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Suryey of 103 soil samples from two districts of West Bengal shows that more than
389, of the 307 soil isolates have the ability to produce organic acid(s). Soils from
Burdwan district are richer in microbial content as well as in the number of potent
organic acid producer in comparison to the Bankura district. Most of the potent
producers from the two districts are the fungi of genera Penicillium and Aspergillus, and
produce either citric or gluconic acid in the range of 17 to 32 g/1.

INTRODUCTION

Organic acids are widely used in food, plastic, pharmaceuticals and textile
industries as well as for numerous other purposes ( Prescott and Dunn, 1959 ;
Chopra et al, 1975). In soil organic acids are produced by various type of orga-
nisms ( Schueartz ef al, 1954 ; Sperber, 1958 ; Subramanyam, 1929 ). Survey of
organic acid producing microorganisms in soils of different geographical area
has been done by many workers. ( Jayaraman and Prasad, 1971 ; Kawatei et al,
1969 ; Kawate et al, 1976). In the present communication a comparative
analysis on the occurrence and distribution of organic acid producing microor-
ganisms in soils of two different districts of West Bengal, observed in course of a
brief survey, is reported.

MATERIALS AND METHODS

Isblation of organic acid producing strains : Soil samples were collected from
different parts of the district of Bankura and Burdwan and plate:d on mineral
salt agar medium of Doelgar and Prescott (‘1934) containing 1% calcium
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carbonate. After incubation for 3-8 days at 30°C, colonies showing zone of
clearance of calcium carbonate around them were picked up on slants. Working
cultures were maintained on the mineral salt agar slants of the same medium
with 5% glucose as C-source. After good growth the slants were preserved at
4°C and subcultured at intervals.

Cultivation in liquid medium: In order to determine the nature and
quantity of organic acid (s) produced, the isolates were cultivated in 50 ml liquid
medjum in 250 ml Erlenmeyer flasks. The flasks were incubated on a rotary
shaker for 3-7 days at 30°C. ;

Identification of organic acids: The nature of organic acids excreted by
the microorganisms was determined by paper chromatography of cell free
culture filtrate using following solvent systems : ethanol : methanol: water
(9:9:2, v/v);ethanol : methanol : water : formic acid (15:15: 9: 2, viv);
n-butanol : acetic acid : water (4:1:5,v/v) For detection of spot on the
chromatogram 0.05% alcoholic solution of bromophenol blue was used as
spraying reagent. Further confirmation about the nature of organic acid was
done by using authentic samples of organic acid (s )ran concurrently in the
same direction as well as by co-chromatography.

Estimation of organic acids: Organic acids were estimated according to
Millis et a/ (1963) by titration of 2 ml portion of culture filtrate against 025 N
sodium hydroxide solution. That the activity was due to excret organic acid
was verified by paper chromatography. Generic identification of the promising
strains was done following ‘A Manual of Soil Fungi” ( Gilman, 1967).

RESULT* AND DISCUSSION

Screening of 103 soil samples from the two districts involving 307
microoranisms, resulted ( Table | ) isolation of 40 microorganisms producing
different organic acids. Soils from the district Burdwan appears to be richer in
microbial load as well as abundance of organic acid producers. Whereas 27%
of microorganisms from Burdwan district produce different organic acid, this
value for Bankura district was found to be as low as 99.

Analysis of the nature of organic acid produced by the positive isolates from
the two districts reveals ( Table 2 ) that the isolates produce mostly citric -and or
gluconic acids. Only 2 isolates from Burdwan district produce itaconic. acid
together with the citric acid,
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Table 1. Comparative analysis of organic acid producing mic oorganism.in soi
of district Bankura and Burdwan, W. B.

District No. of soil  No. of micro- No. of organic acid producing strains
samples organisms :
tested tested Fungi  Bacteria Actinomycetes Total
Bankura 49 143 12 1 0 13
Burdwan 54

164 21 6 0 27

Table 2. Organic acid (s) produced by microorganisms from Bankura and
Burdwan district, W. B.

No. of No, of No. producing No. producing
gluconic citric citric + citrie 4

District acid acid - gluconic - Itaconic
producers producers

Bankura 7 5 1

Burdwan - e 4 0

Table 3. Yield of organic acid from the promising cultures from Bankura and

Burdwan district.
Source Organic acid Index No. Generic name Yield ( g/1)
53A Aspergillus sp. 725
. . Citric '
B ' ’ 53D Aspergillus sp. 30
Bankura : ’ .
28B Penicillium sp. 20
Gluconic
62A Penicillium sp. 17
3A Aspergillus sp. 32
Citric
4D Penicillium sp. 25
= 5A Penicillium sp.
72B Penicillium sp.
Bardwan
T6A Penicillium Sp. 25
92A Penicillium sp. 20

93A Penicillium sp. 21
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In soil of both the districts gluconic acid producers are greater in number
than those prodaging citric agid -~ © 7" TR EeRRA L
[ ]

On the basis of the production of single organic acid in considerable amount
11 isolates producing either citric or gluconic acid have been selected from this
survey ( Table 3). Whereas in soils of Burdwan district both gluconic and
citric acid are produced in good amount by Penicillium sp. and Aspergillus $p.,
in soils of Bankura district citric acid in good amount is produced by Aspergillus
alone. The yield of citric and gluconic acid by fungi obtained from the soils
of Burdwan district are considerably higher than those obtained from the
Bankura district.

This survey, though in a limited scale, reveals that the organic acid producing
microorganisms are fairly well spread in soil. Among the microbes the
property of organic acid production is, however, restricted within the fungi and
eubacteria. Although some bacteria can produce organic acid in small amounts,
organic acids are produced in significant amounts by fungi, more precisely, by the
members of the genus Penicillium and Aspergillus.

The distribution of organic acid producing microorganisms in soils of
2 districts is a reflection of their soil conditions. The soils in Bankura district
is mostly laterite, and well aerated ; hence harboured by microorganisms most
of which could completely oxidise the carbohydrate substrate to CO, and H,O.
On the other hand the soils from Burdwan district are clayey-loam, with
less aeration. Such soil, as one would expect, harbours microorganisms with
incomplete oxidation of carbohydrate substrates, as a result they excrete organic
acid (s).
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