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AFRICAN CONTINENTAL FREE TRADE AREA
CREATING ONE AFRICAN MARKET
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Implementation $450bn
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OOOO POPULATION:

(7 1.2 billion (70% below age 30)

é POTENTIAL MARKET SIZE:
$ 3.4 trillion

(GDP, Tralac, 2020)

Source: World Bank Group Report, 27 July 2020
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The Food Safety Strateqgy for Africa 2022-2036

Outcomes:

Contribute to improved public health, food and . ?‘ Enhanced consumer Increased safe food
nutrition security, sustainable livelihoods and S| ey

economic growth protection trade

Strategic Objectives: Strengthen capacity to manage food safety risks along the food value chain

o | N o | N
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SO3:
Promote food safety
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SO1: culture, evidence- strengthen
Strengthen food Strengthen the based adyoqacy, Improvetrade and Strengthen research, coord!nation
safety policy, legal _human and communication, ma_rket access at innovation, mechanisms and
and institutfonal infrastructure informationand national, regional, technology enhance
capacity for food knowledge sharing continentaland development and cooperation at

frameworks ;
to raise consumer transfer
awareness and

empowerment

national, regional,
continentaland
global levels

controlsystems global levels




The AFRIMETS initiative is supported by

;r:M

cooperation
DEUTSCHE ZUSAMMENARBEIT

AFRIMETS
:

« Within AfCFTA, the risk to the food supply chain will
be increased through frictionless trade between
countries, necessitating the strengthening of local
testing capabillities.

« 2021: AFRIMETS, proposed a food testing capacity- PAN AFRICAN
building project divided into 2 phases. FOOD SAFETY
« 2022: Phase 1: Pan African Survey to assess the TESTING CAPACITY

food safety testing capacity within the AfCFTA,
identify gaps and challenges

» 2023: Phase 2: Training

AFRIMETS Survey Report is available at

http://www.afrimets.org/SitePages/Home.aspx
T TSNS




Survey Approach § AFRIMETS

Coordinated by NMISA

Training needs and staff qualification profiles
Instrumentation, automation and LIMS
Access to PT and reference materials
Accreditation and Quality Systems 15 U P P "~ S
General laboratory operational challenges ’ / G
Participation in food monitoring programmes
Testing services (current/ planned)

Foodstuff categories
Volumes of samples analysed and client demographics S —

Gap score; the difference between country need and the T

food testing laboratories within the Africa Continental Free Trade Area. Due to the comprehensive

deg ree Of i m p | e m e ntatio n nature of this survey, we would prefer for it to be completed by the head of the laboratory or the QC

manager.

SurveyLab™, on-line platform used that allows for easy
access by participants through desktop PCs or mobile
phones, only requiring internet access

@
©
Available in English, French and Portuguese nmisa

National Metrology Institute of South Africa
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Figure 1 E: Percentage of total employment in the African
Agricultural Sector
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Figure 1 F: African exports to the European Union (Million Euros)



AFRIMETS
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Academic Research Laboratory h 5%

National Research Institute [ 6%

Public Laboratory or Metrology Institute (State/ L 2
0

Government funded)

Private/ Commercial Testing Laboratory
Designated Laboratory for exports

Other

Laboratory categories of respondents including ISO/IEC 17025 accredited laboratories.

Some respondents may have selected more than one category




Number of laboratories

275

250 6 - 10 years
225 W3- 5years
200
175 ® Develop capability in O - 2 years
150 | |
m Offering but not accredited
125
100 m [SO/IEC 17025 Accredited
75
50
25
0
\QQ) .\% ) Q)Co
) Q@%\ C§§Q\Q @@
S S5 &




Number of laboratories

275

6 - 10 years
W3- 5years
m Develop capability in 0 - 2 years
m Offering but not accredited

m |SO/IEC 17025 Accredited
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Notifications, alerts and border rejections received by Africa during 2019 from the
European Rapid Alert System for Food and Feed (EU-RASFF)

