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Abstract: The current study shows that the effect of variables was now studied in the order to establish the
reaction conditions. As representative test sample Ziram (tech.) was chosen for Dithiocarbamate compounds.
During the studies of effect of reaction time keeping the amount of Ziram (tech.), the concentration of acetic
acid and Chloramine-T reagent as constant.

Background: The toxicity and mechanism of action of dialkyl dithiocarbamates and mono alkyl
dithiocarbamates are discussed in detail by various workers®>**. The toxicological effects like acute toxicity™,
chronic toxicity'’, reproductive effects'®, teratogenic effects'®, organ toxicity®®, mutagenic effects®, carcinogenic
effects®®, ecological effects® and environmental fate?*® of Dithiocarbamate compounds have also been
discussed.

Materials and Methods: In a 100 ml Erlenmeyer flask, Aliquot containing 1-5 mg of the sample were taken.
Further 10 ml of glacial acetic acid and 10 ml of 0.2 N Chloramine-T were now added to it. The contents were
now shaken well. At room temperature (27°C), It is allowed to react for 10 minutes. 10 ml of 10% potassium
iodide solution was added after the reaction was over. It is now the contents were alos allowed to the stand for
only one minute. With standard 0.2 N sodium thiosulphate solution, the liberated iodine was now titrated using
starch as an indicator. Using all the reagents except the sample, a blank experiment was also run under the
similar conditions. For the sample was now calculated with the difference in readings of sodium thiosulphate
solution, the amount of Chloramine- T consumed for the blank and the sample experiment.

Results: For the determination of the concentration of some fungicidal dithiocarbamate compounds, the effect
of following variables was mainly studied. As a test sample Ziram (tech.) is taken. Effect of the Reaction Time
was measured. For the amount of Ziram (tech.), the concentration of acetic acid and Chloramine-T as constant.
The reaction time was varied from 1-15 minutes. By titrating the reaction mixture using standardized (0.2 N)
sodium thiosulphate solution along with starch and potassium iodide as indicator, the unutilized Chloramine-T
was mainly determined. It was found that within 10 minutes the recovery of Ziram (tech.) becomes very much
constant. By allowing more reaction time, the value does not change generally significantly. The tendency of
positive error increases by increasing the reaction time.

Conclusion: The current study shows that the effect of variables was now studied in the order to establish the
reaction conditions. As representative test sample Ziram (tech.) was chosen for Dithiocarbamate compounds.
During the studies of effect of reaction time keeping the amount of Ziram (tech.), the concentration of acetic
acid and Chloramine-T reagent as constant.
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I. Introduction

The toxicity and mechanism of action of dialkyl dithiocarbamates and mono alkyl dithiocarbamates are
discussed in detail by various workers®*. The toxicological effects like acute toxicity'®, chronic toxicity",
reproductive effects'®, teratogenic effects®, organ toxicity”, mutagenic effects?, carcinogenic effects?,
ecological effects®® and environmental fate**® of Dithiocarbamate compounds have also been discussed.
Because of the great insecticidal and fungicidal importance, the analysis of Dithiocarbamate compounds need
prime attention. Mckinly and Magarvey®® reported paper chromatography procedure for the resolution of some
dithiocarbamate compounds. Henriet and Co-workers® reported a standardised method for analysis of
dithiocarbamate residue in lettuces. Sheinina and Co-workers® used thin layer chromatography for the
determination of thiram in cotton seed with hexane. Strigina and Co-workers®® reported complexometric
determination of TMTD. Butler and Co-workers® reported a trace analysis of thiram by microcoulometry.
Lukashevich and Co-workers® reported a method for determining the working concentrations of TMTD
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(thiram) and the quality of tuber disinfection. Several other liquid chrornatography®, titrimetric®,
potentiomertic®, spectrophotometric®® and high-performance liquid chromatographic®*® procedures for the
determinations of dithiocarbamate compounds are also reported.

