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iy ) We all remember... In the UK

August 4t 2020

Daily new confirmed COVID-19 deaths

7-day rolling average. Due to varying protocols and challenges in the attribution of the cause of death, the number
of confirmed deaths may not accurately represent the true number of deaths caused by COVID-19.
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Data source: WHO COVID-19 Dashboard https://www.bbc.co.uk/news/uk-67658106



fmes)  We all remember... In Lebanon!

August 4th, 2020

https://youtu.be/oKFupx9x0-k?si=jpyij9viLIBBKPTIB

BN hews

BEIRUT'S HEALTH MINISTER HAS SAID ;I'_HERE HAVE BEEN MANY
BREAKING NEWS INJURIES AND LARGE AMOUNTS OF DAMAGE CAUSED BY EXPLOSION

. - ' "

Short-term hero... long term consequences ....



https://youtu.be/oKFupx9x0-k?si=jpyj9viLIBBKPTlB

What are the implications?

The wheat perspective

M. Main staple food for - E 409-450k tonnes
PR H 5.5M inhabitants equivalent to £198M
in 2021/2022

¥_-:=- : Contamination by
waw” J0% from import toxic fungal
compounds: A

Mycotoxins




Before...

Cranfield
University

The wheat system

Locally produced wheat (20%) Imported wheat (80%) ]
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‘s;m*::g Before... the wheat food system was safer

- X

Wheat arrived in Beirut port Silos (months) Optional: Warehouse (weeks)

The silo was ensuring:

v' Food security: 120k tonnes of grain storage capacity
v' Food safety:
v’ At arrival: In port sanitary inspection
v’ During storage: prevention of mycotoxin accumulation due to constant monitoring



What about mycotoxins?
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Silo storage

 Good management practices

« 1 study investigated the concentration
(Sampling July 2020)

* No increase of toxin during storage

!

“Potentially safe storage practices”

Warehouse storage

X

* Increase of mycotoxin accumulation due to
poor management practices:

o 24.4% with Aflatoxin B1 > UK maximum
limit
=» Hepatocellulocarcinoma risk
o 27% with Ochratoxin A > UK maximum
limit
=» Suspected kidney cancer risk
=> Kidney failure

(Daou et al., 2021; Joubrane et al., 2020)
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An army helicopter drops water yesterday at the smouldenng scene of Tuesday's explosion in the port of Beirut. & massive blast devastated the dock area of Lebanon's capital, killing a2 least 135 and wounding thousands
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... after
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The wheat system

Locally produced wheat (20%) Imported wheat (80%) ]

v

Storage warehouses (100%) | = Mills ]

Flour, semolina, and bulgur ]

}

. [ Distributors -> Retailers -> Consumers




‘s;m*:;ts Consequences on food safety and health

Only an estimate...

« Estimated increased of mycotoxin accumulation due to poor management
practices:

« x12-fold increase of aflatoxin B1 exposure (11.74 ng/kg bw/d)
=>0.97 liver cancer case per 100k persons per year

o X1.81-fold increase of ochratoxin A exposure (13.8 ng/kg/ bw/d)

=>equivalent to the Provisional Tolerable Weekly Intake (PTWI) of 100 ng/kg
bw as set by Joint Expert Committee on Food Additives

Without considering ...
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Consequences
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Need for Action
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Proposal for the development of new resilient infrastructure

 New storage capacity in Bekaa
» Targeted District-level storage facility @

* Energy-efficient solutions

* Increased storage capacity to cope with disruption
and price volatility ¢

o Cope with war-related threats (border Syria/lsrael)

Request for collaboration.... ®
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Supplementary slides
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stnported Food

Total Food Imports (2019-2022) ¥ G
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(World Food Programme, 2023)
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Main imported food items (Dec 21-Dec 22)

£198M

£156M

£139M

£124M
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£90M

£74M £67M £61M

£54M

£52M



=toriculture in Lebanon

* The main agricultural region is the Bekaa area in which 42% of agricultural
activity is located (Ministry of Environment/UNDP,
2011)

e Agriculture is supported there by adequate climatic conditions including a long
period of sunny days over the year, fertile soil and adequate average of rainfall

* The main products are wheat, barley, corn, legumes, vegetables, and fruits

L Bekaa Valley 17



‘s;?‘sﬁsﬁ eat Consumption

Wheat the most consumed grain in
Lebanon and used for the production of
many food items

* Wheat and wheat products are the most

consumed in the country, accounting for
35% of total energy intake (Nasreddine
et al., 2006) and 120 kg/capita/year
(Berytech, 2022)

Bread is almost consumed with every
meal

18

Local production of wheat amounts to
60,000 tonnes and covers almost 10% of the
national consumption (Daou et al., 2021)

Wheat cultivated is durum wheat that is
unsuitable for pita bread production and is
used for the production of two less popular
products = semolina and bulgur

So to cover the local needs, Lebanon relies
heavily on imports

In 2022, Lebanon imported 552,000 tonnes
of wheat (Food and Agriculture Organization
of the United Nations, 2023)
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=W¥heat Imports

Wheat imports in US dollars (Dec 21- Dec 22)

(World Food Programme, 2023)
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Percentage of source of wheat imports to Lebanon in 2020

Figure 1. Percentage of Wheat Imports in 2020

Figure 1. Percentage of Wheat Im

. From Russia . From Ukraine
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Meddeb, 2024)
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@ mmon Food Safety Issues in Wheat -Mycotoxins

T

 Produced naturally as secondary metabolites by filamentous fungi
that attack crops on field or during storage due to climatic conditions
including temperature and humidity

