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Dissipation of imidacloprid on sweet orange fruits 

 
Naveen Singh, Sushma Bisht, Sushil, GS Yadav and Beena Kamari 

 
Abstract 

Dissipation pattern of imidacloprid residues in fruits of sweet orange and elimination of its residue 

through washing were studied at North region, Hisar, Haryana, India during Kharif season year 2014-15. 

Residues were determined by highperformance liquid chromatography (HPLC). The average initial 

deposits of imidacloprid on the sweet orange rind was found to be 1.12 and 2.33 mg kg-1and in thecase of 

pulp it was 0.13 and 0.32mg kg-1from treatment at the recommended and double the recommended dose, 

respectively. The residues dissipated with time regularly in both the cases showing 70% dissipation in 

case of rind and showing 97% dissipation in case of pulp. The residues show 79.53 % reduction on 0 (2h 

after spray) day due to washing in single dose and 84.62% in case of double dose. 
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Introduction 

Sweet orange is infested by several kinds of pests, but only a few of them have been identified 

as apest of regular occurrence and causing serious damage. citrus psylla, Diaphorina citri 

Kuwayama considered as a destructive group of insect that causes enormous economic losses 

in awide variety of citrus crops, Imidacloprid or 1-(6-chloro-3-pyridylmethyl) - N-

nitroimidazolidin-2-ylideneamine, is a systemicchloronicotinyl insecticide in soil, seed and 

foliaruse for control of sucking pests. It is quite effective for control of citrus psylla 

(Anonymous, 2005) [1] however, considerable concern is being expressedby various agencies 

over the magnitude of pestcontrol chemicals left in foodstuffs following their usewhile raising 

the crops. According to the World Health Organization (WHO, 2003) [16], food consumption 

consists 30% (based on mass) of fruit and vegetables and hence are considered as the most 

frequently consumed food group. Furthermore, because fruits and vegetables are mainly 

consumed raw or semi-processed, it is expected that they contain higher pesticide residues as 

compared to other food groups of plant origin, such as bread and other foodstuffs based on 

cereal processing (Claeys et al. 2011) [5]. Given the potential risk of pesticides for public 

health, the use of pesticides in fruits and vegetable production required constant monitoring 

because the leftover residues make food commodities hazardous for consumption as well as 

pollute the environment (FAO/ WHO, 2012) [8]. In addition, pesticide residues in exportable 

fruits and vegetables are not acceptable in the international market due to restrictions imposed 

by World Trade Organization (WTO, 2007) [17]. In this study was undertaken to determine the 

dissipation behaviour, half-life value and reduction in residues of imidacloprid due to washing. 

Imidacloprid which is most commonly used to control the attack of citrus psylla on sweet 

orange grown under agro-climatic conditions of Hisar. 

 

Materials and Methods 

Field experiment was conducted in an orchard of Department of Horticulture, CCS Haryana 

Agricultural University, Hisar (India) during Kharif season year 2014-15. The insecticide 

imidacloprid was sprayed at fruit maturing stage at recommended (20 g a.i ha-1) and doubles 

the recommended (40 g a.i ha-1) dose along with control tree which was treated with water 

only by using knapsack nozzle sprayer. The samples in triplicate were collected randomly at 0 

(2 h), 3, 7 and 10 days after application and brought to the laboratory in polythene bags and 

processed immediately for residue analysis. 

Sweet orange samples (about 10-12 marketable size fruits) collected from the tree and brought 

to laboratory for residue analysis in rind and pulp. The fruits were peeled and separated into 

the pulp and rind. All the pulp units were pooled together, mixed thoroughly and quarterised 

and subsample of about 300 g was drawn, out of which a representative 
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50 g was processed immediately and the rest was stored in a 

