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Microbiological Properties of Anaerobic Digestive System

P. RAJASEKARAN!

The study revealed that bacterial and other populations differed significantly -among

the samples examined. Methanogenic bacteria was found to oceur in maximum numbere

in sampies collected from courtallam and least in Madurai. The methenogens are directly

_connected with the liberation of biogas. Total bacteria, fungi, setinomycetes and coliforme
were found (o decrease with increase in depth.

The usefulness of microorganisms
in bringing about biodigestion of organic
wastes under anaerobic conditions has
teen well established (Burbank et al,
7956., Toerien, 1967 and Bryant, 1976).
Such a system seems 10 promote the
biogeneration of methane, the much
needed durning gas, which at present is
attracting the attention of many scien-
tists in different countries. (Burbank
et g/, 1956, Hobson ef &/. 1974 and
Jewell et a/. 1976). Apart from provi-
ding hiogas, the utilisation of wastes
rot only helps to maintain a cleaner
environment but also: a¥ the end. results
in good organic- manure, rich in N,PK
content for application in the fields.
Thie paper is an atiempt to gain know-
ledge on the distribution pattern of
microbial flora in the bioconversion of
wastes through anaerobic digsstive sys-
tems.

MATERIAL AND METHODS

Sampling : The composite slurry
szmples from the anaerobic fermentative
vigestors located in 4 different places
(Courtallam, Coimbatore, Madurai anc

Gandhigram) were collected in 250 "ml
capacity, sterile, wide-mouthed ground -
in stoppered glass containers for carry-
ing out the microbiological examination-
Care was exercised to avoid external
contamination during sampling and tran-
sport. In order to compare the relative

distribution of microorganisms, the siurry

specimens from the anaerobic biogas
digestor designed by the Tamil ‘Nadu
Agricultural - University -—at  different
depths viz, 40, 60"and 20 cm were coll-

ecled and screened.

Microbiological examination: The
different types of microorganisms in the
various slurry specimens were estimated
using various media favouring the growth.
of bacteria, fungi, actinomycetes, cellu-
lolytic organisms, ‘and methanogenic
bacteria - following the serial dilution -
plate technique (Timonin, 1940: Raja-
sekaran and Lakshmanan 1978). The
bacterial, fungal and actinomycetes
colonies were enumerated on the 3rd,
7th and 10th day respectively; the coli-
forms and fecal streptoccoci on the 2nd
day after incubation at 37°and 44° C
respectively by employing the WMPN
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multi-tube dilution technique, as describ-
ed in Standard Methods (Anon, 1976).
The methanogens were enumerated by
counting colonies from plates that favou-
red the growth of organisms after incuba-
tion in a vacuum oven at 37°C, flushed
with a gas mixture of 8% H, and 20%
Co, (Zeikus, 1977). The populations

MICROBIAL POPULATIONS FROM VARIOUS BIOGAS PLANTS

were computed and expressed per gram
of oven-dry samples.

RESULTS AND DISCUSSION

The microbial population enumera-
ted from the slurry samples collected
from various biogas generating digestors
are presented in Table |.  The relative

TABLE |. Maximum microbiol population enumerated in slurry samples from various biogas plants
{Population expressed per g on oven dry basis)
Location
Organisms Dilution Courtallam TNAL MADURA!I  Gandhigram
Coimbatore
‘Total hacteria 106 424.3 3295 483.3 90.3
Funagi 10! 6.6 3.2 217 4.0
Actinomycetes 104 38.6 1.7 1.3 9.3
Cellylolytic organisms 10! 47.3 12,5 16.2 31.2
Colifarms 100 11.6 10.1 17.8 78
Faccal stropiococci L1V 9.3 11.8 8.8 4.5
- Methanogenic bacteria 10 147.6 110.9 13.5 1_'.6.5

The figures represent

distribution of organisms at different
depths in the slurry samples from the
mobile biogas plant designed at the
Tamil Nadu Agricultural University is
in Table |l.

The total bacterial population was
found to be more in the slurry specimen
obtained from Maduraj (369.70 x 10"/g)
whereas the same in Gandhigram record-
ed the least (101,30 x 10%g). The
bacterial and other populations differed
significantly from among the samples
examined. Several factors such as tem-
perature, pH and the type of raw mater-
ial employed in biodigestion play a role
in causing the differential distribution of
various organisms enumerated (Sathia-
nathan. 1975 and Mohan Rao, 1974).

the

mean of two samples

TABLE W, Distribution of microorganisms &t
dilferent depths in bicgas plant (TNAU-Design)

{Expresszdl in 10%/g of oven dry sample)

Organisms Dapibs from where samples

were collected

40 cm

E0cm S0cm

Total bacteria 6750.0 5700.0 3850.0

Funai 10.5 3.5 2.6
Actinomyceles 9.5 5.0 2.5
Collulolytic organisms  16.5 6.0 .5
Coliforms ' B8 6.2 3.4
Faecal siroptococcl 0.03 0.03 0.0
Methanogenic bacteric  5.23 6.23 7.4

. However, methanogenic bacteria was
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