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Abstract: In this study is mainly focused on the analysis of Cladophora Glomerata with the help of High performance liquid
chromatography-mass spectrometry. Algae exhibit a wide range of reproductive strategies, from simple, asexual cell division to complex
forms of sexual reproduction. Algae lack the various structures that characterize land plants, such as the phyllids (leaf-like structures) of
bryophytes, rhizoids in nonvascular plants, and the roots, leaves, and other organs that are found in tracheophytes. The study is
specifically carried in the medicinal availability of algae. Thus its usage can be encouraged in human nutrition and in disease treatment.
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1. Introduction

Algae are a very large and diverse group of simple, typically
autotrophic  organisms, ranging from unicellular to
multicellular forms, such as the giant kelp (large brown
algae), that may grow up to 50 meters in length. Most are
photosynthetic and "simple" because they lack many of the
distinct cell organelles and cell types found in land plants. (P
J Keeling et al, 2004) Cladophora is a genus of reticulated
filamentous green algae. Cladophora glomerata is a fresh
water algae and it is used as edible type used in many dishes
as a dry sheets in Japan. The genus Cladophora contains
many species that are very hard to tell apart and classify,
mainly because of the great variation in their appearances,
which is affected by habitat, age and environmental
conditions. (Gestinari et al, 2010.)

In this work help to analysis, availability and identification
antioxidant and phytochemical component in Cladophora
Glomerata ethanol extract. The ethanol extract algae was
analysis with the in high performance liquid
chromatography-mass spectrometry (HPLC — MS).

2. Materials and Methods
2.1. Identification of the Algae Sample

The algae which is taken from the pond of a village near
Vellore district, Tamil Nadu, India, is been identified by the
Centre for Advance Studies (CAS) in Botany Department,
University of Madras. The algae are identified as Cladophora
glomerata.

2.2. Preparation Extract

The algae is washed in the fresh water and the impurities was
been removed. Algae sample is dried in the hot air oven. The
dried sample is weighed (10 grams) and soaked in the 100 ml
of ethanol for about two weeks in room temperature (RT).
After two weeks the extract is been filtered using Whatman

No. 1 filter paper. The extract samples has been stored at 2
°C until use.

2.3. Purification of Algae extract

The crude algae extract has been purified for the further
analysis. The crude extract is been deproteinated by using
TCA (Trichloroacetic acid). Further the deproteinated extract
is been purified using column chromatography. The column
was made of ion exchange buffered resin.

2.4. High Performance Liquid Chromatography

2.4.1. Principle

The purified extract is been analyzed using High
Performance Liquid Chromatography- Mass Spectrometry
(HPLC). This is been done in the IIT of madras. The basis of
all chromatography is the partition or distribution coefficient
(Kg), which describes the way in which a compound
distribution itself between two immiscible phase. For two
such immiscible phase A and B the values for this coefficient
is a constant at a given temperature and is given by the

expression:

concentration in phase A
d —

concentration in phase B

The term effective coefficient is defined as the total amount,
as distinct from the concentration, of substance present in
one phase divided by the total amount present in the other
phase. It is in fact the distribution coefficient of a compound
between two phases A and B in one, and if this compound is
distributed between 10cm’ of B, the concentration in the two
phases will be the same, but the total amount of the
compound in phase B.

2.4.2. Procedure

The sample was added to the HPLC chamber, the HPLC
chamber is made of the column which is made up of silica
gel. The sample runs in the column along with the mobile
phase. The mobile phases consist of two different buffers
with one of high pH and other of low pH. When the high pH
buffer is added first and the then the buffer with low pH is
added slowly to decrease the pH of the mobile phase. As the
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pH changes the samples will be separated accordingly and
the elutant is observed using a UV spectroscopy and the
graph is plotted based on the concentration of the elutant.
The elutant graph is shown in the figure 6. The elutant is
identified along with the standard graph and the elutant is
further analyzed in the mass spectroscopy to identify the
structure of the compound. The compound with the
maximum area is identified and further analyzed for the
antibacterial and anticancer activity assay.

