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Abstract: Fungi commonly known for diseases generating and fermentation agents, apart from this some fungi
show biodegradation agents. Pesticides are used for controlling plant diseases but when spraying the
pesticides only 40% goes at target and the rest in soil environment. So the soil be contaminated and as a result
of this useful microflora are affected and soil fertility decline. So, some fungi tested against the pesticides 2,4-D
(Herbicide) Results reveal that fungi Trichoderma viride, Trichoderma koningii, Penicillium chrysogenum and
Rhizopus stolanifer are showing capacity pesticides elimination in soil. The HPLC and Chemical Oygen Dmand
(COD) result showed Trichoderma viride, Trichoderma koningii notable removal of pesticides in minimal
mineral medium and Penicillium chrysogenum mderate removal of herbicide. The principle reaction involved
in the pesticides degradation leading to loss of herbicidal activity and converted into secondary metabolites.
The intermediate of these pesticides would convert into simpler environmental friendly compounds on long
acclimation with potential microorganisms. Therefore bioremediation of pesticides by the obove isolate
microorganisms could be used for remediation of pesticides contaminated soil and water.
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INTRODUCTION derived  from  microorganisms,  plant roots and soil

Recently high yielding varieties leads to intensive of organic matter and xenobiotics such as pesticides. Free
agriculture. Thus the use of agricultural chemicals enzymes in soil and microorganisms both are useful for
becomes imminent in present days in agriculture. The describing and understanding the ecosystem quality and
intensive use of pesticides causes concern both to public the interactions among subsystem and to assess the
and scientists all over the world. Most of the pesticides effect of various inputs on soil health. During a cropping
are organic or inorganic chemicals which have longer season more than one type of pesticide reaches to soil
persistence in the environment. Despite the beneficial and act on non-target microorganisms. Hence,
impacts of pesticides in improving and stabilizing examination of such interaction effect of the various
agricultural productivity by control of obnoxious weeds, pesticides or individual effect of these pesticides is
fungal diseases and insects, these all organic chemicals warranted  for  the  biochemical  transformations  which
are known to contaminate soil ecosystem and pose threat are of paramount importance in maintaining the soil
to natural equilibrium among various groups of fertility.  Researches  carried  out  the  effect  of  pesticides
microorganisms in soil, which play an important role in on  soil enzymes determined by the factors like, chemical
recycling plant nutrients. Such important process like and  recalcitrant  nature  of the pesticides and physical
mineralization, nitrification and phosphorus recycling are and chemical properties of soils. Variation among enzymes
dependent much on various groups of organisms in the in soil with regard to their response to different pesticides
soil. Enzymes mediate many processes occurring in soil. is also evident. Results of such studies have indicated
Free enzymes in soil, immobilized cellular enzymes and both inhibitory and promontory effect of different
other enzymes within microbial cells. These enzymes are pesticides.

animals  which  play  an  important  role to the degradation
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Microorganisms are used for the degradation of 121°C. A 500µl acetone containing pesticide at varying
both soluble and non-soluble contaminates in soil, concentrations separately was aseptically added to
including fungi such as Trichoderma vigratum, autoclaved dried Erlenmeyer flasks allowing the acetone
Aspergillus sydowi and penicillium sp. which are able to evaporate [7]. After complete evaporation of acetone
to degrade organochlorine pesticide in soil [1,2]. from the Erlenmeyer flasks, 100ml culture media was
Pesticides in soil and water can be biodegraded and added under laminar flow hood so as to reach the
considered the primary mechanism of pesticide desired pesticide concentration [8].
breakdown and detoxification in many soils [3].

The first Penicillium strain had ability to degrade  Scale-Up Technique:  1ml four days old four fungal
2, 4-D was isolated from tropical soil at Brazil [4]. This mycelia/spore  suspension  was  inoculated into
strain was reported as a great potential for 2, 4-D separate 250ml Erlenmeyer flasks containing nutrient
bioremediation. Penicillium strain removes about culture  media  with  300  mg/l,  concentration  of  2,4-D
29.80% of 2, 4-D from an initial concentration of 100 and control was served without fungus spore
mg/l of a complex medium (nutrient broth) [4]. suspension. The microbial culture inoculated flasks

