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KEYWORDS ABSTRACT: Native to Argentina, Brazil, and Paraguay, Stevia rebaudiana is a plant used as a
Dietary sweetener and_m_ember of the Asteraceag family. In additio_n_ to_ having the potential_ _to be a
Supplements, sweetener, stevia is a source of several nutrients that have a positive impact on human nutrition. The
e e leaves of stevia include the chemical, rebaudioside, steviolbioside, and isosteviol and sweeter than
Natural sucrose with 0 calories. These steviol glycosides are valued commercially worldwide for their ability
S to replace sugar in food, drink, and nutraceuticals. They are also thought to have a sweet flavour. An
L overview of various extraction techniques, phytochemistry, and commercial stevia applications is
And Health given in this article. a variety of goods, including drinks, bread goods, dairy products, and
Advantages. confections. Numerous researches demonstrate the potential health advantages of stevia against a

range of illnesses, including the antimicrobial, anti-obesity, cancer prevention, anti-oxidant, anti-
hypertensive, and anti-diabetic qualities investigated in this work. According to clinical research,
steviol glycosides—an important stevia phytochemical—are safe for ingestion by humans and do
not cause either acute or serious toxic effects. This work potentially give an alternative perspective
of stevia for the management of human ailments and contribute in creative stevia-based goods.

Introduction: The perennial shrub A particular type of stevia belongs to the family Stevia
rebaudiana Bertoni. Compositae. Currently grown throughout North America, Europe, and Asia, it
originated in South Americas (Vega-Galvez, Ah-Hen, Zura-Bravo, & Lemus-Mondaca, the year
2012). [1]. Currently, over 200 different There are recognised stevia subspecies to exist worldwide,
nevertheless, mainly Stevia (Shivanna, Naika, Khanum, & Kabul, 2013)[2] Rebaudiana is a
delicious plant. Stevia, also known, sometimes referred to In the form of a syrupy candy, or
honeycomb leaves, gets It's delightful.

Objectives: Different Extraction Process and lIdentification of Stevioside with Pharmacological,
Pharmacognostic Action.

Results & Conclusions: The need for novel low- or no-calorie sweeteners has surged recently due
to the rise in the incidence of various metabolic diseases globally. There are several artificial
sweeteners available on the market, but their usage is restricted because of potential negative side
effects. Consequently, the quest for naturally occurring sugar alternatives has yielded some
compounds with highly sweet tastes or taste-altering qualities. S. rebaudiana is a crop that is grown
and harvested for its high intensity natural sweetening properties. It is an important source of
phytochemical elements as a raw material that supports health and creates functional meals.
components. Diterpene glycosides are a natural sweetener that is used extensively in foods and
beverages. They are now available on the market. Compared to other artificial sweeteners now on
the market, it is 200-300 times sweeter. Its low calorie index and non-toxic nature, as demonstrated
by clinical and preclinical evidence, support its application in the food and beverage business.
Harvesting practices, extraction methods, yield value, purification, and other business-related factors
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need to be given more attention. With better blending methods, the more recent stevia-based product
version may have better flavour profiles and fewer or no adverse effects.

1. Introduction

The perennial shrub A particular type of stevia belongs
to the family Stevia rebaudiana Bertoni. Compositae.
Currently grown throughout North America, Europe,
and Asia, it originated in South Americas (Vega-
Galvez, Ah-Hen, Zura-Bravo, & Lemus-Mondaca, the
year 2012). [1]. Currently, over 200 different There are
recognised stevia subspecies to exist worldwide,
nevertheless, mainly Stevia (Shivanna, Naika, Khanum,
& Kabul, 2013)[2] Rebaudiana is a delicious plant.
Stevia, also known, sometimes referred to In the form
of a syrupy candy, or honeycomb leaves, gets It's
delightful flavour from steviolglycosides, which contain
According to Lemus Mondaca, Vega-Zura-Bravo,
Galvez was, and Ah-Hen (2012), for instance, 100-300
periods the amount of sweetness of dextrose[3].