2.5 Mass Spectroscopic

A mass spectrometer generates multiple ions from the
sample under investigation; it then separates them according
to their specific mass-to-charge ratio (m/z), and then records
the relative abundance of each ion type. The first step in the
mass spectrometric analysis of compounds is the production
of gas phase ions of the compound, basically by electron
ionization. This molecular ion undergoes fragmentation.
Each primary product ion derived from the molecular ion, in
turn, undergoes fragmentation, and so on. The ions are
separated in the mass spectrometer according to their mass-

Sample
Introduction

3. Result & Discussions

3.1. Purification of Algae Extracts

Figure 2: Deproteinated algae extract

(b)

to-charge ratio, and are detected in proportion to their
abundance. A mass spectrum of the molecule is thus
produced. It displays the result in the form of a plot of ion
abundance versus mass-to-charge ratio. lons provide
information concerning the nature and the structure of their
precursor molecule. In the spectrum of a pure compound, the
molecular ion, if present, appears at the highest value of m/z
(followed by ions containing heavier isotopes) and gives the
molecular mass of the compound.
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Figure 3: The resin column used for the purification
Deproteinated column
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The HPLC elutant no. 7 (Octacosane) shows higher area
content, it is further used for antibacterial and anticancer
activity.

Table 3: HPLC details for the purified extract of Cladophora

glomerata
E.No. | Rt time (min) Compound name Area (%)
1 18.12 Tridecane, 7-hexyl- 343
2 21.32 Pentadecane, 8-hexyl- 10.01
3 23.45 Heptadecane,3-methyl- 3.45
4 26.54 Tridecane, 8-hexyl- 8.76
5 28.25 Heptadecane, 9-hexyl- 3.93
6 30.35 Heptadecane,9-octyl- 3.21
7 33.53 Octacosane 11.66

The MS of the compound Octacosane, its breakdown is
given in the Graph 1. Based on this the compound is

i - identified. It is a linear structure of molecular formula
Figure 4: Purified Extract CyeHis.

Octacosane

The purified extract is used of the further HPLC analysis. MASS SPECTRUM

100

3.2. HPLC-MS Analysis

The purified fraction from column chromatography is 5

subjected to HPLC-MS to analyze the chemical constituents. g 60-

In the second active fraction, Octacosane was found to be a § 1

major compound (11.66%), followed by pentadecane, hexly- £ 1

(10.01%), tridecane, 8-hexyl- (8.76%), Heptadecane hexyl E 407

(3.93%), Heptadecane, 3-methy- (3.45%), tridecane, 7-hexyl 1

(3.43%) and Heptadecane, 9-hexyl shown in the table 3. The 207

hydrocarbons distribution pattern mainly in Cladophora 1 ’ | ‘ ‘ | |

glomerata is closely similar to prokaryotic Anacystis 0.0 A LA L . A bbb !
0.0 100 200 300 400

montane and  Botryococcus braunii  belonging to
Cyanophycophyta and chrysophycopgyta respectively done

m/z
by Tellez et al, 2001. Graph 1: MS of elutant 7 (Octacosane)

Figure 5: HPLC elutant
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Figure 6: Peaks showned in HPLC
Volume 4 Issue 9, September 2015
WWW.ijsr.net
Paper ID: SUB158463 1694

Licensed Under Creative Commons Attribution CC BY




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

4. Conclusion

In the current study, the algae from a pond of village are
identified as Cladophora glomerata. Then the crude ethanol
extract of Cladophora glomerata is prepared. The crude
extract is been purified using HPLC method and the
compound Octacosane is purified. The purified Octacosane
is been analyzed for Mass Spectrometry to find the
structure.In the Cladophora glomerata analyzed with the
help of HPLC found the seven components has been isolated.
Its help to carry out further studies like antioxidant and
phytochemical analysis of Cladophora glomerata.

Acknowledgement

The one of the author, L. Dhanasekar are grateful to Mr. P.
Senthamil Selvan, Research scholar PG & Research
Department of Biochemistry, Maruthupandiyar College,
Thanjavur, Tamil Nadu for preparation of manuscript.
Grateful thanks are extended to the secretary and
correspondent, Principal, Dean of Science, University of
Madras, Chennai, My sincere thanks to Head of the
Department of Biochemistry for constant encouragement of
my work.

References

[1] Keith Wilson and John walker —Practical biochemistry
principle and techniques

[2] Antimicrobial Susceptibility testing; Ninth
Informational Supplement. NCCLS document M100-S9.
National Committee for Clinical Laboratory Standards,
Wayne, PA, pp: 120-126.

