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AbstractAbstractAbstractAbstract    
    
Brinjal (Solanum melongena) is a versatile crop infected by several insects and pests. For the control of 

these pests, spiromesifen insecticide has been in use to reduce the damage and increase crop production 
worldwide. Therefore, a field trial was conducted to study dissipation and persistence behavior of spiromesifen 
22.9% w/w SC in/on brinjal at the recommended dose (RD) 96 g a.i./ha and double to recommended dose 
192 g a.i./ha (2RD). The quantitative analysis of spiromesifen was performed using ultra-high performance 
liquid chromatography- tandem mass spectrometry (UHPLC-MS/MS). Samples were processed by the Quick, 
Easy, Cheap, Effective, Rugged and Safe (QuEChERS) method. The analytical method was validated using 
various parameters viz., linearity (R2≥0.99), sensitivity (LOD and LOQ), accuracy (recovery=70-120%) and 
precision (RSD≤20%). The spiroemsifen persisted up to 3 days at RD and 5 days at 2RD. The dissipation half-
life (DT50) of spriromesifen was 3.64 and 4.10 days at RD and 2RD in brinjal, respectively. However, residues 
of spiromesifen measured from soil at 0th (2 hr) day and 10th day were below the limit of quantification (BQL). 
The waiting period deciphered for spiromesifen applied in brinjal was 1 day at the recommended dose. Further, 
health risk assessment (health risk index<1 and percent health index<100) was performed on the basis of field 
trial which suggested that the application of spiromesifen in brinjal crop at recommended dose is safe for the 
end-users. 

    
Keywords:Keywords:Keywords:Keywords: brinjal; dissipation; health risk assessment; liquid chromatography; mass spectrometry; 

persistence; spiromesifen 
 
 
IntroductionIntroductionIntroductionIntroduction    
 
Brinjal (Solanum melongena) is a versatile crop adapted to various agro-climatic regions which can be 

grown throughout the year globally. It is also usually known as eggplant and extensively cultivated in Asian 
countries (India, Bangladesh, Pakistan, China) and also popular in Egypt, France, Italy and United States 
(Cork et al., 2005 and FAOSTAT, 2019). In 2019, eggplant was the most commonly produced vegetable 
worldwide, contributing over 55.0 billion metric tons to global vegetable production (Anonymous, 2021). It is 
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an important crop of the human diet globally because its fruits are enriched with fiber, folic acid, manganese, 
magnesium, potassium, thaimin and vitamin B6 as well as low in fat and supply adequate calories (Muhammad 
et al., 2019). Farmers have been cultivating it over the years due to higher profit, relatively fast-growing capacity, 
and low-risk involvement and easy technological adoption (Anonymous, 2019).  

Several insects and pests attack the brinjal, including mites, eggplant shoot and fruit borers, leafhoppers, 
ants, stem borer and epilachna beetles, which cause major crop damage and low yields about 70-80% worldwide 
(Ara et al., 2007, Borkakati et al., 2019 and Gautam et al., 2019). Hence, this study was conducted to find out 
the low-cost and effective plant-based pesticides to protect the brinjal field from pest attack.  

Several insecticides viz., acephate, chlorantraniliprole, flubendiamide, imidaclopride, triazophos, 
monocrotophos, afidopyropen, carbofuran, chlorpyrifos, cypermethrin, deltamethrin, etc. are being used to 
control the damage of insects and pests in brinjal in different zones throughout the world but harmful for 
mankind (CIBRC, 2020). Subsequently, numerous new molecules have been developed, which degrade easily 
in the environment and less harmful for mankind.  

A novel insecticide/acaricide, spiromesifen [3-(2,4,6-trimethylphenyl)-4-(3,3-dim-ethylbutyl-
carbonyloxy)-5-spirocyclo-phenyl-3-dihydro-furanol-2] is characterized as a molecule of new chemical class of 
spirocyclic phenyl substituted tetronic acids. It is non-systemic in nature and inhibits lipid biosynthesis in mites 
(Nesrine Kissoum et al., 2016). Owing to the unique chemical structure (Figure 1a), spiromesifen is an 
advantageous tool in resistance management in multiple cropping systems including vegetables and fruits. 
Spiromesifen was categorized as low acute toxic substance-exposed through different routes such as oral, 
dermal, inhalation, and leads to detrimental effects namely loss of body weight, effect on adrenal, thyroid, liver 
and spleen (EPA, 2013).  