deep freezer at -20°C.A similar treatment was given to the 

rind units for each sample. A representative 50 g pulp of fruit 

was blended using about 100 ml acetonitrile. The extract was 

filtered through a filtering funnel, plugged with cotton wool, 

into 1 liter separatory funnel. The residual material was again 

rinsed with acetonitrile. The contents of separatory funnel was 

diluted with 600 ml brine solution and partitioned twice (50, 

50 ml) with hexane and the organic layer was discarded. The 

aqueous layer was again partitioned thrice (100, 50 and 50 

ml) using dichloromethane and was dried over anhydrous 

sodium sulphate. The dried dichloromethane extract was 

treated with 500 mg activated charcoal for about 2 hours to 

remove colored pigments and filtered through Whatmans 

filter paper No.1 along with rinsing of dichloromethane. A 

clear colorless extract thus obtained was concentrated to near 

dryness at < 30 °C using rotary vacuum evaporator. The 

residues of imidacloprid were reconstituted into HPLC grade 

acetonitrile for estimation on Agilent -HPLC, the wavelength 

of UV spectrometer was kept at 250 nm and the mobile phase 

was acetonitrile only @ 0.5ml/minute flow rate. Under these 

operating conditions the retention time (Rt) was observed to 

be 3.34 minutes. The control samples of fruits were fortified 

at two levels and processed by the methodology as described 

above. The results revealed that the percent recoveries of 

imidacloprid in sweet orange were 85.23and 82.10 at 0.05 and 

0.10mg kg-1levels, respectively. 

 

Results and Discussion 

The average initial deposits of imidacloprid in case rind at 

single and double dose were pragmatic to be 1.12 and 2.33 

mg kg- 1, respectively as shown in Table 1. The data show that 

the residues dissipated with time and reached below 

detectable level (BDL) of 0.05 mg kg-1 after 7th day in single 

dose and 0.06 mg kg-1 within 10 days in double dose after 

application showing percent dissipation of 65 and 88.24 at 

single and double dose, respectively. The half-life period was 

found to be 3.87 and 3.85days at single and double dose, 

respectively, following first order kinetics. The maximum 

residue limit (MRL) 1.0 mgkg-1 in case of citrus fruits. 

The average initial deposits of imidacloprid in case pulp at 

single and double dose were detected to be 0.13 and 0.32 mg 

kg- 1, respectively as shown in Table 2. On 3rd day after 

application the residues dissipated 0.11 and 0.28 mg kg- 

1showing percent dissipation of 17.96 and 11.95 at single and 

double dose, respectively. On 7th day the residues dissipated 

0.02 and 0.04 mg kg- 1 showing percent dissipation of 85.15 

and 87.74 at single and double dose respectively. On 10th day 

the residues reached below detectable level in single dose 

while residues dissipated 0.01mg kg- 1 showing dissipation 

percent of 96.85 indouble dose. An experimental data (Table 

3) indications that washing was found to be more effective in 

reducing the residues. The residues were reduced 79.53 % in 

single dose and 84.62 % in double dose on 0 day by washing 

alone. 

During present investigation it was observedthat the residue 

level of imidacloprid in rind was Maximum Residue Level 

(MRL) declaredby WHO/FAO of 0.1 mg/kg up to 3-7 days 

ofspraying. It was observed that residue levelwas declined in 

rind. Thereafter, the concentrationof Imidacloprid decreased 

steadily. It has beenstudied by Ram and Godara (2005) [13] 

that the activityof hydrolytic enzymes like peroxidase and 

amylase increased in peel and juice tissueson tree, while 

polyphenol activity increased onlyin peel tissues and 

decreased in juice tissuesduring fruit maturation on tree. 

These enzymaticchanges and activities might be responsible 

forthe penetration of imidacloprid into the pulp andtheir 

subsequent degradations with lapse of time. 

Phartiyal and Srivastava (2014) [12] estimated the Following 

application of imidacloprid at the rate of 0.008 per cent a.i. on 

lemon plants the average initial deposition on rind of lemon 

were found to be 1.82 mg/kg after three days of spraying. A 

sudden decline in the residue levels in the rind was observed 

on 7th day, thereafter residue levels steadily decreased. 

Residues of imidacloprid were below its maximum residue 

limit (MRL) of 1.0 mg/kg in rind after 7 days of spraying.  

Arora et al. (2008) [2] estimated the residue of imidacloprid in 

the pulp and rind of Kinnow mandarin fruits separately on 

high performance liquid chromatography (HPLC). The rate of 

application of was 0.008 and 0.016% a.i. on kinnow mandarin 

plants. The average initial deposits at both these dosages on 

the rind of Kinnow mandarin fruits were found to be 2.40 and 

3.90 mg/kg, respectively. The corresponding values inthe pulp 

were observed to be 0.03 and 0.04 mg/ kg, respectively. A 

sudden decline in the residue levels in the rind and a 

corresponding increase in the pulp was observed on 5th day 

thereafter, the residue levels steadily decreased both in the 

rind and pulp. Residues of imidacloprid were below its 

maximum residue limit (MRL) of 1.0 mg/kg in whole citrus 

fruits at zero day sampling. 

