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Background

» National Council for Scientific Research (CNRS)

* Lebanese Atomic Energy Commission (CLEA)

» Laboratory for Analysis of Organic Compounds (LACO)

** Monitoring program since 2006:
Pesticides and veterinary drugs in Food
* Ministry of environment (200 samples)
* Ministry of agriculture (300 samples)
* Ministry of Economy (900 samples)

* Develop analytical techniques based ministries request

* Provide technical advises for many labs EU regulation

e Analysis of Unknown compound for Lebanese customs
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Background Collaborations/Partners
» Laboratory for Analysis of Organic Compounds (LACO)

* Analysis of more than 100 pesticides residue in
fruit/vegetables and water using GCMS and
LCMSMS

* Analysis of 16 PAHs in grilled meat water, soil and
sediment

* Analysis of aliphatic hydrocarbons in water

* Analysis of PCBs in water and sediment

 Development of a multiclass method for the
determination of veterinary drugs and
Hormones residues in water and in food
producing animals (Milk, Beef, Chicken, Honey)
using LCMSMS

(EU Directive 96/23/EC)
(EU Directive 2002/657/EC)

* Transformation of Pesticides and Antimicrobials
by chlorine and UV Lights in water: Kinetics and
by-products identification.
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Pesticides in Apples

160 142 = 212 apple samples locally collected from producers

140
w120 = Collection was carried out between 2012-2016
Q
g 128 »  QUEChERS EN 15622 method for sample preparation was adopted
©
o 28 = GC-MS multi residue quantitative method for detection & quantification of 40
> pesticides
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*EFSA in 2015 recommended to lower the existing MRLs for chlorpyrifos in apple and other commodities based on the new toxicological data and health risk

assessment
Ref: EFSA Journal 2015;13(6):4142, 41 pp. doi:10.2903/j.efsa.2015.4142.
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IPesticide residues in Lebanese apples and health risk assessment 1
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ABSTRACT ARTICLE HISTORY

In Lebanon, apples are among the most consumed commodities; however, pesticide residues in Received 7 August 2018
apples have not been evaluated so far. Therefore, this study presents the occurrence of pesticide Accepted 24 December 2018
residues in apples produced in Lebanon during 2012-2016. A total of 212 samples were analysed for KEYWORDS

the presence of pesticides using the QUEChERS multi-residue extraction method, followed by GC-MS. Pesticide residues; apple;
Pesticide residues were not observed in 23% of the samples. Whereas pesticide residues were found GC-MS: risk assessment;
in 77% of the samples, among them 61% exceeded the maximum residue limits (MRL) and 16% Lebanon

contained residues below the MRL. The most frequently detected pesticide residues were chlorpyr-

ifos (n = 142), methidathion (n = 34), cypermethrin (n = 21), lambda-cyhalothrin (n = 16), myclobutanil

(n = 13) and diazinon (n = 9). A preliminary long-term exposure assessment for the detected

pesticides in apples showed that Hazard Quotient (HQ) was in the range of 0.1-8% of the ADI’s,

indicating no risk to human health.

m No Residues

* EU-MRLs

' m Residues > MRL
M Residues < MRL
M No Residues

M Residues > MRL
M Residues < MRL



Pesticides in Water (Surface Water, Ground Water, Drinking Water and Rain Water)

Class Chemicalclass CASEN  Logkow Class Chemicalclas CASEN  Logkow
Alachlor Hetbicide  Chloroacetamid 15972608 3.09  Malathion Insecticide  OP 121-75-5 275
Atrazine Herbicide  Triazine 1912249 27  Mecatbam  Insecticide OP 2595-54.2 2.20
Azoxystrobin Fungicide Stobilurine  131860-33-8 25  Mepanipyrim  Fungicide  Pyrimidine 110235477 3.8
Boscalid Fungicide Carboxamide 188425856 296  Metalacyl Fungicide Phemylamide 57837-19.1 163
Bromopropylate  Acaricide  Benzilate 18181-80-1 54  Methamidophos Insecticide OP 10265926  -0.79
Carbaryl Insecticide Carbamate  63-25-2 236  Methomyl Insecticide Carbamate  16752-77-5  0.09
Carbendazim Fungicide Carbamate 10605217 148  Methoxychlore  Insecticide  OC 7243.5 5.83
Carbofuran Insecticide Carbamate f 1563-66-2 18  Parathion Insedycide OP 56382 3.83
Chlorfenvinfos Insecticide OP 470-90-6 Triazole 66246886 372
Chlorpyrifos Insecticide OP 2021882 Inse OP 37712597 3.60
Clodinafop-propagyl Herbicide  APP 105512069 Insect OP 732-11-6 2.96
DDE-pp* Insecticide OC 50-29.3 Catbamate  23103.982 17