Chemical Contamination, 1%
Food poisoning, 0%

Chemical content, 14%

Mycotoxins, 48

Microbiological, 6%

Documentation/
Labelling, 3%

Pesticides, 12% !
Heavy metals, 4%



Matrices tested for each food testing category
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Cereals/ Grains (Maize, wheat, rice, oats, barley, rye, millet, sorghum) 8.0% 32 | 16 7 7 3 3
MNuts, nut products and seeds 5.7% 23 9 7 3 1 1
Milk and milk products {cheese, cream, yoghurt) 5.7% 34 [ 31 | 17 7 8 9 3 0
Fruits and vegetables 5.3% 34 | 18 | 34 8 8 2 2 1
Water (for human consumption, mineral water) 5.1% 3 0 (18 | 13| 6 3 3 0
Processed fruits and vegetables 4.9% 33 |15 | 24 | 6 9 5 2 1
Fish and Fish products 4.5% 34| 33| 9 16 | 15 | 6 2 3 0
Animal Feed and Pet food 4.4% 27 | 31 | 12 5 4 3 2 0
Meat and meat products 4.3% 35 | 31 | 10 | 11 7 8 i 1 0
Infant foods 4.2% 34 1 25 |25 |13 | 4 | 1N 3 1 0
Fats and oils 3.9% 32| 26 |12 |12 | 4 9 ] 1 0
MNon-alcoholic beverages 3.9% 33| 23 | N 5 4 1 11 9 1 0
Poultry meat and poultry meat products 3.8% 29| 24 |10 (13 | 6 7 5 1 0
Herbs and spices 3.8% 25 | 25 | 18 | 18 5 5 4 0 0
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Faecal (Thermotolerant) Coliforms

I\/I l C rO b I O | Og I Ca | Escherichia coli
p a t h O g e n S Salmonella spp.

Staphylococous aureus

Enterohacteriaceas |
Listeria |
Bacillus cereus |
Clostridium perfringens enterotoxin | I NEGEGEG_————
= Pseudomonas asruginosa ||
‘d"é Enumeration of Intestinal Enterococei (Faecal Streptococel) [
E’ V. cholera and V. parahaesmolyvticus || D
E Enumeration of Glucuronidase positive Escherichia coli | I RN
« Standard ISO methods S Shigella IS
« Of 113 responses received S Campylobacter spp. IS
w )
only 4 labs applying real time Vibrio spp. IS
PCR Sulfite reducing bacteria {anaerobic conditions incl. Clostridia) | N S
Enterctoxin | RN
No. of Laboratories S
0 20 40 60 80 100 120 140 160 180 200 I
% Yeast and Mould (Y&M) Counts [ s
E Total Bacteria Count/ Total Viable Count/ Standard Plate Count [ D I
E’ Total Microbial activity (TMA) IR .
5
%:L Alicyclobacillus species || NN N . 263 |ab0ratOFIeS
2 Thermophilic Flat Sourer Spore formers& Aciduric Flat Sour Spoilers | .
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Toxic and nutritional elements

Heavy metals (Arsenic, Chromium, Cadmium, Lead,
Mercury, Methylmercury, Tin)

Toxic trace elements

Speciation analysis

Other

121 laboratories



Natural Toxins:

Aflatoxin B1
Aflatoxin B2
Aflatoxin G1
Aflatoxin G2
Total Aflatoxin
Aflatoxin M1
Ergot sclerotia
Patulin
Ochratoxin-A
Deoxynivalenol
Nivalenaol
Zearalenone
T2-toxin

HT?2 toxin
Fumonisin B1
Fumonisin B2
Fumonisin B3
Total Fumonisin
Ctirinin

Other

None

Mycotoxins

42%
2%
16%
44%
23%
8%
26%
10%
9%
18%
18%
12%
23%
4%
1%
10%

73%

64%
62%
61%

73%

113 laboratories




Ciguatoxins (gempylotoxin, tetrodotoxin, tetramine) 0%

Shellfish Toxins (Paralytic shellfish poisoning,
Neurotoxic shellfish poisoning, Diarrhetic shellfish - 15%

N at u ra | TOXl n S ) poisoning, Amnesic Shellfish Poisoning)
Alga |/ Histamine (Scombrotoxin) _ 62%

p hVCOtOXl n S Other (okadaic acid (OA), azaspiracids (AZA), I 39,

yessotoxins (YTX), pectenotoxins (PTX))

Cyanogenic glycosides, Lectins, Furocoumarins,

Pyrrolizidine alkaloids, Tropane alkaloids, Solanines _ 18%
and chaconine

Toxin hypoglycin A. I 3%

34 |laboratories



Organochlorine pesticides and their metabolites
Organophosphate pesticides and their metabolites
Urea pesticides

Dinitroaniline pesticides

Carbamates

Pyrethroids

Glyphosate-based pesticides and metabolite AMPA
Triazine Pesticides and their metabolites
Chloracetanilide pesticides and their metabolites
Phenoxyalkanoic acids

