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Probabilistic assessment of the cumulative dietary acute

exposure of the population of Denmark to organophosphorus and carbamate pesticides

Introduction

The acute and chronic exposure assessment of pesticides has usually been performed on a single pesticide basis. However, consumers can be exposed to more than one pesticide during a day as they eat various kinds of fruits, vegetables and cereals. Furthermore, the exposure to pesticides can arise from pesticides that have a common toxic effect because they have a common mode of action. The organophosphorus and carbamate pesticides are examples of pesticides, which have the same mode of action since they are both acetyl cholinesterase inhibiting (AChE) compounds. They act on the central nervous system by inhibiting the enzyme responsible for the metabolism of acetylcholine, which transmits signals between nerve cells and between nerve and muscle cells. So it is of interest to estimate the cumulative exposure to these pesticides. More generally, Regulation (EC) No 396/2005 on maximum residue levels (MRLs) emphasizes the importance of developing a methodology that takes into account the cumulative and synergistic effects of pesticides (EU Commission. Regulation No 396/2005). A cumulative acute exposure assessment for the population of Denmark to organophoshorus and carbamate pesticides has been performed previously using the deterministic estimate approach [START_REF] Jensen | Cumulative risk assessment of the intake of organophosphorus and carbamate pesticides in the Danish diet[END_REF]. However, this approach did not take into account the fact that acute exposure to a pesticide can arise from more than one crop at the same time. Moreover, the deterministic approach is not suitable for estimating the exposure for the total population, which is also described in the "Opinion [START_REF] Food | Opinion of the Scientific Panel on Plant protection products and their Residues on acute dietary intake assessment of pesticide residues in fruit and vegetables[END_REF]. As described in the "Opinion on a request from EFSA to evaluate the suitability of existing methodologies" (EFSA 2008) and by [START_REF] Boon | RIKILT -Institute of Food Safety[END_REF], probabilistic modelling addressing the total population is needed in cases where you need to address several crops simultaneously, which is very likely when addressing a group of compounds and trying to assess the actual exposure. In the present study, we used the probabilistic approach to estimate the actual cumulative acute exposure to organophosphorus and carbamate pesticides in the population of Denmark. We are aware that this might be an overestimation because organophosphorus and carbamate pesticides do not have quite the same mechanism of action, as described by Van Raaij et al. (2005). One of the differences is that organophosphates inhibit the acethylcholine esterase nearly irreversibly, while the enzyme inhibition by carbamates is reversible. In a study performed by Boon et al. (2008) they therefore made a separate cumulative risk assessment for each of the two groups of compounds. We used the Relative Potency Factor (RPF) approach as described by [START_REF] Wilkinson | Assessing the risks of exposures to multiple chemicals with a common mechanism of toxicity: How to cumulate[END_REF] to estimate the acute cumulative dietary exposure. In this approach, RPFs which express the relative toxic potency of each compound compared to an index compound (IC) are used to normalize the residue levels for all compounds in the group. We used the two index compounds, chlorpyrifos and methamidophos, in this study. Information on RPFs for the two compounds was obtained from the literature. Danish food consumption and residue data were used in the calculations.

Methods

Food consumption data

Intake estimates were based on consumption data obtained from the nationwide dietary survey performed in 2000-2002 by the Department of Nutrition, Technical University of Denmark [START_REF] Andersen | The Danes dietary habits 2000-2002. Main results[END_REF]. The survey included 4068 people aged 4-75 years (the general population). Among these, the child population aged 4-6 years accounted for 231 people. The survey used a seven-day prospective food record with a pre-coded (semi-closed) questionnaire that included answering categories for the most commonly eaten foods and dishes in the Danish diet. The survey was distributed equally over the seven days of the week over the whole year to take into account possible seasonal variation in dietary habits. The questionnaire was organised according to a normal daily meal pattern. The body weight of each person was noted and used in the calculations.

