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Residues, dissipation, and dietary
risk assessment of oxadixyl and
cymoxanil in cucumber

Jigiao Fan and Li Li*

College of Plant Protection, Shanxi Agricultural University, Taiyuan, China

Oxadixyl and cymoxanil are widely used for controlling downy mildew in
cucumber; however, there are few systematic studies on monitoring residue
levels of these two pesticides in cucumber under greenhouse and open field
conditions. In this study, a simplified quick, easy, cheap, effective, rugged, and
safe (QUEChERS) method was applied to analyze target compounds in
cucumber. The average recoveries of oxadixyl and cymoxanil in cucumber
ranged from 96% to 102%, with relative standard deviations (RSDs) of 1.8%—
4.0%. The limits of quantification (LOQs) for two pesticides were both
0.01 mg/kg. The dissipation of oxadixyl was in accordance with a first-order
kinetics equation, with half-lives ranging from 1.8 to 3.1 days. At the pre-harvest
interval (PHI) of 3 or 5days, the residue levels of oxadixyl in cucumber under
open field conditions were higher than those under greenhouse conditions.
Compared to oxadixyl, the cymoxanil degraded quickly, and its residues were
below LOQ on the 3rd or 5th day after the last application. The terminal residues
of oxadixyl and cymoxanil in the cucumber were both lower than the maximum
residue limits (MRLs) in China. The risk quotient (RQ) used for dietary risk
assessment was 1.8%-3.5% and 0.26%-0.51% for oxadixyl and cymoxanil,
respectively. The results showed that the risks of these two pesticides used
on cucumber at the experimental dosages are comparably acceptable for
Chinese consumers of different gender and age groups. This study provides
a reference data to use oxadixyl and cymoxanil scientifically and rationally.
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Introduction

Cucumber (Cucumis sativus L.), one of the most popular and widely cultivated
fruiting vegetables in China, is rich in nutrients such as minerals, vitamins, and sugars,
which are beneficial for human health (Shi et al., 2015; Li et al., 2021). Cucumber can be
eaten raw or processed, which increases people’s preference for it (Feng et al., 2021). As
one of the most economically valuable vegetables, the output of cucumber reached
56 million tons in 2018 (Bian et al., 2020; FAOSTAT, 2020). However, cucumbers are
susceptible to a variety of fungal diseases during their cultivation, such as gray mold,
downy mildew, and powdery mildew, among which cucumber downy mildew is one of the
most serious epidemic and devastating diseases (Granke et al., 2014; Wang et al., 2015;
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Shirley et al., 2021). Consequently, fungicides are commonly
used during cucumber cultivation for increasing cucumber
output and improving quality. The unreasonable and excessive
application of fungicides resulted in pesticide residues in
agricultural products and threatened human health, which
have been widely concerned and repeatedly reported
(Benbrook and Davis, 2020; Heshmati et al., 2020; Chai et al.,
2021; Wang et al, 2021). Hence, it is necessary to study the
residues and dissipation of fungicides in cucumbers to ensure
food safety as well as human health.

It is well known that the use of a single fungicide may cause
resistance to the target, and mixed use of two or three pesticides with
different modes of action has been developed in production.
Oxadixyl is a systemic phenylamide fungicide with fungistatic
and fungitoxic functions and is often applied to control diseases
caused by downy mildew and phytophthora on many crops
(Mirzoian and Ammann, 2014; Kwon et al, 2015; Liu et al,
2022), while cymoxanil is a new systemic fungicide with the
characteristics of high efficiency (to Peronosporales fungi,
especially Phytophthora and Peronospora) and low toxicity and
is registered to control downy mildew and late blight in tomatoes,
cucumbers, potatoes, and grapes (Gisi and Sierotzki, 2008; Cespedes
etal, 2013; D’Arcangelo et al,, 2021). Cymoxanil is often mixed with
other protective fungicides to achieve better control effects. As one of
these mixtures, a combination of oxadixyl and cymoxanil is used to
control the cucumber downy mildew with good effects. They are
both systematic fungicides with protective and curative functions,
which could be absorbed by plants through roots and leaves after
application, transferred to the edible parts (Pullagurala et al,, 2018),
and enriched in the food chains (Pirsaheb et al., 2019). However, few
studies have been conducted on the residual behavior and
dissipation of oxadixyl and cymoxanil in cucumber, which is
insufficient to comprehensively evaluate the dietary risk.

