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ABSTRACT 
 
A survey for the presence of anoxygenic photosynthetic bacteria was conducted and the results are analysed in the 
present study. The organism preferred sucrose and ammonium chloride for maximum biomass production. pH 
between 5.0 to 6.0 was optimum for the growth of the organism. Rhodopseudomonas palustris MGU001 achieved 
maximum growth on 10th day of incubation under anaerobic light. Studies on optimization of cultural conditions for 
production of hydrogen revealed that the maximum hydrogen production took place on 24th hour of incubation. pH 
of 6 was amenable for the production of hydrogen. More hydrogen production was seen when glutamine and 
glucose were used as nitrogen and carbon sources respectively. 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 
The presence of photosynthetic bacteria along with the heterotrophic bacteria have been reported in various aquatic 
environments like Indian tropical waters[1], salt marshes[2]  industrial effluents [3] sea water[4], sewage[5], waste 
water [6], hot water springs[7], earthworm casts [8], paddy fields ocean waters[9]  and aquaculture [10] brackish 
lagoon [11] and black sea [12],[13] studied taxonomy of anoxygenic photosynthetic bacteria. Light dependant 
hydrogen production by anoxygenic photosynthetic bacteria [14],[15],[16],[17] and [18] cell free artificial 
reconstituted systems [19] was reviewed by many workers.  Utilization of waste water for photobiological hydrogen 
generation by photosynthetic purple non sulphur bacteria [21-26] is desirable since it not only makes the process of 
photobiological hydrogen generation operationally feasible but also achieves partial purification of water by 
reducing organic materials [27, 28]. A plan for integrated biological production of hydrogen was suggested [29].  
Hydrogen from waste waters from the food industry was earlier investigated [30]. Survey of various carbon sources 
on hydrogen production by Rsp.rubrum was studied by [31]. Immobloised Rhodopseudomonaspalustris CGA 09 in 
latex was studied for hydrogen production [32]. When incubated in the presence of CO gas, Rubrivivaxgelatinosus 
CS induced a CO oxidation hydrogen production pathways which proceeds in both light and darkness [33]. 
Fermentative production of hydrogen from synthetic gas was also investigated [34]. 
 

EXPERIMENTAL SECTION 
 
The phototrophic bacteria were isolated by enrichment technique [35]. The chemicals and glassware employed were 
of AR grade and Borosil make respectively. Double distilled water was employed. Beibl and Pfennig’s medium (in 
mg/L) KH2 PO4: 500; MgSO4.7H2O: 200; NaCl: 400;   NH4Cl: 400; CaCl2.2H2O: 50; Organic carbon: 1000;   Yeast 
extract:200;  Ferric citrate solution (0.1gm/100ml): 5.0ml; trace element solution, 1 ml and cyanocobalamine 
(1mg/100ml) : 5.0 ml. The composition of trace element solution was (mg/L) ZnCl2:70; MnCl2.4H2O:100; H3BO3: 
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60; CoCl2.6H2O: 200; NiCl2.6H2O: 20; CuCl2.2H2O: 20; NaMO4.2H20: 40 and HCl (25%v/v): 1 ml.  Unless and 
otherwise mentioned, pH was maintained at 6.8. Identification keys provided in Bergey’s manual of systematic 
bacteriology (1994) [36] was adopted. These stock cultures were maintained in 2% agar medium. The cultures were 
incubated at 2000 lux light intensity at 30 + 2oC for 2-3 days and stored in a refrigerator. Subculturing is carried out 
for every 60 days or as needed. Growth was determined by ensuring optical density at 660 nm using UV-Vis 
spectrophotometer. Absorption spectra of the whole cells was measured by [37] Liquid culture (3.5 ml) was taken 
and 5 grams of sucrose was added and mixed thoroughly on a cyclomixer and absorption was recorded in the range 
of 300-900 nm in a UV-Vis spectrophotometer. Five grams of sucrose in 3.5 ml medium served as blank. The basic 
technique used in the hydrogen production were those established by [38] and [39]. Five ml of bacterial culture was 
harvested by centrifugation at 10,000 X g for 10 min, washed thrice with 0.3% saline and the cells were suspended 
in the basal medium devoid of electron donor and nitrogen source. Depending on the experimental conditions 
different electron donors and nitrogen sources were added at required concentrations. Hydrogen production activity 
in the washed cell suspension was estimated by inoculating into 10ml of the medium in 15 ml capacity rimless test 
tubes sealed with subaseals under anaerobic conditions. The amount of hydrogen liberated by the photosynthetic 
bacterium was calculated from the peak height of the recorder with reference to calibration curve prepared using 
ultra-pure hydrogen. 
 

