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Non-nutritive Artificial Sweeteners (NNAS)

Controversy Continues
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—[ Despite of the fact }

AExtensive premarket safety studies used in the rigorous
approval procespy vari ous FDAse

AVarious PMS research, RWE, Metaal ysi s ef ¢

AVarious Global Diabetes, Endocrine, Dietetic
Associations and National Cancer Institute hold
positions that FDA approved nonnutritive sweeteners
are safe to usee
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ABSTRACT

Non-nutritive sweeteners (NNSs) are used to substitute sugar in the diet and are approved by the
regulatory bodies in many countries, including the Food and Agriculture Organization (FAO)/the
World Health Organization (WHO). Non-nutritive sweeteners are here to stay, as it is an effective
strategy to reduce sugar and caloric intake which is a public health priority today. It is a tool to
increase dietary compliance in the management of obesity and diabetes and is a partner for
fitness seekers. However, the debate on its safety and efficacy continues, including several myths
associated with its usage. This review has evaluated the scientific literature in-depth and concludes
that NNSs are safe to use within an acceptable daily intake (ADI). Non-nutritive sweeteners are
beneficial for their intended use, including weight management and diabetes control when
consumed as a part of a dietary management program.The current data do not provide sufficient
evidence that NNSs can affect the gut microbiome, and more research, particularly at relevant
doses, is required.We also need more randomized control trials (RCTs) among the Indian population
on the impact of sugar reduction with NNSs and its health benefits to strengthen the evidence
for its use in medical nutrition management and preventive health, helping the individual make
an informed choice.
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Despite the consistent reassurances from
food safety authorities, there exists some
distrust regarding the use of NNSs among
healthcare professionals.” The present
succinct review focuses on busting the myths
surrounding the efficacy and safety of NNSs
in humans by deliberating their safety and
efficacy on health outcomes.

NON-NUTRITIVE SWEETENERS:
THE JOURNEY FROM Discovery
10 Human Use

an informed choice.

INTRODUCTION
1 aloric S are
defined as food additives that are used
to replace sugar and give food a sweet taste,
thus helping in decreasing caloric and sugar
Iintake. The tabletop sweeteners are products
that consist of or include permitted NNSs
(approved by requlatory bodies like the
United States Food and Drug Administration
(USFDA) Joint FAO/WHO Expert Committee
on Food Additives (JECFA), country-specific
regulatory bodies, etc] and are intended
for use as an alternative to sugar, to their
ultimate customers. Predominantly there are
two kinds of sweeteners—caloric sweeteners
and noncalorc/NNSs/low-caloric sweeteners
(LCSs). Sucrose, glucose, and fructose are
the foremost bulk caloric sweeteners used
in food and beverages or packed in small
containers for retail sale. Caloric sweeteners
add bulk and calorles to the food. These

sucralose, neotame, acesulfame potassium,
saccharin, etc.’

Sugar is deemed as the major contributing
factor for the increased risk of obesity since it
adds caloric value to the food."* Obesity s a

N s have an intensely
sweet taste that provides very low or 2er0
calories. These agents are used in minimal
quantities as they have greater sweetness
than sugar.* Non-nutritive sweeteners have
been used safely in food and drinks all over
the world for over a century. Saccharin was
the first NNS to be discovered in 1879 by
Remsen and Fahiberg. This was followed
by the discovery of stevia, cyclamate,

major public *and sucralose,
its e has ly over and . N

the past few decades.’ It is considered as  differ from each other in terms of their
the major cause of bidities leading to . unique structure, metabolic fate,

diabetes mellitus, cardiovascular disorders,
hypertension, certain cancers, and other
health problems.** Owing to a high burden
of the disease, the WHO has recommended
that the total added sugars should be
restricted to below 10% (preferably 5%) of
the total energy intake.*~’ Therefore the
regulatory bodies around the world have
recommended reducing the Intake of sugar
to combat the issue of obesity and related
comorbidities.” The use of NNSs is one of the
most important strategies that may help in
du h

are g y or
sugar alcohols that have a similar sweetness
to sugar, for example, sorbitol, sorbitol syrup,
mannitol, isomalt, polyglycitol syrup, maltitol,
maltitol syrup, lactitol, xylitol, etc. Sugars

palatability, and addition of none of few
calories to food.**

Several studies have demonstrated
that substituting sugars with NNSs has

and technical characteristics.” The properties
of the most used NNSs are summarized in
Table 1.