In this study, an analytical method was developed for the
determination of oxadixyl and cymoxanil, and the terminal
residues and dissipation of these two pesticides in cucumbers
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under field or greenhouse conditions were obtained at 12 sites in
China. Combined with the dietary data of different genders and
ages and toxicological data, the risks were assessed. The results of
this study would be helpful in providing guidance for the rational
and safe use of oxadixyl and cymoxanil in cucumber.

Materials and methods
Chemicals and reagents

Standards of oxadixyl (97.69%) and cymoxanil (99.60%)
were purchased from Dr. Ehrenstorfer GmbH (Augsburg,
(HPLC
spectrometry-grade formic acid were obtained from Fisher
Chemical Co., Ltd. (Waltham, MA, United States). Analytical-
grade sodium chloride (NaCl) was purchased from Beijing

Germany).  Acetonitrile grade) and mass

Tongguang Fine Chemical Co. (Beijing, China). The pesticides
38% oxadixyl + cymoxanil water-dispersible granule (oxadixyl
8% and cymoxanil 30%) was used. The centrifuge tube
(50 mL) and syringe filter (0.22 pm) were provided by
ANPEL Laboratory Technologies Inc. (Shanghai, China). In
addition, ultrapure water was prepared using a Milli-Q
Advantage AW system (Millipore, United States).

Solution preparation

The stock solutions were prepared by accurately weighing the
standards of oxadixyl (24.5 mg) and cymoxanil (25.0 mg) in 25-
mL flasks separately and dissolving them in acetonitrile. A
volume of 100 mg/L mixed standard solutions of oxadixyl and
cymoxanil was prepared by diluting stock solutions with
acetonitrile. All standard solutions were kept at 4°C in the
dark before use. The working and matrix-matched standard
solutions were prepared freshly when wused at the

TABLE 1 Latitude and longitude, climate type, and growing practices of 12 sites.

Experimental location Latitude and longitude

40.70N, 111.83E
44.00N, 125.62E
37.68N, 112.53E
40.14N, 116.35E
36.07N, 116.94E
34.35N, 113.57E
31.85N, 117.04E
30.93N, 121.07E
30.45N, 114.63E
28.31N, 113.30E
22.84N, 108.30E
23.08N, 113.02E

Huhhot, Inner Mongolia
Changchun, Jilin
Taiyuan, Shanxi
Changping, Beijing
Taian, Shandong
Zhengzhou, Henan
Hefei, Anhui
Songjiang, Shanghai
Ezhou, Hubei
Changsha, Hunan
Nanning, Guangxi
Foshan, Guangdong
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Climate type Growing practice
Mid-temperate continental monsoon climate Greenhouse
Temperate continental humid climate Greenhouse
Warm temperate continental monsoon climate Greenhouse
Continental monsoon climate Greenhouse
Temperate continental subhumid monsoon climate zone Open field
Temperate continental monsoon climate Greenhouse
Subtropical humid monsoon climate Open field
Subtropical maritime monsoon climate Greenhouse
Subtropical monsoon climate Open field
Subtropical monsoon climate Open field
Humid subtropical monsoon climate Open field
Humid subtropical monsoon climate Open field
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TABLE 2 Gradient elution procedure.

Time (min) Flow rate (mL/min)

0 0.30
1.40 0.30
1.50 0.30
3.00 0.30
3.10 0.30
5.00 0.30

TABLE 3 LC-MS/MS (ESI) characteristics of oxadixyl and cymoxanil.