2. Stevia, also known is a great source of
vitamins, minerals, fatty acids, necessary amino acids
that are required as well as additional health-promoting
biologically active substances like hydrocarbons,
flavonoids, phenolic compounds, phytosterols, non-
glycosidic labdanediterpenes, chlorogenic acids, and
crude fibre in addition to its sweet glycosides (Wolwer-
Rieck, 2012). [4]. In many different countries, stevia is
used extensively as a sugar replacement in foods,
beverages, and pharmaceuticals. Products for
commercial usage have been made using stevia
derivatives (Abbas Momtazi-Borojeni, Esmaeili,
Sahebkar & Abdollahi, 2017)[5].

3. Remarkably, stevia leaves outperform a
variety of other high-potency sweeteners in terms of
functionality and sensory appeal. As a result, stevia is
projected could contribute significantly to the high-
potency sweeteners availability for the growing organic
meal market in the future (Goyal, Samsher, &Goyal,
2010).[7]. In addition to its industrial uses, numerous
studies have demonstrated the health benefits of stevia,
such as its ability to fight diabetes, obesity, cancer,
hypertension, bacteria, and antioxidants According to
Moguel-Ordonez, Ruiz-Ruiz, & Segura-Campos in
2015. and Borojeni et al., as well as Mahmoud Momtazi
(2017).[8-9]. Moreover, no evidence of teratogenicity,
carcinogenicity, mutagenicity, or acute or sub-acute

716

toxicity has been found for the plant's steviol glycosides
according to Abbas Momtazi-Borojeni et al., 2017) are
an example.[10]. Numerous review studies have been
carried out in response to the growing excitement about
stevia's possible applications, documenting its
biochemical makeup, nutritional qualities, and health
benefits (Gantait, Das, & the Mandal, 2014; Goyal et
al., 2010; Kobus-Moryson&Gramza-Michatowska,
2015; Lemus-Mondaca et al., Carrera-Lanestosa,
Moguel-Ordonez, & Segura-Campos, 2017 as a whole
Yadav & Guleria, 2012; Marcinek & Krejpcio, the year
The following sources: SicZlabur, Voéa, Dobricevié,
Jezek, Bosiljkov, &Brnéi¢, 2013; Panpatil & Polasa, the
year 2008; Rojas and collaborators, 2018; Ruiz-Ruiz,
Moguel-Ordonez, & Segura-Campo, the year 2015) [10-
19]. Nevertheless, the majority of these research are
narrowly focused and were carried out more than five
years ago. Because of this, an updated collection of the
evidence on the health benefits is still lacking.

4, phytochemistry, commercial uses, and stevia's
safety. Thus, the goal of this study is to provide a
thorough and current summary of the health advantages,
phytochemical makeup, and potential safety concerns
associated with stevia. A review has also been done on
the possible industrial uses of sweetener as a meal and
meal component, as well as a sucrose substitute,
fertiliser, &animal feed. Furthermore, this study aims to
present a current overview of the characteristics and
uses of steviol glycosides.

5. For instance, current research on the self-
assembly patterns and amphiphilic structure of
steviolglycosides, such as stevioside and It has been
explored how to employ rebaudioside as an effective
solubilizing agent or as a natural emulsifier to stabilise
oil-in-water emulsions. Additionally, new approaches to
enhance steviol glycosides' flavour profile have been
examined.

2. Botany ethnobotany

Since the 18th century, nformation on Stevia, also
known varieties from ethnobotany have been
documented. The most recent version, which addressed
the ethnopharmacological and ethnobotanical features
of the genus Stevia, was made available in 2002 [6].
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Here, a review of the texts from January 2002 to
February 2021 was done to bring the knowledge on
these subjects up to date. There are 29 species from
Central and South America that have traditional usage.
Several notable applications of Stevia species include
treating skin issues, heart ailments, stomachaches, and
diarrhoea. It is also used as a febrifuge, diuretic,
antimalarial, and febrifuge.

