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ABSTRACT

Pesticides are major contaminating chemicalsin agricultura environment
and hazard to exposed population. The pesticides form a strong class of
environment pollutants, asthey are sometimes nonbiodegradable, damaged
not only the environment and agriculture but also they have entered into
the food chain thereby affecting health and development. Malathion is a
broad spectrum organophosphorous insecticide generally used to control
a variety of insects. The present study was planned to develop a new
method for analysis of malathion in human blood samples using thin layer
chromatography technique, which is simple and quick. Malathion was
extracted from blood using solvent extraction methods and then identified
on TLC plates.

For chromatographi c separation various binary and tertiary solvent systems
were used and for detection, on developed plates, palladium chlorides
reagent was used which successfully increased the sensitivity without
dispensing with simplicity of the method. Statistical analysiswas performed
on four solvent system namely benzene: methylen dichloride [80:20],
hexane: ethyl acetate [50:50], hexane :ethyl acetate [20:80], and hexane:
propanol [20:80] whichinclude the cal cul ation of mean R, value, value of
standard deviation and co-efficient of variance. It is evident from the
statistical datathat hexane: ethyl acetate[50:50] and hexane :ethyl acetate
[20:80] are preferably good solvent systems for malathoin identification by
thin layer chromatography. © 2013 Trade SciencelInc. - INDIA
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INTRODUCTION

Malathion is an organophosphate
parasympahomimwhich bindsirreversibly to cholinest-
erase. Maahionisaningecideof reatively low human
toxicity, however a2010 study hasshown that children
with higher level sof organophosphate pesticide meta-
bolicinther urinearemorelikely to have attain deficit

hyperactivity disorder!™. Maathionisapesticidethat is
widdy usadinagriculture, resdentia landscaping, public
recreation areas, and in public health pest control pro-
grams such asmosquito eradication?. Inthe US, itis
the most commonly used organophosphateinsecticides.

Malathion wasused in the 1980 in Californiato
combat the Mediterranean fruit fly. Thiswas accom-
plished on awide scaeby near weekly aeria spraying
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of suburbancommunitiesfor aperiod of severd months.
Formations of three or four agricultural helicopters
would overfly suburban portions of Alamedacount,

San Bernardino County, San Maleo County, San
ClaraCounty, releasngamixture of malathionand can
syrup, the corn group being abait for the fruit flies.
Malathion has also been used to combat the M editer-
raneanfruit flyinAustraid?.

Maathioninlow dose[0.5% preparation] isused
asatreatment for head liceand body lice. Malathion
and lindane arethe only two agents approved by the
FDA for treatment of pediculosis®. Itisclaimedto ef-
fectively kill both the eggsand theadult lice, but inthe
fact has been shown in UK studies to be only 36%
effective on head liceand lessso on their eggs®. This
low efficiency wasfound when malathionwasapplied
to licefound on schoolchildrenintheBristol areainthe
UK and it isassumed to be caused by thelice having
deve oped resistance againg malathion.

Preparations include Derbac-M, Prioderm and
Quellada-M and ovidel®., United States
Environamental health effect of chronic exposureto
maathion.

Malathionisclassified by USEPA ashaving “sug-
gestiveevidenceof carcinogenicity but not sufficient to
assess human carcinogenic potential 9,

The present paper reports the extraction of
ma athion from human blood samples. Variousbinary
and tertiary solvent syssemswereused for purification
and identification by employingthinlayer chromatogra-
phy method. Palladium chloride reagent was used for
the detection of malathion on devel oped plates.

MATERIALAND METHODS

Standard solution 1000 ppm of malathionin etha-
nol was prepared. Sample preparation 5 ml of blood
samplewas spiked with 1.5 ml of standard sol ution of
mal athion and was kept inincubator at 37°C oneday.
Thenit wasextracted by hexanethriceand all the hex-
ane layerstogether were passed through anhydrous
evaporation. Solvent mixtureandytica gradesolvents
wereused for preparing vari ous solvent systems.

Equipment TLC duminum sheet Slicagel 60F 254,
Merck KGa, Germany and glass chromatographic
chamber were used for the experiment. A glass cham-
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ber of suitablesizewith anairtight lid wasequilibrated
with respective solvent system for 20-30 minutes prior
to each experiment. For each of thesolvent system sepa
rate cleaned chamber was used. Syringeishaving 25u
take only 5 u were used for spotting the sampleson
TLC plates. Visualizing reagent 0.5 gm of palladium
chloride was dissolved in 100 ml of water. Concen-
trated hydrochloric acid was added gradually for main-
taining the P of the solution.

PROCEDURE

The samplewhich wasextracted fromblood along
withthestandard solutionwasspotted onthe TLC plate.
The spotswere allowed to dry and then spotted plate
wasinserted in glass chamber, and sealed to maintain
artight environment. TLC platewas developed with
different solvent systems, varyingin composition. The
approximate devel opment timefor a20cm TLC plate
was 30 min. After drying the platevisualizing agent pd-
ladium chloridewas sprayed oniit to get yellow colour
spot surrounded by brown colour on awhite back-
ground colour formation was permanent. TheR vaues

Binary solvent systems

1. Benzene: methylen dichloride [80:20]
2. Benzene: methylen dichloride [70:30]
3. Benzene: methylen dichloride [60:40]
4. Benzene: methylen dichloride [50:50]
5. Hexane: ethyl acetate [10:90]
6. Hexane ethyl acetate [20:80]
7. Hexane: ethyl acetate [50:50]
8. Hexane: ethyl acetate [60:40]
9. Hexane:Propanol [30:70]
10. Hexane:Propanol [40:60]
11. Hexane:Propanol [50:50]
12. Hexane:Propanol [60:40]
13. Hexane:Propanol [70:30]
14. Hexane:Propanol [80:20]
Tertiary solvent system
15. Hexane: methylen [20:40:40]
16. Hexane: methylen [40:30:30]
17. Hexane: methylen [50:25:25]
18. Hexane: methylen [70:15:15]
19. Hexane: methylen [80:10:10]
20. Hexane :formic acid :chloroform [70:15:15]

An udéan Journal



BCAIJ, 7(4) 2013

Ganesh GAdsul et al.