Though the spiromesifen is registered for control of red spider mite in brinjal and invariably is used by 
the farmers across the country but its persistence and dissipation behaviour are not available especially in the 
sub-tropical agro-climatic conditions in India. This study designed to develop and validate an analytical 
methodology for the quantification and confirmation of spiromesifen residues in brinjal using an analytical 
instrument LC-MS/MS.  Therefore, the dissipation behaviour, persistence and health risk assessment of 
spiromesifen 22.9% SC in/on brinjal was reviewed under supervised field conditions. 

 
 
Materials and MethMaterials and MethMaterials and MethMaterials and Methodsodsodsods    
 
Chemicals and reagents 
The commercial insecticide formulation of Spiromesifen (22.9% w/w SC) was purchased from a local 

pesticide shop, Navsari, Gujarat, India. Certified reference material of spiromesifen having purity ≥99.9% was 
procured from Sigma-Aldrich Pvt. Ltd. (Bangalore, India). MS-grade acetone, acetonitrile, magnesium 
sulphate, sodium chloride, sodium sulphate, methanol and water were purchased from Merck (Darmstadt, 
Germany). LC/MS grade ammonium formate and formic acid (99.5+%, Optima™) were purchased from Fisher 
Chemical (Fair lawn, NJ, USA). Primary secondary amines (PSA) were procured from Supelco Sigma Aldrich 
(Germany). The stock solution (1000 mg/L) was prepared with acetonitrile and stored at -20 °C. Further, this 
stock solution was diluted to prepare the intermediate and then formulated for working standards using 
methanol: water (80:20).     

 
Apparatus 
Samples were processed with the help of different apparatus including homogenizer (SRK Instruments, 

Gujarat, India), centrifuge (Eppendorf, Germany) and Turbovap (Caliper life science, PerkinElmer USA). The 
spiromesifen was analysed on Liquid Chromatography Mass Spectrometry (LCMS-QqQ), TSQ Quantum 
Access Max® equipped with UHPLC having Dinonex Ultimate 3000 RS Pump (Thermo Fisher, USA).  
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Field experiment  
The Brinjal crop, var. GNRB-1(surati ravayya) was grown at Horticulture Polytechnic College farm, 

Navsari Agricultural University (NAU), Navsari, Gujarat, India (21° 18' N, 72° 84' E and 10 m above Mean 
Sea Level) by adopting Good Agricultural Practices (GAP). The spiromesifen (22.9% w/w SC) was tested as 
two foliar sprays at 15 days interval, the first spray was applied at the 50 percent flowering stage. Applied 
treatments of RD 96 g a.i./ha and 2RD 192 g a.i./ha were evaluated in reference to control (water spray only) 
as per Central Insecticide Board and Registration Committee (CIBRC). Data were recorded in year 2018 and 
2019. 

 
Sample collection and preparation 
From each treatment across the three replications, approximately 1 kg brinjal fruits were picked at 0 day 

(2hr after application), 1, 3, 5, 7 and 10 days after the last spray of insecticide. The collected samples were 
packed air-tight and transported to the laboratory for pesticide residues analysis. Approximately, 1 kg of soil 
samples were collected from 5 sampling sites per treatment with standard soil sampling procedure at 0 day and 
10 days (Malhat et al., 2012; Ramasubramanian, 2012b). Before analysis, soil samples were air-dried 
homogenized thoroughly and strained through 2 mm mesh sieve to remove hard stones and used for the 
pesticide residues analysis. 