Fig-01 Stevia Plant

Table-01 Distinguish stevia from additional
synthetic sweeteners.

The Herb Stevia

substitute sweeteners

No energy

High in energy

0 on the glucose index

elevated glycemic index

Sustained heat up to
160 °C

Reduced stability in heat

Simple to process

not fully absorbed

not broken down and
eliminated by the
regular routes

In the blood,
metabolised and
absorbed

(B) Fig.03 Stevia Plant

Table -02 Applications of Stevia species in

elevated safety

Insufficient safety

Excellent steadiness

Insufficient stability

Excellent solubility

Insufficient solubility

Not a cause of cancer

causing cancer

antioxidant qualities

not possess antioxidant
qualities

SWEETENERS

NATURAL SWEETENERS

SACCHARIDE SWEETENERS

SWEET PROTEIN
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NON SACCHARIDE SWEETENERS

STEROIDAL SAPONINS

DIHYDROISOCOUMARINS

TERPENOID

> DIHYDRO HALACONE

ethnobotany
Anima | Typic | Use of | Place | Refer
I al Ethnobotany ence
species | Name
S. Comra | artistic. Argent | [21,2
S.bala | - Antidiarrheal. Parag | [23]
nsae Hav
Ex Clavit | febrifuge. Colo [24]
Cortés, | o, Diaphoresis mbia
S. Jarilla,
bogote | and
nsis Tr. | Eupato
ex ria
Perkins | - cardiac Bolivi | [24]
, S. conditions. a
cardiac
itica
S. Ah, sugar substitute. | Brazil | [24]
collina | yeah As acidic
Gardn.
Lag, S. | Pericé | therapy for | Guate | [23,2
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connat | n de | stomachaches. mala 4] S. Huanc | Bathed in it by | Peru [23,2
a. monte Macbri | ayo- ladies 4]
HBK S. | Pericd | To relieve burns | Mexic | [24,1 de'. Jaunja
. N Robins
elatior. | n de | and Diuretic. | o 4] B L
monte | Antimalarial. L
Robins
For
var.
anomal
Wild S. | Borreg | stomach pain. Cuba | [23,2 a, B. L.
eupato | o herb, . 4,25]
. Hypoglycemic
ria Borreg .
agent.analgesic.
(Spren | o
g.) yerba, | Antiinflammator
Borreg | y.counteracts
A ~anla hvinartancinn i i
ar < artistic. Argen | [21] S._ Comr | A decorative Bolivi | [22,2
. Hieron | ade a, 8]
vattuon tina .
i is Argen
(Hicke merc_e tina
n) densis
Castelr var.
merce
a_ s densis
fiebrigi
:
La Inhibitory the [23,2 Nepetif | Anis Treatment  for | Mexic | [23,2
pulga United | 4] olia S. | de dysmenorrhea o, 4]
de States HBK ratén, Guate
Bip. - Stringent in | - [27] peracz mala
Slinoid nature n, a?
es Sch. zaza
Lucida | Arrafia | to heal injuries. | Mexic | [23,2 S.I RE_m'W Odoriferous. Mexic | [23]
Lag, S. |, yerba | to ease | 0, 4] pgmer e”’_ °
del discomfort. Guate 1 ray ramw
aire, Treatment  for | mala, ort
golond | rheumatism. Colo S. Guar | Togive flavor to | Peru [23,2
rina de anti- mbia, petiola | me- meat. 4]
la . inflammatory. Venez ta 9”3”“
chirca, uela (Cass) | i
chilca, Sch.
javillo, Bip
kebuyj, - - -
. Flor anti-malarial. Mexic | [23,2
maripo . .
sa de antipyretic. 0 4]
ma-li- Maria To make washes
and
S. Ronin | ointments  for | Mexic | [23]
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plumm | o exposed wounds | o
erae
Gray
Hook Lima- | Utilised for a | Peru [23,2
S. lima replacement for 4]
puberu the beverage and
la Sweetener. Food
additive
S. Sweet | contraband. Parag | [6,10]
Bertoi | fern used as an | uvay
rebaud | from antidiabetic to | and
iana Parag | regulate arterial | Brazil
uay
stevia
Herba | Treatment for | Mexic | [23,2
envidi | rheumatism. (o} 4]
a, cathartic. for | USA
zazale | parasitic
de disturbance of
olor, the intestines.
yerba | Negative in
de la | nature. For
mula, | colds and fevers
hierba
del
aire 'y
mucho
mas.
Santa
Rita
de
Hierba
Hieron | Malvi | artistic. Argen | [21]
sangui | sco tina
nea
S.S.
saturei
ifolia
(Lam.)
var. Rome | artistic. The [21]
The rillo nation
bip. ex s of

