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ABSTRACT

A simple and sensitive spectrophotometric methosl deaveloped for determination of fenoxaprop-p-ethyl
herbicide in food samples. The method is basedoih laydrolysis of fenoxaprop-p-ethyl it gives theduct 6-
chloro-2, 3- dihydrobenzoxazol-2-one (CDHB) andyk®(4-hydroxyphenoxy) propionate (EHPP).The oot
2,3- dihydrobenzoxazol-2-one (CDHB) was reactet Wi (Il) to form yellow color complex. Ug.,was found to
be 430nm. The influences of various experimergedmeters on the absorbance of the charge trarsierplex of
fenoxaprop-p-ethyl with Fe (Il) are studied. Thesarbance of complex was measured at 430 nm. Tageh
transfer complex of herbicide with Fe (Il) showslan@bsortivity 4.2x10L. mol* cm®. Analytical parameters were
optimized and successfully applied to the detertiinaof fenoxaprop-p-ethyl in various samples. Thethod
shows a linear range from 2-24 pg ™LThe percent recovery for determination of fenompgp-ethyl in
commercial formulations was found to be 84 +0.688 +0.060 %. The limit of detection and quanéfion was
found to be 0.20 pg riand 0.67pg mitrespectively.
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INTRODUCTION

The increasing world population demands a contlpugtowing supply of food and food products.
Because of relative lack of new areas suitableafpiculture, the performance of the existing aiisasnhanced by
using herbicides Cherhaét al. (2004). Herbicides are one of the crucial factarsai worldwide increase in
agricultural production. Herbicides contribute effeely and profitably to weed control and benesfitciety as a
whole. But, use of herbicides has created condilereoncern for human health and environment ridoeiated
with herbicides use Giuseppat al. (1998). Despite the benefit, the use of these kiofdshemicals must be
controlled because an important fraction of thesstipides are released in to the environment ptiegea potential
hazard risk Saladare al.(2005).

Fenoxaprop-p-ethyl {ethyl-2-[4-[(6-chloro-2-benzaxdyl) oxy] phenoxy] propionates} is a member of
aryloxy phenoxy-propionate class of herbicides ianased only for the control of perennial and ahmguass weeds
in many crops. Fenoxaprop-p-ethyl (FPE) is usedfist emergence control of grasses weeds in mstabeans
barely and cotton Paconosi (2007). It is grassifipeherbicides that inhibit the synthesis of emeyrequired for
lipid synthesis Porproret al. (2006). The corresponding acid, fenoxaprop isfitst degradation product in the
metabolic sequence in soil. The more frequenthdusrmulations are amines or alkaline salts, aflsters or free
carboxylic acids. The esters, emulsified in oile aommonly used because of their higher herbicictevity,
penetration power and low vapor pressure Seha@l. (2005). Due to their persistence, polar nature waater
solubility, the phenoxy acids are dispersed inghgironment, and their residues and transformagtimaucts are
present in several matrices like water, soil aneas (Celiet al (2006). FPE is a selective herbicide with contact
and systemic action, absorb principally by leavesanslocates both acropetally and basipetallthtoroots or by
leaves. It is used for post emergence control abggrs weeds in potatoes, beans barely and cottmmilet al.
(2010).

High potential toxicity of fenoxaprop-p-ethyl walsosvn in developmental toxicity studies entering tis&
assessment process (Maal. 2004) Toxicity studies have been conducted usampxXaprop-p-ethyl involving 4
species of rat, mouse, and monkey. The study loottiétary and inhalation studies were identifiedliver toxicity
includes increased liver weight, a fall in body glgi was reported (Giuseppe al. (1998). Nevertheless, the risk
assessment related to pesticide exposure throegisdi main concern and must therefore be coresider
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Most of the methods reported for determinationesfoixaprop-p-ethyl are chromatographic like GC Die
et al. (2008) and Funtust al. (2006 ), HPLC (Giuseppet al Celli et al. (2006) and Scnchi®t al (1998 ) and
HPTLC (Songet al. 2005) Flow injection spectrophotometric (Jasmiral. 2010) method need derivitization step
and heavy instruments with proper care.

The aim of present work is to develop simple métfar the determination of FPE residues in food [@as The
developed spectrophotometric method is simple rapid could be used for analysis of fenoxaprop-ptein
environmental and food samples.