Quaternary ammonium salts

Neonicotinoids

OTHER

Pesticides

T 17%
I 19%

T 23%

1%
1A%
— 0%
0%

_9%

— 87%

e 83

T 56%
T 57%

T 30%

70 laboratories
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Acephate

Pesticides

a

Deltamethrin
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Figure 1: Structure of Acephate and Deltamethrin

Table 2: Compound information|

Measurand Acephate Deltamethrin®
CAS Number 30560-19-1 52918-63-5
Substance group Organophosphate Pyrethroid
Molecular Formula CsH1oNOsPS C2:2H19Brz2NOs
Molecular mass 183.17 505.2

Ko 0.82 -6.2

Isomerism Chiral molecule Chiral molecule

#Deltamethrin is the sum of Cis-deltamethrin its o-R- and 7Trans-isomers.




Veterinary Drug Residues

Adrenoceptor agonist (e.g. Clenbuterol)

Anthelmintic agent (e.g. Ivermectin, Thiabendazole)

Antibacterial, antifungal and anthelminthic agent (e.g. Gentian Violet)
Antibacterial agent (e.g. Olaquindox)

Antifungal and antiprotozoal agent (e.g. Malachite Green)
Antimicrobial agent (e.g. Amoxicillin, Tetracyclines

Antiparasitic agent (e.g. Emamectin Benzoate

Antiprotozoal agent (e.g. Metronidazole

Beta-adrenoreceptor blocking agent (e.g. Carazol

)
)
)
)
Glucocorticosteroid (e.g. Dexamethasone)
Growth promoter (e.g. Stilbenes, Zeranol)
Insecticide (e.g. Cypermethrin)

Production aid (e.g.e.g., Abamectin, Testosterone)
Tranquilizing agent (e.g., Azaperone)

Trypanocide (e.g. e.g., diminazine)

Other




Antimicrobials

Aminoglycosides (Gentamicin) 38%
Carbapenems (Meropenem) 0%
Fluoroquinolones e 12%
Glycopeptides and lipoglycopeptides (Vancomycin _ 4%
Macrolides (Azithromycin

Oxazolidines (Linezolid

)

)
Monobactams (Aztreonam) 0%

)

)

Penicillin’s (Piperacillin

4

Polypeptides 0%

Human health

-

Sulfonamides (Sulfamethoxazole)  cettttttttt0tEEE—————————————— 73%

Food

Streptogramins (Quinupristin) — 15%

production

Tetracyclines (Chlortetracycline) — 85%

Quinolones (Ciprofloxacin) — 31%

Environment

Amphenicols (Chloramphenicol) | ]

Cephalosporins (cefepime) — 12%

Glycylcyclines (Tigecycline) e 8,

. Plant © One Health
i approach d
=i/

Ansamycins (Streptovaricins) 0%

Animal health Phosphonic acid derivatives (Fosfomycin) s 4%

Polymyxins (Colistin) 49,

Aquatic health Lincosamides (Clindamycin

Pseudomonic acids (Mupirocin

Riminofenazines (Clofazimine

»

Steroid antibacterial (Fusidic acid

Sulfones (Dapsone

Cyclic peptides (Bacitracin

Nitrofuran derivatives (Nitrofurantoin

Nitroimidazoles (Metronidazole

Pleuromutilin’s (Retapamulin

)
)
)
)
)
Aminocyclitols (Spectinomycin) 4%,
)
)
)
)
r

Othe




Instrumentation and equipment in
participant laboratories

Extraction chromatography and liquid scintillation counting
Multiplex PCR

Strip test (Lateral Flow Device or Dipstick)

GC-NPD

ICP-MS/MS

AES

Energy Dispersive X-Ray

Liquid scintillation counting

Qualitative - Near Infrared Spectroscopy

DUMAS

Qualititative analysis - PCR
lon chromatography
Quantitative real-time PCR
PCR

ICP-OES

TLC

ICP-MS

GC-MS/MS

CHARM

Karl Fischer Titration
LC-MS/MS

GC-ECD

LC-FLD

ELISA: Enzyme-Linked Immuosorbent Assay
GC-MS
LC-uv
GC-FID
Ashing
Microscopes
AAS
Titration
Kjehldal