MATERIALS AND METHODS (rotation per  minute)  for 14 days. After 14 days of

Chemicals: There were three different types of degraded culture media and 600 mg/L of 2,4-D
technical grade Pesticides selected for the Microbial concentration was added into another 250 ml of
degradation study, including Cypermethrin-25EC, Erlenmeyer flasks containing nutrient culture medium
Crbendazum (Bavistin) and 2, 4-D belonging to group of and control was served without microorganism. The
insecticides, fungicide and herbicide, respectively. flasks were again kept on orbital shaker at 30 °C with

Electron 2, 4-D Ethyl ester 38%EC. (Deridayal 160 rpm for another 14 days incubation period.
Agrochemical) Composition: Likewise, the microbial culture was sub cultured into

1) 2, 4-D Ethyl ester. = 40% W/W. flasks with 2,4-D concentration of 900 mg/L and was
(Based on 86% W/W as 2, 4-D acid a.i.) kept on orbital shaker at 30 °C with 160 rpm for

2) Emulsifiers (cal. Salt of Alkyl aryl =05.00 increasing a total incubation period of 42 days. At this
Sulphonate and poly oxy ethylene ether) stage, the isolated microorganisms were found adapted
Solvent (Aromax) =50%. to 2,4-D. The above mentions scale up process

3) Total=100%. technique in controlled laboratory condition.

Chemical Formula: Cl C H OCH COOH or C H Cl O Chemical Oxygen Demand (COD): The selected2 6 3 2 8 6 2 3

IUPAC Name: 2, 4-dichlorophenoxyacetic. at 300 mg/l, 600 mg/l and 900 mg/l concentrations in

intervals.
A  synthetic  medium  was  used  containing  (NH ) COD   was determined   as   the   oxygen  required4

2SO -2 g, KH PO -3g, MgSO . 7H O- 0.5g, glucose- 3g, for  chemical  oxidation  of  organic  matter  with  the4 2 4 4 2

microelements minerals solution -2 ml [5] and distilled help of strong chemical oxidant. (Reflex condensation
water 1 litre. The pH was adjusted at 7 and media was with k cr o methods using manual of water and waste
sterilized at 121° C for 15 minutes. water analysis, NEERI). COD was determining by

The fungi isolated from soil were identified in refluxing sufficient  diluted  culture  filtrate of
Department of Botany, Research Laboratory, microorganisms  for  2  hours,  in  the  presence of
Government Institute of Science, Aurangabad (MS) HgSo  and Ag So  in concentrated H So . After
India, using manual of soil fungi [6]. refluxing residual K Cr O  was estimated by titrating

Pesticides Spiking: Erlenmeyer flasks (250 ml) and ferroin as indicator with wine red color which was the
nutrient culture media were autoclaved for 20 minutes at end point. 

were kept in orbital shaker at 30 ° C with 160 rpm

incubation period, 1 ml of this 14 days old 2,4-D

other nutrient culture media containing Erlenmeyer

microorganisms were used in 2, 4-D degradation study

minimal minerals salt medium at 3 , 7 , 11  and 14rd th th th

Minimal  Minerals   Salt   Nutrient   Culture   Medium:

2 2 7

4 2 4 2 4

2 2 7

content with.01N ferrous ammonium sulphate using a



(b-a) × N of FAS (0.1)COD in mg/l = ×100
ml of sample

a-bB= 100
a
×
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Calculation RESULTS AND DISCUSSION

On  the  basis  of  morphological  characterization

Where: Penicillium chrysogenum and Rhizopus stolanifer 
b= Amount of FAS needed for blank.
a= Amount of FAS needed for Sample. Biodegradation of 2, 4-D: Pesticide have made a great

