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Abstract
biocatalyst have an important application in industry for

Microorganism as
transformation of waste nit rile to less toxic amides or carboxylic acids. Soil samples were
collected from different areas like agriculture land and area surrounding pharmaceutical
industries. By adaptation and acclimatization twenty actinomycetes cultures were isolated. All
isolates were capable of growing on mineral medium containing benzonitrile as sole source of
carbon and nitrogen. Out of these twenty isolates six actinomycetes strains were screened based
on maximum production of ammonia. Secondary screening was carried out based on benzonitrile
biodegradation at various pH. Three strains were selected showing maximum biodegradation in
terms of ammonia production at basic, acidic and alkaline pH strain All at pH-7 (24.62
pmole/min), strain A9at p" — 4( 26.80 pmole/min) & strain A15 at p"at -9 (99.68 pumole/min).
StrainA9, Al1& AlS exhibited maximum benzonitrile degradation at temperature 30°C (7.03
umole, 9.33 umole & 31.04pmole). The presence of casein as a nitrogen source & fructose as
carbon source were found to enhance the benzonitrile hydrolysis. High rate of degradation was
observed at 48 hrs ofjincubation. These isolates were found to tolerate benzonitrile up tostrainA9
& Al1- 0.0 %( 8.96 pmole &22.06 pmole),strain A15(18.68pmole). In these strain the enzyme
activity was found to be maximum in cell lyzate (99.68pmole/ min as compair to cell supernatant

(77.09umole/min).
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Materials and Methods

Elective Enrichment and Isolation
t medium containing (KH,PO4 1.5 gm;

I gm of soil sample was suspended in Basal sal
element ; P" 7.5; Distilled

K-HPO, 3.5 gm: Mgsoa. 7H:0 0.19 gm; Yeast extract 50 mg, Trace

water 1000 ml.) Benzonitrile 0.05% was added aseptically to sterilized and cooled medium, The

) ()
suspension (100ml) in 250 ml Erlenmeyer flask was incubated at 30" C on rotary shaker. After 7

: i ith li ise in benzonitri
days 2ml of this culture was transferred to 100ml of fresh medium with little rise nitrile

v step raisi
concentration. The process was repeated for a total four transfers by step by step raising the

concentration of benzonitrile (0.05 to 0.2%). After one month of acclimatization, the last

. _ ‘ . .
enrichment culture flask was used to isolate microorganisms on basal salt agar containing 0.2%

benzonitrile. The pure cultures were maintained on basal salt agar for further studies.
Primary screening

Total 20 different actinomycetes cultures were isolated on basal salt media containing
0.2% benzonitrile. Actinomycetes cultures were found to be utilizing benzonitrile as a sole
source of carbon and nitrogen. For primary screening all isolates were grown on basal salt broth
containing benzonitrile (0.2%) for 48 hours and then potential cultures were screened out on the
basis of ammonia production by standard Nessler’s method.
Secondary Screening

Secondary screening was carried out on the basis of high rate of degradation as acidic,
basic and alkaline pH. For this purpose all 6 isolates were inoculated into basal salt broth
containing benzonitrile(0.2%) at three distinct pH viz. 4.0, 7.0 and 9.0 After 48 hours of
incubation the production of ammonia was measured .
Tertiary Screening

Further for screening of single actinomycetes culture, all three strains were subjected for
detection of extracellular as well as intracellular activity of nitrilase.
Pfeparation of cell free extract

Benzonitrilase activity was measured by preparing cell free extract. The standard reaction
mixture consisted of 50 pmole of potassium phosphate butter (pH 8.0), 3umole of benzonitrile,
and appropriate amount of enzyme in the total volume of 0.5 ml. the reaction was started by
adding the substrate and was carried out at 30"c for various time, depending on the experiment.

The benzonitrilase assay was performed using both cell supernatant as well as cell lyzate. The
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Effect of various concentration of benzonitrile
» . ()
Basal Salt broths with various concentrations of benzonitrile (0.2 to 1%) were prepared

. . : . incubated on rotary shaker .
and moculated with 0.5% intact cell suspension. These flasks were incu ry €r at

100 rpm for 72 hrs. The amount of ammonia produced was estimated by Standard Nesseler's

method.

Growth and Activity Profile
Basal salt broth containing 0.2% benzonitrile was inoculated with 0.5% intact cells. This

flask was incubated on rotary shaker at 100 rpm. The growth was monitored periodically every

afier 24 hours and the activity profile was prepared by estimating the amount of ammonia

produced by Standard Nesseler’s method.

Results and Discussion
By elective enrichment 20 different actinomycetes cultures were isolated from soil

capable of utilizing benzonitrile as a sole source of carbon and nitrogen (Fig.1).Harper (1974)
reported that number microorganisms isolated from soil were capable of utilizing benzonitrile as
carbon and nitrogen source. The production of ammonia was estimated from culture filtrate of all
twenty 1solates. Harper et al (1977) has shown that a benzoate and ammonia. At primary level 6
isolates were screened out on the basis of maximum production of ammonia as one of the
metabolite of degradation (Fig.2).

To study the impact of pH on benzonitrile degradation all 6 isolates were strain of the
Fusarium solani is able to use benzonitrile as a source carbon and nitrogen and convert it into
grown at three distinct pH. The results has shown that the strain A9, All and AlS were

degrading benzonitrile at high rate in respective pH viz. 7, 9 and 4 (Table 1). Harper (1977) has
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chown that i drthrobacter sp I-1. benzonitrile was directly hydrolyzed to henzoic acid and
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acid
Tentatively the A1S strain are showing the direct degra
which was confirmed by Gas chromatography (A). Similar

their studies on benzonitrile

dation of benzonitrile to benzoic acid and

ammonia by enzyme nitrilase

findings were observed by Thimann and Mahadevan (1964) during

hvdrolvsis by Fusarium sp.. Aspergillums Niger and penicillium chrysogeum.

In all three strains the enzyme was synthesized extract and highest nitrilase act
ell assay the strain Al5 has shown maximum

ivity was

observed in strain A1S. By performing intact ¢
Fig.3). Similarly the enzyme activity was maximum

nitrilase activity (99.68 pmole/min) at pH 9 (
C

at mesophilic temperature 30°C (31.04umole). The enzyme is found to be stable up to 30"
(Fig.4). The intact cells of Al5 were showing maximum benzonitrile biodegradation at pH
9(Fig.5). High rate of degradation was observed at 72 hrs of incubation (Fig.6). The strain
AlSwere found to tolerate benzonitrile up to 0.8% (Fig.7).The presence of casein as nitrogen and
fructose as carbon source was found to accelerate the growth and benzonitrile hydrolysis
(nitrilase activity for Casein-40.72 pmole, Fructose- 5.56 pmole) (Fig.8, 9). It seems likely that
hydrolysis of the nitrile group is the limiting factor in the degradation of nitrilase herbicides.
Hence adaptation, conservation and improvement in such actinomycetes are the essential tasks to

carryout biodegradation of such recalcitrant compounds.
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Fig.1 Primary Screening for Selection of benzonitrile degraders
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Table 1. Secondary Screening for Selection of benzonitrile degraders (Different pH)

Strain No. pH 4 pH7 pHO9
\7 8.28 8.48 16.04
26.80 9.66 8.07
13.53 24.62 20.42
7.50 16.92 2131
5.90 14.86 13.92
| 6.78 13.0 248 |
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Fig 3: Effect of Temperature
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Fig 6: Effect of diffemnant Concentration ofbenzonitrile
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