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Abstract
Supervised field trail on dissipation of co-formulation with herbicides clodinafop-propargyl and oxyfluorfen in spring onion 
showed similar pattern of dissipation during two different seasons. Residues of clodinafop-propargyl reached ≤ limit of 
quantitation (LOQ, 0.05 mg  kg−1) on 3rd day after application at both standard and double dose during both the seasons. 
Oxyfluorfen residues followed first-order kinetics in both the doses during first season with half-life of 0.81 to 3.14 days. The 
residues of clodinafop-propargyl were detected in soil at both the doses during first season. However, residues were ≤ LOQ 
(0.05 mg  kg−1) during second season. The residues of oxyfluorfen were detected only in double dose during first season in 
soil. In all other cases and in onion bulb, residues were ≤ LOQ (0.05 mg  kg−1) at the time of harvest. As the residues were 
either ≤ LOQ (0.05 mg  kg−1) on 3rd day or have a half-life of 3.14 days, the co-formulation can be used safely, provided a 
pre harvest interval (PHI) of 3 days is followed. On the basis of maximum residue limits (MRLs) in other commodities and 
from the data of present study, a default MRL of 0.05 mg  kg−1 is proposed for both the pesticides.

Keywords Co-formulation-clodinafop-propargyl + oxyfluorfen · Dissipation · Maximum residue limit (MRL) · Pre harvest 
interval (PHI) · Onion · Supervised field trail

Introduction

As short duration horticultural crop, onion (Allium cepa) 
(Brewster 2008) is grown for its edible bulb, since ancient 
times. Its flavor, aroma, unique taste, and medicinal properties 
are highly valued (Selvaraj 1976; Griffiths et al. 2002). It is used 
in curries with other vegetables or in salads, as a condiment, 
or cooked with other vegetables. Its other preparations such as 
pickles, powder, paste, and flakes are also consumed through out 
the world. Onion is known for its medicinal values and has been 
used in many indigenous cultures for its medicinal virtues which 
can be attributed to bioactive compounds present in onion. Its 

numerous pharmacological properties include antimicrobial, 
antioxidant, analgesic, anti-inflammatory, anti-diabetic, 
hypolipidemic, anti-hypertensive, and immunoprotective effects 
(Teshika et al. 2019).

Second only to tomato, onion is widely cultivated worldwide 
(FAO 2012) with total production of 74,250,809 tonnes from 
an area of 4,364,000 hectares in the whole world. In year 2021, 
worldwide production of onion was 968,016 tonnes (https:// 
www. atlas big. com/ en- us/ count ries- onion- produ ction, accessed 
15th July 2021). Primary onion-growing countries are China 
and India (FAO 2012). In India, production of onion was 
2,601,9000 tonnes from an area of 1,431,000 hectares during 
years 2019–2020 (Singh et al. 2021).

Different pests like onion thrips, maggot, and earwig (http:// 
www. eagri. org/ eagri 50/ ENTO3 31/ lectu re27/ onion/ 001. html, 
accessed on 22nd June, 2022) lead to severe losses in onion 
production. Due to slow growing nature of onion, most seri-
ous threat to onion yield is posed by weeds, making it crucial 
to control weeds, so as to obtain marketable products and get 
high yield. Different regulations/legislations among countries 
make the selection of herbicides difficult for tackling the issue 
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of weeds in onion crop. It is therefore essential to build an inte-
grated weed management program, combining cultural prac-
tices and co-formulations of herbicides (https:// www. ics- agri. 
com/ onion- weed- contr ol- manag ement- progr am. html#: ~: text= 
Onions% 20do% 20not% 20com pete% 20wel l,betwe en% 20mec 
hanic al% 20or% 20che mical% 20con trol, accessed on 22nd June 
2022). Therefore, co-formulations of herbicides with different 
modes of action are being developed. One such formulation is 
combination product of clodinafop-propargyl and oxyfluorfen.