Residual Quantification Analysis of 2, 4-D by High of food, fiber and cash crops by controlling disease
Performance Liquid Chromatography (HPLC): After vector and by keeping in check many species of
every  14  day’s   interval   the   final   concentration  of unwanted insect and plant. Pesticides are necessary to
2, 4-D was determined by High performance liquid protect crop and losses may amount to about 45% of
chromatography (HPLC).The analysis of culture total food production worldwide but continuous use of
samples were carried out at Khadkeshwar oil mill Pvt. these pesticides arising several problem regarding soil
Ltd. Aurangabad. Degradation of 2,4-D was monitored as well as human health. Therefore a variety of physical
by measuring the reduction of the pesticide and chemical methods are available to treat the soils
concentration in the cultures with a  method  of  high contaminated with hazardous materials, but many of
performance liquid chromatography (HPLC). Water these physical-chemical treatments do not actually
binary HPLC-1525 and detector - SERIES 200 UV/VIS destroy hazardous compound but are bound in a
was applied. One ml culture were collected and filtered modified matrix or transferred from one phase to another
through a 0.22µm syringe filter (Fisherbrandt) in order hence biological treatment is essential. It will help in the
to remove the cells and fibers. Filtrates were stored at - transformation of complex or simple chemical
20°C for further analysis. The analysis were conducted compounds into non hazardous forms.
with  a  column  Supelcosil™,  C-18  (4.6  cm  x 250  mm, However only few microorganisms are capable to
5 µm; SUPELCO) and at  a  wavelength  of  =  230  nm. pesticides degradation, therefore today’s need to
A solution Methanol: Water (75:25) Ratio constituted remediation of soils and detoxification of pesticides is
the mobile phase. Fifty µl samples of filtrate were very essential so 2,4-D which are most abundantly used
chromatographed  in triplicates. The isocratic as herbicides in worldwide therefore selected for
separation was carried out at a  flow  rate  of  1ml/min; degradation study. Degradation of these pesticides
the quantity of pesticide in the sample was determined selected as microbial degradation and evaluation of
based  on the  peak  absorption  during  the  retention microbial degraded residue using qualitative and
time obtained from the standard. The pesticide quantitative analysis as Chemical oxygen demand, Gas
concentration in the sample was determined based on chromatography with electronic capture detector, High
the standard curve. The metabolites of degraded sample performance liquid chromatography and Liquid
of 2, 4-D were detected by Liquid Chromatography with Chromatography with mass spectrophotometer
Mass spectrophotometer from Dr. Analytical laboratory methods.
Pune.

The level of pesticides biodegradation (%) was Chemical Oxygen Demand of Pesticides Residue
calculated from the equation: (COD): 2, 4-D herbicide degradation under laboratory

microorganisms. The selected microorganisms were

Where; minerals salt medium at 3 , 7 , 11  and 14 intervals.
B= Biodegradation (%). The percentage decreased in COD  was  measured
a=Concentration of pesticides in culture after t . during the biodegradation of 2, 4-D showed following0

b= Concentration of pesticides in culture after t results.14

the  four  fungal  cultures  were  identified as
Trichoderma viride, Trichoderma koningii,

impact on human health, production and preservation

conditions were studied by using biological source as

used   in 2,   4-D   degradation   study   at   300  mg/l,
600 mg/l and 900 mg/l concentrations in minimal

rd th th th
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Fungi: P. chrysogenum showed degradation at 300 mg/l 29.39%, 54.62% and 63.01%, at 600 mg/l 11.12%, 30.16%,
23.68%,  36.64%,  57.95%  and 72.16% respectively, at 50.32% and 60.73% and at 900 mg/l 04.96%, 11.90%,
600  mg/l  15.16%,  36.50%,  58.03%  and  59.39%  and 17.18% and 24.17% removal of 2, 4-D, respectively and
900 mg/l 04.08%, 12.23%, 18.43% and 24.05% lastly R. stolanifer showed least 2, 4-D degradation, at
degradation respectively. In T. koningii at 300 mg/l 300 mg/l  16.53%,  30.15%,   50.00%   and   59.71%,  at
recorded  20.67%,  26.71%,  53.40%   and   67.03%,   at 600 mg/l showed 11.12%, 31.42%, 49.18% and 50.84%
600  mg/l  11.17%,  29.84%, 52.46% and 54.69% and at and in last 900 mg/l  it  showed  very  less  degradation
900 mg/l showed 02.87%, 07.78%, 09.33% and 14.70% as 02.09%, 05.78%, 07.84% and 11.40% respectively
respectively. In T. viride  at  300  mg/l  showed   19.17%, (Table 1).

Table 1: Chemical oxygen demand of 2, 4-D microbial degraded residue and control after periodic day’s intervals. 

Concentrations Days Cont. T.v. % T.k. % P.c. % R.s. % C.V.