Diazinon Insecticide OP 333415 Fu Dicarboximide  32809-168 3.3

Dimethoate Insecticide OP 7 ide Benzamide 180278124 55

Dimethomorph Fungicide Morpholine  11048870-5 268  Pyridaben Insecticide Pyridazinone 06489.71-3 637
Endosulfanf Insecticide OC 115-29-7 475  Ouinalphos  Insecticide OP 13503.03-8 4.4
Ethoprofos Insecticide OP 13194484 299  Simazine Herbicide  Triazine 122349 23

Fenpropathrin Insecticide Pyrethroides 39515418 604  Tebucomazole Fungicide Triazole 107534963 3.7

Flusilazole Fungicide Triazole 85509-19.9 387  Thiamethoxam Insecticide Neocotinoid 153719234  -0.13
Heptachlor Insecticide OC 76448 544  Tradimenol  Fungicide Triazole 55219.65-3 318
HCB* Fungicide OC 118-74-1 393  Trazophos  Insecticide OP 24017478 355
Hexaconazole Fungicide  Triazole 79983.714 39  Trifluralin Herbicide  Dinitroaniline  1582-09-8 5.7
Imidachlopride Insecticide Neocotinoid 138261413  0.57

OP: Organophosphorous; OC: Organochlorine; APP: Aryloxyphenoxypropionate; DDE-pp: Dichlorodiphenylethane (metabolite of DDT); HCB:

Hexachlorobenzene



Pesticides in Water (Surface Water, Ground Water, Drinking Water and Rain Water)
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Pesticides in Water (Surface Water, Ground Water, Drinking Water and Rain Water)

PASSIF SAMPLING ( POCIS)

The POCIS was built using Oasis® HLB bulk sorbent (average particle
diameter: 60 um) and polyethersulfone (PES) SUPOR 100 membranes

(0.1 um, 90 mm diameter)
PRC: DIA-d5

SPOT SAMPLING




Pesticides in Water (Surface Water, Ground Water, Drinking Water and Rain Water)

Concentration by active sampling technigue
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The potential ecotoxicological impact of the measured pesticides on aquatic organisms in
surface waters was assessed by applying a recently developed index: the Short term
Pesticide Risk Index for the Surface Water System (PRISW-1) proposed by Finizio et al.

(2001).
Thrahim Biver Ciaraomm I ske Hashani Fiver
LOD ._CI'EI T4 conceniTations TWA conceniTations TWA concenfrations B
(mzL7) (mgl™) (nz-L7) (n="T7I) (nz-L7) (n=348) (og-L7) (m=34)
Arerage Fange Average Fanges Anerage Fange

Alachlor 0.05 0.7 075 mi—4.47
Afrarine 0.03 028 = L) 004 028162 080 0.47-1.12
Azparysrobin 0.14 1 - L) - L) - L)
Cariparyl 0.23 123 180 Q17-13.24 261 nd-12.73 124 md—2 50
Carbendarim 0.1z 024 238 261363 872 1.81-21123 473 0932307
Carbofiorans 0.44 1 1.13 nd-1 58 = LI} S ]
Chlorfenvinfos 004 023 <= LICH}
Chlorpyrifios 0.0z 2 355 nd-24 64 ITo0 I.0E-124.40 10.02 md—20.34
DDE-pp 0.zo 0.5 2316 nd-137.464 173 md—8. 63 1543 nd-31.79
Driazinom 0.11 1 4 E0 nd-97 13 4271 13811083 .73 1365073
Drimethoate 0.0 005 272 nd-14. 32 218 0164 54 965 0334 44
Drirethomorph 0.3 158 < LICH}
Ethoprofios 004 019 142 nd-11 36
Hexaromszale 0.17 128 039 .04 042 -2
Imidacloprid 0.1g 112 1.65 md—5. 95 1.64 nd—2.19 a5 nd-32
hialathion 0.21 039 ER nd- 19 68
MAfemlawyl 01 082 00l md—2 37 25 081411 - DO
Mfethomayd 0.11 111 - Lo 1.05 md—4. 05 356 md—20 34
Panconazole Q.01 017 - LW 0.24 w042 1632 mi-8 38
Phosmat 024 132 231 od-11 57 447 nd—-26. 54
Pirimicarh 0.02 003 050 327 017 005051 007 i 15
Propyzarmide 0.a7 016 73 6.15-51.37
Simazine 0.0 032 Lo 1.65 mi-7.11
Tebuconazale 027 114 < LICH} 117 -7
Thizmethomam 0.28 105 042 md-1 38 = L0}
Triadimenal 018 211 4 62 i 44




