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Abstract 
Nine hundred sixty imported and three hundred and eighty three agricultural crop samples were 

gathered from regions in southern Jordan and analyzed for pesticide residues in 2020 and 2021. 

The results for both local and imported samples showed that there were no detected pesticide for 

the banned organochlorine pesticides. There were 6.53% and 7.92% of local and imported crop 

samples, respectively, contained residues more than the adopted maximum residue limits (MRLs). 

In addition, there were 12.53% and 10.73% of the monitored local and imported samples, respect- 

tively contained residues less than the MRLs. There were 80.94% local and 81.35% imported 

samples of the remained analyzed ones without detect detectable residues. It is recommended to 

keep monitoring the pesticide residues in all environmental components including the agricultural 

crops locally and imported ones to protect human health of the citizens and the environment, and 

to assess the decision makers to take the right decisions concerning pesticide handling and 

registration. 
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Introduction 
Different kinds of pesticides are widely applied to control pests to protect cultivated crops. Crops 

provide a favorable medium to be infested kinds by several of pests. Tremendous amount of 

pesticides are being applied on crops globally and in Jordan [1,2] leaving residues on imported, 

exported and locally consumed sprayed ones [1-3], posed a real threat to citizens and human beings 

in general [1-3], particularly in prolonged intake. Several studies have indicated that consumers 

and farmers exposed to direct pesticides or their long time are more likely to have several adverse 

diseases such as leukemia’s,  brain and prostate cancers compared with non-exposed population 

[4,5]. Jordan Valley is an agricultural regions using pesticides regularly to control different kinds 

of pests, in addition to the other rural areas [1, 6- 8]. In 2020, Jordan imported 1653859 units 

(kg/L) from different countries in addition to pesticides products from 30 local manufacturers to 

be used on agriculture- al cultivated crops including the southern regions of Jordan[1, 9]. The 

regulations of the pesticides in Jordan are under the responsibility of Ministry of Agriculture 

through the appointed Registration Committee [1,6, 9]. A representative of the Ministry of Health 

is an important member in the Committee to guide them about the hazardous impact of the 
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pesticides on human health. Ministry of Environment has financed this study which is carried out 

by the Ministry of Agriculture. 

It is the aim of this monitoring study to evaluate the residues of different pesticides in local and 

imported crop samples collected from the southern part of Jordan in 2020 and 2021 to improve the 

data base to minimize environmental pollution and citizens safety through the developing of 

pesticides regulations and taking the right decision concerning the misuse of pesticides on agri- 

cultural crops. 

1. Materials and Methods 
1.1 Sampling 

1.1.1 Local samples:  

383 samples from different vegetable and fruit trees were collected randomly and separately from 

four governorates in the southern regions of Jordan in 2020 and 2021. The governorates were 

Karak (202 samples), Tafelah (1 sample), Ma’an (61 samples) and Aqaba (119 samples). The size 

of collected samples was according to the Ministry of Agriculture recommendations concerning 

type and fruit size [1, 9]. The collected samples were placed in labelled bags separately in ice 

boxes and then sent immediately to the specific laboratory in Baqa’a which belongs to the Ministry 

of Agriculture named “Center for Pesticides and their Residues [1, 9].   

1.1.2 Imported samples: 

 960 samples from different agricultural crops were collected randomly and separately from the 

imported crops through the various boarder centers located in different parts of Jordan particularly 

Aqaba port in 2020 and 2021. These boarders were aqaba port (420 samples), Amman custom 

(290 samples), Al-Omary customs (19 samples), Queen Alia Airport custom (28 samples), North 

pass Agriculture center (20 samples) King Hussein Bridge center (13 samples) and Jaber custom 

(170 samples). Sample size and residue analysis as mentioned previously in the “local samples” 

[1, 6, 9, 10].  

1.2 % recovery and detection limits:  

The analytical method [9, 10] including the extraction was evaluated using spiked blank samples 

of each type with standard solutions as mentioned in the analytical method [9, 10] which will be 

described later. Quality control was carried out by analyzing some samples in the laboratories of 

the Royal Scientific Society, Forensic Research Laboratories, joining Inter-Laboratory 

Comparison System organized by the German GIZ for quality assurance [9, 10]. The detection 

limits and the % recoveries were then calculated. 

1.3 Subsampling and extraction:  

The adopted method of analysis was QuCHERS (quick, cheap, easy, effective, rugged and safe) 

method [11] to analyze the blended samples, where 10 grams as subsample were weighed into a 

50-mL polypropylene (PP) centrifuge tube. 10 µL of the internal standard mixture which contains 

0.02 µg/mL Aldrin and 0.03 µg/mL ditalimfos and 10 mL acetonitrile were then added [10 - 12]. 

