Vol 3 Issue 4 Jan 2014

Impact Factor : 1.6772 (UIF)

ISSN No : 2249-894X

Ecaterina Patrascu
Spiru Haret University, Bucharest

Kamani Perera
Regional Centre For Strategic Studies,
Sri Lanka




RNI MAHMUL/2011/38595

Welcome to Review Of Research

ISSN No.2249-894X

Review Of Research Journal is a multidisciplinary research journal, published monthly in English, Hindi
& Marathi Language. All research papers submitted to the journal will be double - blind peer reviewed referred by
members of the editorial Board readers will include investigator in universities, research institutes government
and industry with research interest in the general subjects.

Flavio de Sdo Pedro Filho

Federal University of Rondonia, Brazil

Kamani Perera

Advisory Board

Horia Patrascu
Spiru Haret University, Bucharest, Romania

Delia Serbescu

Regional Centre For Strategic Studies, Sri Spiru Haret University, Bucharest, Romania

Lanka

Ecaterina Patrascu
Spiru Haret University, Bucharest

Fabricio Moraes de AlmeidaFederal

University of Rondonia, Brazil

Catalina Neculai
University of Coventry, UK

Anna Maria Constantinovici
AL. I. Cuza University, Romania

Romona Mihaila
Spiru Haret University, Romania

Mahdi Moharrampour
Islamic Azad University buinzahra
Branch, Qazvin, Iran

Titus Pop

PhD, Partium Christian University,
Oradea,

Romania

J. K. VIJAYAKUMAR

King Abdullah University of Science &

Technology,Saudi Arabia.

George - Calin SERITAN
Postdoctoral Researcher

Xiaohua Yang
University of San Francisco, San Francisco

Karina Xavier

Massachusetts Institute of Technology (MIT),

USA

May Hongmei Gao
Kennesaw State University, USA

Marc Fetscherin
Rollins College, USA

Liu Chen
Beijing Foreign Studies University, China

Nimita Khanna
Director, Isara Institute of Management, New
Delhi

Salve R. N.
Department of Sociology, Shivaji University,
Kolhapur

P. Malyadri
Government Degree College, Tandur, A.P.

S. D. Sindkhedkar
PSGVP Mandal's Arts, Science and
Commerce College, Shahada [ M.S. |

Faculty of Philosophy and Socio-Political Anurag Misra

Sciences
Al 1. Cuza University, lasi

REZA KAFIPOUR

Shiraz University of Medical Sciences

Shiraz, Iran

Rajendra Shendge

Director, B.C.U.D. Solapur University,

Solapur

DBS College, Kanpur

C. D. Balaji
Panimalar Engineering College, Chennai

Bhavana vivek patole
PhD, Elphinstone college mumbai-32

Awadhesh Kumar Shirotriya
Secretary, Play India Play (Trust),Meerut
(U.P)

Address:-Ashok Yakkaldevi 258/34, Raviwar Peth, Solapur - 413 005 Maharashtra, India
Cell : 9595 359 435, Ph No: 02172372010 Email: ayisrj@yahoo.in Website: www.isrj.net

Mabel Miao
Center for China and Globalization, China

Ruth Wolf
University Walla, Israel

Jie Hao
University of Sydney, Australia

Pei-Shan Kao Andrea
University of Essex, United Kingdom

Loredana Bosca
Spiru Haret University, Romania

Ilie Pintea
Spiru Haret University, Romania

Govind P. Shinde
Bharati Vidyapeeth School of Distance
Education Center, Navi Mumbai

Sonal Singh
Vikram University, Ujjain

Jayashree Patil-Dake

MBA Department of Badruka College
Commerce and Arts Post Graduate Centre
(BCCAPGC),Kachiguda, Hyderabad

Maj. Dr. S. Bakhtiar Choudhary
Director,Hyderabad AP India.

AR. SARAVANAKUMARALAGAPPA
UNIVERSITY, KARAIKUDI, TN

V.MAHALAKSHMI
Dean, Panimalar Engineering College

S.KANNAN
Ph.D , Annamalai University

Kanwar Dinesh Singh
Dept.English, Government Postgraduate
College , solan




Review Of Research
Vol. 3, Issue. 4, Jan. 2014

ISSN:-2249-894X Available online at www.ror.isrj.net

ORIGINAL ARTICLE

OPTIMIZATION OF MEDIA FOR VEGETATIVE STAGE OF
HAEMATOCOCCUS PLUVIALIS FLOTOW, COLLECTED
FROM PITHORAGARH DISTRICT, UTTARAKHAND, INDIA

