla was 30% . According to the statistical
analysis many significant differences appeared between the different concentrations and other
differences appeared between the three oils that used against N. carneum.

Table 1- Mean of inhibition zones diameters in mm caused by treatments with different concentrations of
different oils (mg/ml) against Nostoc carneum.

Concentrations Average L5, 5]
Treatments treatment
30% 20% 10% 1% | 0.5% | 0.3% | 0.09%
R.communis oil 9mm | 2.6mm - - - - - 1.65* 0.87
S.indicum oil 6.3mm | 3.3mm | 0.3mm - - - - 1.41*
M.chamomilla 4.6mm - - - - - - 0.65 ns **highly
Average 6.6** 19* | 0.1 Ns|ONs|ONs|O Ns|O Ns significance
*significance
conceirations 065 Ns: o
' significant

Different results were achieved toward different treatment of oils against C. turgidus . As shown in
table-2, M. chamomilla oil showed the highest inhibition zone (11.3mm) among other treatments at
30% concentration, followed by R. communis (6.6mm) and S. indicum (5.6mm). While 20% R.
communis oil also showed the highest inhibition zone among other treatments (4.6mm) followed by M.
chamomilla oil (4mm) and S. indicum oil (2mm).However 10% M. chamomilla oil showed (6.3mm)
followed by S. indicum (3mm)and R. communis (0.6mm), (1 ,0.5, 0.3,0.09) % of all these oils
concentrations have no antagonistic activity against C. turgidus. (MIC) of R. communis was 10%
while for S. indicum and M. chamomilla was 10%. According to the statistical analysis many
significant differences appeared between the different concentrations and other differences appeared
between the three oils that used against C. turgidus .

Table 2- Mean of inhibition zones diameters in mm caused by treatments with different concentrations of
different oils (mg/ml) against Chroococcus turgidus.

Concentrations Average LD 0
Treatments treatment
30% 20% 10% 1% | 0.5% | 0.3% | 0.09%
R.communis oil 6.6mm | 4.6mm | 0.6mm - - - - 1.7* 0.86
S.indicum oil 5.6 2mm 3mm - - - - 1.5*
M.chamomilla 11.3mm | 4mm | 6.33mm | - - - - 3.09** **highly
Average 7.8%% | 35%% | 331%* I\(I)s ONs|ONs|[0O Ns iﬁg:}f:ﬁigﬁi
e
conlgé%tlrjat?(f)ns: e Ns: no
significant

Results in table-3, showed that S. indicum oil showed (4.6mm) the highest inhibition zone among
the other treatments at 30% concentration against Westilliopsis prolifica followed by R. communis
(2.3mm), M. chamomilla (0.6mm) .while 20% S. indicum (2.3mm) then R. communis (0.3mm) and no
inhibition zones were detected for M. chamomilla , (10 ,1 ,0.5,0.3,0.09) % no inhibition zones were
detected for other treatments . The (MIC) of R. communis was 20%, S. indicum 20% and M.
chamomilla was 30% . According to the statistical analysis many significant differences appeared
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between the different concentrations and other differences appeared between the three oils against W.
prolifica .

Table 3- Mean of inhibition zones diameters in mm caused by treatments with different concentrations of
different oils (mg/ml) against Westillopesis prolific.

Concentrations Average LoD Ef
Treatments treatment
30% 20% 10% | 1% | 0.5% | 0.3% | 0.09%
R.communis oil 2.3mm | 0.3mm - - - - - 0.3ns 0.49
S.indicum oil 4.6mm | 2.3mm - - - - - 0.9*
M.chamomilla 0.6mm - - - - - - 0.08 Ns **highly
Average 25** | 0.8* |0 Ns|ONs|[ONs|ONs|O Ns significance
*significance
L.S.D c_>f 0.37 Ns: no
concentrations: significant

Results in table-4, showed that the mean of inhibition zones for R. communis was (8.6mm) the
highest inhibition zone among other treatments at 30% concentration against chlorella vulgaris,
followed by S. indicum (2.3mm) finally M. chamomilla (2.3mm) .While 20% R. communis (3.6mm)
then S. indicum and M. chamomilla with no inhibition zone, All of (10, 1, 0.5, 0.3 ,0.09) % didn’t
show any inhibition zone for all treatments at those concentrations .(MIC) of R. communis was 20% ,
S. indicum 30% and M. chamomilla was 30% . According to the statistical analysis many significant
differences appeared between the different concentrations and other differences appeared between the
three oils against C. vulgaris.

Table 4- Mean of inhibition zones diameters in mm caused by treatments with different concentrations of
different oils (mg/ml) against Chlorella vulgaris

Concentrations Average LD @]
Treatments treatment
30% 20% | 10% | 1% | 0.5% | 0.3% | 0.09%
R.communis oil 8.6mm | 3.6mm - - - - - 1.7* 0.41
S.indicum oil 2.3mm - - - - - - 0.3 Ns
M.chamomilla 2.3mm - - - - - - 0.3 Ns **highly
Average 4.4** | 12* | ONs|ONs|ONs|ONs|[O Ns significance
*significance
L.S.D qf 0.31 Ns: no
concentrations: significant

Figure 2- Not treated algae (control plate)
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Figure 3- Representative inhibition zones observed in sensitive algae to attack by different oils concentrations
A-30% B-20% D- 10% C-control

Chemical constituents of the extracted oil:

Results of R.communis analysis by HPLC, showed the different concentration of each secondary
metabolic compounds of the extracted oil, they were terpen , phenol or alkaloid..The chemical analysis
of R.communis which shown showed that the majority chemical compounds was terpens ( Alpha-
pinene34.18 ug/ml — Thujone 65.71 pg/ml —Camphor 23.1 ug/ml -(1-8 Cineole)41.5 pg/ml -
Camphene 30.1 pg/ml ) . ). results of HPLC showed that the chemical constituents of R.communis
fixed oil majority chemicals were ( Alpha- pinene34.18 pg/ml — Thujone 65.71 pg/ml —Camphor 23.1
ug/ml -(1-8 Cineole)41.5 pg/ml - Camphene 30.1 ug/ml ) . As shown in figure-4, but beside those
chemicals ( triglyceride, ricinoleic acid) presence were indicated by [19].

Figure 4- R.communis fixed oil chemical constituents
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