Compound Ty Precursor  Quantitation  Collision
(min) ion ion energy (eV)

Oxadixyl 3.61 279.286 219.192 15

Cymoxanil 3.55 199.171 128.082 6

concentrations of 0.005, 0.01, 0.025, 0.05, 0.1, 0.25, 0.50, 1.0, and
2.5 mg/L using acetonitrile or blank sample extracts.

Field trials and sample collection

The field experiments were designed according to the pesticide
registration information and the Guideline on Pesticide Residue
Trials (NY/T 788-2018) issued by the Ministry of Agriculture and
Rural Affairs, P. R. of China (Ministry of Agriculture and Rural
Affairs of the People’s Republic of China, 2018). Field trials were
conducted on 12 different production areas, which represented
different climates and environmental conditions in China, while
six sites were under open field conditions and the others in
greenhouses. The latitude and longitude, climate type, and
growing practices of 12 locations are shown in Table 1.

In order to test the dissipation and terminal residues of
oxadixyl and cymoxanil in cucumber, a treatment area and a
control area were set up in the experiment, and each plot was
50 m* with a 2 m separated area between plots. In the terminal
residue experiments, the cucumber plants were sprayed with the
recommended high dosage (342 g a.i-ha™') three times with an
interval of 7 days. Cucumber samples were randomly collected
from each plot at 3 and 5 days after the last application. At least
12 normally growing cucumbers with a total weight of at least
2 kg were collected from each plot, and the sample collection was
carried out in duplicate according to the guidelines. The
cucumber samples from the field trials were cut into small
pieces and put into plastic bags.
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0.05% formic acid
aqueous solution (%)

Acetonitrile (%)

100 90.0

100 90.0

90.0 10.0

90.0 10.0

10.0 90.0

100 90.0
Confirmatory  Collision Fragmentor Polarity
ion energy (eV)  voltage (V)
132,969 22 22 Positive
111.095 18 16 Positive

The dissipation tests were conducted on four sites, including
Inner Mongolia, Beijing, Anhui, and Guangxi, under open field
or greenhouse conditions, respectively. For the dissipation tests,
cucumber samples were collected from treatment plot on 0, 1, 3,
5, and 7 days after the last application using the same sampling
method. All test samples were transported to the laboratory
within 8 h and kept at —20°C until analysis.

Storage stability test

In our study, the storage stability of oxadixyl and cymoxanil
was tested according to the Guideline for the Stability Testing of
Pesticide Residues in Stored Commodities of Plant Origin (NY/T
3094-2017, issued by the Ministry of Agriculture and Rural
Affairs of the People’s Republic of China, 2017). Aliquots of
10 g blank cucumber samples were accurately weighed into a 50-
mL centrifuge tube, then a 100 pL standard solution of oxadixyl
or cymoxanil was added individually into the tubes with a spiked
level of 0.10 mg/kg, and the samples were quickly mixed and
stored at < —18°C. The samples were analyzed at the intervals of 0,
30, 66, and 130 days.

Sample preparation

A volume of 10g homogenized cucumber sample was
accurately weighed into a 50-mL centrifuge tube, and then
10 mL of chromatographic-grade acetonitrile was added and
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FIGURE 1
LC-MS/MS chromatograms of oxadixyl (A—D) and cymoxanil (E—H) in cucumber, control sample, matrix-matched standard solution
(0.01 mg/kg), fortified level (0.01 mg/kg), and cucumber sample (S indicates matrix-matched standard solution, and F indicates the fortified level).

TABLE 4 Method validation results for oxadixyl and cymoxanil in cucumber.

