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INTRODUCTION

Spirogyra sp. is a genus of filamentous un branched green algae that forms free-floating mats
in shallow waters. It widely occurs in stagnant waters, such as ponds and canals, in shaded
littoral zones of lakes, and in slow streams.[*? Which belong to class (Chlorophyta) and order
Zygnematales, named for the helical or spiral arrangement of the chloroplasts that is
diagnostic of the genus .Currently, Spirogyra is gaining interest and considered as an
ingredient or supplement for cosmetics, antioxidants or in foods, as well as in pharmaceutical
products. 4

Fusarium oxysporum is genus of filamentous fungi that contains many agronomical

important plant pathogens.®®! Many approaches were applied to control this fungal pathogen.
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[7891 Unfortunately, most these approach have negative effect due to the development of
[10]

resistant strains of pathogens against various chemical fungicides.
Many marine macro-algae produce a variety of secondary metabolites.*Y] These metabolites
are mainly Terpenes, Alkaloids and Polyphenolics, with many of these compounds being
halogenated.*?

MATERIALS AND METHODS

Collection and Preparation of Sample

Spirogyra specimens was collected from Tigris river in Baghdad city ,Iraq. Which located on
longitude33°36'01.94"N and latitude44°20'19.41"E, during summer 2014. Samples of
Spirogyra sp. was collected manually .The harvested macro-algae were stored in plastic bags
for transportation to the laboratory. Spirogyra samples washed with water to clean the dirt,

then dried for three days in the sun.

Preparation of alcoholic extract

The hot alcoholic extract was prepared by Soxhelet extraction according to.™¥ In this process
the dried powder form of algae material extracted by using ethyl alcohol. After completion
the process the concentrated active constituents from macro-algae were kept in sterilized test
tubes stored in refrigerator till further use. The traces of ethanol were removed by keeping the
tubes at 50°c for 1 hr. while cold alcoholic extract was prepared by take 10 gram powder of
the macro-algae material and mixed in a beaker in 90ml ethanol and kept for 24 hours (stirred

in between thrice). The mixture was filtered with the help of Whatman filter paper No-1.

Isolation of pathogenic fungi

Samples of infected tomato were collected from local markets , the samples were taken to the
laboratory for isolation within 7 days. The piece of the infect tomato tissue were put on
Petri dishes with potato dextrose agar (PDA) after sterilized and were incubated at 2 + 28°C
for 2-3 days. When mycelia growth was observed, purification was carried out by cutting a
small piece of media with mycelia at the edge of a colony and then transplanted onto new
medium plates. The fungus (Fusarium oxysporum) was identified under the microscope for

comparison of fungal morphology with descriptions given by.!851¢]
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Antifungal Activity Assay

In this experiment the crude extracts of the macro-algae were mixed with Potato Dextrose
Agar (PDA) medium to get different concentrations (75,50 ,25) mg/ml and the fungal
mycelia were inoculated to grow. Data on the radial growth were recorded. Potato Dextrose
agar plates were inoculated with fungus by placing a 6cm diameter disc from an actively
growing culture in the centre of each plate. Six replicate plates were used per treatment.
Fungus was also grown on non-ameliorated PDA as a control. Then incubated at 2 + 28°C for
seven days in the dark. Fungal growth (colony diameter) was measured and percentage
inhibition calculated according to the formula.

Percentage inhibition = (C-T) x 100/C

Where,

C = colony diameter (mm) of the control.

T = colony diameter (mm) of the test plate.
Percentage inhibition was calculated and an analysis of variance for the different treatments.

Qualitative estimation of active compounds from the Spirogyra specimens

The presence of active compounds from macro-algae of the studied were determined by
adopting standard protocols.™™

Seed treatment

Seeds of tomato( Solanum lycopersicum) were soaking in (25,50,75 mg/ml) concentrations
of hot and cold alcoholic macro-algae extracts for 24 ,48 and 72 hours in test tubes, after
seeds surface disinfestations with 1% sodium hypochlorite. Treated seeds were dried on
clean sheets of paper under room conditions. Seeds were also soaked in distilled water for the

same periods and dried under the same conditions to be served as a control.