300 mg/l 3 8866±3.303 7166±6.132 19.17 7033±4.325 20.67 6766±3.863 23.68 7400±2.87 16.53 0.0918

7 8733±2.831 6166±3.686 29.39 6400±4.194 26.71 5533±4.114 36.64 6100±6.023 30.15 0.1205

11 8800±2.87 4033±0.933 54.62 4100±4.789 53.40 3700±5.721 57.95 4400±4.501 50.00 0.1438

14 9100±4.032 3366±3.303 63.01 3000±3.863 67.03 2533±1.634 72.16 3666±1.701 59.71 0.1647

600 mg/l 3 20666±0.943 18366±2.162 11.12 18233±2.831 11.17 17533±3.563 15.16 18366±3.303 11.12 0.0327

7 21000±5.36 14666±2.627 30.16 14733±2.452 29.84 13333±3.303 36.50 14400±3.563 31.42 0.0392

11 20333±2.057 10100±4.194 50.32 9666±2.452 52.46 8533±2.831 58.03 10333±2.497 49.18 0.0488

14 19866±4.927 9400±5.564 52.68 9000±3.686 54.69 8066±1.415 59.39 9766±5.797 50.84 0.0223

900 mg/l 3 30200±4.501 29666±2.947 01.76 29333±1.415 02.87 28966±6.687 04.08 29566±1.701 02.09 0.0175

7 29966±1.415 27500±3.863 08.22 27633±2.057 07.78 26300±3.863 12.23 28233±1.415 05.78 0.0250

11 29300±5.721 27166±2.87 07.28 26566±2.627 09.33 23900±2.87 18.43 27000±4.647 07.84 0.0289

14 29233±2.497 24866±5.442 14.93 24933±3.402 14.70 22200±4.194 24.05 25900±5.104 11.40 0.0250

Value expressed as mean of triplicates± S.E.M= Standard error of mean. C.V.= Coefficient variance of

T.v.- Trichoderma viride, T.k.- Trichoderma koningii, P.c.- Penicillium chrysogenum and R.s.- Rhizopus stolanifer 

Table 2: HPLC Analysis of 2, 4-D microbial degraded residue.

Pestcides Conc. Microorganiks Height ( V) Retention time(Min.) Area Concentration mg/l Degradation %

300mg/L Standard 2, 4-D 306666 2.085 284677 - -

Control 12358 2.053 64331 11.298 00.00

T.v. 3898 2.090 25762 4.520 59.99

T.k. 4346 2.096 28483 5.002 55.72

P.c. 2634 2.109 17244 3.028 73.19

R.s. 3900 2.113 26302 4.619 59.11

600 mg/L Standard 2, 4-D 306666 2.085 284677 - -

Control 14745 2.158 105452 18.52 00.00

T.v. 4979 2.203 42734 7.505 59.47

T.k. 6132 2.196 49748 8.737 52.82

P.c. 3390 2.264 30216 5.307 71.34

R.s. 5667 2.217 54971 9.654 47.87

900 mg/L Standard 2, 4-D 23110 2.446 404625 - -

Control 17304 2.348 245947 30.391 00.00

T.v. 16055 2.438 234056 28.922 04.83

T.k. 15298 2.459 215521 26.63 12.37

P.c. 16189 2.464 222769 27.52 09.44

R.s. 15988 2.453 239227 29.56 02.73

T.v.- Trichoderma viride, T.k.- Trichoderma koningii, P.c.- Penicillium chrysogenum and R.s.- Rhizopus stolanifer.
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2, 4-D Detection by HPLC: The four cultures of fungi CONCLUSION
were used for 2, 4-D herbicide degradation by scale up
process and evaluating residue by High performance The overall finding suggested that the technique
liquid chromatography (HPLC). The cultures were for the degradation of commonly used Cypermethrin,
incubated for two weeks at 30°C in 100 ml minimal Carbendazim and 2, 4-D pesticides by fungal cultures
mineral  salt  medium  containing  2,  4-D  at  300  mg/l, may  be  feasible  and reasonable treatment option for
600 mg/l and 900 mg/l concentrations at 160 rpm the removal of pesticides from soil and water as
shaking speed. bioremediation observed only in presence of acclimated

Fungi P. chrysogenum 73.19%, 71.34% and 09.44%, microorganisms has been designed to develop the
respectively, followed by T. viride 59.99%, 59.47% and technique as pilot scale up for in-vitro in minimal
04.83%, respectively The finally least degradation minerals salt medium and cow-dung slurry with
recorded by R. stolaniferous and T. koningii 59.11% microbial consortium for in-vivo in soil. The treatment
47.87%, 2.734 and 55.72%, 52.82% and 12.37%, unit has been designed to develop the technique for
respectively (Table 2). bioremediation of surface soil containing pesticides by

The P. chrysogenum first fungi for 2, 4-D monitoring and maintaining environmental parameters
degradation was reported by Tatiane [4], he also under stimulated conditions. 
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