Fungicide Fortified level Recovery RSD Linearity range  Solvent calibration = Matrix-matched ME

(mg/kg) (%, n=5) (%, (mg/L) curve calibration curve (%)
n=>5) (correlation (correlation
coefficient, r) coefficient, r)

Oxadixyl 0.010 100 37 0.005-1 y = 2139 + 1611 (r = y = 2404x + 6247 (0.9968) 12
0.50 98 18 0.5960)
5.0 102 36

Cymoxanil  0.010 99 4.0 0.005-1 y = 1994x + 7172 (r = y = 1591x + 1931 (0.9998) -20
0.50 96 3.0 0.9999)
5.0 101 39
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TABLE 5 Storage stability results of oxadixyl and cymoxanil in cucumber under frozen conditions.

Storage interval (d) Oxadixyl

Residue (mg/kg)

0 0.11 —
30 0.11 0

66 0.098 11
130 0.099 10

well mixed. After ultrasonic extraction for 15 min, 6 g (+ 0.05 g)
of NaCl was added and then shaken vigorously for 1 min. It was
centrifuged at 3,000 rpm for 5 min, and 1 mL of the supernatant
was passed through a 0.22-pm membrane and put into the
sample vial for UPLC-MS/MS analysis.

UPLC-MS/MS analysis

Oxadixyl and cymoxanil were analyzed by ultra-high
performance liquid chromatography (Waters ACQUITY
UPLC H-Class, Milford, MA, United States) and tandem
triple quadrupole mass spectrometry (Waters Corp., Milford,
MA, United States) with an electrospray ionization (ESI) source
operated in the positive ion mode (ESI+). An ACQUITY UPLC
BEH C18 column (100 mm X 2.1 mm, 1.7 um) was used for
chromatographic separation at a temperature of 30°C. The
mobile phases consisted of A: acetonitrile and B: 0.05% formic
acid in aqueous solution. The gradient elution procedure is
shown in Table 2. The flow rate was 0.30 mL/min, and the
injection volume was 1 pL. The analysis was finished within
5min. The capillary voltages were 3,500V, the taper hole
voltages were 15V, and the ion source temperature was set at
150°C under the positive ion detection mode. For MS detection
working conditions, the desolvent gas temperature was set at
500°C, the desolvent gas flow rate at 1,000 L/h, and cone hole gas
flow was 5L/h. Analytes were determined in the multiple
reaction monitoring (MRM) mode. The MS/MS parameters of
oxadixyl and cymoxanil are listed in Table 3. The representative
spectrums of oxadixyl and cymoxanil are shown in Figure 1.
MassLynx version 4.1 SCN 9.4 (Waters Corp., Milford, MA,
United States) was used for data acquisition and processing.

Method validation

According to the EU guidelines (European Commission,
2020), the analytical method was validated by the linearity,
matrix effect, limit of quantification (LOQ), recovery, and
relative standard deviations (RSDs). The linearity of this
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Degradation rate (%)
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Cymoxanil

Residue (mg/kg) Degradation rate (%)
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0.098 11
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FIGURE 2

Dissipation of oxadixyl in cucumber samples in Inner
Mongolia, Beijing, Anhui, and Guangxi.

method was studied using the solvent standard solution and
matrix-matched calibration. The ME was evaluated using the
following equation (Ferrer et al., 2011):

the slope o f matrix standard
the slope o f solvent standard

ME (%) = < - 1> x 100%.

A percentage of the matrix effect (ME) between —20% and
20% was considered no matrix effect. A medium matrix effect
occurred when the values were between —50% and —20% or 20%
and 50%, and a strong matrix effect would be below —50% or
above 50%. The LOQ was defined as the lowest spiked level of
oxadixyl and cymoxanil in cucumber (Vial et al.,, 2003; Burns and
Valdivia, 2008). According to NY/T 788-2018, the accuracy and
precision of this method were evaluated through recovery studies
at three spiked levels with five replicates.

Dissipation study

Based on the previous reports, the dissipation rates of
oxadixyl and cymoxanil were expressed using the first-order
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TABLE 6 Terminal residues, median residues, highest residues, and their corresponding MRLs on cucumbers at different intervals.