After that, a buffer mixture of (4.0 g MgSO4 + 1.0 g NaCl + 1.0 Na3Citrate. 2H2O + 0.5 g Na2H- 

Citrate. 1.5 H2O) was added, and the centrifuge tune was closed. The tube was then shaken in a 

Vortex for one minute and centrifuged at 4500 rpm for also one minute [10-12].   
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1.4 Clean-up of the samples:  

Ten mL of the upper acetonitrile layer was transferred to 15 mL centrifuge tube containing 25 mg 

PSA as sorbent and 150 mg anhydrous MgSO4, then vortexed for 30 seconds. As a final step, the 

tube was centrifuged at 3000 rpm for five minutes. 2 mL of the upper acetonitrile layer was 

transferred into 2 mL vial. Acetonitrile after flushing with nitrogen gas was replaced with 2 mL n-

hexane. After that, the samples were analyzed using LC/MS [10-12]. 

1.5 LC/MS/MS:  

The type of the used LC/MS/MS and its working conditions were mentioned in an early work [13].  

1.6 Chemicals and Glassware:  

All used chemicals and glassware were mentioned in Al-Antary et al. [13].  

2. Results and Discussion 

2.1 Local Samples:  

48 local samples contained pesticide residues, but less than the adopted MRL, representing 12.53% 

of the analyzed samples (Table 1). 25 of the analyzed samples contained residues more than the 

MRL (Table 1), representing 6.53% of the local total analyzed samples. 310 analyzed samples did 

not contain any residues (Table 1), representing 80.94% of the whole local analyzed samples. 

Table 1 

Al-Antary et al. [9] found the highest percentage of local samples contained residues more than 

the adopted MRL which was 10.25% (41 samples out of 400) in the middle governorates of Jordan 

in 2018 and 2019, while it was in 1993/1994 study in Jordan [14]. They [9] also reported that the 

highest percentage of local samples contain residues less than the MRL which were 34.5%, while 

it was 7.1% in 2016/2017 study in Jordan [10]. Bakirci et al. [15] found that 754crop samples out 

of 1423 in Turkey, contained detectable residues at or below the MRL, and 9.1% contained 

residues above the adopted MRL. In India, Kumar et al. [16] reported 11.2% of the analyzed 

samples with pesticides residues above the MRL and 58.34% free, indicating the need to educate 

farmers concerning the importance of pesticide residues. 

Monitored pesticide residues in local collected samples from four governorates in southern Jordan 

in 2020 and 2021 are shown in Table 2. Twenty five samples contained residues more than the 

adopted MRL in various crops. Chlorpyrifos from the organophosphates group was 11 times 

replicated in  

 Table 2 

Replicated in the contaminated local samples in different crops in three governorates (Karak, 

Aqaba and Ma’an) (Table 2). Oxamyl from the carbamates group was four times replicated in the 

contaminated local samples in melon crop from Ghor-Esafi in Karak governorate. Four pesticides 

were two times replicated in the monitored contaminated samples, namely azoxystrobin as a syst- 

mic fungicide to inhibit spore germination, cypermethrin from the pyrethroids insecticide group, 

emamectin benzoate from the abamectin insecticide group, and dimethoate from the 
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organophosphate insecticide group (Table 2). Two pesticides were once replicated in the detected 

contaminated samples, namely hexythiozox as acaracide to control phytophagous mites, and 

lufenuron as an insecticide (Table 2). In Kuwait, Jallow e,t al. [17] found 16 pesticide residues in 

the consumed crops. Of the detected compounds were imidacloprid, deltamethrin, cypermethrin, 

malathion, monocrotophos, chlorpyrifos-methyl and diazinon where all containing residues more 

than the MRL> In India, cypermethrin and acetamiprid were found in the eggplant samples [18]. 

Kumar et al. [16] detected 25 samples (13.89%) out of 180 analyzed samples, contained pesticide 

residues exceeded the adopted MRL. It was reported about similar results    in studies conducted 

in Jordan [10, 14, and 19]  

2.2 Imported samples: 

 Table 3 shows the analyzed imported agricultural crop samples collected from boarder customs 

in 2020 and 2021. Twenty six samples contained pesticide residues less than the adopted MRL, 

representing 4.96% of the total imported monitored samples (Table 3). 497 imported crop samples 

did not contain residues, representing 94.85% of the total analyzed samples (Table 3). One 

imported sample contained residues more than the MRL, representing 0.19% of the whole 

analyzed samples (524 samples) (Table 3).  

Neff et al. [20] in USA suggested the need for additional investigation and resources for pesticide 

monitoring to improve import food safety and reduce residues exposure in originating countries. 

EFAS [21] with the control program randomized sampling strategy in European Union countries 

they detected 3.9% of the analyzed samples contained pesticide residues more than the MRL. 

Mageed et al. [22] in the United Arab Emirates reported that residues of 93 compounds, mainly 

fungecides and insecticides were detected in 3548 imported analyzed samples. 

Table 3 

Table 4 shows the pesticide residues in the analyzed imported samples contained residues more 

than the adopted MRL in 2020 and 2021. Residues of carbendazim, from the benzimidazol 

systemic fungicide group were detected six times in the analyzed samples where the residues 

exceeded the MRL. This fungicide is banned from use in Jordan. Qin et al. [23] found that 

carbendazim was one of the most common pesticides in fruits and vegetables in China. 