Pesticide residue data

Residue data were obtained from the Danish pesticide monitoring programme during the period 2004-2007 including 6704 samples of fruits, vegetables and cereals. The samples were taken randomly throughout the year between commodities while the samples were not taken randomly between all commodities. Commodities with a high intake are taken every year. The samples were analysed for the content of about 190 different pesticides and metabolites and isomers of these compounds, including 48 organophoshorus pesticides and 9 carbamate pesticides. In total 22 organophosphates and three carbamates were found. For the assessment of the cumulative intake, RPFs could be found for 25 compounds when addressing chlorpyrifos while RPFs for only 18 compounds could be found when methamidophos was used as IC. Only commodities with at least one detectable residue above the limit of reporting (LOR) were included in the calculations. The selected/relevant pesticides were found in 43 commodities. No distinction was made between imported commodities and those of Danish origin.

Relative Potency Factor (RPF)

Since it was not the aim of this study to derive Relative Potency Factors for chlorpyrifos and methamidophos, these values were obtained from the literature. An index compound should be a compound with an extensive toxicological database and one of the best studied within the group [START_REF] Wilkinson | Assessing the risks of exposures to multiple chemicals with a common mechanism of toxicity: How to cumulate[END_REF], EPA, 2001[START_REF] Boon | Cumulative Exposure to Acetylcholinesterase Inhibiting Compounds in the Dutch Population and Young Children[END_REF]. RPFs for 25 organophosphorus and carbamate pesticides were included in this study and they were obtained from a Dutch and a Brazilian study (Boon andvan Klaveren 2003, Caldas, 2006). The RPFs were derived from either using benchmark dose at 10% acetylcholinesterase inhibition (BMD 10 ) in rat brain or the nonobserved adverse effect level (NOAEL) with inhibition of acetylcholinesterase in brain or red blood cells. The RPFs used here are shown in table 1. The residue concentration for a given pesticide is multiplied by the RPF value for this substance to give an equivalent content of the index compound. The cumulative acute exposure of organophosphorus and carbamate pesticides adjusted to an index compound can then be summed and compared to the ARfD for the index compound in the risk assessment.

[Insert table 1]

Processing factors

The use of processing factors is an important issue when assessing exposure to pesticides. In this study we used processing factors for commodities which were peeled. For citrus fruits, melon, banana and pineapples a processing factor of 0.1 was applied as provided from the report of the Danish monitoring programme [START_REF] Poulsen | Pesticide Food Monitoring Program 1998-2003[END_REF]). For rye, wheat grain and flour, the analytical results were also converted to estimates of residues in bread by multiplying the analytical results for wheat by 0.77 and by 0.65 for rye as provided by [START_REF] Poulsen | Pesticide Food Monitoring Program 1998-2003[END_REF]).

In the previous study performed by [START_REF] Jensen | Cumulative risk assessment of the intake of organophosphorus and carbamate pesticides in the Danish diet[END_REF], processing factors were also applied for rinsing and washing/cooking. However in the EU, there is no common agreement on using processing factors for rinsing and washing and they have therefore not been included in this study. Fore reasons of comparison, we also performed the cumulative intake calculations without processing.

Levels below the limit of reporting (LOR)

Levels below the LOR can be handled in various ways. Samples could contain residues below the LOR but higher than zero. So the question is which value is the most correct to use in the calculation, e.g. LOR, ½ LOR or zero. For comparison, both ½ LOR and zero were used in the cumulative exposure calculations for chlorpyrifos.