Clodinafop-propargyl is a carboxylic ester, a member 
of pyridines, and a propyzamide used as herbicide for the 
control of annual grass weeds in cereal crops. It acts as 
acetyl-CoA carboxylase inhibitor. Although it has low 
aqueous solubility and non-volatility, it tends not to be 
environmentally persistent and is not expected to leach to 
groundwater (http:// sitem. herts. ac. uk/ aeru/ ppdb/ en/ Repor 
ts/ 165. htm, accessed on 22nd June 2022). Oxyfluorfen is a 
contact herbicide and causes membrane disruption through 
lipid peroxidation leading to necrosis of leaves and stems 
(https:// wric. ucdav is. edu/ PPTs/ FENNI MORE_ Conta ct_ 
herbi cides- Nov05. pdf, accessed on 22nd June 2022). Oxy-
fluorfen inhibits protoporphyrinogen oxidase, an enzyme 
involved in chlorophyll biosynthetic pathway, leading to 
accumulation of phototoxic chlorophyll precursors. These 
molecules, in the presence of light, produce activated oxy-
gen species which rapidly disrupt cell membrane integrity. 
Oxyfluorfen must contact plant foliage to show its effects. 
Plants that are actively growing are most susceptible to 
oxyfluorfen. A chemical barrier by oxyfluorfen on the soil 
surface affects plants at emergence. Because of the long 
soil half-life of oxyfluorfen, this barrier may last up to 
3 months (https:// pubch em. ncbi. nlm. nih. gov/ compo und/ 
Oxyfl uorfen# secti on= Gener al- Manuf actur ing- Infor mation, 
accessed on 22nd June 2022).

When these co-formulations are applied to the plants in 
field, the constituent pesticides may influence the activity 
of each other and their dissipation. Half-life may also be 
affected. Not much research has been conducted on dissi-
pation of combination product of clodinafop-propargyl and 
oxyfluorfen. Therefore, the present study was undertaken 
to understand dissipation kinetics and half-life of constit-
uents of the co-formulation of clodinafop-propargyl and 
oxyfluorfen.

Materials and methods

Chemicals, reagents, solvents, and certified 
reference materials (CRMs)

The chemicals, reagents, and solvents used in the present 
study were of pesticide or LC–MS/MS grade with highest 
purity. These were checked for any impurities and/or were 

glass distilled before putting into use. Only those chemicals, 
reagents, and solvents were used which showed no interfer-
ing peaks.

CRMs and formulations used in the study were provided 
by UPL Ltd., India. Purity of Clodinafop-propargyl was 
99.54% and that of oxyfluorfen was 99.9%.

Stock, intermediate, and working solutions 
of standards

Primary stock (400 mg  kg−1, after adjusting purity of CRM) 
solutions of the standards of approximately were prepared 
by weighing 10 mg of standard on an analytical balance. 
The volume was then made up to 25 mL in volumetric flask. 
Acetonitrile was used as solvent for preparing standard solu-
tions. Serial dilutions were made to prepare intermediate 
and working standards. Working standard solutions were 
prepared by standard addition method in control matrix.

Method validation

Control sample (15 g) (free from any residue of pesticides) 
was weighed in 50-mL capacity centrifuge tubes. Target 
limit of quantitation (LOQ) (X) was 0.05 mg  kg−1 for both 
clodinafop-propargyl and oxyfluorfen. The samples were 
fortified at X, 5X, and 10X concentrations. Samples were 
allowed to stand for 20 min followed by extraction and anal-
ysis as mentioned below.

Method validation was performed for all parameters 
like linearity/sensitivity, accuracy, precision, limit of 
quantitation, ruggedness, selectivity in accordance with 
the procedure, and acceptance criteria defined in SANTE 
2019. Blank and control samples were injected and analyzed 
for any interfering peaks at the place of peak of interest. 
When no interfering peaks are observed, the method was 
established to be selective.

Calibration curves were plotted in the range of 0.001 
to 0.5  mg   kg−1 for clodinafop-propargyl and 0.025 to 
1.0 mg  kg−1 for oxyfluorfen in diluted cucumber matrix. 
Dilution of the cucumber matrix has been reported to com-
pensate for the matrix effect in most of the cases (Chawla 
et al. 2017; Kwon et al. 2018).

Accuracy (as percent recovery) and precision (as relative 
standard deviation) were validated at target LOQ (X) 0.05 
mg  kg−1clodinafop-propargyl and oxyfluorfen and at 5X and 
10X levels with 5 replicates at each spiking concentration. 
The lowest concentration at which all the method validation 
parameters were within the acceptance range as per SANTE 
2019 was established as method LOQ. Measurement uncer-
tainty (MU) was calculated as 2 times RSD (SANTE 2019).
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Details of field trial, crop, and formulation 
application

Randomized supervised field trials were conducted for 
studying residues and dissipation of combination product 
of clodinafop-propargyl + oxyfluorfen in onion samples at 
Main Vegetable Research Station, Anand Agricultural Uni-
versity, Anand, Gujarat. The trials were conducted during 
two seasons in successive years as mentioned below.