Chlorpyrifos from semi systemic organophosphates insecticides were two times detected and 

exceeding the MRL. Benzidane and Dahamna [24] from Algeria showed that 61.7% of the 

analyzed samples contained residues more than the MRL including chlorpyrifos in apples, 

tomatoes, peppers and cucumber. Thiamethoxam residues from neonics insecticides were twice 

times detected and exceeding the MRL (Table 4). EFAS [25] proposed to raise the existing MRLs 

from 0.05 to 0.03 mg/kg in strawberries and beans. Cypermethrin from the contact pyrethroids 

insecticides were once detected and exceeded the MRL (Table 4), Neff et al. [20] showed that one 

of the pesticides in imported crops to USA was cypermethrin. Thiophenate-methyl from benzimi- 

dazole systemic fungicide group which gives carbendazim was three times detected and exceeded 

the MRL (Table 4) and banned from use in Jordan.  

Table 4 

Veneziano et al. [26] from Italy mentioned that two samples contained carbendazim exceeding the 

MRL in imported banana from South America.  ƛ-cylaothrin from the pyrethroids insecticide group 
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was six times detected and exceeded the MRL (Table 4). Mebdoua et al. [27] from Algeria, found 

12.5% of the analyzed samples contained pesticide residues such as ƛ-cylaothrin and chlorpyrifos 

exceeded the MRL. Lufenuron is benzoylphenylurea insecticide was once detected and exceeded 

thw MRL (Table 4). Hanafi et al. [28] reported that Lufenuron residues were above the MRL on 

onion samples in Egypt and azoxystrobin, a systemic fungicide was once detected and exceeded 

the MRL (Table 4). Horska et al. [29] detected the highest amount of azoxystroben residues in 

carrot and parsley leaves after several days of treatment. Propargite is an acaricide banned in 

Jordan, was twice detected and exceeded the MRL (Table 4) in the imported samples; one from 

Lebanon and the second from an unknown origin. Yu et al. [30] found that Propargite did leave 

toxic residues on fruits and leaves when controlling the mite in India. Omethoat is a systemic 

organophosphate was 10 times detected on apples from Lebanon and exceeded the MRL (Table 

4). Bhandari et al. [31] from India reported that Omethoate, chlorpyriphos, triazophos and 

carbandazim posed the greatest hazard exceeding the MRL in tomatoes and chilies. Dimethoate is 

a systemic organophosphate insecticide was 9 times detected on apples, jujube, persimmon and 

soursap fruits from Lebanon and exceeded the MRL (Table 4). Marasinghe et al. [32] declared that 

dimethoate in the process of being phased out in Srilanka due to several reasons; of these their 

residues appeared in local and imported crops. Boscalid is a broad spectrum carboximide fungicide 

was once detected on apples from Italy and exceeded the MRL (Table 4). Chen et al. [33] in Taiwan 

found that the boscalid residues in cucumber found 6 days after the last application. Carbofuran is 

a systemic carbamate insecticide, which is banned from use in Jordan, was twice times detected 

on apples from Greece and exceeded the MRL (Table 4). Sim et al. [34] found that the use of 

carbofuran has become an issue after several incidents of detection in vegetables, higher than the 

MRL in Malaysia. Ryndaben is a pyridazinon insecticide from the organochlorines was 3 times 

detected on date from Saudi Arabia and on persimmon from Lebanon, and exceeded the MRL 

(Table 4). Badawy et al. [35] found that the presence of pesticides in the food including pyridaben 

will have a negative inpact on human health. Imidacloprid is a systemic neonic insecticide was 

once detected on dates from Saudi Arabia and exceeded the MRL (Table 4). Singh et al. [36] found 

that the cooked cabbage and tomato samples treated with imidacloprid, thiomethoxam and 

carbendazim, showed no breakdown of the parent compounds. Bifenthrin is a pyrethroids 

insecticide was twice detected on date from Saudi Arabia and exceeded the MRL (Table 4). 15 

pesticides including bifenthrin from 5560 analyzed imported crop samples to the United Arab 

Emirates were detected above their MRLs in more than 50 samples [37]. Thiabendazole is a 

systemic benzimidazol fungicide was once detected in Mandarin from Egypt and exceeded the 

MRL (Table 4). Thiabendazole converts to carbendazim which was found in two banana samples 

imported from Ecuador, Panama and Cost Rica to Italy that exceeded the MRL [26]. Pyrmethanil 

is Anilinopyrimidine contact fungicide was twice detected on orange from Egypt and exceeded the 

MRL (Table 4). Pyrimethanil which is not registered in Kasakhstan was detected in two imported 

crop samples of tomatoes in concentration of 0.07 and 0.01 mg/kg [38]. Lactofen is a selective 

herbicide and act as fungicide was six times detected on barley from Romania and on mango from 