Ten seeds which soaked in alcoholic extracts were plated on PDA media. These Petri dishes
were inoculated at the centre with 0.5 cm disc of Fusarium oxysporum. They prior to
incubated for 7 days at 2 £ 28°C. Seeds plated in Petri dish were examined for fungal growth

and seed germination. Three replications were maintained for each treatment.

Different measurement of (S. lycopersicum) seedling were taken such as radical length (cm)

plumule length (cm) ,number of secondary roots and percentage ratio of seedling.
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RESULTS AND DISCUSSION

Evaluation of Antifungal Activity

The overall data presented gives us the indication that the antifungal activity is present in the
isolated of Spirogyra sp. in table (1) and figure (1). alcoholic extracts of fresh water green
macro-algae Spirogyra sp. was screened against fungal pathogen F. oxysporum. The
antifungal activity in PDA plates ranged between (67.18 - 89.43) mm in cold alcoholic
extracts and (100 —87.11) mm in hot alcoholic extracts. at different concentrations of extracts.
These results confirm that the crud extracts antifungal activity as reported earlier.*31718:1]
While % which found that macro-algae extracts of Spirogyra sp. is act as stimulating factors
to fungi and there is no antifungal activity. However, it is difficult to compare the result from
this study because the antifungal activity of algal extracts may be influenced by a number of
factors including environmental factors, algal species which can be associated with intra
specific variability in product of secondary metabolic, season or time at which samples were

collected and place of sample collection.**1721:22]

Table (1): different concentrations of Spirogyra extracts.

Conc. of Spirogyra extract.
Type of extracts 25 mg/ml 50mg/ml 75mg/ml Control
Hot extracts 87.11 90.33 100 0.00
Cold extracts 67.18 81.21 89.43 0.00

Figure (1): Growth inhibition of F. oxysporum on PDA plates by using extracts of

Spirogyra sp. at different concentration.
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A: Control.
: Cold alcoholic extract at 25 mg /ml concentration.
: Cold alcoholic extract at 50 mg /ml concentration.

B

C

D: Cold alcoholic extract at 75 mg /ml concentration.
E: Hot alcoholic extract at 25 mg /ml concentration.
F: Hot alcoholic extract at 50 mg /ml concentration.
G

: Hot alcoholic extract at 75 mg /ml concentration.

The results showed in table (2) that when soaked seeds for 48 hours at 75 mg/ml
concentration the highest value of the mean radical length, plumule length, No. Secondary
roots and percentage ratio of S. lycopersicum seedling was 3.20, 1.5, 5.70 and 95
respectively of hot alcoholic extract Spirogyra sp. while the lowest value when soaked seeds
for 24 hours was 1.44, 0.51, 3.60 and 66 respectively of hot alcoholic extract Spirogyra sp.
The data showed that when soaked seeds for 48 hours .at 75 mg/ml concentration the highest
value of the mean radical length, plumule length ,No. Secondary roots and percentage ratio
of S. lycopersicum seedling was 2.75, 1.0, 4.3 and 74 respectively of cold alcoholic extract
Spirogyra sp. while the lowest value when soaked seeds for 24 hours was 1.13, 0.23, 2.98 and

25 respectively.

Experimental results indicated that soaked tomato seeds less than 48 hours in 75 mg/ml
concentrations of crude Spirogyra extract treatments have not only protect the infection by F.
oxysporum but also promoted seeds germination and stimulated early seedling growth
compared with negative control. This result is concordant to finding of other researchers!?#?°!

and that due to antifungal activity which found in macro-algae.[*"*8*!