Klotzs Argen
ch Sch tina,
as a. Brazil
saturei , and
ifolia Urugu
ay
S. Hiperi | to prepare | Guate | [23,2
serrat | con, poultices  and | mala, | 4,29]
aCav. | Qang' | soaps for open | Mexic
aj, wounds. Used | o
Ronin | for shake bites
o, and wounds on
Uriki, | the foot. as a
Chapo | cough cure.
, Regarding
Otoni | digestive issues
nawa,
yerba
picant
e, anis
silvest
re
had,
and
hiperi
con
arrie
S. Zazal, | like a | Mexic | [23,2
subpub | Herba | postpartum 0 4]
escens | de la | bathing.
Lag. Quint therapy for
ana
stomachaches.
to ease arthritic
joints.
S. Manz | Management for | the [23,2
trifida | anilla | dysentery Unite | 4]
Lag. is de d
drinki States
ng
water
S. - artistic. the [21]
Yalae countr
Hernan y of
dez Argen
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Fig.04 Chemical Structure
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Fig.05 Chemical Structure
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Fig.06 Chemical Structure
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NON-GLYCOSODIC DITERPENES

02 -sterebins B

01-sterebins A

Fig.07 Chemical Structure

New Steviol Glycosides with Changes in the ent-
Kaurene Backbone [37,38]

Non-Glycosodic Diterpenes

Fig.08 Chemical Structure

Fig.09-(A)Stevia plant(B) Stevia Flower(C)Stevia
Plant(D) Dried leaf(E)Crushed Stevia leaf

Tests were conducted on S. rebaudiana crude leaf
extract (in vivo) in several systems against various
infections. Stevia has shown to be a highly potent
antibacterial. The results indicated that Table 9 (a and b)
of the methanolic extract had the strongest favourable
reaction against all microorganisms. The extracts'
enhanced solubility in these organic solvents may
account for their stronger antibacterial activity in both
formaldehyde and methanol, which Extracts from stevia
have shown to be efficient in opposition to the greatest
number of bacterial strains. Six distinct bacteria,
including Bacillus subtilis, Salmonella mutans,
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Staphylococcus aureus and the growth of E. Coli were
subjected to the antimicrobial properties of Stevia
rebaudiana extracts in a variety of solvents. fungus
strains were. But according to Debnath (2008), A small
number of mushrooms reported reported to be
suppressed by leaf extractions. The main and secondary
metabolites that the plants produced were thought to
have the therapeutic qualities (Faizi et al., 2003). In our
investigations, we discovered that while just one fungus
shown inhibition to the leaf extract, all The rebaudiana
lichen extract reduced the growth of microorganisms in
the different solvents. Similar tests were conducted by
Adebolu and Oladimeji (2005), who discovered the
antibacterial activity of Ocimum sp. leaves. The
effectiveness of several medicinal plants' aqueous and
methanol extracts was studied by Parekh et al. in 2005.
Potential antimicrobial properties of twelve therapeutic
herbs. The antibacterial properties of a plant called S.
rebaudiana fermentation with warm water extracted
were documented by Tomita et al. (1997) against
Enterohemorrhagic bacterial infection This157:47 and
other microorganisms that cause illnesses linked to
food. It was discovered that the ideal solvent for
producing strong antibacterial activity was methanolic
extract. The possibility that the antibacterial action was
caused by the secondary metabolite "stevioside" has
been raised (Nakamura and Tamura, 1985). What was
the secondary metabolite likewise the The best soluble
in functioned as an antibacterial agent while it happened
in system of methanol as solvents. Improved
susceptibility and a zone of inhibition were frequently
seen upon dilution of the plant leaf extract (in order to
ascertain the minimal inhibitory concentration). The
reason behind this might be that the extract was too
viscous to effectively permeate and disperse in the
medium when it was pure; but, upon dilution, it was
able to do so with ease (Parekh et al., 2005). This is The
recreated within the cell plantlets' increased
antibacterial properties might be attributable to the
increased quantity of extracellular compounds; thus,
result, these plantlets are exploited as a reservoir of
superior plantlets. Consequently, this plant might be
exposed to more separation of the medicinal antibiotics
and other pharmacological analysis. The antibacterial
activity of dried Stevia leaves extracted in methanol and
chloroform (in vivo).Steviol components have been
used as antibacterial agents, according to evidence
(Meireles et al., 2006).[45] In addition to preventing the


