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Fenvalerate is considered as Pyrethroids poison. Although several instrumental methods like UV, GC and HPLC are
available for separation & identification of Fenvalerate, but the cost of analysis is very high. Therefore a simple, rapid and
reliable TLC method for separation of Fenvalerate has been presented. The proposed system is well suited for day-to-day
analysis. The main advantages of TLC are the low cost, simultaneous analysis of large number of samples & minimum
sample preparation is required. Fenvalerate was first extracted from blood and then identified on the TLC plates by using
various new solvent systems. For the detection on developed plates Palladium Chloride, Bromophenol Blue followed by
4% Acetic Acid and Silver Nitrate reagent was used as spraying reagent. For the analysis a total of 29 solvent systems were
selected, in which 11 solvent systems were giving good result. Rf of sample in different solvent systems was in between
0.736 to 0.914. In case anyone of 11 solvent systems is not available, other mentioned solvent system can also used for the
analysis of Fenvalerate.
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1. Introduction
Fenvalerate comes under the class of poison Pyrethroids.
Its IUPAC name is (RS)-a-cyano-3 phenoxy benzyl (RS)-
2-(4-chlorophenyl)-3-methylbutyrate. Its trade name is
Sumicidin, Pydrin. The chemical structure of Fenvalerate
is shown in Fig.1. Its molecular weight is 419.9 g/mole,

cucurbits, cotton, cereals, maize, sunflowers, alfalfa,
sorghum, potatoes, tobacco etc. It is also used for control
of flying and crawling insects in public health and in
animal houses. It is even used as an animal
ectoparasiticide[2]. It is non-phytotoxic and is
compatible with many other pesticides, but incompatible
with alkaline materials. In mammals, following oral
administration, Fenvalerate is rapidly metabolized. Upto
96 % is excreted in the faeces within 6-14 days. In plants,
Fenvalerate is split into two parts by cleavage of ether
group, followed by further hydroxylation in the 2nd and
4th positions of phenoxy ring and hydrolysis of nitrile
group. The majority of acids and phenols thus formed
are converted to glycosides. Following ingestion of a
large amount of fenvalerate, gastric lavage should be
performed. Precautions should be taken to avoid
pulmonary complications from solvents present in some
formulations. Ingestion of small amounts of fenvalerate
should be treated by administering a large dose of
activated charcoal. In case of convulsions, treatment with
diazepam is recommended. Contamination of the skin
or eyes should be treated by washing with copious
amounts of water. Soothing creams may alleviate skin
irritation but anti-inflammatory agents may not relieve
the dermal tingling and burning which may be felt several
hours after exposure [3-7]. Various techniques such as
High Performance Liquid Chromatography (HPLC), Gas
Liquid Chromatography (GLC) etc. have been used for
analysis of Fenvalerate poison but in present paper an
attempt has been made to analyse Fenvalerate from blood

Fig. 1: Chemical structure

with molecular formula C25H22CINO3. Its density is
1.175 g/cm3. It is viscous yellow or brown liquid,
sometimes partly crystalline at room temperature,
decomposes on distillation. Its solubility in water is less
than 10 μg/l at 250C, in n-hexane is 53 g/l at 200C, in
xylene is greater than or equals to 200 g/l at 200C and in
methanol is 84 g/l at 200C [1]. It is stable to heat, moisture
and acidic media but rapidly gets hydrolyzed in alkaline
media. It is a non-systemic insecticide and acaricide with
contact and stomach action. It is used for control of a
wide range of pests, including those resistant to
Organochlorine, Organophosphorous and Carbamates,
for control of chewing, sucking, and boring insects
particularly Lepidoptera, Diptera, Orthoptera, insects on
fruits, vines, olives, nuts, peanuts, sugarcane, vegetables,



6 Mahua Chakraborty et al.

by Thin Layer Chromatography plate which is very
simple, cheap, rapid and can be performed in very less
time as compared to GLC & HPLC. To separate and
identify Fenvalerate poison, standard solution of 1000-
ppm concentration is prepared and spotted on TLC plate,
made of silica gel G and the TLC plates are made to run
on different solvent systems and then sprayed with
different spraying reagent. The spots so developed are
noted and their Rf (Retention Factor) values are
calculated. As we know that Hexane: Acetone: Acetic
Acid (25: 25:1) and Toluene: Diethyl Ether: Acetic Acid
(75:25:1) have been used for the detection of Fenvalerate
but after the development of these New Solvent System
we can use any one of 11 solvent system for the detection
of Fenvalerate poison.