Single channel H2 Electrode Detector & Sensor 
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RESULTS AND DISCUSSION 
 

Metal cofactors such as cobalt, copper, molybdenum, zinc, nickel and iron plays significant role on growth, 
hydrogen photoproduction and nitrogenase activity of photosynthetic microorganisms [40]. Studies on hydrogen 
production by the anoxygenic phototrophic bacterium revealed that it could produce good amount of hydrogen.  
However, amount of hydrogen produced varied with the cultural conditions. The bacterium under study could 
produce hydrogen over a wide range of pH (5.0 to 8.0). Hydrogen production is reported to be influenced by pH 
which varies with the organism [41], [42] and [43]. Results so far indicated that the control of pH is crucial to the 
hydrogen production, due to the effect of pH on the hydrogenase activity [44] and the metabolic pathways [45]. But 
the reported optimal pH value for hydrogen production is conflicting, varying from pH 9.0 for sucrose [46] to pH 
4.0-4.5 and pH 4.7-5.7 respectively for the continuous fermentation of sucrose and starch [47]. Glucose as a model 
for understanding the effects of pH on hydrogen production was aslo studied [48]. He has reported a pH of 6.5 for 
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Rc.tenius for optimum production of hydrogen [49]. Similarly, reported maximum production of hydrogen at a pH 
of 7.0 by Rps. rutila, isolated from sewage water [50]. Hence, this study was conducted to investigate the effects of 
pH on the continuous production of hydrogen. 
 
Perusal of (Table:1 and Figure:1) reveals that pH exerted a significant influence on hydrogen production by the 
bacteria under study.  No hydrogen production could be recorded below pH 5.0 by Rps.palustris.  Similarly, Rps. 
Acidophila was reported to produce hydrogen before pH 4.5 and above pH 7.0 [51]. 
 

Table 1: Effect of pH on hydrogen (%) produced at different incubation intervals 
 

S.No pH 
percentage of hydrogen produced at different incubation time 

6h 12h 18h 24h 
1 4 ----- ----- ------ ----- 
2 5 ---- ------ ---- 100ppm 
3 6 ----- 200ppm 400ppm 400ppm 
4 7 ---- 300ppm 500ppm 700ppm 
5 8 ---- 200ppm 400ppm 600ppm 
      

 

. 
 

Figure 1: Effect of pH on hydrogen (%) produced at different incubation 
 

A wide variety of organic substrates such as carbohydrates [51-57], lipids and fatty acids [58] are utilised by 
different species of phototrophic bacteria as electron donors for hydrogen production. The substrate specificity for 
hydrogen production varied [59]. Hydrogen production by Clostridium thermolacticum during continuous 
fermentation of lactose was reported [60]. Effects of various carbon sources on hydrogen production from Rc.tenius, 
Rhodospirillum rubrum, Rps.rutila [62-64] was previously studied. Hence, the effect of carbon sources on hydrogen 
production under anaerobic light was studied and the results are presented in (Table 2). It is clear that from (Figure: 
2) that the bacteria under investigation showed preference towards carbon source present in the medium. 
Rps.palustris preferred acetate and tartarate for the production of hydrogen. Maximum hydrogen production took 
place at 24th hour while hydrogen production could not be recorded at 30th hour incubation. 
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Table 2: Effect of Carbon source on hydrogen (%) produced at different incubation intervals (1g/Litter) 
 

S.No Carbon source Optical Density 
(at 660nm) 

percentage of hydrogen produced at different incubation time 
6h 12h 18h 24h 

1 Glucose 0.180 100ppm 300ppm 400ppm 500ppm 
2 Lactose 0.226 200ppm 400ppm 500ppm 500ppm 
3 Acetate 0.122 200ppm 300ppm 600ppm 700ppm 
4 Sucrose 0.160 400ppm 400ppm 600ppm 400ppm 
5 Tartarate 0.269 300ppm 500ppm 700ppm 700ppm 

 

. 
 

Figure 2: Graphical representation of Carbon source on hydrogen (%) produced 
 

Effect of nitrogen sources on hydrogen production have revealed maximum production of hydrogen in ammonium 
nitrate and thiourea containing medium. Glycine and glutamine were less preferred by the organism for hydrogen 
production (Table 3 and Figure:3). Perusal of (Table:4 and Figure:4) shows that cyanocobalmine induced maximum 
production of hydrogen. 

 
Table 3: Effect of nitrogen sources on hydrogen (%) produced at different incubation intervals. 

 

S.No Nitrogen source Optical Density 
(at 660nm) 

Percentage of hydrogen produced at different incubation time 
6h 12h 18h 24h 

1N Ammonium chloride 0.387 100ppm 500ppm 700ppm 700ppm 
2N Glycine 0.339 100ppm 200ppm 300ppm 500ppm 
3N Ammonium nitrate 0.406 200ppm 200ppm 700ppm 800ppm 
4N Thio urea 0.227 200ppm 300ppm 600ppm 800ppm 
5N L(+) Glutamine 0.445 100ppm 300ppm 600ppm 600ppm 

 
 

Table 4: Effect of growth factors on hydrogen (%) produced at different incubation intervals 
 

S.No 
Growth factors 

(µg/ml) pH 
percentage of hydrogen produced at different incubation time 

6h 12 h 18h 24h 
1G Biotin 6.8 300ppm 400ppm 500ppm 600ppm 
2G Thiamine 6.8 200ppm 500ppm 600ppm 700ppm 
3G Cyanocobalamine 6.8 200ppm 400ppm 800ppm 800ppm 
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. 
 

Figure 3: Nitrogen sources on hydrogen (%) produced graph 
 

. 
 

Figure 4: Graphical representation of growth factors on hydrogen (%) produced 
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