Probabilistic acute intake calculations and uncertainty analysis

The cumulative acute exposure was calculated using the Monte Carlo Risk Assessment program (MCRA 6.1), an internet-based program developed by Biometris and RIKILT -Institute of Food Safety, Wageningen UR, the Netherlands [START_REF] Boer | MCRA, Release 6.A web-based program for Monte Carlo Risk Assessment[END_REF]. The calculations were performed as follows. A person was randomly selected out of the consumption database. The consumption of each commodity that person ate in one day was multiplied by randomly selected normalised residue concentrations in the residue database. The intake was summed over foods giving an empirical estimate of the acute cumulative intake distribution. This calculation was performed 100,000 times for both the children and the general population giving a probability distribution for the pesticide intake. Processing factors as described above were applied in the calculations. No variability factors were used in the calculations. All estimates of possible intakes were adjusted for the individual body weights of each consumer. The exposures were specified at percentiles P50, P90, P95, P99, P99.9 and P99.99 and compared to the acute reference dose (ARfD) for chlorpyrifos and metamidophos, respectively. The percentile 99.9 was used as reference point. The uncertainty in the exposure calculations at each percentile expressed as a 95% confidence interval was estimated using the Bootstrap technique (Manly, B.F.J.1998[START_REF] Vose | Risk Analysis: a Quantitative Guide[END_REF][START_REF] Caldas | Probabilistic assessment of the cumulative acute exposure to organophosphorus and carbamate insecticides in the Brazilian diet[END_REF]).

Results

Food consumption and residue data

Table II shows a summary of the food consumption data from the nationwide survey. White bread, followed by wine (only general population), rye bread and apple, had the highest mean consumption levels for all consumers (total population, both consumers and non-consumers) of the foods that contained at least one positive level of the pesticides addressed. Wine (only general population), followed by melon, apple, pear, white bread and rye bread, had the highest mean consumption on consumption days only (included only days with consumption) for both children and the general population. The highest percentage of consumption days was seen for white bread, rye bread, onion and apple for both children and the general population.

[Insert table II]

Figure 1 shows the ten most frequently found organophoshorus and carbamate pesticides in the Danish monitoring programme. Only commodities with at least one detectable residue were included in the assessment. Chlorpyrifos with more than 500 detects was clearly the most frequently found organophosphate pesticide in the monitoring program.

[Insert figure 1]

Table III shows the frequencies, mean concentrations in samples with positive content, and the main pesticides found in the 43 different commodities of fruit, vegetables and cereals. Exotic fruits, including passion fruit, mango, guava, carambola, kaki, rambutan and kumquat, had the highest detection frequency (13.9%), followed by cherry (12.5%), mandarin (9.9%), lemon (8.6%), asparagus (7.7%), peach/nectarines (7.6%), rice (7.3%), grapefruit (6.9%) and pineapple (6.9%). Commodities with the highest mean concentrations were basil followed by lemon, grapefruit, dates, oranges and mandarin. 

[Insert table III]

Exposure and risk assessment using chlorpyrifos and methamidophos as index compounds

Table IV shows the cumulative acute exposure estimates using both chlorpyrifos and methamidophos as index compounds. Processing factors were applied and levels below the LOR were set to zero. The exposure calculated in µg/kg bw/day was compared to the ARfD of 100 and 3 µg/kg bw/day for chlorpyrifos and methamidophos, respectively, (EU Com., doc. 3010, 2008).The exposure calculation is shown for both children and general population for both index compounds.

[Insert table IV]

When we used chlorpyrifos as index compound, the cumulative exposure was calculated to 1.8% and 0.8% of the ARfD of 100 µg/kg bw/day at the percentile 99.9 for children and the general population, respectively, while when we used methamidophos, the cumulative exposure was calculated to 31.3% and 13.8% of the ARfD of 3 µg/kg bw/day for children and the general population, respectively.

Commodities and pesticides that contributed most to the intake

Figure 2 shows the commodities that contribute most to the cumulative intake in relation to the index compound used in the calculation. It can be seen that the six commodities, apple, carrot, table grapes, pear, white bread and lettuce, contribute most to the intake whether chlorpyrifos or methamidophos was used as index compound. When we used methamidophos as index compound, wine contributed with 27.1% to the total intake, while when we used chlorpyrifos, wine was not among the commodities that contributed most. In both cases, apples contributed by far the most to the total intake.