2. Experimental
2.1 Material and Reagent

i) Chemical and Reagent: Silica gel G, Methanol
(Division of Glaxo India Limited, Mumbai), Ammonia
(Division of Glaxo India Limited, Mumbai), Chloroform
(Merck Limited, Mumbai), Acetic acid (Division of
Glaxo India Limited, Mumbai), Ethanol (Merck KGaA,
Germany), Diethyl ether (Merck KGaA, Germany), Ethyl
acetate (Glaxo Smithkline Pharmaceutical Limited,
Mumbai), Isobutanol (Glaxo Smithkline Pharmaceutical
Limited, Mumbai), Cyclohexane (Merck Specialities
Private Limited, Mumbai), Diethylamine (Glaxo
Smithkline Pharmaceutical Limited, Mumbai),
Isopropanol (Glaxo Smithkline Pharmaceutical Limited,
Mumbai), Acetone (Merck Specialties Private Limited),
Dioxane (Merck Specialties Private Limited), n-hexane
(E. Merck (India) Limited, Mumbai), Palladium Chloride
(Merck Specialties Private Limited, Mumbai), Silver
Nitrate (E. Merck (India) Limited, Mumbai),
Bromophenol Blue (E. Merck (India) Limited, Mumbai),
4% Acetic acid (Division of Glaxo India Limited,
Mumbai), Concentrated Hydrochloric Acid (E. Merck
(India) Limited, Mumbai), Sulphuric Acid (E. Merck
(India) Limited, Mumbai), Sodium Sulphate (E. Merck
(India) Limited, Mumbai), Sodium Tungstate (E. Merck
(India) Limited, Mumbai).

ii) Glassware: Beaker, Conical flask, TLC glass plate,
Glass rod, Glass chromatographic chamber, Separating
funnel, Pipette, Volumetric flask & Fine capillary tube.

2.2 Preparation of Standard Solution

1000-ppm solution of Fenvalerate was prepared in
methanol by dissolving 0.1 gm of Fenvalerate in 100 ml
of methanol.

2.3 Preparation of Spraying Reagent

i) Palladium Chloride

0.5 gm of Palladium Chloride is dissolved in 100 ml of

distilled water. To it, 2 to 3 drops of concentrated
Hydrochloric acid is added.

ii) Bromophenol Blue followed by 4 % Acetic Acid
Bromophenol Blue Reagent

Sol A- 50 mg of Bromophenol Blue is dissolved in 10
ml of acetone.

Sol B- 1 gm of silver nitrate is dissolved in 100 ml of
distilled water.

Take 70 ml of Sol B and mix it with 30 ml of Acetone.
Now take 90 ml of this solution and add 10 ml of Sol A.
Mix it properly.

Four per cent Acetic acid

It is prepared by taking 4 ml of Acetic acid in 100 ml of
distilled water.

iii) One per cent silver nitrate

It is prepared by taking 1 gm of Silver Nitrate in 100 ml
of distilled water

2.4 Extraction of Fenvalerate Poison from Human
Blood

The method of extracting Fenvalerate from blood is
mentioned in Fig. 2

Fig. 2: Extraction of Fenvalerate (poison) from human blood

10 ml of blood + 10 ml of 10 % Sodium tungstate solution + 15
ml of 1 N Sulphuric acid, shaken for two minutes and filtered.