Table (2): S. lycopersicum seeds soaked in algal alcoholic extracts inoculums with F.

oxysporum,
Treatment Hot extracts Cold extracts

Measures mg/ml) (mg/ml) control | LSD

24hr | 48hr. | 72hr. 24hr | 48h. | 72hr
Radical length (cm) 1.44 | 3.20 | 1.52 | 1.13 2.75 1.32 | 0.00 0.87*
Plumule length (cm) 051 | 15 | 0.66 | 0.23 1.0 0.43 | 0.00 0.17*
No. Secondary Roots | 3.60 | 5.70 | 3.74 | 2.98 4.3 2.32 | 0.00 1.2*
Percentage ratio of 66 95 76 25 74 33 0.00 | 10.88 *
seedling %
* (P<0.01)

Quialitative estimation of active compounds from Spirogyra sp.
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The results showed presence of active compounds in alcoholic extract of Spirogyra sp. in the
table (3).

Table (3): Presence or absence of active compounds in Spirogyra sp. extract.

Active compounds | Presence
Or Absence
Glycosides -
Tannins
Terpenoid
Flavonoids
Phenols
Saponins
Alkaloids

+ 4|+ |+ |+

Results from current study show during analysis of the hot alcoholic extracts revealed that,
Terpenoid, Flavonoids ,Phenols Saponins and Alkaloids are generally present in alcoholic
extract of Spirogyra sp. other metabolites such as Glycosides and Tannins were absent in
the extracts as show in table (3) . This result supports the findings of many authors®***?! they
screened the most active compounds in macro-algae , biochemical analysis are being
undertaken to determine the structure and nature of compounds responsible of the bioactivity
of the extracts with high antibacterial activity. Not only the presence of a particular
compound which makes these organisms, interesting but also their huge diversity and the
possibility of not only harvesting them but also of growing them at different conditions,
leading to an enrichment of some bioactive compounds.t31721:20:22]

Table (4): The major identified compounds of Hot crud alcoholic extract (Spirogyra sp.)

by using GC-Mass spectrophotometer.

Rt Compound Area%
12.98 | Pentadecane 10.2
13.78 | Eicosane 19.2
14.11 | Nonadecane 445
16.61 | Tetradecane dihydroxyl 4.2
16.75 | Octadecane 8.3
18.94 | Hexadecane 2-hydroxyl 2.1
21.77 | Hexadecane 1.3

The results reported in current study show in the table (4) that 6-major compounds were
found in hot alcoholic crud extract of Spirogyra sp. ,these were: Nonadecane (44.5%) and
Eicosane(19.2) are alkane hydrocarbon Alkanes .While, Pentadecane represented(10.2%)

from the crud hot extract of Spirogyra sp. the alkane hydrocarbon the generic name for the
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group of aliphatic hydrocarbons Cn-H2n+2 ,which represented reactive groups.??®!

Materials in this group may be incompatible with strong oxidizing agents like nitric acid.
Charring of the hydrocarbon may occur followed by ignition of un reacted hydrocarbon and
other nearby combustibles. In other settings, aliphatic saturated hydrocarbons are mostly un

reactive.

The present study provides data to show the appreciable antibacterial activity of macro-algae
Spirogyra sp. crude extracts and purified fractions against phytopathogenic fungi. The result
presumes that the long chain hydrocarbons may act as potential bioactive substance and can
be exploited in pharmaceutical preparations.®®?”! The cultivable nature of seaweeds is an
added advantage for mass production of potential antibacterial products, our finding agreed
with!®! how reported the most similarly compound in macro-algae where isolated from green
algae.1?*24 The main reasons for using algal extract as antifungal agents is their natural origin
and low chance of pathogens developing resistance and less environmental hazards (eco-
friend).[*"28]

REFERENCES

1. Hainz, R.; Wobber, C. and Schagerl M. The relationship between Spirogyra
(Zygnematophyceae, Streptophyta) filament type groups and environmental conditions in
Central Europe. Aquatic Botany, 2009; 91: 173— 180.

2. Thiamdao ,Sorrachat and Peerapornpisal ,Yuwadee. Morphological Observation of
Spirogyra ellipsospora an Edible Freshwater Macro-algae. Journal of the Microscopy
Society of Thailand, 2011; 4(2): 94-97

3. Punyoyai, T. Antioxidant Activity of Tao, Spirogyra neglecta (Hassall) KUtzing,
M.S.Thesis, Department of Biology, Faculty of Science, Chiang Mai University, Chiang
Mai, 2008.