 
Sample extraction and cleanup 
The samples were evaluated at the Pesticide Residue Wing, Food Quality Testing Laboratory, NAU, 

Navsari, Gujarat, India. Each sample was analysed as per the modified QuEChERS (Quick, Easy, Cheap, 
Effective, Rugged and Safe) method for fruits and vegetables (AOAC, 2007 and Sharma, 2013) and for soil 
(Asensio-Ramos et al., 2010; Sharma, 2013). 

((((a) Fruit: The brinjal fruit samples were cut and homogenized by a heavy-duty variable homogenizer 
and a representative sample (15±0.1 g) was taken in 50 mL capacity polypropylene centrifuge tubes. In the 
sample, 1% acetic acid in acetonitrile (15 mL) was added and kept in a deep freeze for 10-20 min. The mixture 
of MgSO4 (6.0 g) and sodium acetate (1.5 g) added and shaken for 1.0 min. The content was centrifuged for 
2.0 min at 2205×g. The supernatant (6.0 mL) was transferred in 15 mL capacity polypropylene tubes 
containing anhydrous MgSO4 (0.9 g) and PSA (0.3 g), vortexed for 1.0 min and then centrifuged again for 2.0 
min at 1125×g. For further analysis, 2 mL aliquot was transferred to 15 mL capacity test tubes and dried with 
nitrogen (N2) gas using TurboVap. Lastly, residues were reconstituted to 2 mL with methanol: water (80:20; 
v/v) for LC-MS/MS analysis. The samples were filtered through syringe filters (0.22 μm, pore size) before 
injected for quantification on the LC-MS/MS. 

(b) Soil: A representative soil samples (10 ± 0.1 g) were taken in 50 mL capacity polypropylene 
centrifuge tubes and 20 mL of acetonitrile was added into the sample. After adding 4 g MgSO4 and 1.0 g NaCl, 
the tubes were vortexed for 1 min and centrifuged for 2 min at 2205× g. From this 10 mL aliquot was 
transferred to 15 mL centrifuge tube having 1.5 g MgSO4 and 0.25 g PSA. The sample was centrifuged again at 
1125×g for 2 min.  Later, an aliquot of 4 ml was shifted to the test tube and subjected to dryness in turbovap. 
Finally, spiromesifen residues were reconstituted to 2.0 mL with methanol: water (80:20; v/v) filtered through 
syringe filters (0.22 μm, pore size). 

 
Instrumental determination 
LC-MS/MS analysis 
The quantitative analysis of spiromesifen was performed on Thermo Scientific made TSQ Quantum 

Access MAX triple stage quadrupole mass spectrometer (MS) with a heated electrospray ionization (HESI) 
source. For analysis of the spiromesifen, an ultra-high performance liquid chromatograph (UHPLC) system 
(Model: Dionex Ultimate 3000 RS) facilitated with a quaternary pump system, an auto-sampler and column 
compartment were used. The separation was achieved on Hypersil Gold C18 column (150 × 4.6 mm, 5 μm 
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particle size) with a flow rate of 0.3 mL/min at 30oC. An elution gradient was used with solvent A: Water + 5 
mM ammonium formate + 0.1% (v/v) formic acid and solvent B: Methanol + 5mM ammonium formate + 
0.1% formic acid with gradient profile (t (min), %A): (0, 98), (0.5, 98), (2, 60), (20, 95), (22, 95), (25, 95).  

The TSQ MS parameters of spiromesifen were optimized in positive ionization mode with capillary 
voltage 2950V, vaporizer temperature was 350 oC, sheath gas (N2) 13 arbitrary unit, aux gas (N2) 7 arbitrary 
unit, ion transfer capillary temperature 325 oC and tube lens 0.70V. The masses were monitored and optimized 
using standard parameters: Precursor ion 393.0 m/z and Product ions 294.9 m/z (Collision energy: 14eV) and 
312.9 m/z (Collision energy: 5eV) (Figure 1b). The data were processed using the LCQUANTM 2.9 QF1 
software (Thermo Scientific). 