M. PRABHAKARAN, S. ELUMALALI, B. INFANT SANTHOSE AND G.RAJESH KANNA

PG and Research, Department of Plant Biology & Plant Biotechnology,
Presidency College (Autonomous), Chennai , Tamil Nadu, India

Abstract:

The photosynthetic microalgae Haematococcus pluvialis Flotow is one of the
best source of the carotenoid astaxanthin. Astaxanthin provides health benefits to
humans and that is also used in mariculture feed to enhance tha color of salman flesh.
The vegetative stage optimization is one of the difficult and most important step in
astaxanthin production process. The potent strain of Haematococcus pluvialis Flotow
collected from Pithoragarh district, Uttarakhand, India. Pithoragarh is located at
29.58°N 80.22°F. It has an average elevation of 1,514 metres (4,967 feet). In the present
study, we optimised the effect of pH, light, NaNO,, K,HPO,  NaHCO, for enhanced the
vegetative growth of Haematococcus pluvialis. The maximum level of growth rate,
chlorophyll a, chlorophyll b and carotenoid were observed in pH — 7.0, light - 12 hrs
Light : 12 hrs Dark, NaNO, - 0.3 M, K,HPO,— 0.08M, NaHCO, - 0.08 M. on 40" day of
incubation period.

KEY WORDS:
Haematococcus pluvialis, Vegetative stage, Astaxanthin, pH, light, NaNO,, K,HPO,, NaHCO,
INTRODUCTION:

In recent years the microalga Haematococcus pluvialis Flotow has been considered as a possible
natural source for the production of astaxanthin and it has been widely studied (Bubrick, 1991).
Astaxanthin is a high — value carotenoid pigment with applications in neutraceuticals, cosmetics, food and
feed industries (Guerin et.al.,2003).

The unicellular fresh water microalga, H. pluvialis (Volvocales, Chlorophyceae) is green-colored,
biflagellate, and motile in its vegetative stage (Fan et.al., 1994). This microalga shows low growth rates and
low final cell densities under optimal growth conditions (Fabregas et.al.,2000). In its growth stages, it has
both motile and non-motile forms (Boussiba, 2000).

Both of the main physical and chemical parameters, especially nutrient medium and light, directly
control the growth rate of H. pluvialis. Different studies have been performed on the growth conditions of
H. pluvialis (Fan L et.al., 1994; Fabregas et.al., 2000; Hata et.al., 2001). This comprehensive study on the
determination of the culture medium and the light intensity was carried out to maximize the growth of H.
pluvialis for batch cultivations.

There are several reports on the optimization of culture medium in Haematococcus, but most of
them mainly focused on the optimum concentration of KNO, and NaNO, (Borowitzka et al., 1991;
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Fabregas et al.,2000; Gong and Chen, 1997; Orosa et al.,2005).
In the present study, the effects of various nitrogen compounds, pH, light, NaNO,, K,HPO,,
NaHCO, were investigated to improve the vegetative growth of batch H. pluvialis cultures.

2. MATERIALSAND METHODS
Sample collection

The green algal culture of Haematococcus pluvialis Flotow was collected from Pithoragarh
district, Uttarakhand, India. Pithoragarh is located at 29.58°N 80.22°E. It has an average elevation of 1,514
metres (4,967 feet). Auxenic culture was obtained after antibiotic treatment (Droop, 1967)

Optimization of parameters and growth conditions for vegetative growth

H. pluvialis incubated and grown at different concentrations of pH - 6.0, 6.5,7.0, 7.5, 8.0; light - 24
hrs light (L), 24 hrs dark (D), 12 (L):12(D), 8 (L):16(D), 16(L):8(D); NaNO, - 0.1M, 0.2M, 0.3M, 0.4M,
0.5M; K,HPO, - 0.02M, 0.04M, 0.06M, 0.08M, 0.1M; NaHCO, - 0.02M, 0.04M, 0.06M, 0.08M, 0.1M.
Five ml of auxenic culture was inoculated on 250 ml (1:50) bold basal medium, further algae grown on
above mentioned parameters at 24°C. It was maintained at 30uEm-2 s -1 light irradiance. The cultures were
mixed manually thrice a day.

Photomicrographs

Microscopic descriptions of the algae are supplemented with micrographs wherever necessary.
Photographs of different magnifications were taken with Nikon lab photo II microscopic unit. For normal
observations bright field was used.
Methods and measurement of growth rate, Chlorophll a, Chlorophll b and Carotenoids

UV-visible spectrophotometer (Hitachi U-2900) was used to estimate the different pigments such
as Chlorophyll a, Chlorophyll b and Carotenoids using different methods such as Jeffrey and Humphrey,
1975 method for both Chlorophyll a and Chlorophyll b. MacKinney, 1941 method for Carotenoid. Growth
rate was measured at 690 nm.
3.RESULTSAND DISCUSSION
Morphology

Haematococcus pluvialis derived from an inoculum with typical characteristics of motile stage,
with biflagellate cells. (Fig. 1).

