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INTRODUCTION

Diabetic patients can have a hard time getting used to the 
idea of  a lifetime without sweets. This vexing problem 
can be circumvented by sweeteners. These sweeteners 
have very low or no calories and are thus attractive 
options for the diabetic patient who does not want to 
forgo his sweet pleasures. However, not all sweeteners 
are created equal. The sweeteners generally fall into two 
categories:
1. Natural
2.	 Artificial.

Table	 1	 shows	 the	various	 commonly	 available	 artificial	
and natural sweeteners.

It	is	ironical	that	artificial	sweeteners	entered	the	market	
much before the natural sweeteners. However, they tended 
to	have	several	drawbacks.

ARTIFICIAL SWEETENERS: THE PROBLEMS

The	artificial	 sweeteners	were	 substances	which	produced	
an intense sweet sensation but did not lead to an increase in 
blood glucose. They are not absorbed by the gastrointestinal 
tract (GIT) and are thus theoretically attractive options. 
However, as their use became more common, several problems 
surfaced, including association with insulin resistance, weight 
gain,	and	dysglycemia.	They	were	also	found	to	be	linked	to	
dementia and other illnesses. How can a substance that is not 
even absorbed by the body cause such wide‑ranging metabolic 
effects? The search led to the uncovering of  prebiotic effect. 
Even though the artificial sweeteners are not absorbed 
or metabolized by the human GIT, they are extensively 
metabolized by the gut microbiome. This metabolism leads to 
accumulation of  toxic substances which wipe out the resident 
bacteria. Eventually, this leads to selection pressure, and there 
is an increase in Bacteroides and Clostridiales population and a 
decrease	in	Lactobacillus	population.	Thus	artificial	sweeteners	
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can affect the microbiome, and the dysbiosis is associated with 
metabolic syndrome.

This	risk	is	not	similar	across	different	artificial	sweeteners.	
While saccharin is the most important culprit, the safety 
of  other agents is not certain either.

NATURAL SWEETENERS

The	problems	 associated	with	 artificial	 sweeteners	have	
made them unattractive to many diabetes patients. Not only 
are they potentially unsafe, but also many are associated 
with a bitter after taste, in more ways than one. This leads 
to the question – are there any natural alternatives? Are the 
natural	alternatives	safer	than	the	artificial	sweeteners?	We	
will	look	at	the	two	natural	sweeteners.

MONK FRUIT

Monk	fruit	(Siraitia grosvenorii) is a subtropical melon grown 
in Southeast Asian countries. Legend has it that the fruit 
derives	 its	moniker	 by	 virtue	 of 	 having	been	 cultivated	
by	Chinese	monks	>800	 years	 ago.	 Since	 the	 fruit	 is	
hard to store, it is usually not used in the fresh form. It 
becomes brown on drying. From the dry fruit, its active 
ingredient is extracted. These are glycosides – mainly 
mogrosides. (Siamenoside and neomogroside are other 
glycosides).[1] Thus, even though the fruit is natural, 
the glycosides which are responsible for the sweet 
taste	(250	times	more	than	sugar)	make	up	only	about	1%	
of  the fruit, which are extracted by chemical methods. 
Animal	studies	show	that	the	active	ingredient	of 	the	monk	
fruit extract can reduce oxidative stress.[2]

Apart	from	being	a	natural	sweetener,	monk	fruit	has	several	
other medicinal properties – antitussive, phlegm‑relieving, 
and antiasthmatic effects.[3] Such pleiotropic actions may 
be related to the presence of  other ingredients such as 
flavonoids,	coumarins,	and	sterols	in	the	fruit.

Safety
Rigorous safety studies have not been carried out – partly 
because	of 	the	difficulty	in	standardizing	the	production	of 	
monk	fruit	extract.	The	US	Food	and	Drug	Administration	

has given a generally recognized as safe[4] notice about its 
safety.

Disadvantages
•	 Availability	and	cost	–	monk	fruit	 is	not	commonly	

available.	Because	 of 	 difficulty	 in	 growing	 and	 the	
expense of  importing, it is generally costlier

• Purity – since it is extremely sweet in tiny quantities, 
it is often mixed with other substances including 
dextrose,	to	add	bulk.	This	can	result	in	variable	purity	
of  different preparations

•	 Lack	of 	rigorous	studies	shows	long‑term	efficacy.

STEVIA

Stevia	 rebaudiana	 is	 a	 plant	 belonging	 to	 the	 sunflower	
family (Asteraceae). It is native to Paraguay and Brazil and 
is	over	200	times	sweeter	than	sucrose.	It	owes	this	property	
to the presence of  glycosides – stevioside and rebaudioside. 
Unlike	monk	fruit,	 it	 is	much	easier	to	cultivate	and	the	
leaves can be eaten fresh. The ease of  cultivation in small 
urban households and the cost, along with its status as a 
nonnutritive	sweetener,	makes	it	an	attractive	choice.