[Insert figure 2]

Effect of processing Figure 3 shows the nine commodities that contributed most to the cumulative acute intake using chlorpyrifos as index compound. The exposure is shown for the general population, and with and without processing factors being applied in the calculations.

[Insert figure 3]

It can be seen from the figure that apples contributed most to the intake in both cases. Due to a high detection frequency in citrus fruits, the commodities mandarin, oranges and grapefruit were among the 9 commodities that contributed most to the intake when no processing factors were applied. Banana and melon which are also peeled contributed also most to the intake when no processing factors were applied. When a processing factor of 0.1 was applied to the commodities which are peeled their contribution decreased in a very great extent and instead apples, carrot, table grapes, pear, white and rye bread, lettuce and peach/nectarine contributed most to the intake. When we used processing factors in the cumulative intake calculation, the exposure was calculated to 0.82% of the ARfD of 100 µg/kg bw/day at the 99.9 percentile for the general population.

Effect of using ½ LOR

Figure 4 shows the estimated cumulative acute intake with processing factors applied compared to processing factors applied and ½ LOR used in the calculations. The exposure calculation was performed with chlorpyrifos as index compound. The calculated intake was compared to the ARfD of 100 µg/kg bw/day for chlopyrifos and is shown for the general population. When ½ LOR is used in the calculation, the cumulative exposure amounts to 1.0% of the ARfD at the 99.9 percentile.

[Insert figure 4]

Discussion

Probabilistic approach

When the deterministic approach is used, the acute exposure is addressed from one compound and one crop at a time. The exposure is calculated for the consumers only. But if we want to estimate the cumulative exposure, non-consumers should also be included in the calculations, because a consumer of one commodity can be a nonconsumer of other commodities. In the EFSA Opinion from 2007 [START_REF] Food | Opinion of the Scientific Panel on Plant protection products and their Residues on acute dietary intake assessment of pesticide residues in fruit and vegetables[END_REF], it was also stated that the deterministic approach is not suitable for estimating the exposure for total populations (consumers and non-consumers).To address the exposure to multiple compounds simultaneously present in more than one food, we used the probabilistic approach. Other advantages in using the probabilistic approach include that the variation in the population's eating habits is taken into account and compared with individual bodyweights. The whole distribution of residues is used in the calculations and the uncertainties at different percentiles can be quantified.

Percentile used as threshold of concern

The percentile that should be used as the threshold of concern in the probabilistic exposure calculation depends on what risk the risk manager is willing to accept. The US EPA (EPA 2000) used the percentile 99.9 as reference point. This percentile was also used in this study to evaluate the risk for the consumer. As seen in Table III, the confidence interval is broader at the higher percentile of 99.99 due to higher sensitivity to uncertainties in data collection. This confirms that the calculated intake at this percentile should be treated with caution.

Exposure and risk assessment using chlorpyrifos and methamidophos as index compounds

The output from using the two different index compounds chlorpyrifos and methamidophos in the calculations is significantly different. When we used chlorpyrifos, the cumulative exposure was estimated to 0.8% and 1.8% of the ARfD of chlorpyrifos for the general population and the child population respectively; when we used methamidophos, the intake was calculated to 14% and 31% of the ARfD for the general and the child population respectively. At the percentile 99.99, the ARfD is exceeded by 14% with a 95% confidence interval of 74-196% of the ARfD using methamidophos as index compound. This indicates that a few consumers might exceed the ARfD, but as noted earlier the uncertainty at the percentile 99.99 is very high. So values at this percentile should be treated with caution.

When we addressed the cumulative intake for methamidophos, RPFs could only be found for 18 compounds compared with 25 compounds for chlorpyrifos. The cumulative intake would therefore have been even higher if RFPs could have been found for all the compounds found in the monitoring programme. The estimated intake using methamidophos as index compound can therefore only be used as an indication of what the cumulative intake is.