, W ‘“

10" Day 20" Day 40™ Day

Fig. 1. Haematococcus pluvialis Flotow grown under favorable laboratory conditions.
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Effect of growth rate in different parameters

Haematococcus pluvialis survived in all the different parameters and concentrations of modified
BBM media. Optical density was taken at 690 nm on 40" day. Maximum growth of 1.185 optical density
(OD) was recorded at pH 7.0 (Fig. 2a.); 12 (L):12 (D) shows maximum growth of 1.095 (OD) (Fig. 2b.);
0.3M NaNO, is the best concentration compared to others 1.082 (OD) (Fig. 2c,). The highest optical density
0.459 was recorded at 0.08M K,HPO, (Fig. 2d.). Maximum growth of 0.702 optical density (OD) was
recorded at 0.08M NaHCO, (Fig. 2e.)

In commerecial astaxanthin production from H. pluvialis, vegetative cultivation of the cells plays
an important role. In some studies, different strengths of a growth medium were studied (Garcia-Malea et
al.,2005).

The maximum growth rate reported at pH 7.0; maximum cell number recorded 0.5M NaNO, and
the maximum number of cells was reprted at 0.1M K,HPO, (Nagarajet.al.,2012).
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Effect of Chlorophyll a in different parameters

Haematococcus pluvialis survived in all the different parameters and concentrations of modified
BBM media. The Chlorophyll a was estimated by the above described method on every 40 days. Maximum
Chlorophyll a content was 11.46 pg ml "' recorded at pH 7.0 (Fig. 3a.); 12 (L):12 (D) shows maximum Chl. a
0f 10.39 ug ml" (Fig. 3b.); 0.3M NaNO, is the best concentration compared to others which contain 10.54
pg ml" (Fig. 3c.). The highest Chl. a content 4.90 pg ml" was recorded at 0.08M K,HPO, (Fig. 4d.).
Maximum Chl. a content of 5.45 ugml" was recorded at 0.08M NaHCO; (Fig. 3e.).

Nagaraj et.al., 2012 reported H. pluvialis grown well and showed maximum concentration Chl. a
at 7.0 pH; 0.3 M NaNO, showed maximum amount of Chl. a; 0.01 and 0.08M K,HPO, showed maximum
concentration Chl a.
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Effect of Chlorophyll b in different parameters

Haematococcus pluvialis survived in all the different parameters and concentrations of modified
BBM media. The Chlorophyll b was estimated by the above described method on every 40 days. Maximum
Chlorophyll b content was 17.01 pg ml” recorded at pH 7.0 (Fig. 4a.); 12 (L):12 (D) shows maximum Chl. b
of 15.49 ug ml" (Fig. 4b.); 0.3M NaNO, is the best concentration compared to others which contain 15.74
pg ml' (Fig. 4c,). The highest Chl. b content 7.70 pug ml" was recorded at 0.08M K,HPO, (Fig. 4d.).
Maximum Chl. b content 0f9.67 pg ml" was recorded at 0.08M NaHCO, (Fig. 4e.).

H. pluvialis grown well and showed maximum concentration Chl. b at 7.0 pH; 0.3 M NaNO,
showed maximum amount of Chl. a; 0.01 and 0.08M K,HPO, showed maximum concentration Chl a.
(Nagaraj et.al.,2012)
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Effect of Carotenoid in different parameters

Haematococcus pluvialis survived in all the different parameters and concentrations of modified
BBM media. The Carotenoid was estimated by the above described method on every 40 days. Maximum
Carotenoid content was 139.2 mg L recorded at pH 7.0 (Fig. 5a.); 12 (L):12 (D) shows maximum
Carotenoid of 125.7 mg L" (Fig. 5b.); 0.3M NaNO, is the best concentration compared to others which
contain 123.7mgL" (Fig. 5¢,). The highest Carotenoid
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content 52.9 mg L' was recorded at 0.08M K,HPO, (Fig. 5d.). Maximum Carotenoid content of 73.6 mg L"
was recorded at 0.08M NaHCO, (Fig. 5e.).

Nagaraj et.al., 2012 reported H. pluvialis pH 7.0 registered maximum carotenoid content; 0.2 M
NaNO, favored the organisms for maximum accumulation of total carotenoids; A maximum level of
carotenoids content recorded at 0.02M K, HPO,.
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