Initial concerns over carcinogenicity were found to 
be baseless, and Stevia has been approved for human 
consumption	in	both	the	United	States	and	Europe.	Indeed	
Stevia has been approved for use in a variety of  food 
products in India by FSSAI.

Most Stevia products commercially available are indeed 
a	purified	form	of 	rebaudioside	A,	a	component	of 	the	
Stevia plant. Because of  its better availability, Stevia is also 
better studied in the literature.

EFFICACY

In a study by Anton et al.,[5] 19 lean and 12 obese 
participants were given preloads of  Stevia‑, aspartame‑, 
and sucrose‑laced foods. Stevia significantly reduced 
postprandial glucose and insulin levels, when compared 
to other sweeteners. However, not all studies favor the use 
of  intense sweeteners.

Tey et al.	 studied	 the	 effect	 of 	 Stevia,	 monk	 fruit,	
aspartame, and sucrose on postprandial glucose, insulin, 
and	 energy	 intake.	 Thirty	 healthy	males	 took	 part	 in	
this randomized crossover study. It was found that the 
calorie	 deficit	 achieved	 by	 taking	 sweeteners	 in	 one	
meal	is	compensated	for	by	increased	intake	in	the	next	
meal.	 Thus,	 intake	 of 	 Stevia	 or	 other	 sweeteners	 did	
not	have	a	significant	effect	on	postprandial	glucose	or	
insulin. However, this study lasted only 24 h. Since the 

Table 1: Commonly available natural and artificial sweeteners
Artificial sweetener Natural sweetener

Saccharin Stevia
Acesulfame Monk fruit (Siraitia grosvenorii)
Aspartame Licorice root
Sucralose Miracle berry (synsepalum dulcificum)
HFCS Kateme fruit
Cyclamate
Neohesperidin dihydrochalcone

HFCS: High‑fructose corn syrup
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benefits	 (or	 harms	 if 	 any)	 of 	 sweeteners	 are	 effected	
through	metagenomic	regulation,	the	effects	are	difficult	
to demonstrate in such a short time. In another study 
by	the	same	author,	24	h	glucose	profile	was	compared	
between nonnutritive sweeteners and sucrose. No 
significant	difference	was	found.[6]

In a systematic review of  published literature on intense 
sweeteners	 (which	 included	 both	 natural	 and	 artificial	
sweeteners), it was found that the overall effect on 
long‑term health is inconclusive. Considering the cost 
of 	these	agents,	it	might	be	difficult	to	justify	their	use	in	
diabetics.	However,	this	review	did	not	specifically	look	
at Stevia or any other natural agent.[7] Rogers et al.,[8] in 
a	 systematic	 review	 and	meta‑analysis,	 looked	 at	 both	
human and animal studies. In sustained intervention 
randomized	controlled	trials	(from	4	to	40	weeks),	there	
was	a	significant	reduction	in	body	weight	in	those	who	
took	low‑energy	sweeteners.	Thus,	the	weight	of 	evidence	
favors the use of  low‑energy sweeteners such as Stevia 
over a longer period.

Disadvantages
•	 Expense	–	purified	Stevia	products	are	more	expensive	

than sugar. However, because of  the ease of  growing 
Stevia in small pots in homes and the fact that fresh 
leaves/its extracts can be used, it is much better suited 
to Indian diabetics than other sweeteners

•	 Purity	–	Like	any	other	“natural”	product,	commercially	
available preparations can have different purity and the 
addition of  sucrose/dextrose to Stevia may nullify its 
advantages

• Availability
• Relative paucity of  long‑term data
• Allergic reaction – allergy to other members of  

the Asteraceae family such as daisies, ragweed, 
chrysanthemum,	and	sunflower	can	cause	allergy	 to	
Stevia.

CONCLUSION

The ever‑increasing burden of  diabetes and the 
disenchantment	with	 artificial	 sweeteners	 has	 created	 a	
public demand for natural sweeteners. While the weight 

of  medium‑term data supports the use of  natural 
sweeteners, especially Stevia, we should be cautious 
about recommending natural sweeteners to vulnerable 
population – children and pregnant women. The 
methodological	flaws	in	published	studies	make	it	difficult	
to	come	to	firm	conclusions	regarding	the	superiority	of 	
nonnutritive	sweeteners	over	cessation	of 	sugar	intake.

However, occasional use of  such natural sweeteners is 
unlikely	to	result	 in	 long	term.	Thus,	natural	sweeteners	
may have a place in transitioning newly diagnosed diabetics 
to a more healthy lifestyle.
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