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ABSTRACT 

Field studies on residues and dissipation of lambda-cyhalothrin 

in green pepper fruits were conducted during 2016. Residues were 

quantified at different harvest intervals of (2h), 1, 3, 6, 9, 12 and 15 

day after insecticide application. Persistence, dissipation, half-life 

value and safe harvest interval of the insecticide in green pepper were 

calculated. Results revealed that, loss percentages of initial deposits 

were higher in sweet pepper fruits than leaves. The half-life (t½) values 

of lambda-cyhalothrin 2.68 and 3.45 in green pepper fruits and leaves, 

respectively.  

Data indicated that pepper fruits could be consumed safely after 

6 days of treatment with lambda-cyhalothrin. The pre harvest interval 

(PHI) value was reduced to two hours after spraying with washing the 

fruits with 1% sodium carbonate or frying the fruits in boiling oil when 

comparing with the maximum residue limit (MRL) (0.01 mg/kg). While 

pickling process was, however, don’t alter this value. Lambda –

cyhalothrin residues significantly decreased the levels of the all tested 

quality parameters (total soluble sugar, glucose, acidity, total soluble 

solids, ascorbic acid, β-carotene, and protein) in pepper fruits 

throughout the experiment with the exception that the dry matter. 

Lambda -cyhalothrin residues were significantly reduced the levels of 

N %, P %, K %, iron mg/kg, manganese mg/kg, calcium % and zinc %. 

Conclusively, results clearly revealed that the PHI value (6 days) 

was reduced to two hours after spraying with washing the fruits with 

1% sodium carbonate or frying the fruits. Lambda -cyhalothrin 

residues were significantly reduced the levels of some quality 

parameters and elements.   

Key words: lambda-cyhalothrin, sweet pepper, residues, quality 

parameters. 
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INTRODUCTION 

Sweet pepper (Capsicum annuum L) is a member of the solanaceous 

fruity vegetables group. It is one of the most important, popular and favorite 

vegetable crops cultivated in Egypt for local consumption and exportation, it 

is commonly called "filfil akhdar". El-Bassiony et al. (2010) 

  Among the insect pests that attack sweet pepper are cutworm (Agrotis 

spp), Egyptian cotton leave worm ( Spodoptera littoralis), false codling 

month (Cyptophlebia laucotreta). American bollworm (Helicoverpa 

armigera) Aphids (Aphis gossypii), whiteflies (Bemisia tabaci), mite 

(Polyphagtarsonemus latus) and moderately susceptible to rook- knot 

nematode (Meloidogyne spp.). Aphids and whiteflies are the major insect pest 

attacking peppers and other vegetable crops (Degri and Yoriyo, 2010). 

Plant protection products (more commonly known as pesticides) are 

widely used in agriculture to increase the yield, improve the quality, and 

extend the storage life of food crops (Fernndez-Alba and Garca-Reyes 2008). 

Pesticide residues in fruits and vegetables are a major concern to consumers 

due to their negative health effects. They have been found in both raw and 

processed fresh produce. However, food processing techniques have been 

found to significantly reduce the pesticide residues in fruits and vegetables in 

several studies (Chavarri et al., 2004; Dejonckheere et al., 1996; Elkins, 

1989; Krol et al., 2000; Schattenberg et al., 1996). 

Lambda -cyhalothrin, is a non-systemic insecticide. It acts on the 

nervous system of the insects, by disrupting the function of neurons by 

interaction with the sodium channel. Lambda -cyhalothrin was used 

to control of a wide spectrum of insect pests, e.g. aphids, colorado beetles, 

thrips, lepidopteran larvae, coleopteran larvae and adults, etc., in potatoes, 

vegetables, cotton, and other crops. (MacBean, 2012). 

The present investigation was conducted to: 

 Study the residues and dissipation of lambda-cyhalothrin in pepper plant 

(fruits and leaves).  

 Quantify the effect of some household processing (washing, pickling and 

frying) for removal the residues of lambda-cyhalothrin from treated fruits.  

 Effects of lambda-cyhalothrin on some chemical constituents and quality 

attributes on fruits. 
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MATERIALS AND METHODS 

 

I- Pesticide selected 

Lambda -cyhalothrin (Lamdathrin 5% E.C.), was acquired from Central 

Agricultural Pesticides Laboratory, Agricultural Research Center, Dokki – 

Giza, Egypt.  

