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ABSTRACT 
 
A major route for biological hydrogen production is purple non sulphur photosynthetic bacteria. In this study, we 
have analyzed the purple photosynthetic bacterial consortium isolated from Bhima amarja river of Karnataka. 
PNSB (Purple non sulphur photosynthetic bacteria) metabolize many different organic compounds as carbon 
sources and produce hydrogen. In presence of acetate, 2.0 ml of hydrogen was produced followed by cellobiose and 
lactate as carbon sources. Lowest amount of hydrogen was produced in benzoate and mannitol containing medium. 
In the presence of sodium nitrate as nitrogen source, more amounts of hydrogen was seen compared to other 
nitrogen sources. Ammonium chloride induced lowest amounts of hydrogen production by the photosynthetic 
consortium. In presence of cyanacobalamine as growth factor higher amounts of hydrogen was produced. Niacin 
induced lowest amounts of hydrogen. T-Test was done on two samples assuming unequal variances and the results 
are presented. 
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INTRODUCTION 
 

Photosynthetic bacteria are known to have various biotechnological applications including hydrogen production and 
bioremediation [1]. Purple non-sulfur bacteria (PNSB) are distributed widely in natural habitats, particularly in those 
with large amounts of soluble organic matter, such as mangrove swamps, wastewater ponds, coastal lagoons and 
waste lagoons [2].  Purple photosynthetic bacteria are the most widely studied bacteria for their metabolic flexibility, 
biological hydrogen production and nature of their photosynthetic apparatus. Purple Non-Sulfur bacterial production 
of hydrogen and optimizing different cultural conditions for enhancing the production of hydrogen form this group 
of bacteria [3-17]. Environmental factors affect the production of hydrogen by these bacteria. Light, temperature, 
pH, carbon and nitrogen sources are the major factors affecting hydrogen production [18-20]. These organisms are 
wide spread and metabolically diverse and are in the forefront of laboratory research. In this study, consortium 
isolated from Bhima amarja river water sample from Karnataka state was studied for their hydrogen producing 
potential. The results obtained were statistically analyzed using t-test with the standard potential of production of 
hydrogen predicted to be at 33%. The significance of the above are discussed in this communication. 
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EXPERIMENTAL SECTION 
 

Purple non sulphur anoxygenic phototrophic bacteria were isolated from Bhima amarja river of Karnataka. Samples 
were isolated by inoculating into BP medium and incubated under anaerobic (2000lux) light conditions. Bergey’s 
Manual of Systematic Bacteriology (1994) was used for the identification of these bacteria.  Based on different 
concentrations of electron donors, nitrogen sources and growth factors ten days old cultures of phototrophic bacteria 
of 1% (v/v) concentration were inoculated. The technique used for hydrogen measurement was water displacement 
method where as Gas Chromatography was used for gas analysis. Statistical analysis was done keeping the predicted 
amount of hydrogen at 33%. 
 

RESULTS AND DISCUSION 
 

Ten day active cultures were used to assess their probability of producing hydrogen. Photosynthetic bacterial 
consortium produced different amounts of hydrogen with various carbon, nitrogen and growth factors. The pH was 
maintained at 7.2 under anaerobic light. In presence of acetate, 2.0 ml of hydrogen was produced followed by 
cellobiose and lactate as carbon sources (Table 1). Lowest amount of hydrogen was produced in benzoate and 
mannitol containing medium. In the presence of sodium nitrate as nitrogen source more amounts of hydrogen was 
seen compared to other nitrogen sources (Table 2). Ammonium chloride induced lowest amounts of hydrogen 
production by the photosynthetic consortium. In presence of cyanacobalamine as growth factor more amounts of 
hydrogen was produced. Niacin induced lowest amounts of hydrogen (Table 3). T-Test was done on two samples 
assuming unequal variances and the results are presented in Tables 1a, 2a and 3a.  Statistical analysis for the effect 
of various carbon, nitrogen and growth factors based on the hypothesis of standard at 33%, the results show that 
there was a deviation between the predicted and observed amounts of hydrogen production. Level of significance 
was 5%. The present study reveals that impact of various carbon, nitrogen and growth factors on the ability of 
phototrophic bacteria to produce hydrogen in anaerobic conditions. It is more economically attractive and suitable 
cheaper carbon and nitrogen sources should be searched for hydrogen production. 
 