Onion plants (variety “GAWO-2”) were treated with 
single application of UPH 716 (Clodinafop-propargyl 
12.25% + Oxyfluorfen 14.7% EC) at the time of 2–3 leaf 
stage of weeds as a foliar spray using knapsack sprayer fitted 
with flat fan nozzle within two lines in soil on weed. Spray 
volume was 500 L  ha−1. Formulation was applied as stand-
ard dose of 125 + 150 g a.i  ha−1 (gram of active ingredient 
per hectare) and double dose of 250 + 300 g a.i  ha−1 (gram 
of active ingredient per hectare). Combination product of 
clodinafop-propargyl and oxyfluorfen is new. Therefore, 
the doses for the application are established based on the 
dose that effectively kills the most tolerant pest for which 
the product is recommended. Thus, the recommended rate 
is often one that is much higher than needed for effective 
management of some the more susceptible target species 
and is effective under a range of environmental conditions 
that can be expected in the settings for which the pesticide 
is recommended (Duke 2017). Control plots were sprayed 
with water. Three plots were taken for each application. Plot 
area was 2.0 × 20.0 m with 445 plants per plot. In total, three 
replicates were taken for each treatment. Average maximum 
and minimum temperature was 13.0 °C and 30.6 °C in first 
season and 11.9 °C and 29.7 °C in second season, respec-
tively. Relative humidity ranged from 36.2 to 83.5% with 
average relative humidity 59.7% with rainfall recorded at 
5.4 mm in first season. In second season, relative humidity 
was 33.6% and 81.5% with average relative humidity 57.6% 
with no rainfall recorded. Details of application and the sam-
ple collection during two seasons are as follows:

Application/sample col-
lection

First season Second season

  Date of transplanta-
tion

21–11-2017 12–12-2018

  Date of application 
of formulation

29–01-2018 21–01-2019

Sample collection Date (sample collected and analyzed)
  0-day 29–01-2018  

(spring onion)
21–01-2019 
(spring onion)

  1-day 30–01-2018  
(spring onion)

22–01-2019 
(spring onion)

  3-day 01–02-2018  
(spring onion)

24–01-2019 
(spring onion)

  5-day 03–02-2018  
(spring onion)

26–01-2019 
(spring onion)

  7-day 05–02-2018  
(spring onion)

28–01-2019 
(spring onion)

  10-day 08–02-2018  
(spring onion)

31–01-2019 
(spring onion)

  15-day 13–02-2018  
(spring onion)

05–02-2019 
(spring onion)

  20-day 18–02-2018  
(spring onion)

10–02-2019 
(spring onion)

  30-day 28–02-2018  
(spring onion)

20–02-2019 
(spring onion)

  45-day 15–03-2018  
(spring onion)

07–03-2019 
(spring onion)

  57-day (harvest) 27–03-2018  
(spring onion,  
onion bulb, soil)

22–03-2019 
(spring onion, 
onion bulb, soil)

Sample processing

Onion samples (2 kg) were collected (on different days as 
mentioned above), homogenized in/on high volume homogenizer 
(Robot coupe, Germany) at 3000 rpm for 2.0 min. For soil, 1 kg 
soil was collected, dried under shade, and ground to pass through 
2 mm sieve and sub-sample was drawn for residue analysis. In all 
cases, three replicates were taken for each treatment.

Method of analysis (extraction and clean‑up)

Spring onion, onion bulb

A representative sample (15 g) was weighed into QuECh-
ERS tube (50 mL capacity). This was than extracted using 
15 mL of 1% acetic acid in acetonitrile (Lehotay et al. 2005). 
Anhydrous magnesium sulfate  (MgSO4) (6.0 g) and sodium 
acetate (1.5 g) were added to the sample in QuEChERS tube 
and shaken vigorously for 1.0 min followed by centrifuga-
tion at 3500 rpm for 2.0 min. An aliquot of 6.0 mL superna-
tant was drawn and transferred to QuEChERS tube (15 mL 
capacity) containing 0.9 g  MgSO4 and 0.3 g primary sec-
ondary amine (PSA) and vortexed for 2.0 min for dispersive 
clean-up. The samples were then centrifuged at 2500 rpm 
for 2.0 min. Supernatant (0.2 mL) was taken and diluted to 
2.0 mL with mobile phase (Solvent A: Solvent B, 20:80 v/v) 
and filtered through 0.22 µm syringe nylon filter and ana-
lyzed on LC–MS/MS and in GC–MS/MS for oxyfluorfen.