2- Field Experiment and sampling 

The research was conducted at private field of pepper (Capsicum 

annuum L. ver baladey) located at Kafr Abo Agwa, Alqenaiat region, Sharkia 

Governorate, Egypt. A Field trail was conducted with three replicates, plot 

dimensions were 6×7 m
2
. At the fruiting time the plants were sprayed with 

lambda -cyhalothrin (Lamdathrin 5% E.C.) at 375 cm3/feddan (18.75 g a.i.) 

at 10 October, 2016 one time by knapsack-sprayer with one nozzle was used 

to deliver 200 liters water/ feddan. Rate of pesticide application was chosen 

on the basis of recommended rates on other related crops. Representative 

samples of pepper leaves and fruits were taken randomly from the 

experimental plots at 2 hr and after one day then each 3 days up to 15 days 

post-treatment to determine the residues of lambda -cyhalothrin.  

To study the effect of washing, pickling and frying for removal 

lambda -cyhalothrin residues from the treated fruits, the first sample (2 hours 

after spraying) was taken and divided into three parts, the first part was 

divided to 5 sub-samples and each of them was soaked in a jar filled with 

each of the following solutions tap water, and 1% solution of each soap, 

KMnO4, Na2CO3, and CH3COOH for 2 min then the washed samples were 

allowed to dry. The second part was pickling in water (1liter), salt (100g) and 

vinegar (100ml) for each kilogram (close carefully using glass jar) according 

to Ryad and Mahmoud (2016), then analyzed after one week and two weeks. 

The third part was frying in boiling oil then get filtered the excess oil to ready 

for analyzed. 

To estimate the effect of lambda -cyhalothrin residues on some quality 

parameters and some trace and nutrient elements,  the last three samples (9, 

12 and 15 days after application) were taken to determine some quality 

parameters included total soluble sugars, glucose, acidity, total soluble solid, 

ascorbic acid, β-carotene, protein and dry matter. Total soluble sugars and 

glucose were determined colorimetrically using the picric acid method as 

described by Dubois et al., (1956). β-carotene was determined by the method 

of Ben-Amotza and Avron (1983). Acidity, ascorbic acid, protein and dry 

matter were determined according to the methods of 
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Association of official Analytical Chemists (AOAC) (1984). Total soluble 

solid (T.S.S.) were estimated using a refractometer. The elements N, P, K, 

Fe, Mn, Ca and Zn were also determined, nitrogen, potassium and 

phosphorus were determined by the method of Evenhuis et al., (1980). 

Calcium, manganese, iron and zinc were determined by atomic adsorption 

spectroscopy (Jackson, 1967).  

3- Extraction, clean up and residue determination 

Hundred grams of fruits and 25 g of leaf samples were transferred into 

a stainless steel jar blender and homogenized with 150 ml of acetone for 3 

min. The macerate was filtered through a clean cotton pad into a graduated 

cylinder. A known volume (100 ml) of the extract was shaken successively 

with 100, 50 and 50 ml of methylene chloride in a separating funnel after 

adding 10 ml saturated sodium chloride solution. The combined methylene 

chloride phase was dried by filtration through a pad of cotton and anhydrous 

sodium sulfate then evaporated to dryness on a rotary evaporator at 40 °C 

(Bowman, 1980) The dry extract was then subjected to the clean up 

procedure suggested by Mills et al. (1972) using florisil chromatograph 

column [40 cm×18 mm (i.d.) glass column] filled with 10 g of activated 

florisil (60-100 mesh) and topped with 2 g anhydrous sodium sulfate and 

compacted thoroughly. The column was pre washed using 50 ml petroleum 

ether. The sample extract was dissolved in 10 ml of the same solvent and 

transferred to the column then eluted with 100 ml of the eluent (15% 

diethyl ether in petroleum ether ). The eluent was evaporated to dryness by a 

rotary evaporator at 40 °C and stored in the freezer until residue analysis. 

Residues of lambda -cyhalothrin were analyzed with high-performance liquid 

chromatography (HPLC) using a UV-detector set at the wavelength 266 nm. 

A reversed-phase VP-ODS C18 column (250 × 4.6 mm i.d., particle size 5 

mm) was used and the mobile phase was acetonitrile/water (80/20, v/v) at 

1.25 ml min
-1

. These conditions resulted in good separations and high 

sensitivity was obtained with retention time 6.9 min (Bissacot et al, 1997). 