Fungicide Interval (day) Residue (mg/kg) STMR (mg/kg) HR (mg/kg) MRL (mg/kg)

Oxadixyl 3 <0.01-0.11 0.053 0.11 5.0 (China) and 0.01(European Union)
5 <0.01-0.097 0.036 0.097

Cymoxanil 3 <0.01-0.032 <0.01 0.032 0.5 (China) and 0.08(European Union)
5 <0.01 <0.01 <0.01

Notes: STMR is the median of the surveillance test of the pesticide residues, and HR is the highest residues; MRL is the maximum residue limit.

012
A3 d of PHI, greenhouse * P
010 | ©5 d of PHI, greenhouse
E +3 d of PHI, open field a
? 0.08 5 d of PHI, open field
H
= 006 * tod
g *
g A
g 004 | ° °
S
. A ®
0.02 A °
a2 [ )
0.00 :
0 1 2 3 4 5 6 7
Order of results
FIGURE 3
Residue levels of oxadixyl in greenhouse and open field
cucumbers on different PHI (12 samples from different experiment
sites, in the order of smallest to largest in the residue level).

kinetic model and half-life values (Xie et al, 2019). The
calculation formulas were as follows:

C, = Coe™,
- In2
12 — k >

where C, (mg/kg) is the residual concentration of the compound
at time t (d), Cy (mg/kg) is the initial concentration of the
compound, k is the dissipation rate constant, and f;,, is the
half-time of compound degradation.

Chronic dietary risk assessment

The national estimated daily intake (NEDI) and risk quotient
(RQ) were used to evaluate chronic dietary risk and calculated
using the following formulas:

NEDI = ) STMR;xF,,
RQ = NEDI/ (ADI x bw) x 100%,

where STMR, (mg/kg) is the the supervised trials median residue,
Fi (kg) is the average daily intake of a certain food in the general
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population, and bw is the average body weight of the population
subgroups. ADI (mg/kg bw) is the acceptable daily intake, and
the values were derived from GB 2763-2021 (National Health
and Family Planning Commission, Ministry of Agriculture and
Rural Affairs of the People’s Republic of China, 2021). The
corresponding MRLs can be used for NEDI calculation if
there is no STMR; data. If the RQ value is >100%, the risk
would be considered unacceptable; otherwise, the risk was
acceptable.

Results and discussion
Method validation

A simplified QuEChERS method was developed for the
determination of oxadixyl and cymoxanil in cucumber. The
linearity, limits of quantification (LOQs), matrix effect,
precision, and accuracy were assessed to validate the
of this method the EU
guidelines (European Commission, 2020) and the NY/T
788-2018 (Ministry of Agriculture and Rural Affairs of the
People’s Republic of China, 2018). As shown in Table 4, the
linearity was obtained for two analytes in cucumber (r

performance according to

0.9968 for oxadixyl and cymoxanil r = 0.9998). The average
recoveries of oxadixyl and cymoxanil in cucumber were 98%—
102% and 96%-101% at spiked levels of 0.010, 0.50, and
5.0mg/kg with RSDs of 1.8%-3.7% and 3.0%-4.0%,
respectively. According to this definition and the recovery
experiments, the LOQs of oxadixyl and cymoxanil in
cucumber are both 0.01 mg/kg under the aforementioned
analysis conditions. The ME values of oxadixyl and
cymoxanil in cucumber were 12% and 20%, respectively,
indicating that there existed matrix effect for these two
pesticides. Hence, to eliminate the matrix effect, the
matrix-matched calibration curves of oxadixyl and
cymoxanil were implemented for quantitative analysis of
test samples in this study.

Overall, these results indicated that the accuracy and
precision of the method were acceptable and that it is suitable
for the analysis of the residues oxadixyl and cymoxanil in

cucumber.
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FIGURE 4
Chronic dietary risk assessment of oxadixyl and cymoxanil in
cucumber.