Egypt and exceeded the MRL (Table 4). The rsidues of lactofen showed great phytotoxicity and 

damage in crop rotation [39]. Triclopyris is a systemic foliar herbicide and may act as fungicide 

was twice derected on barley from Romania and mango from Egypt and exceeded the MRL (Table 

4). Triclopyris is recommended for use in natural area because of low mobility and short residual 

activity during cold storage [40]. 2,4-D (2,4-PA) is a systemic broad leaf weeds herbicide was 

once detected in barley from Romania and exceeded the MRL (Table 4). 2,4-D is a systemic anxin 

herbicide used widely to control broad leaf weeds without significant residues due to its high 
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polarity. Nicarbazin is a coccidiostat used on meat chicken was four times detected on barley from 

Romania and mango from Egypt and exceeded the MRL (Table 4). Feed additives and veterinary 

medicines may also contaminate animal feed such as nicarbazin [41]. Cafenstrole is a triazole 

herbicide has residual activity lasting up to 50 days was three times detected on barley from 

Romania and from Egypt and exceeded the MRL (Table 4). This herbicide has residual activity 

lasting up to 50 days in baddy fields and 90 – 150 days in turf [42]. Dithianon, a protectant 

fungicide was twice detected on barley from Romania and mango from Egypt and exceeded the 

MRL (Table 4). Ticha et al. [43] reported that several fungicides were detected in apple samples. 

Few of them including dithianon did not exceed the MRL due to successive decrease during cold 

storage. Clodinafap-proper is a herbicide for annual grass weeds was twice detected on barley from 

Romania and exceeded the MRL (Table 4). Clodinafor-proper was increased due to volatilization 

from deeper to soil surface [44]. Pinoxaden is a systemic herbicide was once detected on barley 

from Romania and exceeded the MRL (Table 4). Sun et al. [45] reported that pinoxaden remained 

stable during the storage period and the degradation was only 6.5% at the end of the storage period. 

Flamprop-isopropyl is a benzimidazole herbicide was once detected on mango from Egypt and 

exceeded (Table 4). This compound was discontinued due to risk of leaching to ground water. 

Acephate is a systemic organophosphate insecticide was once detected on pears from Syria and 

exceeded the MRL (Table 4). Osali et al. [37] reported 15 pesticides including acephate were 

detected exceeding the MRLs in more than 50 samples out of 5560 imported analyzed vegetable 

samples in the United Arab Emirates. Acetamiprid is a neonicotinoid insecticide was once detected 

in soursap from Lebanon and exceeded the MRL (Table 4). Jallow et al. [17] found that 16 

pesticides including acetamiprid were detected exceeding the MRL in imported fruit and vegetable 

analyzed samples in Kuwait. Spirodiclofen is a tetronic acid miticide was twice detected on 

soursap from Lebanon and exceeded the MRL (Table 4). Residues of spirodiclofen were found 

concentrated on peel of citrus [45]. 

3. Conclusions 

There were 6.53% and 7.22% of local and imported crop samples, respectively, contained residues 

more than the adopted MRLs. Furthermore, there were 12.53% and 10.73% of the monitored local 

and imported samples, respectively contained residues less than the MRL. There were 80.94% 

local and 81.35% of the remained imported analyzed ones without detectable pesticide residues. 

Banned organochlorine pesticides in Jordan were not detected neither in the local nor in the 

imported samples. It is recommended to keep monitoring the pesticide residues in all environ- 

mental components including the agricultural crops locally produced and imported ones to protect 

human health of the citizens and the environment, and to assist the decision makers to take the 

right decision concerning pesticide handling and registration. 

4. Acknowledgements 

The authors would like to thank the Ministry of Environment for supporting this work. Thanks 

also for the Ministry of Agriculture, the University of Jordan, the Jordanian Environment 

Protection Society and members of the Technical Committee for Monitoring Pesticide Residues 

in the Jordanian Environment. 

5. References 

[1] Al-Antary, T.M. (1996). Pesticides and Toxicology. Al-Quds Al-Maftoha University Publica- 



Vol 29, No. 6;Jun 2022

58 office@multidisciplinarywulfenia.org

      tions, Amman. 433pp.  

[2] Khan, D., Bhatti, M., Khan, F., Nagvi, S. and Karam, A. (2008). Adverse effects of pesticide 

residues on bio-chemical markers in Pakistani tobacco farmers. International J of clinical and 

medicine, 1(3), 274-282. 

[3] Damales, C., Georgion, E. and Theodorou, M. (2006). Pesticide use and safety practices among 

Greek tobacco farmers: a survey. Int. J. Environ Health Res., 16(5), 339-349. 

[4] Hodgson, E., and Levi, P. (1996). Pesticides: an important but underused model for the 

environmental health science. Environ Health Perspect, 104(1), 97 – 106. 

[5] Azmi, M., Nagvi, S., Azmi, M., and Aslam, M. (2006). Effect of pesticide residues on health 

and different enzyme levels in the blood of farm workers from Gadap (rural area) Karachi-

Pakistan. Chemosphere, 64(10), 1739-1744. 