Zinc dimethyl dithiocarbamate (Ziram) for testing quantitative validity of the reaction, was mainly
taken as the test sample. The contents were shaken well. At room temperature for different intervals of reaction
time, it is further allowed to react with varying concentration of Chloramine- T reagent. The unconsumed
Chloramine-T was generally determined iodometrically after the reaction was over. The stoichiometry of the
reaction was generally established for each sample. There is a possible course of reaction suggested. Using all
the reagents except the sample, there is a blank experiment run under similar conditions. The estimation of other
dithiocarbamate compounds in more technical form and in their formulations were carried out on the basis of
reaction conditions developed for Zinc dimethyl dithiocarbamate (Ziram).

I1. Material and Methods

In a 100 ml Erlenmeyer flask, Aliquot containing 1-5 mg of the sample were taken. Further 10 ml of
glacial acetic acid and 10 ml of 0.2 N Chloramine-T were now added to it. The contents were now shaken well.
At room temperature (27°C), It is allowed to react for 10 minutes. 10 ml of 10% potassium iodide solution was
added after the reaction was over. It is now the contents were alos allowed to the stand for only one minute.
With standard 0.2 N sodium thiosulphate solution, the liberated iodine was now titrated using starch as an
indicator. Using all the reagents except the sample, a blank experiment was also run under the similar
conditions. For the sample was now calculated with the difference in readings of sodium thiosulphate solution,
the amount of Chloramine- T consumed for the blank and the sample experiment.

I11. Result and Discussion

For the determination of the concentration of some fungicidal dithiocarbamate compounds, the effect of
following variables was mainly studied. As a test sample Ziram (tech.) is taken. Effect of the Reaction Time was
measured. For the amount of Ziram (tech.), the concentration of acetic acid and Chloramine-T as constant. The
reaction time was varied from 1-15 minutes. By titrating the reaction mixture using standardised (0.2 N) sodium
thiosulphate solution along with starch and potassium iodide as indicator, the unutilized Chloramine-T was
mainly determined. It was found that within 10 minutes the recovery of Ziram (tech.) becomes very much
constant. By allowing more reaction time, the value does not change generally significantly. The tendency of
positive error increases by increasing the reaction time.

The effect of varying the concentration of Chloramine-T was generally studied keeping reaction time,
the amount of glacial acetic acid and Ziram (tech.) as constant. 10 ml of varying concentration (0.01 to 0.50N)
of Chloramine-T reagent was allowed to react with 9.875 mg of the sample.

The unreacted Chloramine-T was determined iodometrically and the recovery of the sample was
calculated. In the determination of the Ziram (tech.), variation in the volume of Chloramine-T reagent (0.2 N)
was also found. 10 ml of 0.2 N Chloramine-T reagent gives just accurate results. The same result was also very
much obtained in the determination of the other fungicidal samples.

Keeping reaction time, the concentration of Chloramine-T and the amount of Ziram (tech.) as constant,
the 5% concentration of the acetic acid to glacial was varied. The results were nicely noted (Table-4).

By mixing distilled water in glacial acetic acid, the dilute solutions of the acetic acid were found.
Glacial acetic acid gives stoichiometric and quantitative results with Ziram as indicated in the table. In case of
other dithiocarbamate compounds, the same results were generally obtained. In the absence of glacial acetic
acid, the reaction was also carried out, the results are concordant and inaccurate values were not mainly
obtained.

The reaction temperature was mainly varied from 0°C to 100°C keeping all other conditions constant.
The recovery of the Ziram (tech.) was mainly calculated (Table-6). Within 10 minutes at room temperature
(27°C), the reaction was completed. Inaccurate results found for the heating of the reaction mixture. At room
temperature, the reaction is carried out since the reagent decomposes on heating. At the lowest temperature
generally, there is no reaction. However, if the reaction temperature is generally lowered to freezing point
(DOC) it results the reactivity of the reagent is retarded.

On an accurate scale and testing the utility of the sample for evaluating results, a large number of
experiments were now carried out and the different variables were nicely calculated.

