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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby attests that

Industrial Research Institute

Lebanese University Campus, IRI Building,
Hadath (Baabda) Beirut, Lebanon 11-2806

Fulfills the requirements of

ISO/TEC 17025:2017

In the fields of
TESTING and CALIBRATION

Tlus certificate is valid only when accompanied by a current scope of accreditation document,
The current scope of accreditation can be verified at www anab.org,

AN

Jason Sune, Vice President
Expury Date: 29 August 2026
Certificate Mumber: ACT-1808
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ANSI National Accreditation Board

CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

Hereby atests that

Industrial Research Institute
Lebanese University Campus, IRI Building,
Hadath (Baabda)

Beirut, Lebanon 11-2806

Fulfills the requirements of

ISO/IEC 17020:2012

In the field of

INSPECTION

Tlhas certificate 15 valid only when accompamed by a current scope of accreditation document.

The current scope of accreditation can be verified at www.anab.org,

Jason Stine, Vice President

Expiry Date: 29 Awpust 2027
Certificate Number: AI-2499

ANEI Mariawal Accraciiatiny Bosrd

An mspection body's ful illment of the requurements of ISOTEC 1 7000: 201 2 means the inspection body meets both the
technical competence requurements and management systen requurements that are necessary for it 1o conssstently
delaver techaacally valid mspection resubts (refer to jomnt ISO-ILAC-IAF Comnumaqué dated Sept 2013).
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Occurrence and Health Risk Assessment of Per- and
Polyfluoroalkyl Substances in Yogurt Across
Lebanese Governorates
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*  Correspondence; sandra sarkis@net.usjedu.lb (5.5.); nicolas@trocolleges.com (M. T.)

*  These authors contributed equally to this work.

Abstract

Per- and polyfluoroalkyl substances (PFAS) are persistent environmental pollutants of
emerging concern due to their widespread use and potential adverse health effects. This
study assessed the concentrations of key PFAS compounds in yogurt samples collected
from eleven Lebanese governorates. Results revealed notable geographic variability, with
the Bekaa region exhibiting the highest PFAS levels, particularly PFHpA, PFOA, PFHxS,
PFOS, and PFPeA, while Jbeil showed the lowest concentrations. Health risk assessment
using estimated daily intake (EDI), risk quotients (RQ), and cumulative hazard index
(HI) indicated all individual compound exposures below established safety thresholds.
However, elevated RQs for PFOS and PFOA and an average HI of 0.71 suggest potential
chronic exposure concerns in high-burden regions. These findings emphasize the impor-
tance of continued monitoring and risk management to protect public health and inform
environmental policies addressing PFAS contamination in Lebanon,

Keywords: PFAS; yogurt; food contamination; Lebanon; risk assessment

IRI (sgiull pyaill

C



..“ I ” |:|IJ L "

)

Article

Heavy Metal Contamination in Yogurt from Lebanon:
Evaluating Lead (Pb) and Cadmium (Cd) Concentrations
Across Multiple Regions
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*  Correspondence: sandra sarkis@inet.usjedulb (5.5); rayan kashmar@int-atlantique.fr or
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Abstract: The toxicity of metals such as lead (Pb) and cadmium (Cd) makes heavy metal
contamination in food products a major health concemn. The aim of this study is to measure
the levels of Pb and Cd in yogurt samples that were collected from 11 distinct Lebanese
locations and determine their compliance with the legal limits set by the European Commission
(0,02 mg/ kg for Pb and 0.005 mg/ kg for Cd). A total of 165 yogurt samples were examined
using atomic absorption spectrophotometry (AAS), Interestingly, the findings showed that
10.9% of samples had Pb concentrations over the allowable limit; the highest amounts were
observed in Baalbeck-Hermel (0.118 mg/kg), North Area (0.125 mg/kg), and South Lebanon
(0115 mg/kg). In addition, the highest detected concentrations of Cd were found in North
Area (0.0 mg/kg), Baalbeck-Hermel (0,076 mg/kg), and Akkar (0.042 mg/kg), with 14.5%
of samples above the limit, The results show regional differences in contamination, which are
probably caused by industrial emissions, agricultural activities, and enwironmental pollution.
To better understand the potential health implications, the estimated daily intake (EDI) of Pb
and Cd through yogurt consumption was calculated and compared to international health-
based guidance values. Although the EDI values suggest a low risk from yvogurt alone, the
findings highlight the importance of cumulative exposure and emphasize the necessity of
regular monitoring and stricter implementation of food safety laws to decrease exposure o
heavy metals through dairy intake.

Keywords: heavy metals; yogurt; Lebanon; public health; environmental pollution
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