Pesticides in Water (Surface Water, Ground Water, Drinking Water and Rain Water)

Pesticide LOQ Drinking Cround water Surface water Rain water Bull Environ Contam Toxicol
(ng.L') water (mel) (o217} (nz.L") DOI 10.1007/500128-013-1071-y
(Litani River and  {Oromtes
Quaroun Laks) River)
Av FRampe Av BRanpe Av Eangze Av Eange Av  BRange
Alachlor () 07 18 ma3d r()ccurrence of Pesticide Residues in Lebanon’s Water Resources
Aldrin (T) 0l 06 mnd-ll 04 pd07 | .
Bifenthrin (T) 0.l 0l od09 52 nd-33.7 =L0Q
Bromophos-ethyl 0.1 03 nd-l14 Recelved: 11 December 2012/ Accepted: 24 July 2013
Brnmuymin'late 0l 0.6 nd-15 o ].D'Q 04 nd-33 @ Springer Science+Business Media New York 2013
Caduzafos (I, N) 01 06 nd-36 05 nd-13 Owean Sc T (2017) Auailabie online at hetpe/link spinsercom s
Chlorprepham (H) 1.0 124 nd-34.6 btpe/dx dod.org 10.1007/51 2601-01 7-0041-4 £\ Sopri Link
& SpringerLin
Chlorpyrifos ( 2.0 12 pdtl 30 s EEESE Stience
Cyprodinil (F) 01 02 nd-l7 Journal
DDD (T) 05 08 =ndl2 16 09822 1 nd-34 E IS 20057172
DDE (T) 05 12 nd—ﬂ._ﬂ 11 0713 11 nd-2.7 =L0Q .
Diazinon (LA) 10 42 od-153 21 1724 T4 2897 41 1289 158 1846138 Monitoring of 45 Pesticides in Lebanese Surface Water using Polar Orgamnic
Dichloroves (4) | 1% nd-156  Chemical Integrative Sampler (POCIS) —
Dieldrin (T) 03 07 md-l3 06 ndd3 Al Ashi Aisha'~, Wael Hneine', Samia Mokh®, Marie-Héléne Devier’, Hélén Budzinsli®, and Farouk Jaber*
Al Adsha'™, Wae e', Samia MMokh®, £- ne Devier’, Hélen skd’, amd Fa z.Ja
Endosulfan sulfate 0.5 53 nd-9.2 Faculty of Sciences, Laboraory for Analysis of Orsmmic Compounds, Lebanese Unfversin, Beirur 6573, Lebanon
Fenpropathrin () 0.3 40.6 nd-220.1 <LOQ 065 nd6l gmﬁrﬁﬁg of Organic Compounds, National Council for Scientific Research, Labanese Atomic Energy Commizsion,
Hexachlorobenzene 0.1 1.7 nd43 15 12-16 =L0Q 05 nd-25 *Faculty af Sciancas, University qf Bordams:, Trlence 33405, France
Kresoxim-methyl 05 1.7 nd-123 Recefved 1 Ausnst 2006; Fevised 13 Febmaary 2017; Accepied 15 Manch 2017
Lindane (T} 0.3 18 nd-9.3 # KS0, KIOST and Sprnger 2017
Metalaxyl (F) 1.0 48 nd-145
Methoxychlor (T} 0.8 18 nd-4.7 =L0Q 34 nd64
Pendimethalin (H) 1.0 13 nd-9.7
Procymidone (F) 03 lé nd57 25 nd-6.0 =L0Q 07 npd29 (@) @ SB?ISEHPIBN
Pyrimethanil (F) 0.1 05 mnd-d3 bl | y
Quintozeme (F) 01 05 nd-13 P o et ogane pokions 4/7/74, d V/.‘D
Tecnazene (F) 0l 05 od17 04 0307 L
Tetradifon () 01 13 nd44 02 pd05 66 nd86 <10Q 08 nd$3 Pesticides: Aldrin, DDT, Dieldrin, Hexachlorobenzene,
Trifluralin (H) 0l 03 mod-l5F 03 02-04

Ascaricide, F fimgicide, H herbicide, I insecticides, N nemsticide. nd not detected, < L0 detected but ot quanified



Pesticides in Rivers (Surface and Ground Water from South Litani)

o= Watersamples from different water bodies in South Litani region were taken during four seasons of the year 2012.
; Surface water samples from Hassbany and Wazani River at two distinct points, 3 km apart approximately,
./ were collected at 30 cm deep during all seasons.
= groundwater samples were taken from three wells located in urban regions at approximately 100 m depth.
. = Water samples from either Derdara Lake (Khyam) or NebaaJawz (Shebaa) were collected at the nearest point
_Jthat can be reached from the original source.