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(4), 715-746 | ISSN:2251-6727

growth of Streptococcus mutans UA159 and inhibiting
its formation of biofilms (Escobar et al., 2020) [46],

Chemical Molecule Present in Stevia Leaf Ji
J

Fig.10 Chemical Molecule Present in Stevia

S. rebaudiana demonstrated its antimicrobial activity by
inhibiting the growth of several other microorganisms,
including Pseudomonas aeruginosa, Bacillus subtilis,
Vibrio cholera, and Escherichia coli (2015, Naikwadi &
Nadaf). [47]

When The stevia extract made from methanol showed
an excellent region of resistance pertaining to the
Epstein-Barr virus and bacteria such as S. aureus in an
agar well diffusion technique when compared to the
element parthenium, ginkgo trees azithromycin because
of and cepaxim medications. (Fazal et al., 2011).[48]
Leishmaniasis major, Styphylococcus aureus, and
Escherichia coli were all positively affected by the
green synthesised zinc oxide nanoparticles of stevia
(Khatami et al., 2018).[49] Listeria innocua was
effectively inhibited by the stevia extracts produced by
convection and infrared drying techniques (Lemus-
Mondaca et al., 2018).[50]The extracts of stevia leaves
in water, methanol, ethyl acetate, acetone, chloroform,
and hexane were examined for their antimicrobial
properties and shown to be effective against a variety of
microorganisms, including Bacillus megaterium,
Proteus wvulgaris, Yeast, Rhizopus oligoporus,
Salmonella typhi, Serrstia marcenscens, Micrococcus
luteus, Candida albicans, Aeromonas hydrophila, and
Cryptococcus neoformans (Tadhani and Subhash,
2006b; Jayaraman et al., 2008).[51, 52] Ghosh et al.
(2008) reported that The liquid form of petroleum ether,
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which is shown remarkable efficacy in opposition to 10
distinct microorganisms, encompassing specimens of
harmful bacteria and fungi.[53] The antibacterial Stevia
leaf methanol extracts' effectiveness was found below a
range of (N) treatments, Ten, fifteen, twenty, plus 5 kg
ha-1; however, no significant effect in antibacterial
efficaciousness was seen at any of the concentrations
(Atas et al., 2018).[54]