 

4- Recovery assay 

To estimate the efficacy of the used extraction, clean-up and a final 

determination procedure, recovery assay was using untreated pepper fruits 

and leaves. Three samples from each fruit and leaves were spiked with 

known concentration (1 mg/kg) of the pure lambda -cyhalothrin standard 

solution. Extraction, clean-up as well as procedures of final determination 

were performed as described earlier. The obtained recovery percentages were 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis4vfH5JHRAhUsAsAKHfIoDwUQFggYMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPetroleum_ether&usg=AFQjCNGh4JAfpb0JU6cNmOh7NY7bR972Dw
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis4vfH5JHRAhUsAsAKHfIoDwUQFggYMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPetroleum_ether&usg=AFQjCNGh4JAfpb0JU6cNmOh7NY7bR972Dw
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis4vfH5JHRAhUsAsAKHfIoDwUQFggYMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPetroleum_ether&usg=AFQjCNGh4JAfpb0JU6cNmOh7NY7bR972Dw
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis4vfH5JHRAhUsAsAKHfIoDwUQFggYMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FPetroleum_ether&usg=AFQjCNGh4JAfpb0JU6cNmOh7NY7bR972Dw
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92.73% for leaves and 89.29% for fruits. The results were corrected 

according to the average of recovery.  

 

5- Kinetic study  

The rate of degradation and half-life period of lambda –cyhalothrin 

were calculated according to Gomaa and Belal (1975). The relationship 

between the logarithm of concentration of lambda –cyhalothrin residues and 

time intervals were potted.  

A straight line was fitted using excel trend line with intercept equal to 

logarithm of initial concentration and the slope of line was calculated. 

Accordingly, the rate of degradation (K) of lambda –cyhalothrin and the half-

life period (t½) of the insecticide in fruits and leaves were calculated as 

follows: rate of degradation K = 2.303 × slope, the half-life period can be 

obtained from the following equation: t½=0.693/K. Statistical significance of 

the data was determined by using the analysis of variance with L.S.D method 

at the probability of 0.05 (Steel and Torrie 1980).  

  

RESULTS AND DISCUSSION 

1- Residue of lambda –cyhalothrin on sweet pepper    

Residues and their dissipation of lambda –cyhalothrin in / on fruits and 

leaves of sweet pepper during a period of 15 days are shown in Table (1). 

Results revealed that the initial deposits of lambda –cyhalothrin on fruits and 

leaves of sweet pepper were 0.253 mg/kg and 1.896 mg/kg, respectively. A 

moderate degradation of the tested insecticide residues was noticed, one day 

after application with values of 26.87% and 21.67% dissipation, respectively. 

The time elapsed after application resulted in more degradation of residues. 

The initial deposits were gradually decreased during the experimental period 

to reach 0.005 mg/kg and 0.091 mg/kg after 15 days of spraying recorded 

98.02% and 95.20% reduction in fruits and leaves, respectively. It could be 

noticed that 0.080 mg/kg of lambda –cyhalothrin was detected on sweet 

pepper fruits 6 days after application. This indicated that only 6 days were 

long enough to reduce the residues below the maximum residue limits (0.1 

mg/kg) on pepper according to EU Pesticides database - European 

Commission. Therefore, sweet pepper fruits could be marketed with apparent 

safely for human consumption.  

Pyrethriods residues including lambda –cyhalothrin in / on vegetable 

fruits are reported in earlier studies. Dixit et al (2001) studied the residues of 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiBzsi6ydvQAhUqCMAKHabHAHYQFggYMAA&url=http%3A%2F%2Fec.europa.eu%2Ffood%2Fplant%2Fpesticides%2Feu-pesticides-database%2F&usg=AFQjCNF9i-lvDTUgnfLGsj-5j79whmF_8A&bvm=bv.139782543,d.bGs
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiBzsi6ydvQAhUqCMAKHabHAHYQFggYMAA&url=http%3A%2F%2Fec.europa.eu%2Ffood%2Fplant%2Fpesticides%2Feu-pesticides-database%2F&usg=AFQjCNF9i-lvDTUgnfLGsj-5j79whmF_8A&bvm=bv.139782543,d.bGs
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lambda –cyhalothrin (35 g a.i. /ha) on brinjal fruits, and they found that 

residues were below detectable limit after 7 days and the t½ value was 1.45 to 

2.54 days. Mathirajan et al, (2002) reported that the residues of lambda –

cyhalothrin persisted in tomato fruits up to 5 days at 7.5 g a.i. and 7 days at 

15 and 30 g a.i. /ha. Sharma et al (2002) studied residues of lambda – 

cyhalothrin on cauliflower and  reported  that  initial  residues (0.81 to 1.59  

Table 1: Residues of lambda - cyhalothrin detected in pepper fruits and 

leaves at different intervals. 