Soil

Soil samples were extracted using modified QuEChERS 
(Asensio-Ramos et al. 2010). Representative soil sample 
(10 g) was taken in 50-mL capacity centrifuge tube and 
10 mL distilled water was added. To this, 20 mL of acetoni-
trile was added and vigorously shaken for 1 min followed by 
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addition of 4.0 g  MgSO4 and 1.0 g NaCl (sodium chloride). 
The tubes were than centrifuged for 2 min at 3500 rpm. 
From this, 10 mL supernatant was taken in 15-mL centrifuge 
tube already containing 1.5 g  MgSO4 and 0.25 g PSA fol-
lowed by centrifugation at 2500 rpm for 2 min. Supernatant 
(0.2 mL) was taken and diluted to1.0 mL with mobile phase 
and filtered through 0.22-µm syringe nylon filter and ana-
lyzed on LC–MS/MS and in GC–MS/MS for oxyfluorfen.

Instrumentation

Clodinafop-propargyl was analyzed using liquid chromatography 
coupled to tandem mass spectrometry (LC–MS/MS) on API 
3200 (ABSciex, USA) (Fig.  1),whereas oxyfluorfen was 
analyzed on gas chromatography coupled to ion trap mass 
spectrometry (GC–MS/MS-Thermo PolarisQ (Thermo Fischer, 
USA).

Parameters: liquid chromatography coupled to tandem 
mass spectrometry (API 3200)

HTC-18 column was used with dimensions 50 × 2.1 mm and 
pore size 1.8 μm for separation. Mobile phase consisted of 
solvent A (5mm ammonium formate in water) and solvent B 
(Acetonitrile) in gradient flow with total run time of 5 min as 
mentioned below:

Time (min) Flow rate (mL) % A % B

Initial 0.30 65 35
1.0 0.30 10 90
4.0 0.30 10 90
5.0 0.30 65 35

Injection volume was 5.0 µL. Ionization mode for analysis 
on mass spectrometer was electrospray ionization. Ion spray 

Fig. 1  Chromatograms of clodi-
nafop and oxyfluorfen
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voltage was 5500V, curtain gas  (N2) flow was 20mL, and 
heater temperature was 550°C. Gas1 (GS1) and Gas2 (GS2) 
were zero air with flow of 50 psi and 55psi, respectively. 
Collision gas (CAD)  (N2) at 6psi. The compound parameters 
for clodinafop-propargyl were as follows:

Precur-
sor ion 
(Q1)

Declus-
tering 
potential 
(DP)

Entrance 
potential 
(EP)

Colli-
sion cell 
entrance 
potential 
(CEP)

Product ion 
(Q3)

Col-
lision 
energy 
(CE)

Collision 
cell exit 
potential 
(CXP)

350 54 10 30 266 (quanti-
tation)

24 7

54 10 30 91 (confir-
mation)

45 7

Parameters: gas chromatography‑mass spectrometry 
(Thermo PolarisQ)

Oxyfluorfen was analyzed on column GS BP 5  ms, 
30 m × 0.25 mm i.d. × 0.25 μm FT in ion trap mode. Injector 
temperature was 250 °C. Injection was performed in splitless 
mode with column flow of 1.0 mL  min−1. Carrier gas was 
helium. Temperature of transfer line and detector was 290 °C 
and 250 °C, respectively. Analysis was performed in selective 
ion monitoring (SIM) with solvent cut time of 4.0 min. Column 
programming was as given below:

The analyte peak and ions were matched with the library 
provided with the mass spectrometer by the supplier.

Dissipation kinetics, half‑life, and pre harvest 
interval (PHI)

There are two approaches to describe the dissipation kinetics 
and derive kinetic models:

 (i) To use best-fit kinetics
 (ii) Use first-order kinetics (Boesten et al. 2005)

Regulatory authorities apply first-order kinetics to the 
entire dissipation period so as to study the dissipation kinetics 
(Whitmyre et al. 2004; Sharma et al. 2021). Therefore, in the 
present study, we used first-order kinetics equation Ct = C0e−kt 
(where Ct = residues at time t,  C0 = initial concentration, and 
k = rate constant) to study dissipation kinetics and calculate 
half-life and pre harvest intervals. Half-life was calculated as 
described by Hoskins (1961).