 
Analytical method validation 
The method was established and performance was validated as per SANTE guidelines (SANTE, 2017) 

by studying the parameters (a)(a)(a)(a) Linearity: The linearity of spiromesifen in solvent was obtained using five 
calibration standards ranging from 0.001-0.1 mg/L (0.001, 0.005, 0.010, 0.025, 0.050 and 0.100 mg/L); (b)(b)(b)(b) 
LOD and LOQ: Five repetitive responses on specific instruments for spiromesifen at different concentrations, 
(particularly in linear dynamic range) were recorded to establish the limit of detection (LOD) and the limit of 
quantification (LOQ) of the analytical method using the following formula, LOD (mg/kg) = (mean of 
standard deviation/Slope) × 3 and LOQ (mg/kg) = (mean of standard deviation/Slope) × 10 (Patil et al., 
2018); (c)(c)(c)(c) Accuracy and precision: The accuracy and precision were evaluated through a recovery study for 
spiromesifen. Three concentration levels of fortification for spiromesifen (0.010, 0.025 and 0.05 mg/kg) in 
brinjal fruit and soil were used with seven replications (n=7). The consistent result of the recovery study 
represents the precision which can be denoted by the relative standard deviation (RSD %). 

 
Health risk index (HRI)  
The residues obtained from brinjal fruits subjected to spray of spiromesifen at RD (96 g a.i./ha) and 

2RD (192 g a.i./ha) were collected on 0 (2hrs) days were used to work out the different Health risk indices 
(HRI). The estimated daily intake (EDI) of spiromesifen residue was calculated by multiplying the product of 
insecticide concentration (mg/kg) with the average food consumption rate (g/day) divided by the mean body 
weight (kg) of different groups of Indian consumers (Anonymous, 2011). Health risk index (HRI) was 
calculated using the equation: Health risk Index (HRI) = EDI/ADI (European Food Safety Authority, 2007), 
where EDI is estimated daily intake and ADI is acceptable daily intake. ADI value of spiromesifen is 0.03 mg/kg 
bw/day (FAO, 2016). Health risk index more than 1 is considered as unsafe for human health and Health 
Index (HI) <100% represents an acceptable risk to human health (Hlihor et al., 2019). 

 
Statistical analysis 
The dissipation of spiromesifen in brinjal was calculated by using Single First Order dissipation model 

using the equation Ct=C0e-kt, Where Ct is insecticide concentration at time t, C0 is initial concentration, k is 
the rate constant. The residues data were subjected to statistical analysis according to Hoskins (1961) to 
calculate the residual half-life (DT50) and pre-harvest interval (PHI) e.g. waiting period. 

 
 
Results Results Results Results and Discussionand Discussionand Discussionand Discussion    
 
Method validation 
Initially, the insecticide extraction and detection method were verified based on data include linearity, 

LOD, LOQ, accuracy and precision (SANTE, 2017). After injecting working standard solution of 
spiromesifen (0.005 mg/kg) into the UHPLC, retention time (RT) was obtained 19.23 min. In chromatogram, 
no other peaks were observed indicating the absence of any interfering matrix compounds (Figure 1d). The 
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maximum residue limits (MRLs) for pesticide in food was considered to ensure that the method was suitable 
for the determination of pesticide residue contents. The MRL of spiromesifen in brinjal is 0.5 mg/kg (European 
Food Safety Authority, 2019).  

 
Table 1.Table 1.Table 1.Table 1. Method validation parameters of spiromesifen in brinjal fruit and soil  

Sr 
No. 

Parameters Particular 
Spiromesifen 

Fruit Soil 

1 
Linearity 

(n=6) 

Calibration concentration range 0.001-0.1 mg/L 

Regression equation y = 54545x + 11709 y = 91859x + 1331.1 

R2   {R2≥0.99} 0.999 0.995 

2 
Sensitivity 

(n=6) 
LOD (mg/kg) 0.002 0.003 

LOQ (mg/kg) [LOQ<MRL] 0.009 0.009 

3 
Accuracy 

(n=7) 
% Recovery 
[70-120%] 

F level 
(mg/kg) 

% (±SD) % (±SD) 