Storage stability test

Field samples were stored in the laboratory for several weeks
or even longer before analysis. The target compounds might
change or degrade during storage, which might affect the
accuracy of the detection. Therefore, the storage stability of
pesticides is closely related to the reliability of pesticide
residue detection results. In our study, the storage stability of
oxadixyl and cymoxanil was evaluated under frozen conditions
(<-18°C) for 130 days. The results of the storage stability test are
shown in Table 5. The degradation rates of oxadixyl and
cymoxanil in the stored fortified samples were 11% and 13%,
respectively, at 130 days of < —18°C frozen storage. According to
the Chinese standard NY/T 3094-2017 (Industrial Standard of
the People’s Republic of China, 2017) and FAO regulations (Food
and Agriculture Organization of the United Nations, 2016), the
degradation rate was less than 30% during the storage before
analysis, indicating that the target compounds were comparably
stable.

Dissipation kinetics in cucumber

In our study, the residue level in the sample 2h after
application was defined as the initial residue level. According
to the experimental results, the dissipation curve of oxadixyl in
cucumbers from Inner Mongolia (greenhouse), Beijing
(greenhouse), Anhui (open field), and Guangxi (open field)
are shown in Figure 2. The initial residue of oxadixyl in
cucumbers from Inner Mongolia, Beijing, Anhui, and Guangxi

were 0.047, 0.17, 0.11, and 0.12 mg/kg after 2 h of spraying. The
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dissipation dynamics equations of oxadixyl were C, =
0.0528 e ***** (Inner Mongolia), C, = 0.2333 e **** (Beijing),
C; = 0.1003 e >'*>* (Anhui), and C, = 0.1191 e ***"* (Beijing) in
cucumber, with half-lives (t;,) of 3.1, 1.8, 4.8, and 16.9 days,
respectively. The maximum initial deposition (0.17 mg/kg) and
the fastest dissipation rate (93% after 7 days) both occurred in the
samples of Beijing. The minimum initial deposition
(0.047 mg/kg) occurred in the samples of Inner Mongolia, and
the slowest dissipation rate (27% after 7 days) occurred in the
samples of Guangxi, with a half-life of 16.9 days.

In contrast to oxadixyl, cymoxanil dissipated rapidly in
cucumber, and the kinetic equation was not available. The initial
concentrations were 0.059, 0.27, 0.25, and 0.14 mg/kg in cucumbers
from Inner Mongolia, Beijing, Anhui, and Guangxi, respectively.
After 3 days, the residue of cymoxanil in samples of Beijing was
0.032 and <0.01 mg/kg than those in other three places. The initial
residue level of oxadixyl and cymoxanil in cucumber was both below
MRL in China, whether in open field or greenhouse. Until now,
studies on the dissipation of oxadixyl were limited, while the half-
lives of cymoxanil in different crops were reported previously, which
were 6.3-6.7 days in the plant of ginseng, 0.5-0.7 days in grape, and
2.26 days in potato (He et al, 2007; Yan et al., 2016; Huang et al,,
2019). In our study, cymoxanil dissipated rapidly in cucumber at
three field sites, and the kinetic equation was not available for
cymoxanil residues, which was consistent with the previous studies
(Hong et al., 2018). The dissipation of pesticides in plants is usually
related to the physicochemical properties of the pesticide, the climate
and experimental conditions, and the growth dilution factor (Zhao
et al, 2011). In our study, the environmental parameters, the crop,
and the growth factor were all the same for oxadixyl and cymoxanil,
and the difference in dissipation was correlated with the

physical-chemical properties of these two pesticides.