[3] Bengtson, S.; Belivanova, V.; Rasmussen, B.;
Whitehouse, M. (May 2009). "The controversial
"Cambrian" fossils of the Vindhyan are real but more
than a billion years older". Proceedings of the National
Academy of Sciences of the United States of America
106 (19): 7729-7734.

[4] Croce CM (January 2008). "Oncogenes and cancer". N.
Engl. J. Med. 358 (5): 502—11.

[5] . Knudson AG (November 2001). "Two genetic hits
(more or less) to cancer". Nat. Rev. Cancerl (2): 157-
62.

[6] Devienne, K.F. and M.S.G. Raddi, 2002. Screening for
antimicrobial activity of natural products using a
microplate photometer. Braz. J. Microbiol., 33: 166-68.

[71 Engel, S., M.P. Puglisi, P.R. Jensen and W. Fenical,
(2006). Antimicrobial activities of extracts from tropical
Atlantic marine plants against marine pathogens and
saprophytes. Mar. Biol., 149: 991-02.

[8] Ebrahimzadeh MA, Nabavi SF, Nabavi SM, Eslami B
(2010a). Antihypoxic and antioxidant activity of
Hibiscus esculentus seeds. Grasas Aceites., 61: 30-36.

[9] Ebrahimzadeh MA, Nabavi SF, Nabavi SM, Eslami B,
Dehpour AA (2010b). Biological and pharmacological
effects of Delphinium elbursense. Afr. J. Biotechnol.,
9(34): 5548-5555.

[10] Gestinari, L., et al. (2010). Distribution of Cladophora
species  (Cladophorales, Chlorophyta) along the
Brazilian Coast. Phytotaxa 14 22.

[11]http://www.jsonline.com/news/wisconsin/29561884.htm
1 Great Lakes, Great Peril: Biological

[12]http://chemicalland21.com/industrialchem/organic/n-
OCTACOSANE.htm

[13]Helmut (1997). "Oxidative stress: Oxidants and
antioxidants". Experimental physiology 82 (2): 291-5.

[14]Horn, L; Pao W, Johnson DH (2012). "Chapter 89".
Harrison's Principles of Internal Medicine(18th ed.).
McGraw-Hill. ISBN 0-07-174889-X

[15]-How many different types of cancer are there? : Cancer
Research UK : CancerHelp UK". Retrieved (11 May
2012).

[16]1. Rodriguez-Meizoso, L. Jaime, S. Santoyo, F. J.
Sefiorans, A. Cifuentes and E. Ibafiez, -Subcritical water
extraction and characterization of bioactive compounds
from Haematococcus pluvialis microalga”, J. Pharm.
Biomed. Anal., (2010), 51, 456-463.

[17]1ISO  22196:2007 Plastics — Measurement of
antibacterial activity on plastics surfaces

[18]Jha, Prabhat; Marcus Flather, Eva Lonn, Michael
Farkouh, and Salim Yusuf (1995). "The Antioxidant
Vitamins and Cardiovascular Disease: A Critical
Review of Epidemiologic and Clinical Trial Data".
Annals of Internal Medicine 123 (11): 860-872

[19]1JIS Z 2801:2000 Antimicrobial products- test for
antimicrobial activity and efficacy

[20]K. Iwai, —Amdiabetic and antioxidant effects of
polyphenols in brown alga Ecklonia

[21]stolonifera in genetically diabetic KK-A(y) mice”, Plant
Foods Hum. Nutr., (2008), 63, 163-169.

[22]Mazzanti, G., M.T. Mascellino, L. Battinelli, D.
Coluccia, M. Manganaro and L. Saso, (2000).
Antimicrobial investigation of semipurified fractions of
Ginkgo biloba leaves. J. Ethnopharmacol., 71: 83-88.

[23]Middleton JE, Kandaswami C, Theoharides TC (2000).
The effects of plant flavonoids on mammalian cells:
implications for inflammation, heart disease and cancer,
Pharmacol. Rev., 52: 673-839.

[24]Nath V, Grewal K S. Cancer in India. Ind J] Med Res
(1935);23:149-190

[25]10. Pulz and W. Gross, —Vhable products from
biotechnology of microalgae”, Appl. Microbiol.
Biotechnol., (2004), 65, 635-648.