0.010 103.95 ±9.79 75.86±13.99 

0.025 95.66±13.98 86.51±11.61 

0.050 92.35±14.91 97.15±11.83 

4 
Precision 

(n=7) 
% RSD 
[≤ 20%] 

F level 
(mg/kg) 

% % 

0.010 9.42 18.44 

0.025 14.62 9.26 

0.050 16.15 12.18 
R2: correlation coefficient; LOQ: Limit of quantification; LOD: Limit of detection; F level: Fortification level; ±SD: 
Standard deviation; RSD: Relative standard deviation; MRL: maximum residue limit (0.5 mg/kg for spiromesifen in 
brinjal); Values given in parenthesis [ ] and { } are the standard acceptance criteria as per SANTE, 2017  

 

 
Figure 1.Figure 1.Figure 1.Figure 1.   Optimization of chromatographic separation on UHPLC-MS/MS SRM of spiromesifen  
(A) Chemical structure (B) Optimized precursor and product (m/z) ions (C) Specificity with linear response. 
UHPLC-MS/MS SRM three dimensional chromatograms of spiromesifen (D) at standard 0.005 mg/kg (E) in control 
(F) on 0 (2hr) day and (G) on 3rd day after spiromesifen application in brinjal fruit sample at recommended dose; RT: 
Retention Time; MH: Peak Height; MA: Peak Area 
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The linearity studies of spiromesifen at different levels (0.001, 0.005, 0.010, 0.025, 0.050 and 0.100 
mg/L) in methanol: water (80:20; v/v) on LC-MS/MS as well as in blank brinjal fruit and soil extracts (i.e., in 
matrix-matched solutions) showed a linear response (Table 1 and Figure 1c). The correlation coefficient (R2) 
value of spiromesifen was 0.999 and 0.995 for brinjal fruit and soil (Table 1). The obtained values were in 
accordance with the acceptable limit of R2 ≥ 0.99 and deviation of back calculated concentration from true 
concentration was ≤ 20%. 

The LOD value of spiromesifen in brinjal fruit worked out was 0.002 mg/kg, while the LOQ value 
obtained was 0.009 mg/kg (Table 1). The observed LOQ value of spiromesifen was lower than maximum 
residue limit (MRL) values fixed for brinjal. It indicates that the instrument was sensitive enough to abide the 
internationally acceptable standard. The LOD value of spiromesifen in soil recorded was 0.003 mg/kg. The 
corresponding LOQ value worked out for spiromesifen was 0.009 mg/kg (Table 1). 

The recovery of spiromesifen was ranged from 92.35 to 103.95% in brinjal fruit and 75.86 to 97.15% in 
soil, while the RSDs were ranged from 9.42 to 18.44% in brinjal fruit and soil (Table 1). All recoveries (70-
120%) and RSDs (≤20%) results were obtained within the acceptable measures of SANTE guidelines. 

 
Residue analysis 
The persistence and dissipation pattern of spiromesifen in brinjal under sub-tropical agro-climatic 

conditions is depicted in Table 2. The spiromesifen residues in control samples (water spray only) were not 
detected (Fig. 1e), however, in treated samples on 0 day (2hr) was 0.091 and 0.192 mg/kg at RD and 2RD, 
respectively. The initial residues of spiromesifen steadily and progressively dissipated which were 0.024 and 
0.079 mg/kg on 3rd day, respectively at both doses. It shows 31.86-87.50% loss of spiromesifen residue (Table 
2; Fig. 1f and g). Thereafter, the residue of the spiromesifen was not detected at 5 days and 7 days at RD. While 
on the 5th day, spiromesifen residue was 0.024 mg/kg, and on the 7th day, it was below quantitation level (BQL) 
at 2RD (Table 2). 