Days after  

treatment 

Fruits Leaves 

Residues 

(mg/kg) 

Loss 

% 

Residues 

(mg/kg) 

Loss 

% 

2 hrs 0.253 ــــ 1.896 ــــ 

1d 0.185 26.87 1.485 21.67 

3d 0.149 41.10 1.218 35.75 

6d 0.08 68.37 0.84 55.69 

9d 0.029 88.53 0.35 81.54 

12d 0.013 94.86 0.185 90.24 

15d 0.005 98.02 0.091 95.20 

K 0.257936 0.200361 

t½ 2.68 days 3.45 days 

Liner equation y = -0.112x - 0.540 y = -0.087x + 0.323 

K = Degradation rate,    t½= Half – life  

 

mg/kg) dissipated quickly to reach below detectable limits within 10 to 15 

day with half-life of 2.2 to 2.4 days. Jayakrishnan et al (2005) found that 

initial deposits on tomato fruits after spraying of lambda –cyhalothrin with 

two doses 15 and 30 g a.i. /ha were 0.526 mg/kg and 0.950 mg/kg, these 

amounts were dissipated during 5 days to reach 0.148 mg/kg and 0.0324 

mg/kg, respectively. Shweta et al (2010) found that in brinjal fruits the initial 

cypermethrin deposits of 1.57 on first day declined to 0.956 and 0.750 mg/kg 

in 2 and 3 days showing 39.1 and 52.22% dissipation. Also, the similar trend 

in the decline of initial deposits of synthetic pyrethriods on brinjal and 

tomatoes has been reported (Gill et al, 2001). Elbashir et al (2013) reported 

that in tomato fruits the residue values detected on first day with 

concentrations of 27.355, 3.047 and 1.103 mg/kg for fenpropathin, λ-

cyhalothrin and deltamethrin, respectively. As the time elapsed after 

spraying, these amounts continuously decreased to reach 0.708 mg/kg, 0.004 

mg/kg and undetectable amounts after 30 days of spraying, respectively. The 
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pesticides reached level lower than MRL after 27, 18 and 3 days for 

fenpropathin, λ-cyhalothrin and deltamethrin, respectively. Lofty et al (2013) 

found that λ-cyhalothrin initial deposits in zucchini (0.14 mg/kg) faster 

degradation to reach 0.005 mg/kg after 8 days of spraying at the rate of 20 ml 

/100 L water from the formulation lambda super fog 5% E.C. The same 

author reported that the half-life time and the pre harvest interval were 4 days 

and 5 days, respectively. Romeh and hendawi (2014) found that the half-life 

value of fenpropathin in squash fruits was 1.78 days. Fenpropathin levels in 

squash fruits below MRL (1.0 mg/kg) were detected 3 days after application 

and no residues were detected on the 10
th
 day. Kadam et al (2015) recorded 

that the initial deposits of λ-cyhalothrin in whole fruits of pomegranate were 

0.120 mg/kg and 0.170 mg/kg after spraying with 12.5 and 25 g a.i. /ha, 

respectively. These amounts were decreased to reach 0.018 mg/kg and 0.032 

mg/kg after 7 days, respectively.   

 

2- Effect of different household processing on the removal of lambda –

cyhalothrin residues from treated sweet pepper.     

Lambda –cyhalothrin residues and removal percentages as affected 

with different washing solutions and processing treatments on sweet pepper 

fruits are shown in Table 2. Results revealed that the residue of lambda –

cyhalothrin on raw unwashed sweet pepper fruits two hours after application 

was 0.253 mg/kg. The washing of treated fruits with tap water reduced this 

amount to 0.199 mg/kg (21.14% removal).  

The other washing solutions could be arranged in descending order 

according to their reduction percentages on the residues of lambda –

cyhalothrin from treated sweet pepper fruits as follow: sodium carbonate 

solution (63.63%), potassium permanganate (47.82%), soap solution 

(41.50%) and acetic acid (36.36%). Frying in boiling oil reduced lambda –

cyhalothrin residues to 0.049 mg/kg (80.63% removal). Pickling the pepper 

fruits reduced its residues and the reduction was more pronounced after two 

weeks with the level undetectable amounts (100% removal) than after one 

week with the level of 0.030 mg/kg (88.14% removal). These results 

indicated that the most efficient removal from the treated sweet pepper fruits 

with lambda –cyhalothrin was observed using 1% sodium carbonate solution, 

while the lowest one was the tap water. It is obvious as could be noticed in 

Table (1 and 2) that, the PHI value was reduced to two hours after spraying 

the sweet pepper with lambda –cyhalothrin after washing the fruits with 1% 

sodium carbonate or frying the fruits in boiling oil when comparing with the 



 

 

 

72                                                  SHALABY 

MRL (0.01 mg/kg) according of EU Pesticides database - European 

Commission. While the pickling process was, however, don’t alter this value. 