4. Lee, R.E. Phycology, Cambridge University Press, 4" ed., Cambridge University Press,
Cambridge, 2008.

5. Jun ma, L.; Geiser, D.; Proctor, R.;Rooney, A.;Donnell, K.; Trail,F. ;Gardiner, D.;
Mnners,J. and Kanzan,K. Fusarium pathogenomics. Annu.Rev. Microbiol, 2013; 67: 399-
416.

6. Larkin, Robert P. and Fravel, Deborah R. Efficacy of Various Fungal and Bacterial
Biocontrol Organisms for Control of Fusarium Wilt of Tomato., plant disease, 1998;
82(9): 214-221.

WWW.Wjpr.net Vol 4, Issue 1, 2015. 1626




Shatha et al. World Journal of Pharmaceutical Research

7. Borrero, C.; Ordovas, J.; Trillas, M. and Avilés, M. Tomato Fusarium wilt
suppressiveness. The relationship between the organic plant growth media and their
microbial communities as characterized by Biology. Soil Biology and Biochemistry.
1/2006; 7(38(7): 1631-1637.

8. Both C. Fusarium laboratory guide to the identification of the major species. 1 st Ed .
Commonwelth .Mycological Institute, kew, Surrey England, 1977.

9. Gnanamanickam, S.S. Biological Control of Crop Diseases. New York. Basel: Marcel
Dekker, Inc., 2002; 15.

10. Deising, H.B.; Reimann, S.and Pascholati, S.F. Mechanis ms and significance of
fungicide resistance. Braz. J. Microbiol, 2008; 39(2): 286-295.

11. Watson, S.B. and E. Cruz-Rivera, Algal chemical ecology: an introduction to the special
issue. Phycologia, 2003; 42: 319-23.

12. Omer ,Trifa Attar. Isolation and identification of some chemical constituents in two
different types of fresh water macro-algae in Bestansur Village in Suleiman city
Kurdistan Region (North Iraq) By Hplc Technique. IOSR Journal of Applied Chemistry
(IOSR-JAC) e-ISSN: 2278-5736, 2013; 4(3): 45-55.

13. Vitor, J.M,, Filho, L.; Carvalho, A.F.F.U.; Freitas M.S.and Melo. V.M.M. Antibacterial
activity of extracts of six macro-algae from the Northeastern Brazilian Coast, Brazilian
journal of Microbiology, 2002; 33(4): 1-23.

14. Harbone, J.B. Phytochemical methods .Chapman and Hall. 2" ed. New York, 1984; 288.

15. Toussoun, T.A., and Nelson, P.E. (1976). A Pictorial Guide to the Identification of
Fusarium Species, 2" Edition. Pennsylvania State University Press, University Park.

16. Moretti, Antonio -%"Taxonomy of Fusarium genus: A continuous fight between lumpers
and splitters”. Zbornik Matice srpske za prirodne nauke, 2009; (117): 7-13.
doi:.%2.10.2298/ZMSPN0917007M. Retrieved 3 December 2014.

17. Ansari ,N., Hemavani,C. and Thippeswamy, B. Evaluation of antimicrobial property of
Spirogyra species. International Multidisciplinary Research Journal, 2012;2(2): 13-15
ISSN: 2231-6302.

18. Cosveanu,Andreea; Axine,Oana lacomi Beatrice. Antifungal activity of macro-algae
extracts. Scientific Papers, UASVM Bucharest, Series A, 2010; LIII: ISSN 1222-5339.
19. Kamble, S.M . ; Rokde A.U. and Chavan, Ashok M. Antifungal activity of algal extracts
against plant pathogenic fungi. International Multidisciplinary Research Journal, 2012;

2(3): 23-24 ISSN: 2231-6302.

