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Many discussions, especially sweeteners.

When we think of sugar, sweet flavor immediately comes to
our mind. But SUGARs are NOT ONLY used as SWEETENERS,
they also HAVE important TECHNOLOGICAL FUNCTIONS.

WHAT is  TECHNOLOGICAL FUNCTIONS ?

To ensure processed food remains
safe and in good conditionWe use FOOD ADDITIVES 



PRESERVATIVE
Prevents microbial
growth and spoilage

TEXTURE-MOUTHFEEL
help provide soft structure
and smoothness..

COLOUR
Sugars develop
the brown color

BALANCE
Balance acidic and 
bitter flavours

TASTE
Make high-
fiber foods
taste better.

VOLUME
Adds volume

FUNCTIONS of 
SUGAR



Low and No Caloric Sweetners (LNCS)

Like all food additives, LNCSs are regulated substances that undergo 
a global COMPREHENSIVE SAFETY ASSESSMENT by food safety 
authorities before the market.

LNCSs are food additives used to give the foods a taste



COMPREHENSIVE SAFETY ASSESSMENT provided by THE 
RISK ANALYSIS is SAME for EACH FOOD ADDITIVE. 



It is a PRIORITY ISSUE for all international and national 
health authorities.

NEEDS SAFETY ASSESSMENT?

To protect our health by providing access to safe food.

Foods are continuously monitored throughout life for
sustainable food safety.



Since food is in unlimited mobility and food produced in one country
can be consumed in many countries, food safety is a global issue that
crosses borders and needs international cooperation.

The "Codex Alimentarius Commission" established by WHO and FAO in
1961 was born out of this need.

INTERNATIONAL COLLABORATION IN FOOD SAFETY IS ESSENTIAL



THERE IS CONSENSUS AMONG
HEALTH/FOOD AUTHORITIES AND
SCIENTIFIC ORGANISATIONS.

provide CREDIBLE INFORMATION



INTERNATIONAL STRUCTURING IN FOOD SAFETY ORGANISATIONS

Codex Alimentarius
1961-Food Code

Food Authorities of 
Other Countries

EFSA EU Countries

JEMRA- Microbial Risk

WHO-FAO 
Expert Commitee

SCIENTIFIC COMMITTEES

JECFA-Food Additives

JMPR – Pesticide Residue

FDA, FSANZ, FSCJ etc.

FSA-Food Standarts Agency (England, Wales and Northern Ireland); The 
French Agency for Food, Environmental and Occupational Health & Safety, 
Food Safety- Ireland; AGES –Austria, Livsmedelsverket-Sweden

JEMRA; Joint FAO/WHO Expert Meetings on Microbiological Risk Assessment; FSANZ; Food 
Standards Australia New Zealand, 

FSCJ; Food Safety Commission of Japan

Agriculture, livestock and food production are subject to EU laws and 
standards. EU contr. apply standards harmonised with EU legislation 
on food safety and establish controls to implement them



• There is no zero risk. Every activity has risk.

• All regulations are risk based.

• The safety assessment should make for every activity,
not only for food.

• «Safety assessment» is based on risk analysis



1. RISK ASSESSMENT
SCIENTIFIC

2. RISK MANAGEMENT
POLITICAL

3. RISK COMMUNICATION

Interactive exchange of information and opinions

Selection of Alternatives and
Appropriate Protection

Qualitative/Quantitative Risk 
Assessment

RISK ANALYSIS

The best way for global food safety is RISK ANALYSIS



FOR RISK ASSESSMENT WE NEED EVIDENCE-BASED DATA



• cannot prove 
causality

• more susceptible to 
sci. bias

Obs.Res..



FOR RISK ASSESSMENT, 

IT IS ESSENTIAL TO GET 
THE ACCURATE DATA FROM 

EVIDENCE-BASED SCIENTIFIC STUDIES

CRITICAL READING is IMPORTANT 
to choose the accurate data

NOT ALL SCIENTIFIC RESEARCH IS 
RELIABLE AND VALUABLE. 

Every article published in a peer-reviewed 
scientific journal may NOT be worth 

considering.

Is study credible ? 
No 

Do NOT waste time



 To understand scientific evidence correctly .

 When experimental evidence is either absent or limited, regulators can turn
to observational evidence. 

 To interpret correctly this evidence, it is essential to understand
methodologies, results and limitations.

cannot prove causation. Confounding factors 
Selection bias
 Information bias
Publication bias



How to read and evaluate a scientific paper by Non-Scientists

ABSTRACT
• Study type-worth to read
• N=?
• How selcted, collected and

stored?
• Result –Risk  -/+/same
• in comparable groups
• RR/HR>1 ( +) ; <1 (-)
• CI (if smaller more certain

results
• Replication
• Bias minimum confounding to

be controlled

Sample size

Replication
Results replicated
by others

Bias and
confounding

COI



1. Risk thresholds- comparisons

2. Risk matrix –identify serious/less harmful

3. Risk prioritization –pot. impact / probability of occurrence

How do policy makers know which
level of risk

risk
should be regulated?

HOW DO POLICYMAKERS DECİDE?