 [6] Al-Antary, T.M., Alawi, M., Stetiyeh, H. and Al-Oqlah, K. (2012). Comparison study of 

chlorinated pesticides in animal products within fourteen years in Jordan. Fres Environ Bull, 

21(1a), 117 – 122. 

[7] Madanat, H.A., Al-Antary, T.M. and abu Zarqa, M. (2016). Toxicity of six ethanol plant 

extracts against the green peach aphid Myzus Persicae Sulzer (Homoptera Aphididae). Fres 

Environ Bull., 25(3), 706-718. 

[8] Al-Antary, T.M., Al-Dabbas, M. and Shaderma, A. (2015). Evaluation of three treatments of 

carbosulfan removal in tomato juice. Fres Environ Bull. 24(3), 733-739. 

[9] Al-Antary, T.M., Alawi, M., Masaedeh, M. and Haddad, N.A. (2020). Multi-residue analysis 

of 405 pesticides in agricultural crops in middle governorates of  in 2018 and 2019 Jordan 

using QuCHERS method followed by LC-MS/MS and GC/ECD. Fres Environ Bull. 29(4), 

2534-2539. 

[10] Al-Antary, T.M., Alawi, M., Shaderma, A. and Haddad, A.N. (2018). Pesticide residues in 

Agricultural crops on southern governorates of Jordan in 2016 and 2017. Fres Environ Bull. 

27, 6894 – 6898. 

[11] Anastassiades, M., Lohaty, S., Stainbaher, D. and Schenk, F. (2003). Fast and easy multi- 

residue method employing acetonitrile extraction portioning and dispersive solid phase 

extractionfor determination of pesticide residues in produce. Journal of AOAC International, 

86 (2), 412 – 431. 

[12] Wassel, J. and Yess, N. (1991). Pesticide residues in food imported to the United States. Rev 

Environ Contam. Toxicol, 120, 83 – 104.  

[13] Al-Antary, T.M., Alawi, M., Nemer, F.T. and Haddad, N.A. (2021). Assessment of pesticide 

residues in crops in northern districts of Jordan in 2019 and 2020. Wulfenia, 28(9), 62 – 75. 

[14] Alawi, M., Al-Antary, T.M., Estityah, H. and Al-Oqlah, K. (2012). Comparison study of 

pesticide residues in agricultural crops in Jordan for seven studies between 1983 and 2008. 

Fres Environ Bull., 21, 927 – 934. 

[15] Bakirci, G., Acay, D., Bakirci, F. and Otles, S. (2014). Pesticide residues in fruits and 

vegetables from the Agean region, Turkey. Food Chem., 160, 379 – 392. 

[16] Kumar, P., Singh, S., Ganghi, K., Saini, L. and Umeretia, N. (2020). Pesticide residue in 

vegetables collected from different markets of Navsari district of India. Int Research of Pure 

and Applied Chemistry, 21(24), 87 – 99. 

[17] Jallow, M., Awadh, D., Albaho, M., Devi, V. and Ahmed, N. (2017). Monitoring of pesticide 

residues in commonly used fruits and vegetables in Kuwait. Int Environ Res Public, 14(8), 

833 – 838.  



Vol 29, No. 6;Jun 2022

59 office@multidisciplinarywulfenia.org

[18] Ahmed, M.S., Sardar, M., Ahmed, M. and Kabir, K. (1017). Quantification of purity of some 

frequently used insecticides in vegetables. Asian J. Med. Biol. Res., 3, 267 – 275. 

[19] Al-Antary, T.M., Alawi, M., Said, M. and Haddad, N. (2018). Monitoring of pesticide 

residues in agricultural crops in southern governorates of Jordan in 2011 and 2012. Fres. 

Environ. Bull., 27, 2418 – 2426. 

[20] Neff, R., Hartle, J., Laestadius, L., Dolan, K., Rosenthal, A. and Nachman, K. (2012). A 

comparative study of allowable pesticide residue levels on produce in the United States. 

Globalization and Health, 8(2), 2 – 14. DOI:10.1186/1744-8603-8-2 

[21] EFSA (2021) The 2019 European Union Report on pesticide residues in food. EFSA Journal, 

19(4), 6491. DOI:https://doi.org/10.2903/j.efsa.2021.6491 

[22] Mageed, N., Abdoun, I. and Janaan, A. (2020). Monitoring of pesticide residues in imported 

fruits and vegetables in United Arab Emirates during 2019. Int. Res. J. of Pure and Applied 

Chemistry, 21(23), 239 – 260. 

[23] Qin, G., Chen, Y., He, F., Yang, B., Zou, K., Shen, N., Lio, R., Zou, B., Liu, R., Zhang, W. 

and Li, Y. (2021). Risk assessment of fungicide pesticide residues in vegetables and fruits in 

the mid-western region of China. J. of Food composition and Analysis, 95(1), 103663. 

doi.org/10.1016/j.jfca.2020.103663 

[24] Benzidane, C. and Dahamna, S. (2013). Chlorpyrifos residues in food plants in the region of 

Setif-Algeria. Common Agric App. Biol. Sci., 78(2), 157 – 160. 