The RPFs derived for chlorpyrifos were all derived from NOAEL, while the majority of the RPFs for methamidophos were derived using BMD modelling . The results therefore seem to indicate that using RPFs that are derived from BMD modelling yields a higher estimated exposure level compared with using RPFs derived from NOAEL. In a study performed by [START_REF] Caldas | Probabilistic assessment of the cumulative acute exposure to organophosphorus and carbamate insecticides in the Brazilian diet[END_REF], they compared the output using both methamidophos and acephate where the majority of the RPFs were derived from BMD modelling for both compounds. They calculated the cumulative exposure to 34% and 70% of the ARfD for methamidophos and acephate respectively for the total population. The ARfD for methamidophos used in their study was 10 µg/kg bw/day, whereas we used 3 µg/kg bw/day as derived by EFSA. If an ARfD of 3 µg/kg bw/day had been used in their study, the ARfD would have been exceeded by more than 100%.

In the study performed by Boon et al. (2008), they estimated the exposure for the organophosphates and carbamates separately with the argument that the mechanism of action is not quite the same for the organophosphorus and carbamate pesticides because of the difference in binding and binding time to the enzyme. In their study, levels below the LOR were assigned zero and the majority of the RPFs were derived from BMD modelling.They showed that if acephate is used as IC for the organophosphorus compounds, there might be a risk for the child population since the ARfD was exceeded by 14%.

Another thing that makes a comparison with results obtained in other studies difficult is how the levels below the LOR are handled in the calculations. The LOR used to be rather higher for methamidophos for example, so using ½ LOR in the calculation may result in a higher overestimation of the real exposure. Despite the uncertainties in the calculation, the results in our study showed that the cumulative acute exposure is below 100% of the ARfD for both index compounds chlorpyrifos and methamidophos at the 99.9% percentile, which show that there is no cumulative acute risk from AChE compounds for consumers in Denmark.

Commodities and pesticides that contributed most to the intake

Apples contributed most to the cumulative intake when the two different index compounds chlorpyrifos (35%) and methamidophos (45.5%) were used. Carrots, table grapes, pears, white bread and lettuce were among the nine commodities that contributed most to the total intake in both cases. Wine contributed with 27.1% to the total intake when methamidophos was used as index compound, but only 2.2% when chlorpyrifos was used as index compound. Carbaryl was the only pesticide found in wine and the big difference in the size of contribution to the total intake can be explained by the difference in the relative toxicity of carbaryl compared with chlorpyrifos and methamidophos. As seen in Table I, carbaryl has a relative potency factor which is 0.07 of that for chlorpyrifos and a toxicity of 0.3 compared to methamidophos. This means that the relative toxicity for carbaryl compared to methamidophos is much higher than the relative toxicity for carbaryl compared to chlorpyrifos. That apple contributed most to the intake was caused by the many detects from nine different pesticides (azinphos-methyl, carbaryl, chlorpyrifos, dimethoat, omethoate, malathion, parathion-methyl, phosmet and pirimicarb) and because of a high consumption. When we used methamidophos as IC, RPFs for only six of these compounds could be found. That means that the contribution from apples would be even higher if RPFs for all nine compounds could have been used in the calculation. However in future it is most likely that the exposure from organophosphates and carbamates will be less than calculated in this study, because many of the organosphos phosphates and carbamates are not included in Annex 1 to Directive 91/414 EEC and the authorizations will be or have been withdrawn for a number of these substances. For example, four of the pesticides found in apples (azinphos-methyl, carbaryl, omethoate, malathion) are not included in Annex 1 to Directive 91/414 EEC.