113 laboratories

E—— §
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10
10

55

55

56
57

0 10 20 30 40 50
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K Lead times for delivery of consumables N \
* Restricted budget and procurement procedures *Lack of commitment of top management in
 Sub-standard laboratory materials have flooded providing resources and infrastructure.

the market +Limited funding to replace old instrument (no

* Import of CRMs and chemicals longer serviced by instrument suppliers)
* Availability of suppliers, local agents, *Maintenance of laboratory infrastructure
maintenance and repairs most difficult, *Customers do not accept analysis costs

» Difficult to renew old materials Supply chain (quotes)
« Calibration services challeng es Instrument support services too costly
*Low customer demand

*Insufficient equipment
-Underfundiry

~

> Challenges

Infrastructure
& Technology

*Limited HR/ staff

Staff demotivated, poor salaries
Education, shortage of skilled manpower,

low skill level of analysts
dnable to meet PT result submission deadlines

*Insufficient knowledge in result interpretation.

Limitation on amount of staff employed and
replacement of retiring staff members

/

Not enough space

Risk Analysis Systems (RAS)
Lack of general database for analysis.
Automation of result interpretation
Non access to the instruments
Obsolete and redundancy of lab equipment
* Laboratory not well equipped




Ranked laboratory challenges

F

7

Weighted ranked difficulties (1 being least difficult and 5 most difficult) 1 2 3 4 5

Delays caused by importing chemicals, reagents and equipment, instrument spares/ repairs 9) 10 | 34 | 34 | 118
Lack of instrument supplier’s maintenance and training support 13 | 22 | 34 | 52 | 96
Operational expenses are too high 14 14 | 52 | 34 | 92
OTHER 50 | 16 | 16 | 22 | 72
Technology and digitalisation limitations 9 20 | 58 | 66 | 64
Training and retaining of analysts 6 30 | 94 | 68 | 62
Lack of access to relevant PT schemes, reference materials 151 34 | 66 | 46 | 50

1 = least challenging; 5 = most challenging




Key recommendations

GAP SCORE (MAX) Major food testing category

Burundi (East)

Sierra Leone (West) 9 DRC (East)
Senegal (West) : ; Ethiopia (East)

Nigeria (West) Kenya (East)
Ghana (West) _ \ / _ Rwanda (East)

8 1
\“ 7 i
6

Cote Ivoire (West) _ _ Somalia (East)

Cameroon (West) __ __ ((South)) Sudan (East)

Burkina Faso (West) -__ _- Sudan (East)

Zimbabwe (South) ----___ 7 A | = - Tanzania (East)

_________________ ) A\ " === Uganda (East)

Zambia (South)

((South)) Africa (South) -~~~ 77> Algeria (North)

Seychelles (South) Egypt (North)

Namibia (South) ~ ~ Tunisia (North)
Mozambique (South) / i Angola (South)
Mauritius (South) / " Botswana (South)

Malawi (South) / Comoros (South)
Madagascar (South) Eswatlnl (South)
Lesotho (South)

= icrobiology Nutritional e===Heavy metals e====Toxin ===Pesticides

AFRIMETS

Intra-Africa Me ’rro|0(,/ 5}\ em
Systéme Intra-Africain de Métrologie

1. Prioritize National Needs:
prioritize gaps identified according

to country GAP scores.

COUNTRY NEED:
1 is not important
10 is very important

IMPLEMENTATION:
1 indicates not yet implemented
10 indicates fully implemented

GAP SCORE = COUNTRY NEED (IMPORTANCE) — LABORATORY IMPLEMENTATION



AFRIMETS

Intr Af a Metr ology Syste
J Syst It Af n de Métr ologe

Key recommendations

1. Prioritize National Needs: prioritize gaps identified according to country GAP scores.

N\

2. Instrument Training: for routine operation, maintenance, and troubleshooting.

N\

3. Training Support: For monitoring + inspection labs to obtain ISO/IEC 17025

accreditation, implement QMS, and address technical elements within the standard, such

as method validation, metrological traceability and the use of standard methods of analysis
\(ISO, AOAC, etc).




Key recommendations

Testing of Staple Commodities: Focus on testing cereals and regionally boosted cereal
commodities for mycotoxins, heavy metal contamination, pesticides, and mandatory

fortification of vitamins and macro/micronutrients.
\,

Microbiological Testing: Address the challenges in microbiological testing and support
labs in becoming accredited in this category within the AfCFTA.

N

Molecular Biology Platforms: Provide support for labs interestedin implementing
molecular biology platforms for microbiological testing (strain identification).