Heaurn Outcomes o NNSs

Several studies have established the
effectiveness of NNSs in the maintenance
of body weight, treatment of obesity,
management of diabetes, and prewention/
reduction of dental caries.’ However, there

and Chief of Dabetes Research, Madras
add 4 keal/gm to foods, while sugar alcohols  been useful in preventing and managing  Diabetes Research Foundation, KCMR Centre
add calorles ranging from 0.2to 2.6 kealigm.  obesity and assoclated disorders.™* In 2011,  for Disbetes, Chennal,
Conversely, high-intensity sweeteners/NNSs  the European Food Safety y (EFSA) India; *C Author
have a sweet taste, are noncaloric, do not  concluded that there was sufficient scientific ~ How to cite this article: Tiwaskar M,
provide bulk to the food, have multifold  evidence to support the claims that NNSs ke Mohan V. Giearing the Myths around
sweetness than sugar, and are consequently  sucralose reduced postprandial blood sugar  Po-utritive/noncaloric Sweeteners: An
used in small amounts. These include levels and maintained tooth mineralization m“mmmnw:u
steviol glycoside, thaumatin, aspartame, by decreasing tooth d lization.*
© 2022 Open Access ofthe Creative Attritx retps.
by-nc/4.0), which permits unrestricted use, distribution, and non pr youg
source, prowide a link 10 the Creative C Acerse. and indicote i made. The Creative Ci (hetp/
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NNS/LCS Non Nutriti ve Sweetener|s

GRAS. Generally Regarded As Sa%e

N

ADI: Acceptable Daily I ntakee

NOAELNo Observed Adver se Effec\w:

EFSA European Food Safety Autﬂo

FSSAI Food Safety and Standard%s

JECFA Joint (FAO/ WHO) Expert C}on




Need for Non Nutritive Sweeteners:

Data shows As per WHO, 20152 there is a:

increasing sugar ® Strong Recommendation to reduce

i : ) Dental
?onsu.mptlon intake of free sugar throughout the life = : i
in India i caries

course. Consumption, should be less in kids

than 10% of total energy intake.

® Conditional Recommendation:
further reduce intake of free sugars to
below 5% of total energy intake

Indians are at high risk of developing obesity, metabolic syndrome and diabetes?.
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What are LC NNA HIS?

e Non-nutritive low-calorics ubst ances used

el nteract with taste recept

¢ Muchsweetet han Sucrose (Sweetn

e Can exceed sweetness of sucros8y 37,000times!...



Non Nutritive sweeteners can help in reducing added

sugar intake while maintaining diet palatability
EFSA: European Food

Non nutritive Sweeteners: Current Use and Health BDA: The association of Safety Authority3
Perspectives: A Scientific Statement from the UK Dietitians2 Scientific Opinion on the
American Heart Association and the American substantiation of health claims
Diabetes Association' related to intense sweetener
“The evidence reviewed suggests that when used “Opting for an artificial “Panel considers that the
judiciously, NNS could facilitate reductions in added sweeteners may assist in the reduction of post-prandial
sugars intake, thereby resulting in decreased total management of weight and in glycaemic responses
energy and weight loss/weight control, and the management of other health (as long as post-prandial
promoting beneficial effects on related metabolic conditions such as diabetes insulinaemic responses are not
parameters. However, these potential benefits will mellitus in some individuals. A disproportionally increased) may
not be fully realized if there is a compensatory tailored individualized approach be a beneficial physiological
increase in energy intake from other sources” is required” effect”
** *

American A American The Association x
Diabetes “ Heart _ of UK Dietitians x_ efsa
. Association. Association. 1

European Food Safety Authority
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There are 2 kinds of sweeteners:

Non Nutritive Sweeteners

/N Ovel N N S .