Terminal residues in cucumber

The pesticide was sprayed three times with a dosage of 342 g
a.i./ha at an interval of 7 days, and the terminal residue data of
oxadixyl and cymoxanil in cucumber are shown in Table 6. The
terminal residue levels of target compounds decreased with the
increasing pre-harvest interval time. The PHI was 3 and 5 days;
the terminal residues of oxadixyl in cucumber at harvest
were <0.01-0.11 and <0.01-0.097 mg/kg, and the terminal
of
were <0.01-0.032 and <0.01 mg/kg, respectively. Therefore, no

residues cymoxanil in  cucumber at  harvest
matter on third or fifth day, the terminal residues of oxadixyl and
cymoxanil in cucumbers were both lower than MRLs of China,
which were 5 mg/kg for oxadixyl and 0.5 mg/kg for cymoxanil,
respectively. The results of cymoxanil were consistent with those
reported by Huang et al. (2019). The EU sets the MRL of oxadixyl
at 0.01 mg/kg in vegetables (EFSA, 2021), which is much stricter

than the limits in China.
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Effects of cultivation conditions on
residues

According to the data of the National Bureau of Statistics, the
planting scale of greenhouse vegetables in China is approximately
3.86 million hectares. Cucumber is mainly cultivated in
greenhouses in northern China and open fields in southern
China. The residue behavior of fungicides in greenhouse-
cultivated vegetables is different from those in the open field
(Bojac’a et al,, 2013; Angioni et al, 2012). Residue levels of
oxadixyl and cymoxanil in cucumber were determined in the
greenhouse planting process, and the obtained results were
compared with those in the open field conditions. Cymoxanil
residues are not further considered in our study because the
residue levels of cymoxanil were all <0.01 mg/kg except in Beijing
(the residue value was 0.032 mg/kg with the PHI of 3 days). The
comparison results of oxadixyl are presented in Figure 3 in the
order of the smallest to largest in the residue level (residue levels
below 0.01 mg/kg were expressed as 0.01 mg/kg). As shown in
Figure 3, on PHI of 3 or 5 days, the residue levels of oxadixyl in
cucumbers grown in open field are higher than those in

This that the
the dissipation of oxadixyl in
Cultivation conditions

greenhouse. result showed greenhouse

accelerated cucumbers.
and environmental factors could
greatly influence the dissipation rate of fungicides in plants.
Due to the better water and fertilizer conditions in the
greenhouse, cucumbers grow faster than those in the open
field, coupled with the fast growth dilution property of
cucumbers (Wang et al, 2014), which may result in the
quicker dissipation of oxadixyl in greenhouse cucumber than

that in the open field.

Chronic dietary risk assessment

To evaluate the long-term dietary intake risk of oxadixyl
and cymoxanil, the NEDI and RQ were used as important
parameters. According to the experimental results, the STMR
values of oxadixyl and cymoxanil were 0.053 and <0.01 mg/kg
for the PHI of 3 days, respectively. The ADI values of oxadixyl
and cymoxanil were 0.01 and 0.013 mg/kg bw, respectively.
Combined with different dietary patterns of Chinese
populations, the NEDI values of oxadixyl and cymoxanil
across different age groups and different genders were
estimated to be 0.0044-0.011 and 0.00082-0.0021 mg (kg
bw-day) ™', while the RQ values were 1.8%-3.5% and 0.26%-
0.51%, respectively. It can be seen intuitively from Figure 4
that the dietary risks of the two pesticides generally show a
downward trend with age, and females had a greater risk than
males with no significant difference. The RQ values were both
less than 100%, indicating that the long-term dietary risk of
oxadixyl and cymoxanil for Chinese residents of different age
groups was low and acceptable.
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Conclusion

In this study, the dissipation and terminal residues of
oxadixyl and cymoxanil were analyzed in cucumber, and the
long-term dietary intake risk was evaluated. In the dissipation
study, cymoxanil dissipated faster than oxadixyl in cucumber.
The terminal residues of oxadixyl and cymoxanil in cucumber
were both lower than the maximum residue limit in China.
The RQs of oxadixyl and cymoxanil in cucumber were both
less than 100% in the dietary risk assessment, indicating that
the long-term dietary risk for Chinese residents of different
age groups was acceptable. Up to the present, there has been
limited literature on the safety evaluation of oxadixyl, and the
results will provide an important reference for the proper use
of it in cucumbers.
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