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ABSTRACT. Forty-six bacterial strains were highly varied in their effici~ncy 
to produce cell biomass and vitamin B 12• Propionibacterium freudenreichii 
ATCC 6207 and two local bacterial isolates (Streptomyces S184 and 
Methylomonas methanica 14B-16 were the most efficient strains. Productiv­
ity ofvitamin BI2 was affected by culturing methods (shake and static), and 
growth phases. The highest Vitamin B 12 productivity was observed in shake 
culture of P. freudenreichij (170.2 .... 81100 ml culture and 68.1 ,...g11100 mg 
biomass dry wt.). This strain also showed a positive correlation between the 
amount of vitamin and elapsing of . time. Other bacterial strains gave 
amounts of Vito B\2 ranging from 9.12 to 35.6 ,...gl100 ml culture and from 
1.19 to 43.6 ,...gl100 ml dry wt. biomass. The most efficient strains also 
showed a high productivity at early stage of growth in shake culture. 

Introduction 

Vitamin BI2 (water-soluble vitamin) is very important for human and many domestic 
animals. It controls pernicious anaemia in humans (antipernicious anaemia factor). 
Vitamin BJ2 is produced chiefly by actinomycetes and bacteriall ) Some species of 
Propionibacterium are considered to be the best microorganism for production of 
vitamin B121

21, The biosynthesis of this vitamin by Streptomyces aUTeofaciens, Es­
cherichia Coli, Pseudomonas dentrificans, Clostridium sticklandii, Corynebacterium 
sp. Propionibacterium freudenreichii, . Eubacterium limosum and Bacillus 
megaterium was studied by many investigators(3-71. 

This study was carried out to select the most efficient strains for production of vit­
amin B12 from local (Saudi) isolates. Productivity of vitamin B12 and growth paramet­
ers were also investigated during different microbial growth phases. 
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Material and Methods 

Microorganisms used 

In this investigation forty-four strains of Streptomyces[8] and one strain of 
Methylomonasmethanica 14B-16[9] were obtained from the department of Biological 
Sciences, Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia 
(local isolates). Bacterial strains of Propionibacterium freudenreichii (6207) was ob­
tained from American Type Culture Collection (ATCC). Streptomyces strains, M. 
methanica 14B-16 and P. freudenreichii were subcultured on malt extract agar[10], 
methanol mineral medium[ll] and to(l1ato juice peptone and yeast extract agar 
medium[lO] respectively and maintained at 5°C. 

Selection of the most efficient strains producing'B12 

Conical flasks (250 ml in volume) containing 50 ml malt extract medium[IO] were 
used for the propagation of Streptomyces strains and P. freudenreichii (6207).-The 
similar flasks containig methanol mineral ~edium were used for cultivation of M. 
methanica 14B-16. The flasks were inoculated with 1 ml of bacterial suspension (1O~-
104 conidiospores/ml in case of Streptomyces strains and 104-105 cells/ml for other 
bacteria). The inoculated flasks were shaked on reciprocal shaker (120 stroke/min) 
at 28°C for 10 days. Cultures were used at the end of incubation to determine the mic­
.robial biomass, consumed sugar and vitamiri BI2 content. 

Growth curves for selected strains 

Conical flasks containing broth media were inoculated with the selected strains in­
cluding Streptomyces S184, P. freudenreichii (6207) and M. methanica 14B-16; These 
bacteria were described before. The first group was shaked using reciprocal shaking 
incubator (120 stroke/min), whereas the second static culture was left without shak­
ing. The flasks were then incubated at 28°C £or 8-10 days. Three flasks of each strain 
were taken daily from static and also from shaken cultures to determine the micro­
bial biomass, consumed sugar, and growth parameters. 

Growth parameters 

Microbial growth parameters were calculated according to Doelle[12]. These 
parameters were specific growth rate (u), doubling time (td), generation number (n) 
and multiplication rate (mr). 

Biomass determination 

Microbial biomass was determined by centrifugation of certain volume of the cul­
ture at 4000 to 5000 rpm. The sediment was 'Yashed twice and resuspended in distil­
led water. This microbial suspension was divided into two equal parts, one of them 
was filteredthrough millipore membrane and dried at 70°C for 3 days while the other 
was used for the determination of vitamin B12. 
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FIG. 4. Vitamin BI2 in biomass and culture of Stre/J.tomyces Sl84 (shake and static cull 

49 

The maximum productivity of this vitamin in culture was recorded after 3 days in 
shake cultures and 5-7 days in static cuitures being3S.6 and17.1 to 17,5ILgllOO ml 
culture respectively (Fig, 6), The same trend was also observed in vitamin content of 
biomass wherO! 43.6 and 18.1 )J.g vitamin B12Il00 mg dry wt, were found in the 
biom.ass of shake and static cultures respectively on the 2nd day of incubation. The 
amount of vitamin during other days of incubation fluctuated from 95 to 39.5 1J.g/100 
ing biomass in shake cultures and from 5.6 to 16.61Lg1lOO mg biomass in static cul­
tures. 

It is clear from these results that the three tested bacteria snowed a wide variation 
in their growth rates;biornass and vitamin Bit productivity, Culturing methods 
(shake and static cultures) and incubation time had a clear effect on thest'; bacteria 
and this effect highlyvaried from one strain to another. 

Data regression analysis showed that a high positive correlation coefficient bet­
ween biomass of Streptomyces Sl84, M. methanica 14B-16 and incubation period, It 
means that the increase of incubation period led to an increase in productivity of 
biomass and this increase was more pronounced in shake culture than static one (R = 
0.834 and 0.969 for shake cultures of Streptomyces Sl84 and M, methanica 14B-16re­
spec:tively, whereas the corresponding figures for static cultures were 0.709 and 
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