Processing factors

In the present study, many detects of organophosphates and carbamates were found in commodities which are peeled before consumption. Since the analyses are performed on the raw commodities, it would have a great impact on the calculated exposure if processing factors were used in the intake calculation. Without processing factors, the cumulative exposures were estimated to be 1.2% and 2.9% of the ARfD when chlorpyrifos was used as IC for the general population and children, respectively. This means that the inclusion of processing factors reduces the calculated exposure by 33% and 48%, respectively (40.6% on average), which shows that this is a very important issue to address if we want the most realistic picture of the exposure estimate. Effect of using ½ LOR Due to the many non detects, the intake was increased by about 20% when levels below the LOR were set to ½ LOR as opposed to zero. As explained by [START_REF] Raaij | Cumulative exposure to cholinesterase inhibiting compounds: a review of the current issues and implications for policy (320508001/2005[END_REF], it is probably closer to reality to assume that all non-detects are true zeros than to set all non-detects at ½ LOR. However, if we use ½ LOR in the calculation, we can get a worst case picture of the intake.

Variability

When the deterministic point estimate approach described by FAO/WHO ( 2001) is used in acute intake calculations, variability factors are applied in the NESTI calculations. Variability factors take into account that the residue concentration found in the composite sample can derive from only one of the units in the composite sample. In this study, no variability factors were used in the calculation of the cumulative exposure. In a cumulative exposure assessment where several commodities are assessed at the same time, it also seems unlikely that one would eat the crop in the composite sample with the highest residue level every time. Besides, there are as yet no guidelines on how to take variability into account in probabilistic exposure calculations (Boon et al., 2000). In the study performed by Boon et al. (2008), they developed an approach which simulates the variability factor by defining it as a model parameter. In the deterministic approach, the exposure level becomes higher when variability factors are used in the calculation, but this is not always the case when incorporating variability as done by Boon et al (2008). Since there is no agreed approach on how to incorporate variability in probabilistic modelling, this is an issue for further development and discussion in the future.

Relative Potency Factor

When RPFs were used, the two index compounds chlorpyrifos and methamidophos in the cumulative acute exposure calculations showed very different results in the level of exposure. If RPFs for all compounds for methamidophos could have been found, the differences would have been even higher. The RPFs for chlorpyrifos were derived from NOAEL while the majority of the RPFs for methamidophos were derived from BMD modelling. The results seem to indicate that the exposure is higher when the RPFs are derived from BMD modelling than when the RPFs are derived from NOAEL. So the toxicological data from which the RPFs are derived constitute another very important issue to address, and the difference between the RPFs derived from BMD modelling and NOAEL should be investigated. A thing that needs to be established is whether using BMD or NOAEL-derived RPFs gives the most realistic level of exposure.

Conclusion

We assessed the acute cumulative intake of organophosphorus and carbamate pesticides for consumers in Denmark using the probabilistic approach. The assessment was performed using two different index compounds. We evaluated the risk to be much lower when chlorpyrifos was used as the index compound than when methamidophos was used. The different results show how important the choice of index compound is. It also seems that the exposure is higher when BMD-derived RPFs are used than when RPFs derived from NOAEL are used in the cumulative exposure Many other uncertainties, such as food consumption data, residue data, the method used to perform the intake calculation, the use of processing factors and variability factors in the calculation, and the treatment of levels below the LOR, will have an effect on the calculation. So guidelines on how to incorporate variability factors, for example, and how to address values below LOR in the calculations should be developed. Despite the limitations and the uncertainties in the calculation of the dietary cumulative intake of the organophosphates and carbamates in the present study, the results show that the cumulative intake is below 100% of the ARfD for both chlorpyrifos and methamidophos at the percentile 99.9 for consumers in Denmark. Table III. Summary of residue data of actylcholinesterase inhibiting compounds on samples analyzed in the Danish monitoring programme during 2004-2007.