 

 

 

Table 2: Effect of different washing solutions on lambda -cyhalothrin 

residues contaminated pepper fruits. 

Treatments  Residues 

(mg/kg) 

% Loss 

(removal) 

Amount lost 

(mg/kg) 

Unwashed fruits 0.253 0.00 0.00 

Washing solutions 

Water  0.199 21.14 0.054 

Potassium permanganate 1,% 0.132 47.82 0.121 

 acetic acid 1% 0.161 36.36 0.092 

Soap 1% 0.148 41.50 0.105 

Sodium bicarbonate 1,% 0.092 63.63 0.161 

Frying in oil 0.049 80.63 0.204 

Pickling 

1 weeks 0.030 88.14 0.223 

2 weeks UND 100 0.253 
UND = Undetectable amounts. 

 

Removal studies are reported in the literature by several investigators 

working on the residues of several insecticides including the pyrethroids 

group on / in some vegetable fruits. Zohair (2001) studied the efficiencies of 

acidic solutions (citric acid, ascorbic acid, acetric acid and hydrogen 

peroxide) neutral solution (sodium chloride) and alkaline solution sodium 

carbonate in the elimination of some organophosphorus insecticides. 

The percentages of removal ranged from 98.5 to 100% for pirimiphos-

methyl, 87.9 to 100% for malathion and 100% for profenofos. Jayakrishnan 

et al (2005) reported that residues of lambda –cyhalothrin in tomato fruits 

reduced by washing with water, citrus solution, saline solution and washing + 

steaming with reduction percentages of 39%, 41%, 44% and 60%, 

respectively at zero time after application tomato at dose of 5 g a.i./ha. zhang 

et al (2007) found that washing cabbage with 10% acetic acid for 20 min. 

NaCl 10% (20 min.), tap water (20 min.) and stir-frying (5 min.) reduced the 

residues of chlorpyrofos and cypermethrin by 79.8, 74.0; 67.2, 73.3; 17.6, 

19.1 and 86.6 and 84.7% reduction. Walia et al, (2010) reported that the 

concentration of λ-cyhalothrin declined with washing and reached non-

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiBzsi6ydvQAhUqCMAKHabHAHYQFggYMAA&url=http%3A%2F%2Fec.europa.eu%2Ffood%2Fplant%2Fpesticides%2Feu-pesticides-database%2F&usg=AFQjCNF9i-lvDTUgnfLGsj-5j79whmF_8A&bvm=bv.139782543,d.bGs
https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiBzsi6ydvQAhUqCMAKHabHAHYQFggYMAA&url=http%3A%2F%2Fec.europa.eu%2Ffood%2Fplant%2Fpesticides%2Feu-pesticides-database%2F&usg=AFQjCNF9i-lvDTUgnfLGsj-5j79whmF_8A&bvm=bv.139782543,d.bGs
https://en.wikipedia.org/wiki/Sodium_bicarbonate
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detecteable on day 24 from application. Cypermethrin residues in bringal 

fruits reduced by 40.89, 41.40, 45.22, 50.12 and 25.47% reduction using the 

following processes: microwave cooking, cooking in water (boiling), cooking 

in oil (frying), grilling and washing with tap water, respectively after one day 

of spraying. Amvrazi (2011) reported that washing of Raw Agricultural 

Crops (RAC) is the preliminary step in both household and commercial food 

preparation and the rins ability of a pesticide is not always correlated with its 

water solubility and that different pesticides may be rinsed from processed 

units of RAC by different washing procedures.  

The removal of pesticides with the washing of RAC may be performed 

not only through the dissolution of pesticide residues in the washing water or 

the rinsing with chemical baths (detergents, alkaline, acid, hypochlorite, 

metabisulfite salt, ozonated water etc). Penetration is the most dynamic 

process that may control the fate of a pesticide residue on RAC during 

washing. The use of an appropriate detergent that has the ability to solubilise 

waxes may dissipate the residue present in the fruits epicuticular wax layer. 