[25] EFSA (2010). Modification of the existing MRLs for thiamethoxan in strawberries and beans 

(with pods). EFSA Journal, 8(6), 12647- 1648. 

[26] Veneziano, A., Vacca, G., Arana, S., DeSimone, F. and Rastrelli, L. (2004). Determination of 

carbendazim, thiabendazole and thiophenate-methyl in banana (Musa acuminate) samples 

imported to Italy. Food Chemistry, 87(3), 383 – 386.   

 [27] Mebdona, S., Lazali, M., Ounane, S., Tellah, S., Nabi, F. and Ounane, G. (2016). Evaluation 

of pesticide residues in fruits and vegetables from Algeria. Food Additives & Contaminants: 

Part B, 10(2), 91 – 98. 

[28] Hanafi, A., Garou, V., Caboni, P., Sarasi, G. and Cabras, P. (2009). Minor crops for export: A 

case study of boscalid, pyraclostrobin, lufenuron and ƛ-cyhalothrin residue levels on grean 

beans and spring onions in Egypt. J. of Environmental Science and Health, Part B, 45(4), 493 

– 500. 

[29] Horska, T., Kocourek, F., Stara, J., Holy, K., Mraz, P., Kratky, F., Kocourek, V. and Hajslova,              

J. (2020). Evaluation of pesticide residue dynamics in lettuce, onion, carrot and parsley. Food, 

9(5): 680 – 681. 

[30] Yu, L., Schoen, R., Dunkin, A., Firma, M., Cushman, H. and Fontanilla, A. (1997). 

Determination of O-phenylphenol, diphenylamine and propargite pesticide residues in selected 

fruits and vegetables by gas chromatography/ mass sepectroscopy. J. AOAC Int., 80: 651 – 656. 

[31] Bahandari, G., Zomer, P., Atreya, K., Mol, H., Yang, X. and Geissen, V. (2019). Pesticide 

residues in Nepalese vegetables and potential health risk. Environmental Research, 172, 511-521 

[32] Marasinghe, J., Magamange, C., Shivomi, M. and Aravinna, A. (2011). Organophosphate 

pesticide residues in food commodities in Srilanka: A review. Annals of thr Srilanka Department 

of Agriculture, 13, 81 – 93. 

[33] Chen, M., Huang, J. and Chien, H. (2007). Residue analysis of fungicide Boscalid in cucumbers 

following applications of Boscalid 50% water dispersible granules. J. of Food and Drug Analysis, 

15(2), 174 – 177.  



Vol 29, No. 6;Jun 2022

60 office@multidisciplinarywulfenia.org

[34] Sim, S., Chang, L., Jonib, J. and Chai, L. (2019). Uptake and dissipation of carbofuran and its 

metabolite in Chinese Kale and Brinjal cultivated under humid tropic climate. Advances in 

Agriculture, Vol 2019, article ID 7937086, 7 pages. DOI: https://doi.org/10.1155/2019/7937086. 
[35] Badawy, M., Mahmoud, M. and Khatib, M. (2020). Residues and dissipation kinetic of 

abamectin, chlorfenpyr and pyradaben accaracides in green bean (phaseolus vulgaris) under field 

conditions using QuCHERS method and HPLC. J. of Eviron. Sciernce and Health, Part B, 55(6), 

517 – 524.  

[36] Singh, S., Forster, G. and Khan, S. (2004). Microwave assisted erxtraction for the simultaneous 

determination of thiomethoxam, imidacloprid and carbendazim residues in fresh and cooked 

vegetable samples. J. of agric and Food Chemistry, 52(1), 105 – 109. 

 [37]  Osaili, T .M.,  Al Sallagi, M.,  Dhanasekaran, D.,  Bani Odeh, W.A.,  Al Ali, H.J.,  Al Ali,          

A.A.,  Radwan, H.,  Obaid, R.S.,  Holley, R. (2022). Pesticide residues in fresh vegetables 

imported to the United Arab Emirates. Food Control, 133(Part B), 108663. 

[38] Lozowicka, B., Abzeitova, E., Sagitova, A., Kaczynski, P., Toleubayev, K. and Li, A. (2015). 

Studies of pesticide residues in tomatoes and cucumbers from Kazakhstan and the associated 

health risks, Eniron Monitiring and Assessment, 187(10), 4818 4826. DOI: 10.1007/s10661-

015-4818-6 

[39] Liang, B., Lu, P., Li, H., Li, R., Li, S. and Huang, X. (2009). Biodegradation of fomesafen 

by strain Lysinibacillus sp.ZB-1 isolated from soil. Chemosphere, 77(11), 1614 – 1619.  