Table1: Effect of carbon sources on hydrogen production by phototrophic bacteria 
 

Carbon source 
(1%) 

Growth 
(Optical density at 660nm) 

Hydrogen produced 
 (ml/10ml vessel) 

Benzoate 1.59 1.0±0.2 
Acetate 1.10 2.0±0.4 
Mannitol 1.40 1.0±0.3 
Cellobiose 0.99 1.5±0.3 
Lactate 1.22 1.5±0.2 

 
Table 1a: Statistical analysis of the effect of carbon sources on hydrogen production 

 
t-Test: Two-Sample Assuming Unequal Variances 

 
Variable 1 Variable 2 

Mean 1.4 3.3 
Variance 0.175 0 
Observations 5 5 
Hypothesized Mean Difference 0 

 
Df 4 

 
t Stat -10.1559 

 
(T<=t) one-tail 0.000265 

 
t Critical one-tail 2.131847 

 
P(T<=t) two-tail 0.000529 

 
t Critical two-tail 2.776445 

 
 

Table 2: Effect of nitrogen sources on hydrogen production by phototrophic bacteria 
 

Nitrogen source 
(1%) 

Growth 
(Optical density at 660nm) 

Hydrogen produced 
 (ml/10ml vessel) 

Alanine 0.88 2.5± 0.3 
Sodium nitrate 0.96 3.0±0.3 
Valine 0.82 1.5±0.2 
Glutamic acid 0.60 2.0±0.4 
Ammonium chloride 0.90 1.0±0.2 
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Table 2a: Statistical analysis of the effect of nitrogen sources on hydrogen production 
 

t-Test: Two-Sample Assuming Unequal Variances 
 Variable 1 Variable 2 

Mean 2 3.3 
Variance 0.625 0 
Observations 5 5 
Hypothesized Mean Difference 0  
Df 4  
t Stat -3.67696  
P(T<=t) one-tail 0.01063  
t Critical one-tail 2.131847  
P(T<=t) two-tail 0.021261  
t Critical two-tail 2.776445  

 
Table 3: Effect of growth factors on hydrogen production by phototrophic bacteria 

 
Growth factors  

(100µl) 
Growth  

(Optical density at 660nm) 
Hydrogen produced 
 (ml/10ml vessel) 

Riboflavin 0.75 2.5±0.4 
Niacin 0.80 2.0±0.4 
Cyanacobalamine 0.80 3.0±0.2 

 
 

Table 3a: Statistical analysis of the effect of growth factors on hydrogen production 
 

t-Test: Two-Sample Assuming Unequal Variances 
 Variable 1 Variable 2 

Mean 2.5 3.3 
Variance 0.25 0 
Observations 3 3 
Hypothesized Mean Difference 0  
Df 2  
t Stat -2.77128  
P(T<=t) one-tail 0.054638  
t Critical one-tail 2.919986  
P(T<=t) two-tail 0.109276  
t Critical two-tail 4.302653  

 
Acknowledgement 
Authors thank the Department of Biotechnology (DBT, MRP-BT/PR4819/PBD/26/289/2012), Ministry of Science 
and Technology, India for funding this work. 
 