The same author reported that pesticide residues might be vaporized, 

hydrolyzed and / or thermal degraded during cooking. However, the 

processes and conditions used in food cooking are highly varied. The details 

of time, temperature, degree of moisture loss, whether the system is open or 

closed and whether water is added or not in the process are important for the 

estimation of the fate of a residue level. In general, rates of degradation and 

volatilization of residues are increased by the heat involved in cooking or 

pasteurization and rates of hydrolysis may also be increased by the water 

addition and the increase of temperature. Elbashir et al, (2013) found that 

washed tomato fruits with tap water three times more effective compared to 

single wash. Shiboob et al (2014) found that pickling of cucumber removed 

97.5 and 98.69% of dimethoate and profenofos after one week, respectively, 

and complete removing of both insecticides by cucumber pickling was 

achieved after two weeks. Vemuri et al, (2014) found that running tap water 

washing, direct cooking, 2% salt water washing and 2% salt water washing 

plus cooking reduced the residues of dimethoate, methyl parathion, 

quinophos, endosulfan and profenofos on tomato fruits with reduction 

percentages ranged from 44.07 – 53.00 %; 53.41 – 61.00%; 78.00 – 91.30% 

and 99.0 – 100%, respectively. Sheikh et al (2015) found that washed onion 

with water, detergent, 5% NaCl and 10% NaCl and blanching process 

reduced the residues of bifenthrin by 34.65%, 40.59%, 45.54 and 56.43% 

reduction, respectively. Ryad and Mahmoud (2016) noticed that residues of 
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lambda –cyhalothrin in black olive reduced with washing by 26.32% and 

pickling by 84.21%, while in green olive washing and pickling process 

reduced the residues of lambda –cyhalothrin by 39.13% and 84.78%, 

respectively.  Shalaby (2016) found that the washing of the treated tomato 

fruits (2 hours after spraying with profenofos) with tap water or 1% of soap, 

1% sodium chloride, 1% acetic acid and 1% potassium permanganate 

reduced the initial deposits (20.53 mg/kg) to 6.11, 9.03, 7.69, 9.87 and 5.06 

mg/kg indicating 70.24, 56.02, 62.54, 51.92 and 75.35% dislodge, 

respectively. 

Finely, it could be concluded that washing with water and /or other 

washing solutions as well as the cooking and pickling processes resulted in a 

great reduction of pesticide residues from treated vegetable fruits and in some 

case lead to the residue level lower than the Maximum residue limits (MRL).  

 

3- Effect of lambda –cyhalothrin residues on internal quality parameters 

of sweet pepper fruits. 

Residues of pesticides may interfere with biochemical and 

physiological processes in plants retarding the growth of the plant and yield. 

Also, they may reduce its food quality and may even prevent its use as food 

by affecting its quality parameters (Bartholomew et al, 1951). Therefore, the 

possible effects of lambda –cyhalothrin residues on chemical components of 

green sweet pepper were estimated.  

The results in Table (3) showed that lambda –cyhalothrin residues 

significantly decreased the levels of the all tested quality parameters (total 

soluble sugar, glucose, acidity, total soluble solids, ascorbic acid, β-carotene, 

and protein) in pepper fruits throughout the experiment with the exception 

that the dry matter. The reduction percentages of the above mentioned 

parameters resulted the treated of pepper fruits with lambda –cyhalothrin 

were 10.78, 3.92, 10.27, 2.79, 11.55, 28.29, 13.98 and 18.99%, respectively. 

The mean level of dry matter was increased by 13.98%.  

It is well established that certain pesticides influence the chemical 

composition of the plants after they are applied. Profenofos residues 

increased protein and ascorbic acid content in potatoes (Habiba et al, 1992). 

Also, this insecticides increased T.S.S and acidity, but decreased the glucose, 

protein and ascorbic acid content of tomatoes (Ismail et al, 1993). Radwan et 

al (1995) reported that pirimphos-methyl residues appeared to have 

significant adverse effects on the total soluble sugars and ascorbic acid 

content of tomato fruit and broad bean seeds. Pirimphos-methyl exhibited a 
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significant increase on total soluble sugars and acidity percentage of grape 

berries, whereas there was no effect on T.S.S (Radwan et al, 2001). Radwan 

et al (2004) found that as for the internal quality parameters of green pepper, 

pirimphos-methyl treated fruit exhibited a significant increase in the total 

soluble sugars, dry matter percentage, total protein and β-carotene content. 

