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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 varigoiethnological applications including hydrogen garction and
bioremediation [1]Purple non-sulfur bacteria (PNSB) are distributedely in natural habitats, particularly in those
with large amounts of soluble organic matter, sashmangrove swamps, wastewater ponds, coastalnagoa
waste lagoons [2]. Purple photosynthetic bactgsthe most widely studied bacteria for their roelia flexibility,
biological hydrogen production and nature of thiotosynthetic apparatus. Purple Non-Sulfur baatroduction
of hydrogen and optimizing different cultural catimins for enhancing the production of hydrogen fdhis group
of bacteria [3-17]. Environmental factors affece throduction of hydrogen by these bacteria. Litgyperature,
pH, carbon and nitrogen sources are the major faetifecting hydrogen production [18-20]. Theseamigms are
wide spread and metabolically diverse and are énfthiefront of laboratory researchn this study, consortium
isolated from Bhima amarja river water sample friarnataka state was studied for their hydrogen yocivg)
potential. The results obtained were statisticaliyalyzed using t-test with the standard potentighroduction of
hydrogen predicted to be at 33%. The significarfdb®above are discussed in this communication.
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EXPERIMENTAL SECTION

Purple non sulphur anoxygenic phototrophic bactegee isolated from Bhima amarja river of Karnatagamples
were isolated by inoculating into BP medium andulmeted under anaerobic (2000lux) light conditidBergey’s
Manual of Systematic Bacteriology (1994) was usedtffie identification of these bacteria. Basedddferent
concentrations of electron donors, nitrogen souatesgrowth factors ten days old cultures of phofitic bacteria
of 1% (v/v) concentration were inoculated. The teghe used for hydrogen measurement was wateragdisplent
method where as Gas Chromatography was used fangégsis. Statistical analysis was done keepiegtidicted
amount of hydrogen at 33%.

RESULTSAND DISCUSION

Ten day active cultures were used to assess thebrapility of producing hydrogen. Photosyntheticctieaal
consortium produced different amounts of hydrogéth warious carbon, nitrogen and growth factorse il was
maintained at 7.2 under anaerobic light. In presepicacetate, 2.0 ml of hydrogen was produced Vet by
cellobiose and lactate as carbon sources (Tablédyest amount of hydrogen was produced in benzaate
mannitol containing medium. In the presence of wwdnitrate as nitrogen source more amounts of lgaravas
seen compared to other nitrogen sources (Tablé@monium chloride induced lowest amounts of hydroge
production by the photosynthetic consortium. Inspreece of cyanacobalamine as growth factor more ataaf
hydrogen was produced. Niacin induced lowest ansahhydrogen (Table 3). T-Test was done on twopdes
assuming unequal variances and the results areregsin Tables 1a, 2a and 3a. Statistical arsafgsithe effect
of various carbon, nitrogen and growth factors Hase the hypothesis of standard at 33%, the reshltsv that
there was a deviation between the predicted andrebd amounts of hydrogen production. Level of i$igance
was 5%. The present study reveals that impact dbus carbon, nitrogen and growth factors on thiditatof
phototrophic bacteria to produce hydrogen in artderoonditions. It is more economically attractiaed suitable
cheaper carbon and nitrogen sources should behsebfor hydrogen production.

Tablel: Effect of carbon sour ces on hydrogen production by phototrophic bacteria

Carbon source Growth Hydrogen produced
(1%) (Optical density at 660nm)  (ml/10ml vessel)
Benzoate 1.59 1.0+0.2
Acetate 1.10 2.0+0.4
Mannitol 1.40 1.0+0.3
Cellobiost 0.9¢ 1.540.1
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
Variable1 | Variable2

Mear 14 3.2
Variance 0.175 0
Observations 5 5
Hypothesized Mean Differencge 0
Df 4
t Sta -10.155¢
(T<=t) one-tall 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 sourceson hydrogen production by phototrophic bacteria

Nitrogen source Growth Hydrogen produced
(1%) (Optical density at 660nm)  (ml/10ml vessel)
Alanine 0.88 2.5+0.3
Sodium nitrate 0.96 3.040.3
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: Satistical analysis of the effect of nitrogen sources on hydrogen production

t-Test: Two-Sample Assuming Unequal Variances
Variable1 | Variable 2

Mean 2 3.3
Variance 0.625 0
Observation 5 5
Hypothesized Mean Differencg 0
Df 4
t Stat -3.67696
P(T<=t) one-tail 0.01063
t Critical one-tail 2.131847
P(T<=t) twc-tail 0.02126:
t Critical twc-tail 2.77644!

Table 3: Effect of growth factorson hydrogen production by phototrophic bacteria

Growth factors Growth Hydrogen produced
(100ul) (Optical density at 660nm)  (ml/10ml vessel)
Riboflavin 0.75 2.5+0.4
Niacin 0.80 2.0+0.4
Cyanacobalamie 0.8( 3.C+0.2

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

t-Test: Two-Sample Assuming Unequal Variances
Variable1 | Variable2

Mean 2.5 3.3
Variance 0.2F 0
Observation 3 3
Hypothesized Mean Differencg 0
Df 2
t Stat -2.77128
P(T<=t) one-tail 0.054638
t Critical one-tail 2.91998!
P(T<=t) twc-tall 0.10927
t Critical two-tail 4.302653
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