Stevia leaf extract was found to have antibacterial
action against cariogenic bacteria of the species
Streptococcus and Lactobacillus when it was produced
in solvents such as Chloroform, hexane, alcohol,
methanol, and ethyl acetate. Regarding extracts of ethyl
acetate and chloroform, which the Compared to
Streptococcus, the area of restriction over four
Lactobacillus genus measured between 12.3 and
seventeen percent mm. (Gamboa and Chaves,
2012).[55] Stevia can be utilised as a natural sweetener
that is non-cariogenic since different dilutions of the
plant decreased the production of S. mutans biofilms
(Escobar & Associates, 2020; Chen & Associates,
2020).Furthermore, the Stevia leaf extracts in methanol,
acetone, and ethanol showed concentration-dependent
inhibition of S. mutans bacterial growth [56,57]. The
concentrated forms of ethanol and acetone were used. of
stevia had been demonstrated to possess significantly
more inhibitory capability with relation to the extraction
in water (Mohammadi-Sichani et al., 2012).[58]

Both the ethanol production and methanolic in
chamomile compounds may be recognised as potent
antibacterial agents as they both showed greatest
inhibition against S. pneumonia and B. subtilis and the
biggest concentration of bioactive components (Zohra,
2015).[59]Stevia has the potential to be a bactericidal
agent due to the phytochemicals it contains. The least
MBC, which is or antibacterial percentage gegen 49
prolonged- these enzymes in the spectrum (ESBL),
which) that produce infectious agents of the urinary
tract ranging from between 10 and 20 mg/mL of its
aqueous & petroleum-based ether alcohol, methanol,
and formaldehyde extractions from solvents (Raut and
Aruna, 2017).[60] Aqueous extracts of stevia, hexane,
ethanol, and carbon tetrachloride all showed inhibitory
effects on cultures of Pseudomonas aeruginosa, S.
aureus, and Staphylococcus epidermidi. Aqueous
extracts (84.4%) had the greatest inhibitory effect
against  Styphylococcus epidermidi of all the
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preparations (Ardmbula Pereira and others, the year
2017). [61] Stevia extraction from leaves and roots were
reported to have strong antibacterial properties and to be
effective gegen E. coli DM 4100 and B. subtilis strain
NCIM 2708 at 500 mg/ml (Singh et al., 2012).[62] With
the greatest and lowest antibacterial indexes of 11.89 +
0.07mm and 7.24 + 0.03mm, respectively, The raw
extraction as well as the essential oil of stevia include
naturally bactericidal against Pseudomonas paratyphi
infection B. subtilis, bacteria such as E. coli, P. aureus,
and Shigella burg boydii other bacteria (Siddique et al.,
2014).[63] Enterobacter aerogenes was shown to be
more sensitive to the activity of all preparations in an
additional test of the antimicrobial properties of extracts
from stevia leaves (Mali et al., 2015).[64] In By using

Anti-Cancer
Activity

Anti-Diabetics
Activity

an agar well diffused technique, desiccated foliage of
stevia cultivated both species and in assays extract in
chloroform and methanol shown promising antibacterial
action against medically significant bacteria (Debnath,
2008).[65] Against harmful bacteria, such as B. subtilis,
S. aureus, K. pneumonia, P. wulgaris, and S.
pneumoniae, and P. florescence, natural stevia flower
extracts were found to have more antibacterial
compared to preparations from leaves (Preethi et al.,
2011).[66] The stevia extracts in water-soluble,
methanolic in, and alcohol-based forms have excellent
antibacterial ~ properties against a variety of
microorganisms and can be utilised in medications and
preservatives.

Anti-Inflammatory
Bowel Disease

Anti- Liver
Fibrosis

Anti- Chronic
Kidney Disease

- —,—M}tl Allergi

Activity

ticancer P NEgO N
PN

Traditional use Of Stevia

L

Fig.11 Traditional Use of Stevia
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Hot Water
Extraction

Ultra -high
Pressure Extraction

Sonication
Extraction

&=

=

e

Fig.12 Type of Extraction Method

Marinated
Extraction

Microwave-

> )

Extraction Supercritical “
«@ Method Extraction (SFE)