Profenofos treatment significantly decreased the total soluble sugars, dry  

Table 3: Effect of lambda -cyhalothrin residues on some quality attributes of 

pepper fruits. 

Mean redaction 

% 

Treated fruits  Untreated 

fruits 

Days after 

spraying 

Quality 

parameters 
 7.43 b 8.29 a 6 Total soluble 

sugar,% 7.693 b 8.66 a 15 

10.78 7.561 b 8.475 a Means 

 16.16 b 17.113 a 6 Glucose  

mg/100g 16.836 b 17.23 a 15 

3.92 16.498 b 17.171 a Means 

 4.653 b 4.093 a 6 Acidity,% 
4.303 b 3.943 a 15 

10.27 4.478 b 4.018 a Means 

 5.713 b 5.493 a 6 Total soluble 

solid T.S.S.,% 5.19 b 5.723 a 15 

2.79 5.451 b 5.608 a Means 

 72.173 b 81.34 a 6 Ascorbic acid 

mg/100g 74.26 b 84.213 a 15 

11.55 73.216 b 82.776 a Means 

 11.78 b 16.323 a 6 β-carotene,% 
13.253 b 18.59 a 15 

28.29 12.516 b 17.456 a Means 

 20.19 b 17.23 a 6 Dry 

matter,% 20.26 b 18.72 a 15 

+13.98 20.225 a 17.975 b Means 

 9.187 b 11.562 a 6 Protein,% 
10 b 12.125 a 15 

18.99 9.593 b 11.843 a Means 

In each raw values followed by the same letter are not significantly different at P ≤ 0.05 

matter and total protein percentages. Shalaby (2016 a) reveled that  

residues of thiamethoxam and chlorpyrifos significantly decreased total 

soluble sugar%, glucose mg/100g, acidity %, total soluble solids %, ascorbic 

acid mg/100g, protein content%, β-carotene%, protein% and dry matter % of 

fresh treated okra fruits, and Shalaby (2016 b) found that the mean levels of 

total soluble solid, ascorbic acid, β-carotene, and acidity reduced after 6, 9 

and 15 days of profenofos spraying tomato. 
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It is obvious to note that these biochemical changes in lambda –

cyhalothrin treated pepper fruits could be due to the ability of this insecticide 

to have local systemic effect (penetrative insecticide). Although lambda –

cyhalothrin is well documented as nonsystemic insecticide, such local 

systemic effect may result from the penetration of lambda –cyhalothrin 

through lenticels on the surface of pepper fruits where it acts on certain 

biochemical systems. Alternatively, lambda –cyhalothrin being a lipophillic 

compound could dissolve in cell membrane. 
 

4- Effect of lambda –cyhalothrin residues on some trace and nutrient 

elements in sweet pepper fruits 

Results of the determination of some trace and nutrient elements 

lambda -cyhalothrin treated pepper fruits are shown in Table 4.  

Table 4: Effect of lambda -cyhalothrin residues on some trace and nutrient 

elements of pepper fruits. 
Mean redaction % Treated fruits  Untreated fruits Days after 

spraying 

Elements 

 1.47 b 1.85 a 6 N, % 

1.6 b 1.94 a 15 

18.99 1.535 b 1.895 a Means 

 0.52 b 0.58 a 6  

P, % 

 
0.561 b 0.605 a 15 

8.78 0.54 b 0.592 a Means 

 2.56 b 2.81 a 6  

K, % 2.67 b 2.803 a 15 

6.81 2.615 b 2.806 a Means 

 45.04 b 53.24 a 6 Fe mg/kg 

49.65 b 56.09 a 15 

13.39 47.345 b 54.665 a Means 

 14.6 b 18.73 a 6 Mn mg/kg 

15.29 b 20 a 15 

22.82 14.945 b 19.365 a Means 

 0.98 b 1.242 a 6  

Ca % 1.088 b 1.425 a 15 

22.43 1.034 b 1.333 a Means 

 31.493 b 37.193 a 6 Zn mg/kg 

33.86 b 38.993 a 15 

14.22 32.676 b 38.093 a Means 

In each raw values followed by the same letter are not significantly different at P ≤ 0.05 
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Results clearly revealed that lambda -cyhalothrin residues were 

significantly reduced the levels of all elements under study in treated pepper 

fruits comparing with untreated ones. The mean values of the reduction 

percentages were 18.99, 8.78, 6.81, 13.39, 22.82, 22.43 and 14.22 for N %, P 

%, K %, iron mg/kg, manganese mg/kg, calcium % and zinc %, respectively. 