 
Table 2.Table 2.Table 2.Table 2. Residues and dissipation pattern of spiromesifen in brinjal fruit and soil 

Days after Application 
(days) 

Average residues of spiromesifen (mg/kg) in fruit 
Control 96 g a.i./ha (RD)a 192 g a.i./ha (2 RD)b 

0 (2hr) ND 
0.091 
(0.00) 

0.192 
(0.00) 

1 ND 
0.062 

(31.86) 
0.115 

(40.10) 

3 ND 
0.024 

(73.62) 
0.079 

(58.85) 

5 ND BQL 
0.024 

(87.50) 
7 ND BQL BQL 
10 ND BQL BQL 

Dissipation equation - y = -0.1902x + 1.9723 y = -0.1689x + 2.2877 

Correlation coefficient (R2) - 0.998 0.953 

DT50 (days) - 3.64 4.10 

Waiting Period (days) - 1.0 1.0 
Average residues (mg/kg) in Soil 

0 (2hr) ND BQL BQL 
10 ND BQL BQL 

a: Recommended dose; b: Double to the recommended dose; Values given in parenthesis () represents percent 
degradation of pesticide residues over residues obtained on 0 day (2 hrs after application); ND: Not detected; BQL: 
Below quantitation level (<LOQ); LOQ: Limit of quantitation; DT50: Half-life values; Spiromesifen residue data are 
mentioned as mean of year 2018 and 2019 
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The dissipation regression equations for spiromesifen were y=-0.1902x + 1.9723 and y=-0.1689x + 
2.2877 at RD and 2RD, respectively as mentioned in Table 2. The dissipation half-life (DT50) worked out for 
spiromesifen were 3.64 and 4.10 days at RD and 2RD, respectively (Table 2). As per classifications based on 
agro-climatic conditions, Navsari is located in South Gujarat comes under heavy rainfall zone-I (Agro-
ecological situation-III). This zone's climate is typically sub-tropical, with a humid and warm monsoon with 
heavy rains, somewhat cold winter and rather hot summer. 

The contemporary finding on DT50 of spiromesifen is differing from the results reported with DT50 for 
brinjal 1.40-2.18 days (Vinothkumar et al., 2018) and other fruits and vegetables like, green chilli 2.18-2.40 
days (Sharma et al., 2007), okra 1.65-1.68 days (Raj et al., 2012), tomato 0.93-1.38 days (Sharma et al., 2014) 
and cucumber 2.12-2.19 days (Banerjee and Agyani, 2019).  This variation could be the effect of the major 
environmental factors and processes viz., relative humidity, temperature, wind, volatilization and photo-
degradation at field conditions (Sharma et al., 2014; Mate et al., 2015; Vinothkumar et al., 2018; Banerjee and 
Agyani, 2019; Solanki et al., 2019) which are not reliable in different geographical zones. 

The spiromesifen residues detected in soil were BQL at RD and 2RD on 0 day (2hr), respectively (Table 
2). Meanwhile, spiromesifen was not directly applied to soil; its residues in soil were also BQL at the 10th day. 
A less similar finding was also reported by Sharma et al. (2014), where spriomesifen residues were quantified 
up to 15 days in tomato soil when it was applied at RD (150 g a.i./ha) and 2RD (300 g a.i./ha) under different 
agro-climatic zones of India. Spiromesifen as an acaricide, is believed to be subjected to degradation from their 
moiety in the plant and different kinds of soils (Mate et al., 2015). Different studies demonstrate that 
spiromesifen is rapidly degraded in soil and aqueous thoroughly metabolized to the final degradation product 
carbon dioxide. Major metabolites involved in the degradation are Sp-enol and 4-carboxy-Sp-enol (FAO, 
2016). Consequently, spiromesifen unveils minute persistence behavior in different matrices and also it might 
be a potential reason for its faster degradation, when applied at RD and 2RD. 