Standard deviation, Percentage error and the coefficient of variation was nicely calculated for the each
determination with the each technical sample and their formulations. The standard deviation was precisely
calculated by the following expression;
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(x1=%)24(x2—%) 2 4t (xy —%)2

SD (Standard deviation) = \/

n—1
Where,
x = Average value or Mean value of the amount obtained by calculation.
X1 X2y X3t eeeeeeia e X, are the amount obtained from the calculations
and n = Number of the observations.

V. Conclusion

The current study shows that the effect of variables was now studied in the order to establish the
reaction conditions. As representative test sample Ziram (tech.) was chosen for Dithiocarbamate compounds.
During the studies of effect of reaction time keeping the amount of Ziram (tech.), the concentration of acetic
acid and Chloramine-T reagent as constant.

References

[1]. C.R. Barmore, G.B. Brown and C.O. Youtsey; Plant Dis; 68,43-44 (1984).

[2]. M. Pal. Indian Phytopath; 37, 548-550 (1984).

[3]. A.P. Sinha and P.N. Thapliyal; Indian Phytopath; 37, 154-155 (1984).

[4]. J.S. Kalra and H.S. Sohi; Indian J. Mycol. PI. Pathoi. 15, 256-260 (1985).

[5]. D.P. Singh and V.K. Agarwal; Indian Phytopath; 39, 278-279 (1986).

[6]. Z. Solel and G. Minz; Indian Phytopath; 17, 46-50 (1964).

[7]. K.C. Shahare and R.P. Asthana; Indian Phytopath; 15, 77 (1962).

[8]. F.E. Halleck and V.W. Cochrane; Phytopathology, 40, 715-718 (1950).

[9]. S.R. Sharma and H.S. Sohi; Indian J. Mycol. PI. Pathol; 11, 30-34 (1981).

[10]. G.S. Sindhan and AJ. Roy; Indian Phytopath; 35, 130-131 (1982).

[11]. J.G. Raut and B.B. Bhonbe; Indian Phytopath; 36, 294-296 (1983).

[12]. T.S.Thind and J.S. Jhooty; 4th Intnl. Congr PI. Path; Melbourne, 17 -24 Aguest, p-234 (1983).

[13].  A.P.Sinha, P.N. Thapliyal and V.K. Agarwal; Indian Phytopath; 37,349-350 (1984).

[14].  J. Upadhyaya and T.P.S. Bhandari; Indian Phytopath; 38, 338-339 (1985).

[15].  S.R. Sharma; Indian Phytopath; 39, 78-82 (1986).

[16]. F.B. Struble and I.S. Morrison; Plant Dis. Reptr; 45, 441-444 (1961).

[17]. W.H. Tisdale and A.l. Flenner; Indust. & Engg. Chern; 34, 501-502 (1942).

[18]. G.D. Thome and R.A. Ludwing; Elsevier; New Yark, 298 pp ( 1962).

[19].  S.Rich and J.G. Horsfall; Conn. Agric. Exp. Sta. (New Haven) Bull; 639, 95 pp (1961).

[20].  J. Goksoyn; Physioi. Plantarum; 8_, 719-835 (1955)

[21]. A.S. Kaars, MJ. Janssen and GJ.M. Vander Kerk; Biochem. Biophys. Acta; 23, 550-557 (1957).

[22]. L.T.Richardson and G.D. Thorn; Canad. J. Bot; 39, 532-540 (1961 ).

[23]. R.G. Owens and J.H. Rubinotein; Contribs. Boyce Thompson Inst; 22,241-257 (1964).

[24]. M.B. Lowe and J.N. Phillips; Nature, 194, 1058-1059 (1962).

[25]. H.D. Sisler; Biochem. Plant Path; Conn. Agric. Exp. Sta. Bull; 663, 116-136 (1963).

[26]. R.T.Wedding and J.B. Kendrick; Phytopathology, 49, 557-561 (1959).

[27]. V. W. Johnson and M.T. Finley; Res. Pub; .137, U.S. Washington DC, 4-17 (1980).

[28].  F.L. Mayer and M.R. Ellersieck; Res. Pub; 160 U.S. Dept. of Interior, Washington, DC, 4-18 (1986).