(i) Filtrate Residue
15 ml 0.1 N
H2SO4

(ii) Filtrate Residue
15 ml 0.1 N
H2SO4

(iii) Filtrate Residue

Filtrates (i), (ii) and (iii) are pooled + 20 ml n-hexane is taken in a
separating funnel and shaken for two minutes.

(i) Hexane layer Aqueous layer
20 ml
n-hexane

(ii) Hexane layer Aqueous layer
20 ml
n-hexane

 (iii) Hexane layer Aqueous layer

All the three hexane layers are pooled and passed through Sodium
Sulphate and concentrated over water bath to 1 ml.
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3. Result and Discussion
After the development, the TLC plates are sprayed with
different chromogenic or spraying reagents. The spraying
reagents were Palladium Chloride, Bromophenol Blue
followed by 4 % Acetic Acid and Silver Nitrate. After
Spraying with Palladium chloride and Bromophenol Blue
followed by 4 % Acetic acid, Fenvalerate appeared as
pink colour spot, brown colour spot respectively in both
sample and standard. Whereas Silver Nitrate didn’t show
any spot. Rf value of Fenvalerate extracted from blood,
under experimental conditions was found nearly equal
to that of standard used. All the 29 solvent systems were
analysed and out of which 11 solvent systems were found
to be good to run the sample. The 11 solvent systems
which are found as good solvent system are from 1 to 11
in Table 1 and solvent system from 12 to 29 are not
considered good solvent system for detection of
Fenvalerate. Rf value of sample in different solvent
system was in between 0.736 to 0.914 and Rf value of
standard in different solvent system was in between 0.739
to 0.927. The n-hexane: acetone (8.5:1.5) resulted low

2.5 Preparation of TLC Plates

TLC plates are prepared by dissolving 25 gm of Silica
gel G in 50 ml of distilled water to make slurry. The
slurry was then poured on the applicator and the
applicator was then moved over the plates in one motion.
Plates were allowed to dry at room temperature and then
kept in hot air oven at 80oC for one hour.

2.6 Spotting of Sample and Standard on TLC Plates

Sample extracted from blood was loaded on the TLC
plate along with the standard with appropriate marking.

2.7 Development of TLC Plates

Spotted plates were developed in different solvent
systems taken in different ratios. After development upto
a height of 10 cm, the TLC plates were taken out from
the solvent chamber and air-dried.

2.8 Spraying of TLC Plates

The developed TLC plates were dried and then sprayed
with Palladium Chloride, Bromophenol Blue followed
by 4 % Acetic Acid and Silver Nitrate reagent.

S.No Solvent System Spraying Reagent Colour of the spot Rf of Standard Rf of Sample

1. Methanol: Ammonia  (9.5:0.5) a) Palladium Chloride a) Pink a) 0.838 a) 0.823

b) Bromophenol Blue b) Brown b) 0.838 b) 0.823
followed by
4 % acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

2. Chloroform: Methanol (9:1) a) Palladium Chloride a) Pink a) 0.872 a) 0.863
b) Bromophenol Blue b) Brown b) 0.872 b) 0.863

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

3. Acetic acid: Ethanol: Water (3:6:1) a) Palladium Chloride a) Pink a) 0.843 a) 0.829
b) Bromophenol Blue b) Brown b) 0.843 b) 0.829

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

4. Isobutanol: Acetic Acid: Water (4:1:5) a) Palladium Chloride a) Pink a) 0.905 a) 0.914
b) Bromophenol Blue b) Brown b) 0.905 b) 0.914

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

5. Isobutanol: Acetic Acid: Water (8:0.5:1.5) a) Palladium Chloride a) Pink a) 0.863 a) 0.854
b) Bromophenol Blue b) Brown b) 0.863 b) 0.854

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

6. Chloroform: Methanol: Water (3:5:2) a) Palladium  Chloride a) Pink a) 0.868 a) 0.867
b) Bromophenol Blue b) Brown b) 0.868 b) 0.867

