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Validation of multiresidue method of pesticides in passion 

fruit (P. edulis) using LC-MS/MS and GC-MS/MS and analysis 

of fruits and commercial products 

     Brazil is the world’s largest producer and consumer of passion fruit, 

mainly Passiflora edulis, popularly known as yellow or sour passion fruit. 

Juice is the main industrial product, but the use of peel as a functional 

food has been explored. This study aimed to validate multiresidue 

methods for the determination of 80 pesticides in passion fruit peel and 

pulp by LC-MS/MS and GC-MS/MS and to analyze samples of passion 

fruit and industrial products.  

     A total of 55 samples of passion fruit were obtained from producers in 

the states of Bahia, Rio de Janeiro, Goiás and the Federal District, and 

30 samples of frozen pulp and 12 samples of passion fruit flour were 

purchased from the Federal District.  

     The extraction method used in this study was the modified 

QuEChERS acetate, which uses ethyl acetate and MgSO4 (6 g) and 

H3COONa (1.5 g) in the extraction step and PSA and MgSO4 (300 and 

900 mg, respectively) for clen up. The method validation was performed 

according to SANTE 11813/2017 for passion fruit peel and pulp matrices 

using LC-MS/MS and GC-MS/MS. 

     The processing factors (PF) of the wash (unwashed peel  washed 

peel) and flour (washed peel  flour) were calculated using the ratio 

between the concentrations of the pesticide in the sample after and 

before food processing. 

     To assess chronic exposure, the average consumption of passion fruit 

juice, the average body weight (bw) of the entire population of POF 

2017/2018 (0.15 g/kg bw), and the average concentration of pesticides 

were considered found in the samples. To assess acute exposure (in the 

24-hour period), we considered the 97.5 percentile (97.5P) of 

consumption (FAO/WHO, 2020) and the average weight of participants 

who reported the consumption of passion fruit juice (n=3090), i.e., 4.59 

g/kg bw. The estimate of chronic and acute intake of pesticide by the 

consumption of flour considered the recommendation of consumption on 

the product labels, which varied between 1-2 tablespoons (15 to 30 g) 

and 1-3 times a day (15 to 180 g/day; average of 87 g and 97.5P of 

174g) and the average weight of the population estimated by POF 

2017/2018 (69.0 kg). 
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Figure 3. Results of the validation of the method 

for determining 30 analytes in P. edulis bark and 

pulp by GC-MS/MS. Percentage of analytes in 

each range of A: Recovery; B: Intermediate 

precision. 
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Figure 2. Results of the validation of the method for 

determining 50 analytes in P. edulis bark and pulp by 

LC-MS/MS. Percentage of analytes in each range of 

A: Recovery; B: Intermediate precision. 
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Figure 1. Chromatogram of Scheduled MRM method (multiple-reaction-

monitoring) in the LC-MS/MS system of a working solution of mixing with 50 

analytes at a concentration of 100 ng mL-1 in passion fruit pulp. 

     The method was satisfactorily validated on both devices, with recoveries between 70% 

and 120% and the relative standard deviations (RSD) <20% for most compounds, with 

LOQ of 5 or 10 µg/kg. At least one analyte was detected in 60% of the bark samples 

analyzed, mainly imidacloprid, carbendazim and methamidophos, at maximum 

concentrations of 50, 70 and 100 µg/kg. Approximately 25% of the fruit pulp samples were 

positive for at least one pesticide. Of the pesticides detected with authorized use in 

passion fruit, none exceeded the MRL established for the crop. About 63% of commercial 

frozen pulp samples were positive, indicating possible contamination in the industrial 

process. The peel dehydration process increased initial residue levels by up to 15 times 

(imidacloprid).  

     The estimated chronic and acute exposures did not indicate concern for Brazilian 

consumers’ health, being higher for methamidophos (0.01% of IDA) and carbendazim 

(0.14% of ARfD) due to juice consumption and 1.3% of IDA and ARfD of methamidophos 

by consumption of flour.  

     However, the illegal use of pesticides in the passion fruit cultivation indicates that 

farmers are not following good agricultural practices, probably because they do not have 

good technical assistance in the field.  

     This is the first multi-residue validation study using LC-MS/MS and GC-MS/MS in 

passion fruit peel and pulp matrices as well as being the first to report data on multi-residue 

pesticides in passion fruit samples and their products in Brazil.  
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