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Abstract

Keywords:

Steviol glycosides, extracted from the leaves of the Stevia rebaudiana plant, have gained widespread acceptance as a non-caloric sweetening
alternative used in the food industry. Despite their growing popularity, the potential consequences of these sweeteners on marine ecosystems
have not been thoroughly examined. This review aims to outline current knowledge and identify areas for future research.
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After consumption, these sweeteners are excreted by humans
and enter the sewage system. Wastewater Treatment Plants
effectively remove many contaminants, while they often do
not completely remove artificial sweeteners, including steviol
glycosides. Treated wastewater is typically discharged into rivers,
which ultimately flow into oceans, introducing these sweeteners
into marine environments. Other major sources are agricultural
runoff, industrial effluents and storm water runoff. Once steviol
glycosides are in the marine environment, they can be taken up
by marine organisms directly from the water or through the food
chain.

Preliminary research suggests that steviol glycosides may have
a low environmental persistence due to their biodegradability
[1]. However, this does not preclude their potential for
bioaccumulation and adverse effects on marine organisms.

Insulin-Mimetic and Antioxidant Effects

Studies have shown that steviol glycosides exhibit insulin-
mimetic effects in non-transformed cell systems, such asrat cardiac
fibroblasts [2]. These effects are mediated through the activation
of the PI3K/Akt pathway, leading to increased glucose uptake
and translocation of Glut4 to the plasma membrane. Additionally,
steviol glycosides have been found to possess antioxidant

properties, increasing intracellular levels of reduced glutathione
and upregulating the expression and activity of antioxidant
enzymes [2]. These findings suggest that steviol glycosides may
have potential beneficial effects in the co-treatment of diabetes
and in promoting overall health.

Toxicity and Safety

The safety of high purity steviol glycosides has been
extensively reviewed by national and international food safety
agencies [2]. Sub chronic toxicity studies have shown no adverse
effects at dose levels supporting a significantly higher acceptable
daily intake (ADI) for steviol glycosides [3]. The only effects noted
in animal toxicity studies were related to decreases in body weight
gain, which have been observed with other sweetener products
as a result of palatability and caloric reduction [3]. This suggests
that steviol glycosides are safe for human consumption, but their
potential effects on marine life remain unknown.

Environmental Impact

While there is limited research specifically on the effects of
steviol glycosides on marine life, studies have highlighted the
risks posed by other substances, such as cigarette litter, to aquatic
organisms [4]. Cigarette filters, which contain toxicants, can
bioaccumulate in marine worms and have detrimental effects on
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aquatic life. Therefore, it is important to consider the potential
environmental impact of substances like steviol glycosides on
marine ecosystems.

Effects on Marine Microorganisms

Marine microorganisms play a significant role in nutrient
cycles and energy flow in aquatic ecosystems. Research has
shown that steviol glycosides can inhibit bacterial growth
(antiproliferative), including marine bacteria [5]. This inhibition
could disrupt the balance of marine microbial communities and
potentially influence broader ecosystem functions.

Despite the growing use of steviol glycosides, there is a
lack of robust environmental monitoring. Improved detection
methods and regular monitoring are needed to understand the
extent and impact of these sweeteners in marine environments.
Future research should focus on understanding the fate and
behavior of steviol glycosides in marine systems, including their
degradation, bioaccumulation potential, and toxicity to various
marine organisms. Studies should also consider the impact of
these sweeteners under different environmental conditions, such
as varying temperatures, salinities, and pH levels, which could
influence their degradation and toxicity.

Conclusion

In conclusion, while steviol glycosides have been extensively
studied for their antioxidant and antiproliferative effects in cancer
cell lines, their potential effects on marine life remain largely
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unknown. The insulin-mimetic and antioxidant properties of
steviol glycosides suggest potential beneficial effects in the co-
treatment of diabetes and in promoting overall health. However,
further research is needed to assess the potential impact of
steviol glycosides on marine ecosystems and to understand their
interactions with other environmental factors. This knowledge
will contribute to the development of appropriate policies to
protect marine life.

References

1. Hajihashemis§, GeunsJM (2017) Steviol glycosides correlation to genes
transcription revealed in gibberellin and paclobutrazol-treated Stevia
rebaudiana. Journal of Plant Biochemistry and Biotechnology 26: 387-
394.

2. Prata C, Zambonin L, Rizzo B, Maraldi T, Angeloni C, et al. (2017)
Glycosides from Stevia rebaudiana Bertoni possess insulin-mimetic
and antioxidant activities in rat cardiac fibroblasts. Oxidative medicine
and cellular longevity.

3. Roberts A, Lynch B, Rogerson R, Renwick A, Kern H, et al. (2016)
Chemical-specific adjustment factors (inter-species toxicokinetics)
to establish the ADI for steviol glycosides. Regulatory Toxicology and
Pharmacology 79: 91-102.

4. Wright SL, Rowe D, Reid MJ, Thomas KV, Galloway TS, et al. (2015)
Bioaccumulation and biological effects of cigarette litter in marine
worms. Scientific reports 5(1): 14119.

5. Deng]J,CaiL, YuZ, Jia H, Luo H (2023) The Induction of Rebaudioside B
Can Enhance the Biofilm Formation and Inhibited the Cells Growth of
Vibrio Parahaemolyticus p. 38.

Your next submission with Juniper Publishers

will reach you the below assets

Quality Editorial service

Swift Peer Review

¢ Reprints availability
e E-prints Service

e Manuscript Podcast for convenient understanding

Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission

https://juniperpublishers.com/online-submission.php

How to cite this article: Faris Mohammed Ahmed M. Potential Effects of Steviol Glycosides from Stevia Rebaudiana Leaf on Marine Life: A Mini Review.
Oceanogr Fish Open Access J. 2023; 16(4): 555942. DOI: 10.19080/0F0AJ.2023.16.555942


http://dx.doi.org/10.19080/OFOAJ.2023.16.555942
https://link.springer.com/article/10.1007/s13562-017-0399-5
https://link.springer.com/article/10.1007/s13562-017-0399-5
https://link.springer.com/article/10.1007/s13562-017-0399-5
https://link.springer.com/article/10.1007/s13562-017-0399-5
https://pubmed.ncbi.nlm.nih.gov/28947927/
https://pubmed.ncbi.nlm.nih.gov/28947927/
https://pubmed.ncbi.nlm.nih.gov/28947927/
https://pubmed.ncbi.nlm.nih.gov/28947927/
https://pubmed.ncbi.nlm.nih.gov/27181453/
https://pubmed.ncbi.nlm.nih.gov/27181453/
https://pubmed.ncbi.nlm.nih.gov/27181453/
https://pubmed.ncbi.nlm.nih.gov/27181453/
https://www.nature.com/articles/srep14119
https://www.nature.com/articles/srep14119
https://www.nature.com/articles/srep14119
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4431975
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4431975
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4431975
http://dx.doi.org/10.19080/OFOAJ.2023.16.555942
https://juniperpublishers.com/online-submission.php