 
Health risk assessment 
Generally, brinjal fruits are preferred by consumers and also used as a favorite home food in delicious 

cuisines of vegetarian and non-vegetarian people. Pesticides are a major part of different chemicals applied to 
the fruits. When pesticides exceed the maximum residue limit (MRL) on food crops, it could generate difficulty 
to the exporters and local consumers. Therefore, health risk estimations were studied based on pesticide 
residues detected in brinjal fruits. The health risk index (HRI) was calculated by dividing the EDI (mg kg-1/day) 
by their corresponding values of acceptable daily intakes (ADI) for agricultural and veterinary chemicals 
(Anonymous, 2005). The average values of individual body weights involving different age groups in India are 
listed according to the official dietary guideline for Indians (Anonymous, 2011). Cumulative estimated health 
risk index values as well as Health Index (HI %) of spiromesifen residues recorded at RD and 2RD, are 
presented in Table 3. 
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Table 3. Table 3. Table 3. Table 3. Health risk assessment of spiromesifen in brinjal for different groups of Indian consumers 

Group 
Particulars 

with age 

Food 
consumption 

(g/day) 

Body 
weight 

(kg) 

Dietary risk assessment 

96 g a.i./ha (RD) 192 g a.i./ha (2 RD) 

EDI HRI %HI EDI HRI %HI 

Children 

1-3 years 30 12.90 0.001 0.024 2.40 0.001 0.050 5.00 

4-6 years 30 18.00 0.001 0.017 1.70 0.001 0.036 3.60 
7-9 years 60 25.10 0.000 0.012 1.20 0.001 0.025 2.50 

Boys 10-12 years 60 34.30 0.000 0.009 0.90 0.001 0.019 1.90 
Girls 10-12 years 60 35.00 0.000 0.009 0.90 0.001 0.018 1.80 
Boys 13-15 years 75 47.60 0.000 0.006 0.60 0.000 0.013 1.30 
Girls 13-15 years 60 46.60 0.000 0.007 0.70 0.000 0.014 1.40 

Boys 16-18 years 90 55.40 0.000 0.005 0.50 0.000 0.012 1.20 
Girls 16-18 years 75 52.10 0.000 0.006 0.60 0.000 0.012 1.20 

Men 
Sedentary work 75 

60.00 
0.000 0.004 0.40 0.000 0.008 0.80 

Moderate work 90 0.000 0.005 0.50 0.000 0.010 1.00 
Heavy work 120 0.000 0.006 0.60 0.000 0.013 1.30 

Women 
Sedentary work 60 

55.00 
0.000 0.003 0.30 0.000 0.007 0.70 

Moderate work 75 0.000 0.004 0.40 0.000 0.009 0.90 

Heavy work 90 0.000 0.005 0.50 0.000 0.010 1.00 
RD: Recommended dose; 2RD: Double to the Recommended dose; EDI: estimated daily intake; HRI: Health Risk 
Index; HI: Percent Health Index      

 
Thus, it reflects that under the tropical agro-climatic conditions from 0 days after spray at both doses, 

the HRI values are lower than 1 and HI% are less than 100%. It indicates that the Spiromesifen 22.9% (w/w 
SC) will not cause any adverse effect after consumption of brinjal fruits. Therefore, the consumption of brinjal 
laced with product of Spriomesifen (22.9% w/w SC) at recommended dose with an observed waiting period of 
1 day is safer as their HRI values are lower than 1. 

 
    
ConclusionsConclusionsConclusionsConclusions    
 
The goal of the current study was to assess the dissipation behaviour of spiromesifen in brinjal in order 

to suggest the use of formulation Spiromesifen (22.9 % w/w SC) to assure safe brinjal intake. At RD, 
spiromesifen residues in brinjal lasted up to three days. The DT50 of spiromesifen in brinjal was 3.64-4.10 days 
at RD and 2RD. The waiting period worked out for spiromesifen was 1 day at RD. When the formulation 
product Spiromesifen (22.9% w/w SC) is sprayed twice at 15-day intervals commencing from 50% flowering 
stage at 96 g a.i./ha (RD) to control insect pests under sub-tropical agro-climatic conditions in India, it is 
recommended to wait at least one day. In order to address the issue of food safety, the health risk assessment 
(HRI) was evaluated, which demonstrated that one-day waiting period is sufficient to eliminate the toxic effects 
of the spiromesifen on consumers, since HRI and HI were less than 1 and 100% from 0 day, respectively. As a 
result, it can be stated that spiromesifen spray at recommended dose poses no risk to the target consumers. 
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