         DOI: 10.1016/j.chemosphere.2009.09.033 

[40] Johnson, M.T. (2008). Field trelease of Tectococcus ovatus (Homoptera:Eriococcidae) for 

biological control  of strawberry guava Psidium cattleianum sabine (Myrtaceae), in Hawai, 

Draft Environmental Assessment, Institute of Pacific Islands Forestry. USDA, Hawai’i. 34 

PP. 

[41] McEvoy, J.D.G., (2002). Contamination of animal feedingstuffs as a cause of residues in food: 

A review of regulatory aspect, incidence and control. Analytica Chimica Acta, 473(1-2), 3 – 

26. DOI:10.1016/S0003-2670(02)00751-1 

[42] AgData (2022). Cafenstrole physical and safety data sheet. Agropages. 2 pages. 

[43] Ticha, J., Hajslova, J., Jech, M., Honzicek, J., Lacina, Q., Kohoutkova, J., Kocourek, V., 

Lanskey, M., Kloutvorova, J. and Falta, V. (2007). Changes of pesticide residues in apple 

during cold storage. Food Control, 19, 247 – 256. 

[44] Noshadi, M., Foroutani, A. and Spaskhah, A. (2017). Analysis of clodinafop-propargyl 

herbicide transport in soil profile under vetiver cultivation using HYDRUS-1D and modified 

PRZM-3 modles. Toxicology, 3(1), 120. 

[45] Sun, H., Liu, C., Wang, S., Liu, Y. and Liu, M. (2013). Dissipation, residues and assessment 

of spirodiclofen in citrus. Environ Monit Assess., 185(12), 10473 – 10477.  

          DOI: 10.1007/s10661-013-3345-6 

 

 

 

 

 



Vol 29, No. 6;Jun 2022

61 office@multidisciplinarywulfenia.org

Table 1: Number of analyzed local samples contained residues in agricultural crops in southern 

                Jordan in 2020 and 2021 

Total Analyzed      Samples without         Samples contained            Samples contained                                              

    Samples                   residues                    residues  < MRL               residues > MRL       

                 

     383                               310                                 48                                        25 

 

Table 2: Samples contained pesticide residues more than the MRL, collected from different 

                Locations in the four governorates in Southern Jordan in 2020 and 2021 

Sample 

No. 

Crop Governo- 

rate 

Pesticide Residues 

(mg/kg) 

No. of 

samples 

Contained 

>MRL 

MRL 

4 Squash Karak 

(GhorEsafi) 

Chlorpyrifos 0.018  

 

 

11 

 

 

 

0.01 
4 Tomato “ “ 0.054 

5 Melon “ “ 0.310 

3 Parsley Aqaba “ 0.049 

4 Faba bean “ “ 0.250 

8 Tomato Ma’an “ 0.034 

6 Sweet pepper Karak 

(GhorEsafi) 

Azoxystroben 0.138 2 0.05 

1 Thyme “ Cyper,methrin 4.949 2 2.00 

5 Melon “ Oxamyl 0.240 4 0.01 

1 Melon “ Emamectin 0.029 2 0.01 

6 Sweet potato Aqaba Hexythiazox 0.550 1 0.5 

1 Tomato Ma’an 

(Jafr) 

Dimethoate 0.166 2 0.01 

4 Mint Aqaba Lufenuron 0.977 1 0.05 

 

Table 3: Number of analyzed samples contained pesticide residues in imported agricultural crop 

samples in Jordan in 2020 and 2021 

Total analyzed      Number of samples     Number of samples          Number of samples 

    Samples              without residues          contained residues           contained residues 

                                                                              < MRL                                > MRL 

     524                               497                                    1                                          26 

 

             

  



Vol 29, No. 6;Jun 2022

62 office@multidisciplinarywulfenia.org

Table 4: Imported samples contained pesticide residues exceeded the MRL collected  

               from different boarder customs centers in Jordan in 2020 and 2021 

Crop Exporting 

country 

Pesticide Residue 

(mg/kg) 

Samples 

Contained 

>MRL 

MRL 

Grape Oman Carbendazim 0.260 1 0.03 

Grape Oman Carbendazim 0.230 1 0.03 

Grape Oman Carbendazim 0.411 1 0.03 

Soursop Oman Chlorpyrifos 

Triamethoxam 

Cpermethrin 

0.390 

0.056 

0.114 

1 

1 

1 

0.01 

0.01 

0.05 

Grape Oman Carbendazim 

Thiophenate- 

methyl 

0.031 

0.366 

1 

1 

0.03 

0.01 

Grape unknown ƛ-cyhalothrin 0.133 1 0.08 

Grape unknown ƛ-cyhalothrin 0.324 1 0.08 

Grape unknown Lufenuron 0.043 1 0.01 

Apple unknown Azoxystrobin 0.108 1 0.01 

Strawberry unknown Propargite 0.130 1 0.01 

Grape Lebanon Thiophenate- 

methyl 

1.854 1 0.01 

Apple Lebanon Thiophenate- 

Methyl 

Omethoate 

Dimethoate 

Dimethoate 

Dimethoate 

Omethoate 

Omethoate 

Dimethoate 

3.524 

 