REFERENCES 
 

[1] Ramchander Merugu; M.P.Pratap Rudra; S.Girisham; S.M.Reddy, International Journal of Applied Biology and 
Pharmaceutical Technology, 2012, 3(1),  376-384 
[2] R.E. Blankenship; MT Madigan; Bauer, C.E. 1995. Anoxygenic photosynthetic bacteria. Advances in 
Photosynthesis, 2 XXIV; 1331 
[3] Yongzhen Tao; Yang Chen; Yongquian Wu; Yanling He; Zhihua Zhou, International Journal of Hydrogen 
Energy; 2007; 32; 200 -206.  
[4] Chun-Yen Chen; Mu-Hoe Yang; Kuei-Ling Yeh; Chien-Hung Liu; Jo-Shu Chang,  International Journal of 
Hydrogen energy, 2008, 3 3,  4 7 5 5 – 4 7 6 2.  
[5] Chun-Yen Chen; Chia-Hsien Liu; Yung-Chung Lo; Jo-Shu Chang, Bioresource Technology, 2011, 102,  8484–
8492.  
[6] L Gabrielyan; H. Torgomyan; A. Trchounian, International Journal of Hydrogen Energy, 2010, 3512201 – 
12207.  
[7] J. Obeid; J.P. Magnin; J.M. Flaus, O. Adrot, J.C. Willison, R. Zlatev, International Journal of Hydrogen Energy, 
2009, 34, 180 – 185. 
[8]  J.G. Burgess; R. Kawaguchi; A.Yamada; T. Matsunaga, Microbiology, 1994, 140, 965–970. 
[9]  CY Chen; WB Lu; JF Wu; JS Chang, International Journal of Hydrogen Energy, 2007, 32, 940 – 949.  
[10] N. Azbar; F C Dokgoz, International Journal of Hydrogen Energy, 2010, 35,5028 – 5033.  



Ramchander Merugu et al J. Chem. Pharm. Res., 2015, 7(9):813-816 
______________________________________________________________________________ 

816 

[11] Z Jamil; M. S. M. Annuar; S. Ibrahim; S. Vikineswary, International Journal of Hydrogen Energy, 2009, 34, 
7502 – 7512.  
[12]  YK Oh; EH Seol; M.S. Kim; S. Park, International Journal of Hydrogen Energy. 2004, 29, 1115 – 1121.  
[13]  FM. Salih;  M I. Maleek, Journal of Environmental Protection, 2010, 1, 426–430.  
[14]  Harun Koku; Inci Eroglu; Ufuk Gunduz; Meral Yucel; Lemi Turker, International Journal of Hydrogen Energy 
, 2003, 28, 381 – 388.  
[15]  G. Zheng; L. Wang; Z. Kang, Renewable Energy , 2010, 35, 2910 – 2913.  
[16]  FR Hawkes; R. Dinsdale; D. L. Hawkes; I. Hussy, International Journal of Hydrogen Energy. 2002,27, 1339 – 
1347.  
[17]  MR Melnicki; E. Eroglu; A. Melis, International Journal of Hydrogen Energy ,2009, 34,  6157 – 6170.  
[18] AA Tsygankov, 2004. Biohydrogen III. Renewable Energy System by Biological Solar Energy Conversion. 
Pages 57-71.  
[19]  A Melis;  R. Melnicki, International Journal of Hydrogen Energy ,  2006, 31,1563 – 1573.  
[20] Ramchander Merugu , Vasantha Mittapelli , M.P. Pratap Rudra , S. Girisham , S.M. Reddy,  International 
Journal of Environment and Bioenergy,  2012, 4(3), 141-146   
[21] Ramchander Merugu, Vasantha Mittapelli, Pratap Rudra Manthur Padigya, Girisham Sivadevuni, Reddy 
Solipuram Madhusudhan , Journal of Biofuels, 2013,  4 (2) , 56-60 
[22] Ramchander Merugu; M. P. PratapRudra; B.Nageshwari; A. Sridhar Rao; D.Ramesh, ISRN Renewable Energy, 
2012, 757503-757508 
[23] Ramchander Merugu; M.P.Pratap Rudra; S.Girisham; S.M.Reddy. International Journal of Chemical 
Engineering and Applied Sciences, 2013, 3(1), 7-9 
[24] Ramchander Merugu; M. P. Pratap Rudra; A. Sridhar Rao; D. Ramesh; B. Nageshwari; K. Rajyalaxmi; S. 
Girisham; S. M. Reddy, ISRN Renewable Energy ,2011,  328984-90  
[25] Ramchander Merugu; M.S.K. Prasad; S. Girisham; S.M. Reddy, International Journal of Hydrogen Energy, 
2010, 35 (18) , 9591-9597  
 