[26]P J Keeling (2004). "Diversity and evolutionary history
of plastids and their hosts". American Journal of Botany
91 (10): 1481-1493.

[27]P. Fahprathanchai, K. Saenphet, Y. Peerapornpisal and
S. Aritajat, —Foxicological evaluation

[28]of Cladophora glomerata Kiitzing and Microspora
flocosa Thuret in albino rats”, SE Asian J.

[29] Trop. Med. Pub. Health, (2006), 37, 206-209.

[30] Ratiphan Laungsuwonl, 2 and Warawut
Chulalaksananukull-4. Antioxidant and anticancer
activities of freshwater green algae, Cladophora

glomerata and Microspora floccosa, from Nan River in
northern Thailand. Maejo Int. J. Sci. Technol. 2013,
7(02), 181-188.

[31]Saeid  Soltani*, Sara  Saadatmand, Ramzanali
Khavarinejad and Taher Nejadsattari. Antioxidant and
antibacterial activities of ladophora glomerata (L.) Kiitz.
in Caspian Sea Coast, Iran. African Journal of
Biotechnology, (27 July, 2011) Vol. 10(39), pp. 7684-
7689.

Volume 4 Issue 9, September 2015
WWWw.ijsr.net

Paper ID: SUB158463

Licensed Under Creative Commons Attribution CC BY

1695




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

[32] Smithsonian National Museum of Natural History;
Department of Botany.
http://botany.si.edu/projects/algae/introduction.htm.

[33]S. J. Heo, E. J. Park, K. W. Lee and Y. J. Jeon,
—Atioxidant activities of enzymatic extracts from
brown seaweeds”, Bioresour. Technol., (2005), 96,
1613-1623.

[34] Tartar, A., Boucias, D. G., Becnel, J. J., and Adams, B.
J. (2003) Comparison of plastid 16S rRNA (rrn 16)
genes from Helicosporidium spp.: evidence supporting
the reclassification of Helicosporidia as green algae
(Chlorophyta). International Journal of Systematic and
Evolutionary Microbiology, 53, 1719-1723. Pollution -
'the beach speaks for itself' - June 29, 2008.

[35]T. Hoshino, T. Hayashi, K. Hayashi, J. Hamada, J. B.
Lee and U. Sankawa, —Anantivirally active sulfated
polysaccharide from Sargassum horneri (Tunner) C.
AGARDH?”, Biol. Pharm. Bull., (1998), 21, 730-734.

[36] Turnidge JD, Ferraro MJ, Jorgensen JH (2003)
Susceptibility Test Methods: General Considerations. In
PR Murray, EJ Baron, JH Jorgensen, MA Pfaller, RH
Yolken. Manual of Clinical Microbiology. 8th Ed.
Washington.  American ~ Society  of  Clinical
Microbiology. p 1103

[37]T. Kuda, T. Kunii, H. Goto, T. Suzuki and T. Yano,
—Varieties of antioxidant and antibacterial properties of
Ecklonia stolonifera and Ecklonia kurome products
harvested and processed in the Noto peninsula, Japan”,
Food Chem., (2007), 103, 900-905.

[38]T. Kuda, M. Tsunekawa, H. Goto and Y. Araki,
—Atioxidant properties of four edible algae

[39] harvested in the Noto Peninsula, Japan”, J. Food Comp.
Anal., (2005), 18, 625-633.

[40]US FDA, Guidance for Industry: Evidence-Based
Review System for the Scientific Evaluation of Health
Claims

[41] Varricchio, Claudette G. (2004). A cancer source book
for nurses. Boston: Jones and Bartlett Publishers. p.
229.ISBN 0-7637-3276-1.

[42]Yildirim A, Mavi A (2001) Determination of antioxidant
and antimicrobial activities of Rumex crispus L. extracts.
J. Agric. Food Chem., 49: 4083-4089.

[43]Yuan YV, Bone DE, Carrington MF (2005). Antioxidant
activity of dulse (Palmaria palmata) extract evaluated in
vitro. Food Chem., 91: 485- 494.

Paper ID: SUB158463

Volume 4 Issue 9, September 2015

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

1696