0.232 

0.422 

0.021 

0.054 

0.024 

0.022 

0.063 

1 

 

1 

1 

1 

1 

1 

1 

1 

2.0 

 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Apple Turkey Thiophenate- 

Methyl 

0.600 1 0.50 

Apple Italy 

Greec 

Greec 

Turkey 

Boscalid 

Carbofuran 

Carbofuran 

Thiophenate-

Methyl 

0.258 

0.028 

0.022 

0.600 

1 

1 

1 

1 

0.20 

0.001 

0.001 

0.500 

Dates Saudi Arabia 

Saudi Arabia 

Saudi Arabia 

Saudi Arabia 

Pyridaben 

Imidacloprid 

Bifenthrin 

Bifenthrin 

0.026 

0.151 

0.028 

0.068 

1 

1 

1 

1 

0.01 

0.05 

0.01 

0.01 

Mandarin Egypt 

Egypt 

Thiabendazole 

ƛ-cyhalothrin 

7.713 

0.279 

1 

1 

7.00 

0.20 

 

 



Vol 29, No. 6;Jun 2022

63 office@multidisciplinarywulfenia.org

Table 4: Continue 

Crop Exporting 

country 

Pesticide Residue 

(mg/kg) 

Samples 

Contained 

>MRL 

MRL 

Orange 

Orange 

Orange 

Orange 

Orange 

Orange 

Orange 

Orange 

Orange 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Pyrimethanil 

Pyrimethanil 

Carbendazim 

ƛ-cyhalothrin 

Carbendazim 

ƛ-cyhalothrin 

ƛ-cyhalothrin 

ƛ-cyhalothrin 

Pyrimethanil 

7.713 

7.800 

0.346 

1,155 

1.080 

0.210 

0.362 

0.448 

8.411 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7.0 

7.0 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

7.0 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Barley 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Romania 

Lacofen 

Triclopyr 

2,4-D(2,4-PA) 

Nicarbazin 

Cafenstrole 

Nicarbazon 

Dithianon 

Clodinafop-propar 

Pinoxaden 

Clodinafop-propar 

Nicarbazin 

0.01 

0.02 

0.02 

0.01 

0.01 

0.01 

0.02 

0.02 

0.02 

0.01 

0.02 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Mango Egypt Lactofen 0.092 1 0.01 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Mango 

Egypt  

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Egypt 

Flampro-iso-prop 

Cafenstrole 

Lactofen 

Flampro-iso-prop 

Cafenstrole 

Lactofen 

Fluoroglycofen 

Dithianon 

Lactofen 

Lactofen 

Triclopyr 

Nicarbasin 

0.062 

0.258 

0.092 

0.062 

0.250 

0.300 

0.010 

0.030 

0.030 

0.030 

0.140 

0.020 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Jujube 

Jujube 

Jujube 

Jujube 

Jujube 

Jujube 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Dimethoate 

Omethoate 

Dimethoate 

Omethoate 

Dimethoate 

Omethoate 

0.076 

0.060 

0.080 

0.055 

0.016 

0.021 

1 

1 

1 

1 

1 

1 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

Dates 

Dates 

Saudi Arabia 

Saudi Arabia 

Pyridaben 

Carbendazim 

0.064 

0.012 

1 

1 

0.010.

01 
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Table 4: Continue 

Crop Exporting 

country 

Pesticide Residue 

(mg/kg) 

Samples 

Contained 

>MRL 

MRL 

Pears 

Pears 

Syria 

Lebanon 

Acephate 

Propargite 

0.067 

0.024 

1 

1 

0.02 

0.01 

Mango 

Mango 

Mango 

Egypt 

Egypt 

Egypt 

Omethoate 

Omethoate 

Omethoate 

0.022 

0.025 

0.038 

1 

1 

1 

0.01 

0.01 

0.01 

Barley Romania Chlorpyrifos 0.036 1 0.01 

Banana Lebanon Thiophenate- 

methyl 

6.177 1 2.00 

Persimmon 

Persimmon 

Persimmon 

Lebanon 

Lebanon 

Lebanon 

Pyradaben 

Omethoate 

Dimethoate 

0.014 

0.091 

0.379 

1 

1 

1 

0.01 

0.01 

0.01 

Soursop 

Soursop 

Soursop 

Soursop 

Soursop 

Soursop 

Soursop 

Soursop 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Lebanon 

Thiamethoxam 

Acetamiprid 

Spirodiclofen 

Omethoate 

Methomyl 

Dimethoate 

Acetamiprid 

Spirodiclofen 

0.071 

0.057 

0.026 

0.012 

0.232 

0.044 

0.094 

0.032 

1 

1 

1 

1 

1 

1 

1 

1 

0.02 

0.01 

0.02 

0.01 

0.01 

0.01 

0.01 

0.02 

 

 

 

        

 

 