WWW.Wjpr.net Vol 4, Issue 1, 2015. 1627



http://www.sciencedirect.com/science/article/pii/S0038071706000289
http://www.sciencedirect.com/science/article/pii/S0038071706000289
http://www.sciencedirect.com/science/article/pii/S0038071706000289
http://www.sciencedirect.com/science/article/pii/S0038071706000289
http://www.sciencedirect.com/science/journal/00380717
file:///C:/Users/Windows/Downloads/7%2238HYPERLINK%20%227%2238(7%22(HYPERLINK%20%227%2238(7%227
file:///C:/Users/Windows/Downloads/22Taxonomy%20of%20Fusarium%20genus:%20A%20continuous%20fight%20between%20lumpers%20and%20splitters%22%22%22Taxonomy%20of%20Fusarium%20genus:%20A%20continuous%20fight%20between%20lumpers%20and%20splitters%22
file:///C:/Users/Windows/Downloads/22Taxonomy%20of%20Fusarium%20genus:%20A%20continuous%20fight%20between%20lumpers%20and%20splitters%22%22%22Taxonomy%20of%20Fusarium%20genus:%20A%20continuous%20fight%20between%20lumpers%20and%20splitters%22
http://en.wikipedia.org/wiki/Digital_object_identifier
file:///C:/Users/Windows/Downloads/2298/ZMSPN0917007M%2210HYPERLINK%20%222FZMSPN0917007M%2210.2298/ZMSPN0917007M%22.HYPERLINK%20%222FZMSPN0917007M%2210.2298/ZMSPN0917007M%222298HYPERLINK%20%222FZMSPN0917007M%2210.2298/ZMSPN0917007M%22/ZMSPNHYPERLINK%20%222FZMSPN0917007M%2210.2298/ZMSPN0917007M%220917007HYPERLINK%20%222FZMSPN0917007M%2210.2298/ZMSPN0917007M%22M

Shatha et al. World Journal of Pharmaceutical Research

20.

21.

22.

23.

24,

25.

26.

27.

28.

Patil, K.J.; Patil, V.A. Mahajan, S.R. and Mahajan, R.T. Bio-activity of Spirogyra algae
belonging to Bhusaul region Maharashtra .Curr. Bot, 2011; 2(1): 29-31.

Salvador, N.; Gomez-Garreta, A.; Lavelli, L. and Ribera, M.A. Antimicrobial activity of
Iberian macroalgae. Scientia Marina, 2007; 71: 101-114.

Kim ,J. and Kim, Jeonng-Dog. Inhibitory effect of algal extracts on mycelia growth of the
tomato wilt pathogens Fusarium oxysporum f. sp. lycopersic. Mycobiology, 2008; 36(4):
242-248.

Prashantkumar, P. Angadi, S.B. Vidyasagar, G.M. Antimicrobial activity of blue green
and green algae. Indian Journal of Pharmaceutical sciences, 2006; 68: 647-648.

Naik Ansari,A.;Hemavani, C.;Thippeswamy,B. Evaluation of antimicrobial property of
Spirogyra species. International Multidisciplinary Research Journal, 2012; 2(2): 13-15.
Sukatar, A., N.U. Karabay-Yavasoglu, G. Ozdemir and Z. Horzum, Antimicrobial
activity of volatile components and various extracts of Spirogyra J. Agardh from the coast
of Izmir, Turkey. Annals of Microbiol., 2006; 34: 175-179.

Harger,M. Expanding the product profile of a microbial alkane biosynthetic pathway
ACS synthet Biol, 2013; 2: 59-62.

Kolanjinathan,K.; Ganesh, P.and Saranraj,P. Pharmacological Importance of Seaweeds: A
Review. World Journal of Fish and Marine Sciences, 2014; 6(1): 01-15.
Kamenarska,Z.;Dmitrova-Konaklieva,S.;Nikolova,C.;Kujumgiev, A.; Stefanov, K. and
Popov,S. Volatile- components of fresh water algae Spirogyra and Mougeota.
ZNaturforsch, 2000; 55c: 495-499.

WWW.Wjpr.net Vol 4, Issue 1, 2015. 1628