For EFFECTIVE POLICIES, policy makers need to KNOW CAUSES for A PARTICULAR OUTCOME

Ice cream does NOT cause shark attacks

PM considering «how to decrease the risk of injury from shark attacks» might be
presented with evidence that «eating ice cream is associated with increased shark
attacks».

Swimming in shark-infested waters can occur 
in warm weather when people eat ice cream.

It would NOT WORK to TAKE POLICIES that affect ice 
cream consumption without addressing the CAUSE 
(swimming in shark-infested waters).



1. RISK ASSESSMENT

1. HAZARD IDENTIFICATION
Substance can be harmful? If it is harmful, what does it do?

3. EXPOSURE ASSESSMENT

How amount, how long, how often exposure, who can be harmed? 

4. RISK CHARACTERISATION
İnformation from all the steps and to report results to RMs,
thus helping them to make decisions.

2. HAZARD CHARACTERISATION
What kind of effects cause hazard ? Estimate the severity and duration of hazard.



HAZARD in food =

RISK =

A factor that lead to advers
effects

A function of the probability of an
adverse effect and the magnitude
of that from hazard (s) in food.

smt that has the
potential to harm you.

RISK

the probability that a 
hazard will cause harm

HAZARD

Swimming 
with a shark 
is a risk.

A shark in 
the seas is 
a hazard.

WHAT IS THE DIFFERENCE?



TOXICITY TESTS 

APPLIED TO all FAs including SWEETENERS,
BEFORE AUTHORISATION

DATA IS OBTAINED FROM TOXICITY TESTS



NUMERICAL VALUES ARE CALCULATED FROM TOXICITY TEST RESULTS

SAFE LIMITS  are DETERMINED 

AS A RESULT OF TOXICITY TESTS; NOAEL is determined, and ADI is calculated.

INTERNATIONAL ORGANISATIONS SET THE LIMIT VALUES



NUMERICAL VALUES -SAFE USE OF FOOD ADDITIVES

The most sensitive critical health outcome in the most sensitive animal species.

NOAEL
A highest dose that shows ‘no observable 
adverse effects’ in exp. animals.

For FA, we consume over a lifetime, the 
exposure period should be long enough to 
cover 85% of the life span of the exp. animals.



«an estimate of the amount that
can be taken daily for a lifetime
without appreciable risk».

ADI (reliable management tool since 1958).

EXTRAPOLATION

No harm 
even after a lifetime of exposure. 

Interspecies difference Intraspecies difference



THERE ARE STILL CONSUMER FEARS

• not natural, chemical

• no technological function 

• cause severe health risks (alergies to cancer)

• Manufacturers deceive consumers by changing
the nature, content, and quality of food



HOW to MANAGE CONSUMER FEARS? 

 TEACHING that RISK ANALYSIS is a scientific powerful tool.

 RISK and evidence-based analysis should be used SYSTEMATICALLY.

 ENSURE effective and reliable RISK COMMUNICATION among all
stakeholders.

 RESISTANCE against MISINFORMATION

 LISTEN consumer CONCERNS and QUESTIONS.



McCullough et al. (2022) Sugar- and Artificially-Sweetened Beverages and Cancer
Mortality in a Large U.S. Prospective Cohort. CEBP. 31:1907. 

• Prospective cohort study

• n~900,000 (>50 yrs-old) 

• Duration of study: 1982-2016;  34 years

• AIM: The effect of SSB and ASB Consump. on Mortality and Mortality due to 
cancer (20 cancer types)

• 26% of participants had died from cancer. 

o How many cups
o How  many years
o Drinking period /day

Questionnaire
1982

The type of study an observational study 

Sample size GOOD

 Wrong self-reports of dietary habits (DH)
 Dietary habits can change over 30 years.

LET'S EVALUATE this ARTICLE with CRITICAL READING



Results

NO DIFFERENCE overall cancer mortality0 /day SSBs versus 2 or more/day SSBs

2 or more SSBs/day • 5% higher RR of dying from OBESITY-RELATED CANCERS (HR= 1.05)
• No increased risk after adjusting for BMI

Associations of SSB consumption and all-cancer and site-specific cancer mortality in CPSII, 1982–2016

HRs were very small



 For other cancer types-no relationship
between consuming 2 or more SSBs/day
(compared to 0) and dying from that type
of cancer

 Associations were reduced after
adjustment for BMI

SSB - 17% increase in RR of kidney
cancer mortality (HR = 1.17; 1.03–1.34)

SSB-9% increase in RR of colorectal
cancer mortality (HR = 1.09; 1.02–1.17

SSB -9% decreased risk of lung cancer 
mortality (HR = 0.91; 0.87–0.95)

McCullough et al. (2022)

Weak associations of low significance; does not show causality.

No adjustment for potential confounding factors (undiagnosed/DM). 

Selection and information bias : Compared to non-consumers of SSB, daily consumers were 
younger, male, non-white, smokers, higher BMI, lower levels of education, lower intakes of 
fruits and vegetables and coffee, and higher red and processed meat consumption.



In summary
 There is no zero risk. Every activity carries risk. The key is to reduce 

the risk to an acceptable level. 
 The most conservative limit values is used  to ensure maximum 

protection for human health. 
 Accurate data selection and understanding and interpreting scientific 

studies are critical in risk assessment. Because data of risk 
assessment provide information to Risk Managers to make legislations.



Thank you