160
◦
C

(1.0min)

14
◦
Cmin

−1

⟶

290
◦
C

(4.0min)

Result and discussion

Method validation

No interferences were found at the point of interest in 
the blank samples confirming specificity of the method. 
Linearity graphs for clodinafop-propargyl and oxyfluorfen 
showed that the correlation coefficient R2 was ≥ 0.999 
(Fig. 2) (SANTE 2019). At the default LOQ of 0.05 mg  kg−1, 
the recovery of clodinafop-propargyl was 87.5, 108.1, and 
89.8% in spring onion, onion bulb, and soil, respectively 
(Table 1). For oxyfluorfen, the recovery was 96.4, 86.9, and 
90%, respectively, at fortification level of 0.05 mg  kg−1. At 
fortification levels of 0.25 and 0.5 mg  kg−1, the recovery of 
clodinafop-propargyl ranged from 99.1 to 120.5% and that of 
oxyfluorfen ranged from 82.6 and 100.5%. All the recoveries 
were within the acceptance range of 70–120% with relative 
standard deviation ≤ 20% (SANTE 2019) (Table 1). As all 
the method validation parameters were within the acceptance 
range, 0.05 mg  kg−1 is established as limit of quantitation 
(LOQ) for the method.

Dissipation, dissipation kinetics, and half‑life

Initial accumulation (0  day) of clodinafop-propargyl 
in spring onion was 0.04 and 0.08 mg  kg−1 in the first 

y = 3E+06x + 6213.2
R² = 0.997
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Fig. 2  Linearity graphs of clodinafop and oxyfluorfen
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season for standard and double dose respectively. The 
residues increased to 0.12 and 0.19 mg  kg−1 on 1st day 
after application in standard and double dose respectively 
and there after decreased to ≤ LOQ (0.05 mg  kg−1) levels 
from 3rd day onward in the first season (Table 2). In sec-
ond season, the initial accumulation of clodinafop-pro-
pargyl was 0.06 and 0.1 mg  kg−1 in standard and double 
dose respectively. The residues then decreased to ≤ LOQ 
levels in standard dose from 1st day onwards (Table 2). 
In double dose, the residues decreased marginally to 
0.09 mg  kg−1 on 1st day and thereafter reached ≤ LOQ 
levels from 3rd day onwards in spring onion. The appli-
cation of the combination product was in the soil on 
the weeds in between the lines of the onion crop. The 
application in the soil might have led to translocation of 
the clodinafop-propargyl in the spring onion leading to 
increase in the residue level on 1st day after application. 
The residues of clodinafop-propargyl were ≤ LOQ in 
onion bulb and soil at the time of harvest. As the residues 
of clodinafop-propargyl were below LOQ from 3rd day 
onwards, it was not possible to study dissipation kinetics.

Initial residues of oxyfluorfen were 0.81 and 0.86 mg  kg−1 
in first season for standard and double dose respectively. The 
residues in standard dose showed decreasing trend from 1st 
day after application and reached ≤ LOQ (0.05 mg  kg−1) 
level on 7th day (onward). In double dose, the residues 
increased slightly on 1st day reaching to 1.59 mg   kg−1. 
The residues decreased by 47% and 69% on 3rd and 5th 
day respectively. On 7th day, the residues were at LOQ 
and thereafter remained ≤ LOQ levels in spring onion 
(Table 2). The residues were ≤ LOQ in all the harvest sam-
ples (Table 2).

The dissipation kinetics study for oxyfluorfen in both the 
doses during first season and in double dose during second sea-
son showed that the r2 values range from 0.909 to 0.976 when 
log of residues was plotted against time (Fig. 2). To establish the 
dissipation kinetics model of any pesticide, the value of regres-
sion coefficient must be 0.85 to 1.0 with r2 near to 0.99 (Boesten 
et al. 2005). Thus, the dissipation kinetic model followed by the 
residues in the present study was first-order kinetics. Most of 
the pesticides have been reported to follow first-order kinetics 

(Sharma et al. 2021, 2014; Mojsak et al. 2018; Raj et al. 2012; 
Chawla et al. 2018).