MATERIALS AND METHOD

Instrument

UV/Vis spectrophotometer (UNICO UV-2100 united pwotl and instruments Inc, Dayton, USA) with
matched cells was used for all spectral measureaménpH meter model pH-422 (Wissenschaftlich-Tesbhé
Werkstatten, W. Germany) was used for pH measurtsmen

Reagents and Chemicals

All chemicals used were of Analytical Reagent grpdaty. Ferrous sulphate, ethanol, acetic acidjwso
acetate, acetone and ethanol (Merck), were useimgithis work. Reference standard fenoxaprop-plethgs
purchased from Dr. Ehrenstofer GmbH, Germany.Coromlerformulations containing fenoxaprop-p-etayl
purchased commercially from the local market.

Solution

i. Standard fenoxaprop-p-ethyl solution (1000 ugwas prepared by dissolving 1.0 g of fenoxaprogtipA
in ethanol and diluting up to 100 mL in volumetilask.

ii. Ferrous sulphate solution (1000ug ML 1.0g of ferrous sulphate was dissolved in 30ofl water and
diluting up to 100 mL in volumetric flask.

iii. Acetate buffer (pH4) was prepared by mixing acatid (0.2M) solution and (0.2M) sodium acetate sofu
Procedure

The method for spectrophotometric determinatiobased on the acid hydrolysis of fenoxaprop-p-ettyl
form 6-chloro-2, 3-dihydrobenzoxazol-2-one and &ky-hydroxyphenoxy) propanate. For analysis fra60
ugmL* stock solution of fenoxaprop-p-ethyl 10 mias taken in a 100 mL volumetric flask. To thifusion 10 mL
of FeSQ (1000 ugmL?) and 10 mL of acetate buffer (pH-10) was addeHe fixture was boiled on water bath for
10 minute after hydrolysis, the proposed hydrolypedduct 6-chloro-2, 3-dihydrobenzoxazol-2-one &edi as
complexing reagent with metals. For investigatidéicitarge transfer complex of fenoxaprop-p-ethylhwion (I1),
initially ferrous sulphate solution was added dwige to the hydrolyzed product on boiling waterbathis product
forms a yellow colored charge transfer complex viitm (II). The resulted yellow color charge tragrstomplex
was extracted in 10 mL ethanol. The reaction me&taontaining the resulting yellow colored compleasw
transferred to50 mL volumetric flask and the voluwwas made up with ethanol. The absorbance was mehfom
350 to 460 nm using UNICO UV-2100 spectrophotomefer finding out the optimum wavelength. Each
wavelength was calibrated with blank solution. Thtimization of the complex was measured at 430 nm
(optimized wave length).

RESULTS AND DISCUSSION

Fenoxaprop-p-ethyl on acid hydrolysis at differecbndition gave the product 6-chloro-2, 3-
dihydrobenzoxazol-2-one (CDHB) and ethyl 2-(4-hydqohenoxy) propionate (EHPP). The reaction is based
complexing of fenoxaprop-p-ethyl with Fe (). kg.x was found to be 430 nm. The proposed reactionwathis
shown in scheme (Fig. 1).
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Fig.1. Proposed chemical reaction for the Spectpiotometric determination of fenoxaprop-p-ethyl
by charge transfer complex formation with iron (Il)

The influence of various experimental parameterghenabsorbance of the charge transfer complex of
fenoxaprop-p-ethyl with Fe (II) was studied. It walsserved that the solution acidity has a greaceffipon the
reaction of Fe (II) with fenoxaprop-p-ethyl. Acetdiuffer was selected for maintaining the pH andopkimization
studies were carried out in the range of 3.5 -[@5 Maximum charge transfer complex formed at pBl 4.he
higher or lower pH value caused a decrease inlikerbance value (Fig.2). The volume of pH 4 acdiaféer was
also optimized from 1-12 mL. One mL was found totbhe best for completion of the reaction. The dffetc
concentration of FeSQvas studied using different volumes of 0.01 M dolutin the range of 0.5-3.0 mL . The
highest absorbance was using 3 mL (Fig. 3). Thegehaansfer complex of fenoxaprop-p-ethyl with (A¢ was
formed at room temperature and was stable for 3futes. Composition of charge transfer complex was
investigated by applying Job’s method of continuasations. The plot reached a maximum value aenfraictions
of 2.66: 6.67, which indicated the formation of k:@mplexes (Fig.4). The stability constanf) (&f the charge
transfer complex was calculated from the continueassation plot and found to be 1B L mol* cmi™ The
spectral characteristics are given in (Table I).
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Fig.2. Optimization of acetate buffer pH for the pectrophotometric determination
of Fenoxaprop-p-ethyl charge transfer complex
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Fig.3.  Optimization of Fe (ll) concentration forthe extractive spectrophotometric
determination Fenoxaprop-p-ethyl using charge tranfer complex
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Fig.4. Determination of formula of the complex usg job’s method