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

7. Ethanol: Water: Ammonia (6:3:1) a) Palladium Chloride a) Pink a) 0.821 a) 0.835
b) Bromophenol Blue b) Brown b) 0.821 b) 0.835

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil
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8. Dioxane: Acetone: Water (7:2:1) a) Palladium Chloride a) Pink a) 0.773 a) 0.793
b Bromophenol Blue b) Brown b) 0.773 b) 0.793

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

9. Isopropanol:Chloroform:Methanol:Water (5:2:2:1) a) Palladium Chloride a) Pink a) 0.893 a) 0.907
b) Bromophenol Blue b) Brown b) 0.893 b) 0.907

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

10. Acetone: Isobutanol: Acetic Acid: Water(7:1:0.5:5) a) Palladium Chloride a) Pink a) 0.927 a) 0.904
b) Bromophenol Blue b) Brown b) 0.927 b) 0.904

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

11. n-hexane: acetone (8.5:1.5) a) Palladium Chloride a) Pink a) 0.739 a) 0.736
b) Bromophenol Blue b) Brown b) 0.739 b) 0.736

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

12. Diethyl Ether: Acetic Acid (6:4) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

13. Ethyl Acetate: Methanol: Ammonia (8.5:1:0.5) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

14. Methanol: Isobutanol (6:4) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

15. Cyclohexane: Chloroform: Diethylamine (5:4:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

16. Chloroform: Ethanol: Water (2:6:2) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

17. Isopropanol: Chloroform: Ammonia (4.5:4.5:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

18. Chloroform: Diethylamine (9:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

19. Chloroform: Methanol: Acetic Acid (7.2:1.8:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

S.No Solvent System Spraying Reagent Colour of the spot Rf of Standard Rf of Sample

Table 1 Contd.
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20. Chloroform: Methanol: Acetic Acid (6:3:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

21. Chloroform: Methanol: Ammonia (6:3:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

22. Chloroform: Acetone: Diethylamine (7:2:1) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

23. Chloroform:Dioxane:Ethylacetate:Ammonia a) Palladium
(2.5:6:1:0.5) a) Palladium Chloride a) Nil a) Nil a) Nil

b) Bromophenol Blue b) Nil b) Nil b) Nil
followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

24. Methanol a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

25. Acetone a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

26. Methanol: Ammonia (9.5:0.5) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

27. Methanol: Ethanol (8:2) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

28. Ethanol: Methanol (2:8) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

29. Methanol: Isopropanol (2:8) a) Palladium Chloride a) Nil a) Nil a) Nil
b) Bromophenol Blue b) Nil b) Nil b) Nil

followed  by 4 %
acetic acid

c) Silver Nitrate c) Nil c) Nil c) Nil

S.No Solvent System Spraying Reagent Colour of the spot Rf of Standard Rf of Sample

Table 1 Contd.

Rf value and Isobutanol: Acetic Acid: Water (4:1:5)
resulted high Rf value. Therefore the Isobutanol: Acetic
acid: Water (4:1:5) can be considered as good solvent
system. In case any one of 11 solvent systems is not
available, other mentioned system can also used for the
analysis of Fenvalerate.

4. Conclusion
Due to the time involved in screening Fenvalerate with
other analytical methods, such as Gas Chromatography,
alternative methods were sought. TLC proved to be an
excellent choice because it is simple equipment, takes
less time for development, simultaneous analyses of large
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number of samples are possible, early recovery of
separated components is possible, separation effects are
superior, early visualization of separated compounds,
sensitive as extremely sharp delineated spots are obtained
in TLC. The main advantage of TLC plate is the low
cost. When all the 29 solvent system were analysed, it
was found that 11 solvent systems are good to run the
sample. If any one of the solvent systems is not available,
we can choose any one of 11 solvent systems. For
spraying reagent we can use either Palladium Chloride
or Bromophenol Blue followed by 4 % Acetic Acid but
we can’t use Silver Nitrate reagent as it doesn’t show
any spot on TLC plate.
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