* Mycotoxins have several health effects most commonly

nephrotoxicity, hepatotoxicity, immunosuppression, carcinogenicity, u;“;i, s
and teratogenicity (Janik et al., 2020) § i I:_.,r___-_.;--;}:
« Mycotoxins can also lead to increased food waste and economic P f .

problems specifically in developing countries

« Vardon et al. (2003) estimated the total annual losses due to three
mycotoxins — aflatoxin, fumonisin, and deoxynivalenol — reach as
high as 1 billion US$

20 20



sAflatoxins and Ochratoxin A

Aflatoxins (AFs):

Best known and most widely studied

* Produced by Aspergillus species mainly in hot and humid climates
contaminating products including wheat

e (Can colonize crops under uncontrolled storage conditions

e Chronic exposure was reported to increase the risk of liver cancer
— the most potent form is aflatoxin B, (AFB1)

21

International Agency for Research on Cancer
(IARC) carcinogens classification

WHAT TO MAKE OF IARC’S CL

WHAT DOES IT MEAN?

CARCINOGENIC TO HUMAMS

Sufficient evidence in humans.
Causal relationship established.

PROBABLY CARCINOGENIC
TO HUMANS

Limited evidence in humans.
Sufficient evidence in animals.

POSSIBLY CARCINOGENIC
TO HUMANS

Limited evidence in humans.
Insufficient evidence in animals.

NOGENICITY
FIABLE

Inadequate evidence in humans.
Inadequate evidence in animals.

PROBABLY NOT
2 CARCINOGENIC
4 P “ . —



sAflatoxins and Ochratoxin A

International Agency for Research on Cancer
(IARC) carcinogens classification

Ochratoxin A (OTAY:

e QOTAis produced by widespread Aspergillus spp. and Penicillium spp.

GROUP WHAT DOES IT MEAN?

CARCINOGENIC TO HUMANS

Sufficient evidence in humans.
Causal relationship established.

e Contamination usually happens during storage

e Can be found in wheat

PROBABLY CARCINOGENIC
TO HUMANS

Limited evidence in humans.
Sufficient evidence in animals.

e QOTA consumption can cause toxic effects mainly nephropathy and
kidney cancer

POSSIBLY CARCINOGENIC
TO HUMANS

Limited evidence in humans.
Insufficient evidence in animals.

B
ABI

Inadequate evidence in humans.
Inadequate evidence in animals.

. IC?ATliACiS classified as a possible carcinogen to humans - group 2B by

ARCINO
NO LASS

||

PROBABLY NOT
CARCINOGENIC
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@usflmcotoxins in Lebanon

T

Previous studies done in Lebanon showed contamination of

_ebanese food with mycotoxins including AFs and OTA
This could be due to several factors mainly:

1- The Lebanese weather and climate

2- Poor agricultural practices

3- Poor storage practices

23 23



(SE?M cotoxins in Lebanon

2- Poor agricultural practices

Poor agricultural practices can lead to contamination with mycotoxins on field

A study showed the contamination of Lebanese cultivated wheat samples collected from the field where AFB1
and OTA were found in 71.8% and 84.6%, with 35.2% and 23.7% of samples with contamination levels exceeding

the maximum limits, respectively. (Joubrane et al., 2011)

24 24



(SE?M cotoxins in Lebanon
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3- Poor storage practices:

Uncontrolled conditions can lead to contamination in storage

This was previously demonstrated in a study, that showed the contamination of Lebanese stored wheat samples
collected from the storage warehouses where AFB1 and OTA were found both in 48.3% of samples with 24.3%
and 27% of samples with contamination levels exceeding the limits, respectively. (Joubrane et al., 2020)

“The storage warehouses lack any control of temperature and humidity causing the crops to be prone to fungal

attack; pest infestation was reported, and storage hygiene measures were not applied”

25




C Aflatoxin and Ochratoxin A contamination in wheat and by-
/ products in Lebanon

AFB1 and OTA Mean Contamination in Wheat and Wheat By-products in Lebanon

1.886
1.8

1.6
14

1.2

0.8

0.6

» N ) 0.478
0.25
0.2 */
0.04 0.26
0 gt
Wheat from silos Wheat from supermarkets and mills Wheat by-products
-®-AFB1 (ug/kg) =-=OTA (ug/kg)
26 26

(Daou et al., 2021)
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itical Opinion

The silos were considered as a critical control point to prevent contamination of wheat in storage and maintain
their quality

With the destruction of the silos there is an increased risk of AFB1 and OTA contamination in Lebanon,
especially, since previous studies have shown the contamination of wheat stored in warehouses that lack any
control on safety measures

The food security of Lebanese people is threatened as well, taking into consideration that Lebanon does not
produce enough wheat that is used to produce the staple food (bread) and relies heavily on imports

The destruction of the silos coincided with the period of Covid-19 pandemic, followed by Lebanese economic
collapse and high inflation, and the Ukraine-Russia war in making it almost impossible to establish new

controlled storage facilities to ensure food safety due to limited resources
27



@ nclusion
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e There is an urgent need to establish modern grain silos in Lebanon

* Risk assessment studies are needed to explore the contamination frequency with aflatoxins
and OTA after Beirut port explosion and check their effect on public health

» Traceability systems need to be developed to follow the wheat through the entire food chain
(from admission to the level of consumption) and ensure food safety control at every stage to
decrease chemical contamination by mycotoxins, specifically, during storage

» Local wheat production and the investment in soft wheat cultivation should be encouraged

28
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