Neotame Steviol
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Let’s look at the history of Non Nutritive Sweeteners
its Discovery and first approval.

s E—}”

Fun Fact
Saccharine, Aspartame and

Sucralose were discovered
cAccidentally 'E

@ steviol Glycosides Sucalose Aspartame

References :
Sugar substitutes : Health controversy over perceived benefits; Kirtida R. Tandel, J Pharmacol Pharmacother, 2011 Oct -Dec, 2 (4): 236-243. doi: 10.4103/0976-500X.85936



Key characteristics of common non nutritive sweeteners'?

Name of Chemical Composition/ Sweetening power Caloric Acceptable Daily Global regulatory
NNS Plant Source (compared to sucrose) value Intake (ADI) status
Acesulfame-K e 9 Is a combination of an organic Approx. 200 times Calorie-free  As per JECFA: 1988: Usage approved in specific categories (US - FDA)
(First @ F@P acid and potassium sweeter than sucrose 15 mg/kg/day 2003: Approved as General Purpose Sweetener (US- FDA)
Generation) J‘?»Q».?.ﬂ\o Approved for use in over 90 countries
v 9 More than 90 studies support its safety (US- FDA)
Consists of Methyl ester of Approx. 200 times Negligible As per JECFA: 1981: Approved for use in few categories (US-FDA)
) ® amino acids, aspartic acid and sweeter than sucrose 40 mg/kg/day 1996: Approved as General Purpose Sweetener (US-FDA)
(First . i phenylalanine Approved for use in 100 countries
Generation) m More than 100 studies supporting its safety. (US- FDA)
® PKU patients: to avoid the usage.
W Disaccharide made from sucrose [ Approx. 600 times Calorie-free  As per JECFA: 1998: approved for 15 food categories (US- FDA)

by substituting 3 chlorine
molecules for 3 hydroxyl groups
oh sucrose molecule

(Second
Generation)

e

sweeter than sucrose

15 mg/kg/day

1999: Approved as general purpose sweetener (US- FDA)
Approved for use in 80 countries
Extensively studied. More than 110 safety studies (US- FDA)

Steviol glycosides

Sweetener present in leaves,
from grp of compound - steviol
glycosides. High purity extract
with 95% of steviol glycosides
are approved for use. Stevia
sweetener refers to approved
high purity leaf extract.

(Third
Generation)

ADI for steviol
glycosides is
expressed as 4 mg
of steviol equivalent
/ ka/day.

Approved for use by JECFA in 2009
Approved for use in 49 countries

(Third > 8
References:

Generation)
1. ILSI, Low calorie/ non nutritive sweetener fact sheet , Sept 2015

Derivative of aspartic acid and
'fg.g phenylalanine

Approx. 200 to 300 Calorie-free
times sweeter than

sucrose (depending

on the glycoside)

7000 - 13000 times Negligible

sweeter than sugar

As per JECFA:
2 mg/kg/day

2002: Approved as general purpose sweetener (US- FDA)
Approved for use in 40 countries

More than 113 animal and human studies reviewed to
determine the safety (US- FDA)

2. https://www.fda.gov/food/food-additives-petitions/additional-information-about-high-intensity-sweeteners-permitted-use-food-united-states, accessed on 28th July 2021




(First Generation)

Chemical Composition

Consists of Methyl ester of amino acids,
aspartic acid and phenylalanine

Sweetening power Caloric
(compared to sucrose) value
Approx. 200 times ~ Negligible
sweeter than sucrose r\._:f/

References:

ILSI, Low calorie/ non nutritive sweetener fact sheet , Sept 2015

ﬂGlobal regulatory status

® 1981: Approved for use in few
categories (US-FDA)

® 1996: Approved as General Purpose
Sweetener (US-FDA)

® Approved for use in 100 countries
® More than 100 studies supporting
its safety. (US- FDA)

® PKU patients: to avoid the usage.

Acceptable Daily
Intake (ADI)

As per JECFA:
40 mg/kg/day

https://www.fda.gov/food/food-additives-petitions/additional-information-about-high-intensity-sweeteners-permitted-use-food-united-states, accessed on 28th July 2021






