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A review of the genotoxic and carcinogenic effects
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Abstract The objective of this article is to review

genotoxicologic and carcinogenic profile of the artificial
sweetener aspartame. Aspartame is a synthetic dipeptide,

nearly 180–200 times sweeter than sucrose. It is the most

widely used artificial sweetener especially in carbonated
and powdered soft drinks, beverages, drugs and hygiene

products. There is a discussion ongoing for many years
whether aspartame posses genotoxic and carcinogenic

risk for humans. This question led to many studies to

specify the adverse effects of aspartame. Therefore, we
aimed to review the oldest to latest works published in

major indices to gather information within this article.

With respect to published data, genotoxicity and carcin-
ogenicity of aspartame is still confusing. So, consumers

should be aware of the potential side effects of aspartame

before they consume it.
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Introduction

Additives are ingredients which are not usually regarded

or used as foods themselves but which are used in or on

the food to affect its storage qualities, appearance, taste,
texture or to assist in processing steps (Lok et al. 2010).

These include preservatives, sweeteners, color addi-
tives, flavor enhancers, emulsifiers etc. There are over

3,000 additives approved for use all over the world and

artificial sweeteners are one of the important food
additives. They have been classified as nutritive and

non-nutritive depending on whether they are a source of

calories (Whitehouse et al. 2008).
The first recorded sweetener was honey, which was

used in the ancient cultures of Greece and China (Bright

1999; Weihrauch and Diehl 2004). Honey was later
replaced by saccharose, common sugar, which was

originally obtained from sugar cane. The first artificial

sweetener was saccharin and it was well accepted during
World Wars I and II because of its low production costs

and the shortage of regular sugar (Bright 1999; Weihr-

auch and Diehl 2004). Subsequently cyclamate and
aspartame were approved as artificial sweeteners.

Saccharin, cyclamate and aspartame, are referred to as

‘first generation sweeteners’, the others are referred to as
‘new generation sweeteners’ (Weihrauch and Diehl

2004) such as sucralose, acesulfame K etc.

Food additives are used intensively in factory-made
foods, and these must be absolutely safe for human

usage. Nevertheless, scientific works report unfavorable

results, especially in gene toxicity and carcinogenicity
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