-
Half-life
Chemical Speciation & Bioavailability, 2015 . ’ STOCKHOLM
Vol. 27. No. 2. 62-70. http://dx.doi.ore/10.1080/09542299.2015.1023092 3-10 years ) @ CONVENTION
Occurrence and levels of pesticides in South Lebanon water " e o oars
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Absorption, Effects and Toxicities of Pesticides

Organophosphates: affect the central nervous system (brain) and peripheral nervous system (nerves
BOdy Part Amount Absorbed found outside of the brain or spinal cord). Organophosphates attach themselves to the enzyme
(acetylcholinesterase- AChE) that stops nerve transmission. Therefore, there is suppression of AChE and
continuous electrical nerve transmission.
Carbamates: Disturbs the peripheral nervous system (short acting)
Organochlorines: Disturbs the central nervous system (Long acting)
Armpit 64% Pyrethroids: irritant to eyes, skin, and respiratory tract

Scalp 32% | . Eye 100%

7

Ear Canal 47%
Forearm 9%

* Reproduction
Palm of hand 12% « Teratogenicity (birth defects)

Abdomen 19%™] « Mutagenicity (altering genes)

_ Back of Hand 21% « Carcinogenic

. ' ..
Genital Area 100% * Neurotoxicity
* Immunosuppression

» Endocrine disruption

Foot 14% {
N Volodymyr Lushchak et al, 2018




Recommendations
= Washing fresh fruits and vegetables before eating helps remove surface residues

= Processing usually reduces residues, but may sometimes concentrate residues

= Cooking reduces residues

= Grow your own produce (Private Garden)

= Use non-toxic methods for controlling insects in the home and garden

= Use a Bio-pesticides biodegradable and eco friendly to the environment (Research study). EX: Essential oils
rich in phenols are also used as food preservatives in the food and flavoring industry, and ascaridol is widely
used as a worm killer. The role of essential oils and their compounds is highlighted as a green approach and a
potential alternative to synthetic pesticides

= Traditional method to eliminate herbs (Don’t use herbicides)

= Awareness by Public media, Education, Government




Conclusions

From 212 samples of apples, 16% of the analysed samples showed no residues, 23% contained residues at or below the MRL, and 61% exceeded the MRL. The most
commonly found pesticide residues exceeding the EU legal limits was chlorpyrifos, methidathion, and lambda-cyhalothrin. Multiple pesticide residues (up to five
different pesticides) were detected in 22.6% of all individual apple samples.

Reporting the occurrence of 28 pesticides, from the most widely used pesticides in Lebanon, at variable levels in water samples from different sources including
drinking water, ground water, surface water and rainwater.

The most frequently detected pesticides in groundwater and drinking water samples were diazinon (organophosphate insecticide and acaricide), DDE and DDD
(degradation products of DDT organochlorine insecticide), hexachlorobenzene (fungicide), aldrin, dieldrin and tetradifon (organochlorines insecticides and acaricides)
quantified at low levels (5 ng L-1 for each compound except for diazinon). The frequently detected organochlorine pesticides are classified as persistent organic
pollutants (POPs) and they have been prohibited to be used in Lebanon since 1992.

For groundwater samples, the highest individual concentration was recorded for Metalaxyl. This compound, mainly used as systemic fungicide, is moderately stable
under normal environmental conditions (with a half-life of 400 days) and mobile at the same time. It is used on many food and feed crops, and on non-food, residential
and greenhouse crops such as tobacco, ornamental plants, trees, shrubs and vines.

In Litani river and the lake of Quaraoun, the maximum individual pesticide concentrations were measured for fenpropathrin insecticide (220.1 ng L-1), chlorpropham
herbicide (34.6 ng L-1) and bifenthrin insecticide (33.7 ng L-1). In addition, eight insecticides, lindane, endosulfan sulfate, chlorpyrifos, diazinon, methoxychlor,
tetradifon, DDE and DDD, two herbicides, alachlor and pendimethalin, one acaricide was detected. Some of the detected pesticides are included in the US-EPA and the
European priority pollutant lists (EU 2001; US-EPA 1995),

In Orontes river samples, only diazinon was detected and quantified at a level up to 8.9 ng L-1. Other pesticides like hexachlorobenzene, methoxychlor, DDE,
fenpropathrin, bifenthrin, bromopropylate, procymidone and tetradifon were detected but not quantified due to their low levels.

The occurrence of diazinon in rainwater at high levels might be related to the amount of insecticides, in particular diazinon, used indoor to control cockroaches, ants,
silverfish, fleas and other insects in residential buildings and outdoors on a large scale by the municipality of Beirut.
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