Table | Optical characteristics for spectrophotometdetermination of fenoxaprop-p-ethyl

Parameter Batch analysis
Amax (nm) 430
Molar absorptivity £) (L mol-1 cm-1) 1.75x1d
RSD (%) 3.14
Limit of Detection (ug mL-1) 0.07
Limit of Quantification (pg mL-1) 2.3
Correlation Coefficient 0.997

The effect of absorbance verses concentration éooXaprop-p-ethyl was investigated using charge
transfer complex and a linear behavior was obseimethe range 0.2-1ig mL™. Statistical parameters were

calculated .The linearity of calibration graphs wasved by the high value of correlation coeffidién 0.987. The
molar absorpitivity of the resulting colored chatggnsfer complex was found to be 312 L mol™ cni™.The limit

of detection and quantification were calculated &uhd to be 0.023ig mL™ and 2.3ug mL 'respectively. The
validity of the proposed method was tested fordbetermination of fenoxaprop-p-ethyl in real samplgsndard
addition technique was applied to test the religbihind recovery of the proposed method in whiclown

concentration of fenoxaprop-p-ethyl was added éoptteviously analyzed portion of commercial prefians. The
results are given in (Table I). The percent reci@sewere found to be in the range of 84.9+0.09-0:88.06 %.
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Table Il Percent recoveries of fenoxaprop-p-ethyl fromatsamples

Real samples Taken (g) Added (mgh Found ( mg L'} % Recovery
5 4.71 95.00 +.017

Barely grain 10 10 9.32 93 00+.0.11
15 14.21 94 +.0 .009
10 9.62 96.00 +.021

Wheat grain 5 15 14.73 98.00 +0.30
20 18.87 94.30 +0 .92

For further confirmation of fenoxaprop-p-ethyl ias determined in commercial formulations (Tablg Il
The proposed method is sensitive; therefore it d¢dad easily applied for routine analysis in purerfaand in
commercial preparations.

Table Il Concentration of fenoxaprop-p-ethyl icommercial formulation
Commercial formulation Label Amount (g mL™) Proposed method (g mr%)
Active ingredient 7.8 7.8+0.38

Extraction from Grains Samples

Fortified grain samples were prepared by addintpSand 15:g g'of standard fenoxaprop-p-ethyl solut on
to barley grains and wheat. After fortification tekamples were kept at room temperature for 6.0shtuallow
evaporation of the solvent. Then 20 mL acetone agaied to each sample and the sonication extraptiocedur:
was used as mechanical for soil samples.

The validity of the proposed method was tested tfer determination of fenoxaprop-p-ethyl in real
samples. Standard addition technique was appliggdbthe reliability and recovery of the proposedthod in
which known concentration of fenoxaprop-p-ethyl veaded to the previously analyzed portion of conuiaér
preparations. The percent recoveries were fouret tim the range of 84.9+0.09- 98.0+0.30 %. Thelteswe given
in (Table II).

For further confirmation of fenoxaprop-p-ethyl ias determined in commercial formulations (Tablg IlI
The proposed method is sensitive; therefore it dtdad easily applied for routine analysis in purerfaand in
commercial preparations.

For real samples homogenized food sample (10 g)takas in a flask and 50 mL of acetone was added to
it. Each sample was sonicated for 30 min at amhk@mperature. After sonication the samples weterét on filter
paper. The filtrate was collected in flask and we&aporated up to dryness and then reconstituteldimL of
acetone and diluted up to mark and analyzed bytbposed method. Each sample was analyzed inctipk. The
results are given in (Table IV).

Table IV Residue level of fenoxaprop-p-ethyl in reahsples

Sample Residue (ug &)
Barley grains 2.7+0.318
Wheat grains 1.5+s0.35

CONCLUSION AND RECOMMENDATIONS

A simple Spectrophotometric method has been deedlofor determination of fenoxaprop-p-ethyl
herbicide based on acid hydrolysis of fenoxapragtpAd which gives the product 6-chloro-2,3- dihyleozoxazol-
2-one (CDHB) and ethyl 2-(4-hydroxyphenoxy) propt (EHPP) followed by complexing of 6-chloro-2, 3
dihydrobenzoxazol-2-one (CDHB) with Fe (lI) to foryellow color complex. The spectrophotometric methas
low detection limit and high sample throughput. Thethod is applicable to environmental samplesapulied to
wheat and barley grains with percent recoveriesha range of 94.0 £0.92 to 98.0 + 0.30. Comparedjde
chromatographic and liquid chromatographic methihésproposed method is simple, sensitive and caappéed
in small scale laboratories for FPE analysis comgan GC and HPLC.
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