Pesticide residues decline studies wereconducted in 

horticultural export crops in Chileinvolving spinosad, 

imidacloprid, thiacloprid, lambdacyhalothrin, chlorpyriphos, 

dimethoate and methamidophos and it was observed that no 

detectionlevel of these pesticides reached within30 days after 

the spray (Gonzalez, 2004) [9]. Following application of 

imidacloprid @ 20, 40 and 80 g/ha on tomato, imidacloprid 

residues decreased with time in all the treatments and their 

dissipation rate followed first order rate kinetics and the 

residues reduced below its MRL of 0.5 mg/ kg in three days 

(Dikshit et al., 2003) [7]. Imidacloprid when applied 0.01 and 

0.025% a.i. on acid lime at fruit setting stage, initial 

concentrations of imidacloprid at both these dosages were 

found to be in the range of 2.40 to 2.68 and 3.10 to 3.60 

mg/kg, respectively. These residue concentrations declined to 

below detectable level in 35 days (Dikshit and Lal, 2002) [6]. 

Although water solubility of pesticide is an important factor 

during washing operation, yet it has been reported by various 

researchers (Cabras et al., 1998 and Walter et al., 2000) [3, 15] 

and they conclude that water solubility of pesticide is not an 

important constraint in removal of pesticide residues from 

food crops. 

Chauhan et al. (2013) [4] reported that washing potatoes with 

tap water and boiling for 20min. decreased residue of 

imidacloprid up to 33% and 80% respectively. Hendawi et al. 

(2013) [10] evaluate the effects of some technological 

processes on the residual levels of imidacloprid in strawberry 

fruits and products. The removal ratio of imidacloprid residue 

in strawberries was in the range of 9.9–30.55% by washing 

with tap water. The average amount of imidacloprid residue in 

strawberry fruits, juice, and syrup under cold and hot break 

greatly decreased compared with those in unwashed 

strawberry fruits. Sheikh et al. (2015) [14] determine the 

pesticide residues from bitter gourd peel and effects of 

processing methods on dislodged the residues. The washing 

step allowed decreasing the concentration of residues for 

endosulfan (54.24%), imidacloprid (59.42%), diafenthiuron 

(20.96%) and emamectin benzoate (9.09%) in the peel. 
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Table 1: Residues of imidacloprid in rind of sweet orange(mg kg-1) 
 

Days after treatment 
Single dose (20 g a.i./ha) Double dose (40 g a.i./ha) 

Mean 
Average residues % Dissipation Average residues % Dissipation 

0 1.12 - 2.33 - 1.762 

3 1.00 10.63 2.10 9.75 1.565 

7 0.34 70.00 0.66 71.73 0.5 

10 0.15 86.59 0.26 88.83 0.205 

Mean 0.678 1.338  

 t1/2= 3.87 days t1/2= 3.85 days  

 

 
 

Fig 1: Semi logarithm graph showing dissipation kinetics of imidacloprid at two doses in rind 

 
Table 2: Residues of imidacloprid in pulp of sweet orange (mg kg-1) 

 

Days after treatment 
Single dose (20 g a.i./ha) Double dose (40 g a.i./ha) 

Mean 
Average residues % Dissipation Average residues % Dissipation 

0 0.13 - 0.32 - 0.223 

3 0.11 17.96 0.28 11.95 0.193 

7 0.02 85.15 0.04 87.74 0.03 

10 BDL - 0.01 96.85 0.005 

Mean 0.063 0.612  

BDL = Below determination limit of 0.01mg kg-1 

 

Table 3: Effect of washing on the reduction of imidacloprid residues in sweet orange at single and double dose 
 

Days after treatment 

Single Dose (20g a.i ha-1) Double Dose ( 40g a.i ha-1) 

Residues (mg kg-1) 

Before Washing After Washing Reduction (%) Before Washing After Washing Reduction (%) 

0 (2 h) 1.12 0.229 79.53 2.33 0.358 84.62 

3 1.00 BDL - 2.10 0.630 70.00 

7 0.34 - - 0.66 BDL - 

10 0.15 - - 0.27 - - 
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