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Abstract: In the present study, influence of pH, carbon, nitrogen sources and growth factors on the production
of hydrogen phototrophic bacteria isolated from Nacharam, Industrial area, Hyderabad, Telangana, South India
was investigated. The amount of hydrogen produced varied with different cultural conditions used in the
medium. Nitrogen sources were less amenable than carbon sources for production of hydrogen. Photosynthetic
bacteria produced maximum amount (6.0 ml/30ml vessel) of hydrogen under anaerobic light in the presence of
the carbon source galactose and lactose.
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Introduction

Depletion of fossil fuels has led us to investigate into the use of renewable energy sources as primary
sources of energy. Global utilization of non renewable energy sources results in environmental pollution. In the
present scenario, hydrogen appears to be the source of Energy which can reduce the risks of green house gases.
Hence, there is an urgent need for implemention of Hydrogen Economy. Phototrophic bacterial hydrogen
production is higher when compared to hydrogen production by other hydrogen producing bacteria. Higher
conversion efficiency of substrates to hydrogen is more in photosynthetic bacteria when compared to other
groups of bacteria [1]. A lot of research in this area has been reported world wide [2-12]. The various Factors
influencing hydrogen were optimized by investigators for enhancing hydrogen production [13-16]. Studies on
phototrophic bacteria for their biotechnological applications have been reported by our group in previous
studies [20-36]. In the present study, photosynthetic bacterial consortium isolated from Nacharam, Industrial
area, Hyderabad, Telangana, South India was investigated for its hydrogen production potential under different
cultural conditions and the results are communicated.

Materials and Methods

Bergey’s Manual of Systematic Bacteriology (1994) [37] was adopted for identification. Phototrophic
bacteria were isolated from the oil contained source in Nacharam industrial area, Hyderabad by inoculating into
the medium anaerobically in the light of intensity of 2000 lux. Growth was determined by optical density (at
660 nm) using UV-Vis spectrophotometer. Bacterial culture was centrifuged at 10,000xg for 10 min and the
harvested cells were suspended in the basal medium devoid of electron donors, nitrogen sources and growth
factors. They were added at required concentrations. Ten day old cultures of photosynthetic bacteria were
inoculated (1% v/v) into basal medium containing seven carbon sources, eight nitrogen sources and some
growth factors. The incubation period was 196 hrs after inoculation of the consortium. The technique used for
hydrogen measurement was water displacement technique.
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Results and Discussion

Water electrolysis for hydrogen production is being investigated widely. Alkaline, polymer membrane
and ceramic oxide electrolyte are the three methods which are being explored for water electrolysis. Scaling up
the process for larger production of hydrogen through water dissociation has not reached a stage where it is
practically feasible. Hence, among the different approaches, photohydrogen production using bacteria has
received much attention for larger scale production of hydrogen. Log phase cultures (Ten day old) of
phototrophic bacteria were used to assess the potential of producing hydrogen. Photosynthetic bacterial
consortium produced varying amounts of hydrogen using different cultural conditions under anaerobic light. In
Table 1 the effect of pH on hydrogen production is presented showing pH 7.0 and 7.5 were amenable for the
production of hydrogen. Lactose and galactose were good sources of carbon for production of hydrogen.
Mannose and Arabinose induced almost equal amounts of hydrogen. Maximum production of 6.0 ml per 30ml
of Biebl and Pfennigs Media of hydrogen was produced in presence of Lactose and galactose. Effect of
different nitrogen sources on hydrogen production are listed in Table 3. In nitrogen sources ammonium chloride
and threonine induced 6ml per 30 ml of Biebl and Pfennigs Media. Glutamic acid Histidine induced equal
amounts of hydrogen when compared to other nitrogen sources used. Influence of different growth factors on
hydrogen production is presented in Table 4. Among the growth factors B12, nicotinic acid and biotin induced
more amounts of hydrogen compared to other growth factors. Pantothenic acid as a growth factor stimulated
lower amounts of hydrogen compared to other growth factors.

Table 1: Effect of pH on production of hydrogen by phototrophic consortium

pH Optical density Hydrogen production
(ml/30ml vessel)
6.5 0.9567 5.0+0.50
7.0 1.1126 6.0£0.35
7.5 1.3758 6.0+0.60
8.0 1.474 5.54+0.75
8.5 1.6311 4.5+0.55
9.0 1.8079 4.5+0.40
9.5 1.5897 4.5+0.25

Table 2: Effect of carbon sources on production of hydrogen by phototrophic consortium

Carbon sources Optical density Hydrogen production
(ml/30ml vessel)
Sodium Benzoate 0.5925 4+0.25
Glucose 0.6301 4.5+0.35
Galactose 0.9676 6.0£0.75
Mannose 0.7251 5.5£0.55
Arabinose 0.7206 5.5+0.40
Lactose 0.9046 6.0+£0.40
Mannitol 0.5647 4.5+0.30

Table 3: Effect of nitrogen sources on production of hydrogen by phototrophic consortium

Nitrogen Sources Optical density Hydrogen production
(ml/30ml vessel)

Ammonium chloride 0.926 6.0+0.50
Ammonium nitrate 0.3814 4.0£0.65
Glycine 0.5859 4.0+0.40
Sodium glutamate 0.8139 5.5+0.35
Histidine 0.8830 5.5+0.50
Tryptophan 0.4761 4.0£0.20
Tyrosine 0.7714 5.0£0.30
Threonine 0.9129 6.0+0.35
Alanine 0.5869 4.0+0.40
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Table 4: Effect of growth factors on production of hydrogen by phototrophic consortium
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Growth Factors Optical Density Hydrogen Production
(MI1/30ml Vessel)

Pantothenic acid 1.2293 4.0+0.20
Nicotinic acid 1.1775 5.5+0.40
Biotin 1.1527 5.5+0.45
Folic acid 1.0458 5.0+0.60
Riboflavin 1.1229 4.5+0.50
B12 1.1498 5.5+0.20
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