143

wereca culated by ration of distancetravelled by sample
and distancetravelled by solvents.

RESULT AND DISCUSSION

Twenty binary and ternary solvent systemswere
undertakenfor researchwork. TABLE 1 and 2 envis-
agesthat the R, values of mal athion extraceted from
bloodisnearly equd tothat of sandard Satisticd andyds
was performed on four solvent systems namely
benzene:methylen dichloride[80:20], hexane: ethyl ac-
etate[50:50], hexaneethyl acetate[ 20:80], hexane:pro-
panol [20:80] out of twenty syssems[ TABLE 3,4,5,6].
Themean R vaues, standard deviation, coefficient of
variancewerecalculated. All the solvent system under
study cover approximates 70% of theitemswhichisin
the close agreement with the arearel ationship of sym-
metrical digributionwithmean[i.eX £ o covers 67.75%
items. X 26 covers 96.48% X +3c covers 99.80%].

It isalso evident from the dataagiveninthe
tablethat ethyl acteate] 50:50], hexane:ethyl acetate
[20:80] are preferably good solvent system for
malathion identification by thin layer chromatogra-
phy. Quantitative analysis of samplewasalso per-
formed with these sol vent by estimating the area of

TABLE 1: R, valuesof malathionin different binary systems

Sr. Composition R; of R; of

No Solvent System (Viv) standard sample

1 Benzenemethylon 80:20 85 85
dichloride

o Benzenemethylon 70:30 88 88
dichloride

3 Benzenemethylon 60:40 87 85
dichloride

4 Benzenemethylon 50:50 40 84
dichloride
Hexane:ethyl .

5 acetate 10:90 39 41
Hexane:ethyl .

6 acetate 20:80 30 38
Hexane:ethyl .

7 acetate 50:50 32 30
Hexane:ethyl .

8 acetate 60:40 92 35

9 Hexane:Propanal 30:70 92 92

10 Hexane:Propanal 40:60 92 88

11 Hexane:Propanal 50:50 85 88

12 Hexane:Propanal 60:40 85 85

13 Hexane:Propanal 70:30 83 83

14 Hexane:Propanal 80:20 80 90

—— M inireview

TABLE 2: R, valuesof malathionin different tertiary solvent
system

15 e, chioroform 20740740 @2 92
16 fiexme dé‘?ectmfndorm 40:30:30 80 83
17 fexene dé‘?ectmf”dorm 50:25:25 82 85
B i B
19 :iﬁ?gﬁ dem :Gtcrfllxlllo?rc])form 80:10:10 0 %3
20 Hexane : formic acid : 80:15: 15 o 0

chloroform

TABLE 3: Replicate Rf values of malathion in solvent system
Benzene: methylenedichloride[80:20]

Sr.No Rf (standard) Rf (blood sample)
1 86 86
2 85 86
3 88 88
4 88 88
5 87 88
6 84 85
7 86 86
8 86 86
9 85 85
10 86 86
Mean R; value : 86.1 Mean R; value 86.3
SD-1.280 SD-1.170
cv-1.48% cv-1.32%

TABLE 4: Replicate Rf valuesof malathion in solvent system
Hexane ethyl acetate

Sr.No Rf (standard) Rf (blood sample)
1 30 30
2 29 28
3 28 28
4 24 24
5 31 31
6 30 31
7 29 29
8 25 25
9 28 28
10 30 31
Mean Rs value : 28.4 Mean R; value 27.5
SD-2.28 SD-2.45
cv-7.8 cv-8.60%
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TABLE 5: ReplicateR,valueof malathion in solvent system
Hexane: ethyl acetate[20:80]

Sr.No R; Standard Rf sample
1 42 43
2 44 44
3 39 39
4 39 39
5 40 41
6 43 42
7 43 42
8 39 42
9 42 39
10 40 41

Mean value 41.1 Mean value 40.9
SD- 1.91049 SD- 1.85
cv- 4.63% cv- 4.495%

TABLE 6: ReplicateR, valuesof malthionin solvent system
Hexane: propanal [80: 20]

Sr.No R; Standard Rf sample
1 86 86
2 88 88
3 85 87
4 88 87
5 88 88
6 89 89
7 88 86
8 90 89
9 87 90
10 87 90
Mean value 87.5 Mean value 88.1
SD- 1.4280 SD- 1.49060
cv- 1.60% cv- 1.70%

0
HaC
~o 07 CH,
|
HiCo P O CH
TRo s ~ "
s o)

spot of control and sample. For quantitative analy-
sisall samplesare applied to the plates as solution
and as equal volumes. Composition and thickness
of layers, nature of devel oping solvent system, con-
dition of environment in the nature of solvent used
for dissolving the sample.

CONCLUSION

Thin layer chromatography issimple and fastest
method in modern pesticide residue analysis. This
method hasbeen utilized in different areasof biologicd,
organic, inorganic and forensic chemistry. Thereare
many factor that may affect the R, valuessuch as adsor-
bent, solvent, temperature vapor pressure and thick-
nessof layer.
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