N\




AFRIMETS

/5>

Key recommendations

Testing of Fruits and Vegetables: Conduct testing of pesticides in regionally relevant fruits
and vegetables for intra-regional trade, including those at risk of trade bans.

N\

Testing of Animal and Animal Products: Support the supply of reference materials and
proficiency testing schemes for sectors such as fish, poultry, and meat. Address issues

related to importing and clearing animal products.
N\

Veterinary Drug Residues: Address concerns about antimicrobial resistance (AMR) and
uncontrolled drug use in the animal and fish production industry.

N\,




- () ATRIMETS

Centralized Training Hub: Consider establishing a centralized AfCFTA training hub and

reference laboratory for food fraud and adulteration testing, as well as reference methods
for emerging contaminants, such as microplastics.




2023-2024 Training courses ~ (*§ ATRIMETS

Proficiency Testing

Schemes
« GC & GC-MS e Mycotoxin e Chemical » Mycotoxins
« LC & LC-MS « Pesticides metrology « Pesticides
* ICP-OES & MS - Toxic elements * Traceability, UoM, « Toxic elements
« Nutritional method validation - Vet drugs
. Practhal sample
e Develop & validate ggsleysss';%nt e Continued
methods. Report competence

» Workshop




PA®I Cassava Project

PAN-AFRICAN QUALITY INFRASTRUCTLIRE

2\ AFRIMETS

« Staple food for both humans and domesticated
animals throughout Africa.

« Although 54 to 61% of all cassava is produced in only
four countries, it is traded across many African
countries.

+ |deal case study for the African Quality Infrastructure,
specifically looking at laboratory readiness in
assessing basic food safety parameters:

« Toxic metals; pesticides; mycotoxins; and for cassava
specifically, hydrogen cyanide (HCN).

« These food safety parameters are required to comply
with CODEX Africa and REC standards, for intra-Africa
trade but also for exports outside the African region.

« 20 Laboratories participating in custom NMISA
Cassava PTs, followed by workshops

cooperation

ttttttttttttttttttttt

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

‘nmisa

National Metrology Institute of South Africa



PAQ®I

PAN-AFRICAN QUALITY INFRASTRUCTLIRE

Cassava Project

2\ AFRIMETS

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Broadly, better agreement in the results reported Protein Exceeds
for moisture may be attributed to the relative : 14 9/100g
simplicity of the measurement as well as the AR
prescribed method for moisture (although not
used by all laboratories I S SR T T T T
Moisture T
: .| The low protein content in cassava presents a more
§ 2 e S i i S ——————— challenging measurement and may have contributed
et to the increased spread for this parameter. _ -
NERRE K |
b




PAQ®I

PAN-AFRICAN QUALITY INFRASTRUCTLIRE

Cassava Project

Assigned %RSD total no. z-

Value mg/kg participants scores

(o TRl 0.0157 Nickel (Ni)

% z- Assigned
op %RSD PT scores Value
|z|<2 mg/kg

O\ AFRIMETS
%

Calcium (Ca) 222 i Phosphorus (P) 1177

Chromium (Cr) 0.0307 Potassium (K) 1636

Copper (Cu) 1.29 i Sodium (Na) 7.63

Iron (Fe) 10.5 1.2 Sulphur (S) 1243

Lead (Pb) 0.00207 0.00045 . Zinc (Zn) 7.90

Manganese
(Mn)

6.69 0.80 % Moisture 13.72

5 %RSDPT __ *RSD  ftotalno.z- SZ:’:‘*S
participants scores |z]<2
65 55 63 13 38
86 5.3 45 15 20
0.90 12 149 17 12
68 55 75 6 67
0.93 12 73 24 >4
148 11 21 21 52

PTs currently underway for:
Pesticides, mycotoxins and HCN in cassava, ending March 2024
Second rounds requested for improvement

nmisa

National Metrology Institute of South Africa




NMI/DI
representatives from

Egypt, Kenya, Tunisia,

Uganda, Eswatini,
Rwanda, Tanzania,
Zambia, and
Zimbabwe

NMISA Team

AFR[METS

l’ ‘ [

f
{
\ vetomae ~
’ / '~.zLJ:’:|/V‘ ! IHrd=-M

s

§

upport:
AFRIMETS Secretariat
PTB — German Cooperation
IAEA-FAO Africa Food Safety Network
AOAC Africa
SA NLA, US-FAS
PAQI

Thank you
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