The dissipation kinetics reveals that the residues of 
clodinafop-propargyl were ≤ LOQ of 0.05 mg  kg−1 on 3rd 
day onwards in both the doses during both seasons suggesting 
that clodinafop-propargyl may not pose significant health 
hazard in humans and can be used on/in spring onion provided 
a pre harvest interval of 3 days is followed along with good 
agricultural practices (GAP). As the residues were ≤ LOQ of 
0.05 mg  kg−1 on 3rd day onwards, the half-life for clodinafop-
propargyl could not be calculated. Clodinafop-propargyl has 
been registered in India in wheat as a single product and is also 
registered as combination product with metsulfuron, metribuzin 
in wheat, and with sodium acifluorfen on soybean (CIB&RC 
2022). The MRL (maximum residue limit) for clodinafop-
propargyl in soybean is 0.05 and in wheat is 0.1 mg  kg−1 
(FSSAI 2020). Based on the results from the present study and 
the MRLs of clodinafop-propargyl in soybean, a default MRL 
of 0.05 mg  kg−1 (LOQ) can be proposed in/on onion/spring 
onion till enough data is available to calculate proper MRLs for 
clodinafop-propargyl, when applied as co-formulation.

Dissipation kinetics analysis of oxyfluorfen suggests first-
order dissipation kinetic model in/on spring onion (Fig. 3) with 
half-life ranging from 0.81 (in double dose, second season) to 
3.14 (in standard dose, first season). The residues of oxyfluorfen 
were ≤ LOQ on 3rd day after application; therefore, it was not 
possible to apply kinetic models. Oxyfluorfen is registered 
in rice, tea, onion, potato, groundnut, and mentha as single 
product. As co-formulation with glyphosate, it is registered in 
tea, propaquizafop, and quizalofop-ethyl in onion (CIB&RC 
2022). The MRL of oxyfluorfen in rice, groundnut, and 
mentha is 0.05 mg  kg−1, in tea 0.2 mg  kg−1, and in potato it 
is 0.01 mg  kg−1 (FSSAI 2020). Thus, the present study shows 
that the combination product of clodinafop-propargyl and 
oxyfluorfen can be applied, provided a PHI of 3 days is followed 
for spring onion/onion and GAP is followed.

The residues of both clodinafop-propargyl and 
oxyfluorfen were ≤ LOQ in onion bulb and soil at 
harvest (57th day after application) suggesting that the 
co-formulation got dissipated by this time and does not pose 
and significant health hazard.

Table 1  Accuracy (recovery-%) 
and precision (RSD) 
forclodinafop and oxyfluorfen 
from onion samples (n = 3)

Pesticide Fortifica-
tion level
(mg  kg−1)

Spring onion Onion bulb Soil

Recovery (± SD) RSD Recovery (± SD) RSD Recovery (± SD) RSD

Clodinafop 0.05 87.5 (± 5.95) 6.69 108.1 (± 8.2) 7.58 89.8 (± 3.5) 3.86
0.25 105.7 (± 0.6) 0.58 99.1 (± 0.83) 0.84 120.5 (± 1.3) 1.07
0.5 99.4 (± 0.4) 0.40 118.3 (± 2.2) 1.86 118.3 (± 1.6) 1.63

Oxyfluorfen 0.05 96.4 (± 13.2) 15.39 86.9 (± 13.49) 15.39 90.0 (± 8.5) 9.49
0.25 83.1 (± 5.1) 6.10 85.0 (± 1.4) 1.67 82.6 (± 5.6) 6.74
0.5 100.5 (± 8.1) 8.05 85.3 (± 14.3) 16.68 84.4 (± 3.9) 4.57
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Conclusion

The method validated for analysis of clodinafop-propargyl 
and oxyfluorfen was suitable for analysis of these com-
pounds in onion/spring onion as all the method validation 
parameters were within the acceptable range as per Euro-
pean Union Commission guidelines (SANTE 2019). Less 
than LOQ (0.05 mg  kg−1) levels on and after 3rd day of 
application in most of the cases suggest that the use of com-
bination product of clodinafop-propargyl and oxyfluorfen ay 
not pose significant health hazard for human. Therefore, the 
co-formulation can be used provided a PHI of 3 days is used. 
On the basis of MRLs in other commodities and from the 
data of the present study, a default MRL of 0.05 mg  kg−1 is 
proposed for clodinafop-propargyl in/on spring onion/onion 
and for both clodinafop-propargyl and oxyfluorfen as co-
formulation in/on onion.
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