[29]. W.T. Thomson; Fungicides. In Agricultural Chemicals; Book IV. Thomson Publications, Fresno, CA, 4-27 (1985).

[30]. S.L. Wagner; Clinical Toxicology of Agricultural Chemicals. Oregon State University Environ. Health Sciences Center, Corvallis,
OR, 4-32 (1981).

[31]. R. Tucker and D.G. Crabtree; “Handbook of Toxicity of Pesticides to Wildlife”. U.S. Dept. of Interior, Fish and Wild life Service,
Washington, DC 4-43 (1970).

[32]. L.R. Edwards, D.G. Ferry and W.A. Temple; Fungicides and related Compounds, In Hand book of Pesticide Toxicology. Hayes,
W.J. and Laws, E.R. Eds. Academic Press, New Yark, NY, 2-4 (1991).

[33].  National Research Council, Drinking Water and Health, Nat. Acad. of Sciences, Washington, DC, 4-45 (1977).

[34]. National Toxicology Program. Carcinogenesis Bioassay of Ziram in F-344/N Rats and B6CFI Mice (Feed Study), (Tech. Rep.
No-238). National Inst. of Health, Bathesida, MD (1983).

[35]. Material Safety Data Sheet of Ziram. FMC Corporation, Philadelphia, P A, 4-44 (1991 ).

[36]. U.S. National Library of Medicine. Hazardous Substances Data Bank. Bethesda, MD, 4-5 (1995).

[37]. Monsanto Company. Toxicology Information Summary for Triallate. S~. Louis, M.O., 4-39 (1989).

[38]. E.F. Hill and M.B. Camardese; Lethal Dietary Toxicities of Environ. Contaminants to Cotumix, Tech. Rep. No.-2. U.S; Dept. of
Interior, Washington, DC, 4-37 (1986).

[39]. H. Kidd and D.R. James; Eds. The Agrochemicals Hand book, Third Edition. Royal Society of Chemistry Information Services,
Cambridge, UK, 4-4 (1991).

[40]. P.H. Howard; Ed. Hand book of Environ. Fate and Exposure Data for Organic Chemicals: Pesticides. Lewis Publishers, Chelsea,
MI, 4-20 (1989).

[41]. P.W.M. Augustijn-Beckers, A.G. Hornsby and R.D. Wauchope; Rev. Environ. Contam. Toxicol; 137, 1-82,4-22 (1994).

[42].  Ahmad; Indian J. Mycol, PI. Pathol; 15, 145-149 (1985).

[43].  K.H. Anahosur; Indian Phytopath; 32, 487-489 (1979).

[44]. S.R. Das; Indian Phytopath; 39, 300-301 (1986).

[45]. G.K. Gupta; Indian Phytopath; 33, 146 (1980).

[46]. R.Lal and K. Nagarajan; Indian Phytopath; 36, 251-254 (1983).

[47].  U.N. Saiki a and A.K. Phookan; Indian Phytopath; 36, 752-754 (1983).

[48].  Y.P. Sharma, R.S. Singh and R.K. Tripathi; Indian J. Mycol. P1. Pathol; 14, 69-79 (1984).

DOI: 10.9790/5736-1311022124 www.iosrjournals.org 23 |Page



Quantitative Structure—Activity Relationshipof Fungicidalon Water Pollution:Study of ..

[49]. M. Singh and T.N. Shukla; Indian J. Mycol. PI. Pathol; 14, 81-82 (1984).
[50]. S.S.L Srivastava and B.S. Bais; Indian Phytopath; 38, 351-353 (1985).
[51]. A.Singhand T.P. Bhowmik; Indian Phytopath; 38, 35-38 (1985).

| Santosh Kumar Srivastwa, et. al. "Quantitative Structure-Activity Relationshipof Fungicidalon Water
| Pollution:Study of Tetramethyl thiuram disulphide (Thiram)& Zinc dimethyl dithiocarbamate (Ziram)."
| 10SR Journal of Applied Chemistry (IOSR-JAC), 13(11), (2020): pp 21-24.

|

DOI: 10.9790/5736-1311022124 www.iosrjournals.org 24 |Page