Table IV. The cumulative acute exposure using the two index compounds chlorpyriphos and methamidopos as index compounds. Data are shown for both children (4-6 years) and the general population (4-74 years) at different percentiles. Levels < LOR = 0, processing factors applied. 
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	Parathion-methyl Phosalone Phosmet Pirimiphos-methyl Profenofos Tolclos-methyl Triazophos Carbamates Carbaryl Carbofuran Pirimicarb 1 RPFs were derived from acute NOAEL with inhibition of acetylcholinesterase in red blood 9.1 0.12 b 0.5 0.22 0.5 0.04 b 2 0.004 b 0.02 0.83 5.58 a 0.07 0.3 a 0.45 1.5 a 0.06 cells and brain as critical effects. From Boon and Van Klaveren (2003) 2 RPFs were either derived form acute NOAEL with inhibition of acetylcholinesterase in red blood cells and brain as critical effects, marked with a or from benchmark dose at 10 % acetylcholinestase inhibition (BMD 10 ), marked with b . From Caldas et al (2006) a RPF derived from NOAEL b RPF derived from BMD 10 Rice 2.3 3.3 16 15 15 Raspberry 56 1 (1.8%) 0.0049 Carbaryl 20 R e v i e w O n l y Grapefruit 1.6 1.61 13 11 12 14 Grape, table 3.8 5.2 4.9 5.7 79 92 Kiwifruit 2.3 2.1 3.8 2.4 62 89 Leek 1.0 2.1 6.4 11 15 20 Lemon 0.34 1.0 2.6 4.3 14 21 Lettuce 3.0 8.8 21 34 14 27 Mandarin 5.7 5.7 13 11 43 51 Melon 5.8 7.2 3.6 3.6 163 213 Mushrooms 1.0 3.1 8.3 11 12 29 Oranges, sweet 10 10 13 11 42 92 Oats, rolled 8.8 6.8 29 23 30 31 Onion, bulb 5.9 11 53 61 11 R e v i e w R e v i e w Grapefruit 1476 102 (6.9%) 0.2431 Chlorpyriphos Grape, table 744 33 (4.4%) 0.1369 Carbaryl Kiwifruit 713 15 (2.1%) R R 0.0390 Diazinon Leek 66 2 (3.0%) 0.0185 Acephate Lemon 988 85 (8.6%) e e 0.2992 Chlorpyriphos Lettuce 1196 33 (2.8%) 0.0758 Dimethoat Mandarin 2616 259 (9.9%) 0.1485 Chlorpyriphos Melon 745 9 (1.2%) 0.1060 Chlorpyriphos Mushrooms 47 1 (2.1%) 0.0018 Carbaryl Oranges, sweet 3319 159 (4.8%) v i e v i e 0.1564 Chlorpyriphos Oats, rolled 63 2 (3.2%) 0.0178 Pirimiphos-methyl w w 19 Pasta products 7.1 7.2 30 26 24 28 Pea, dry 0.03 0.04 5.4 4.8 0.6 0.8 Peach, nectarines 2.4 3.5 3.3 3.8 74 95 Pear 14 15 11 9.4 127 159 Pineapple 0.65 1.1 1.1 1.6 58 69 Plum 1.3 1.4 3.3 2.3 38 O n l O n l Onion, bulb 115 4 (3.5%) 0.0019 Carbaryl Pasta products 25 1 (4.0%) 0.0145 Pirimiphos-methyl Pea, dry 16 1 (6.3%) 0.0220 Dimethoat Peach, nectarines 900 68 (7.6%) 0.0440 Azinphos-methyl Pear 1831 56 (3.1%) 0.0738 Azinphos-methyl O n l O n l 65 Raspberry 0.14 0.2 1 1.6 15 11 y y Pineapple 144 10 (6.9%) 0.0100 Carbaryl Plum 1479 23 (1.6%) 0.0474 Chlorpyriphos y y	Formatted: Font: Italic Formatted: Font: 11 pt Formatted: Font: 11 pt Formatted: Font: 11 pt Formatted: Font: 11 pt Formatted: Not Superscript/ Formatted: Font: 11 pt Subscript
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