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 Laboratory for Analysis of Organic Compounds (LACO)

• National Council for Scientific Research (CNRS)

• Lebanese Atomic Energy Commission (CLEA)

Background

 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

• Analysis of Unknown compound for Lebanese customs 

EU regulation Codex 



 Laboratory for Analysis of Organic Compounds (LACO)

Background Collaborations/Partners

• 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.



Collaborations/Partners



Organic Contaminants

Surface water

Drinking water

Ground water

Community

Animal Farms

Risk to human health

Residues in food of vegetables          

origin

Agriculture Field

Pesticides,   PCBs, HAPs,  PFOS

Antimicrobials,   Hormones, 

Residues in Environment

Residues in food of animal 

origin

Risk to human health

Persistent Organic Pollutants (POPs)::

 Persistent in environment & in 

organism/body

 Toxic to humans/biota

 Mobile in the environment

 Endocrine disrupting



Pesticides in Apples

• CODEX-MRLs • EU-MRLs
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 212 apple samples locally collected from producers

 Collection was carried out between 2012-2016

 QuEChERS EN 15622 method for sample preparation was adopted

 GC-MS multi residue quantitative method for detection & quantification of 40 
pesticides

*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. 



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) • SPOT SAMPLING 

The POCIS was built using Oasis® HLB bulk sorbent (average particle 

diameter: 60 μm) and polyethersulfone (PES) SUPOR 100 membranes

(0.1 μm, 90 mm diameter)

PRC: DIA-d5

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



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

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).



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

Pesticides: Aldrin, DDT, Dieldrin, Hexachlorobenzene,



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

 Water samples 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

that can be reached from the original source.

Half-life 

3-10 years

DDT and their metabolites:

Insects :  Death

Fish: Reproductive effects

Neurotoxin effects

Birds: Eggshell thinning

Mammals: Localized liver 
and kidney damage

Neurotoxin effects

Teratogenic effects 
(mice)

Carcinogenic effects 
are likely



Eye 100%

Back of Hand 21%

Scalp 32%

Forearm 9%
Ear Canal 47%

Palm of hand 12%

Foot 14%

Abdomen 19%

Genital Area 100%

Armpit 64%

Body Part       Amount Absorbed
Organophosphates: affect the central nervous system (brain) and peripheral nervous system (nerves 

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)

Pyrethroids: irritant to eyes, skin, and respiratory tract

• Reproduction

• Teratogenicity (birth defects)

• Mutagenicity (altering genes)

• Carcinogenic

• Neurotoxicity

• Immunosuppression

• Endocrine disruption

Absorption, Effects and Toxicities of Pesticides 

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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