These results are in harmony with these obtained by Shalabey et al (1991), 

Shalaby and Eisa (1992), Salem (2011) and Shalaby (2016 a & b) working 

with different insecticides in same vegetables and field crops.   
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 وتأثيراته البيىكيميائية علً سيهالىثرين -لمبادامتبقيات المبيد الحشري 

ثمار الفلفل الحلى 

 
 علً عطا علً شلبً

. ِصش – جاِعح اٌضلاصٌك – وٍٍح اٌضساعح – لسُ ٚلاٌح إٌثاخ 

 

 ِٚعذي سٍٙاٌٛثشٌٓ -ٌذساسح ِرثمٍاخ ِثٍذ ٌّثادا 2016خلاي عاَ  حمٍٍح جذجشب أجشٌد

 ٚ 12 ، 9 ، 6 ، 3ذُ ذمذٌش ِرثمى اٌّثٍذ عٍى فرشاخ ِخرٍفح تعذ ساعرٍٓ ، ٌَٛ ، . اخرفاءٖ

ذُ حساب ِعذلاخ اٌثثاخ ٚالاخرفاء ٚلٍّح ٔصف اٌعّش .  ٌَٛ ِٓ اٌّعاٍِح تاٌّثٍذ15

. ٚفرشج اٌحصاد إَِح ٌٍّثٍذ اٌحششي عٍى ٔثاذاخ اٌفٍفً الأخضش

.  أْ ٔسة اٌفمذ ٌٍّرثمى الأًٌٚ وأد أعٍى فً ثّاس اٌفٍفً عٓ الأٚساق وأظهرت النتائج

 فً ثّاس اٌفٍفً الأخضش ٚالأٚساق، 3.45 ٚ 2.68ٌٍّثٍذ  (½t)ٚوأد لٍّح ٔصف اٌعّش 

 أٌاَ ِٓ 6ٚأشاسخ إٌرائج أْ ثّاس اٌفٍفً ٌّىٓ اسرٙلاوٙا أدٍِا تآِاْ تعذ . عٍى اٌرٛاًٌ

ٚأٔخفضد ٘زٖ اٌفرشج اٌى ساعرٍٓ تعذ غسًٍ ثّاس . سٍٙاٌٛثشٌٓ -ٌّثادااٌّعاٍِح تّثٍذ 

أٚ اٌمٍى فى اٌضٌد ٚرٌه تّماسٔرٙا تاٌحذٚد % 1اٌفٍفً تّحٍٛي وشتٛٔاخ اٌصٛدٌَٛ 

.  (وجُ/  ٍِجُ 0.01)اٌّسّٛح تٙا 

ٚأحذثد ِرثمٍاخ اٌّثٍذ أخفاضاً . تٍّٕا فى حاٌح اٌرخًٍٍ ٌُ ٌىٓ ٌٗ دٚس فى ذمًٍٍ ٘زٖ اٌّذج

اٌسىشٌاخ اٌىٍٍح ، اٌجٍٛوٛص ، اٌحّٛضح ، اٌّٛاد اٌصٍثح ِعٌٕٛاً ٌصفاخ اٌجٛدج ِثً 

. ، اٌثشٚذٍٓ ٚصٌادج فى اٌٛصْ اٌجافسٚذٍٓ اٚاٌثٍرا ناٌزائثح ، حّض الأسىٛستٍه ، 

 ،  إٌّجٍٕض اٌحذٌذ ،إٌٍرشٚجٍٓ ، اٌفٛسفٛس ، اٌثٛذاسٍَٛ ،ٚأخفاضاً ِعٕٛىاً فى وً ِٓ 

 . ٚ اٌضٔهاٌىاٌسٍَٛ

أخرصشخ إٌى ساعرٍٓ  ( اٌا6َ)أٚضحد إٌرائج أْ لٍّح فرشج ِا لثً اٌحصاد : اٌرٛصٍح

وشتٛٔاخ صٛدٌَٛ أٚ اٌمٍى فى اٌضٌد ٚأْ % 1تعذ اٌشش تغسًٍ اٌثّاس تّحٍٛي 

 . سثثد خفضا ِعٌٕٛا فى تعض صفاخ اٌجٛدج ٚاٌعٕاصشسٍٙاٌٛثشٌِٓرثمٍاخ ِثٍذ ٌّثادا 
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