» Soxhlet
Extraction

s L Solvent

Accelerated J

Extraction

principal group Individuals Section Reference
Take  root (De Oliveira and
Polysaccharide Glucopyranosaccharide and leaf others,
2011)[67]
( The works of
Guleria and
Yadav  Prasad
(2012), for
Steviolbioside, dulcoside A and instance,
C, astroinuline, jhanol, | Flowers, SakamOTO et
Terpene Glycosides rebaudioside A, as well as C, D, | roots, stems, | al. (2977),
E, and so on F, and M; steroids | and leaves Darise et al.
A (1983),
Upadhyay
Sharma and
Kumar (2013)
are cited.[70]
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Caryophyllene (B) and trnas

(Markovi¢ et al.,

These chemicals farne;ene, a-humulene, | Leaves 2008)[71]
nerolidol.
(Kumari and
Leaves Chandra, 2015);
Alkaloids Steviamine, stevioside ) [72] (Michalik
stem , root
’ and others,
2010). [73]
cholesterol lipids stems, (Kumari and
Anabolic steroids Glucocorticoid p1as, leaves, and | Chandra,
root 2015)[74]
Stem  root (Kumari and
Saponins Steroid saponins and Iéaf Chandra,
2015)[75]
Leaves of (Kovacevi¢ &
Tannins Gallic and tannic acids rass colleagues,
9 2018)[76]
N . . . (Howlader and
phenols Aplger_nn, eplcate_chln, rutin | stem, roots, others,  2016).
catechin, and querciten. and leaves [77]
(Kovadevi¢ and
others, 2018
Carotene The protein Lutein Leaves [78] )
Gallic acid, cholorogenic acid,
. caffeineic acid, and (Howlader et al.,
phenolics Leaves

protocatechuic  acid  acid,
cinamic acid.

2016) [79]
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(Chandra  and

Sugars and Fats Starch and glucose Irg;)\}es stem, Kumari,
2015)[80]
. . Quinic acid with | Root, stem,
Acidsa chlorogenic hydroxycinnamic acid leaves [81]

Table-03 Phytochemical constituents of Stevia

Pharmacological Activity of Stevioside (Stevia Leaf)
01-Antioxidant activity

Free radicals are very reactive and unstable molecular
entities with unpaired electrons. They have little effect
at low to moderate concentrations, but at higher
concentrations, they induce oxidative stress [82], which
is highly harmful to human health and accelerates the
onset of conditions like illnesses of the nervous system,
cancer, heart problems, inflammation bowel conditions,
obesity, and osteoarthritis [83]. Antioxidants have
become important because of this because of their
ability to stop oxidative stress-related damage. By
scavenging, chelating with catalytic metals, and
neutralising free radicals, they halt the oxidative process
[84]. since it is less harmful properties of edible plants,
their potential as sources of antioxidant chemicals is
being thoroughly investigated [85]. Numerous studies
on stevia extracts have demonstrated the potential for
dose-dependent antioxidant activity in both leaf and
callus extracts [86]. Since the amount Numerous
investigations have reported on the Stevia extract's
inherent antioxidant capacity in the agricultural
sector.Polyphenols, or as well as antioxidants in the
ethanolic form of the extract showed eliminating
properties against the compound ABTS, which and
DPPH levels (1,1-diphenyl-2-picrylhydrazyl),
whiche+(2,2" 3-ethylbenzothiazoline-6-sulfonic acid -
azino-bis acidic solution) radicals. Moreover, extract
and glycol aqueous extracts have considerably greater
concentrations of these components [87]. A preclinical
investigation revealed that the extract from stevia
residue that is produced as an aftereffect of the
substance glycoside synthesis has demonstrated
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defending impact in opposition to oxidant caused in old
mice by the enhancement of the activity of enzymes
such glutathione peroxidases, Both superoxide
dismutase and peroxidase via D-galactose. Furthermore,
it has been seen to enhance the overall antioxidant
potential and reduce acetylcholinesterase activity and
malondialdehyde levels in the brain's activity, blood,
and liver. It is stated that this happens via turning on the
Akt/Nrf2/HO-1 pathway., which provides a highly
sought-after option for dietary supplementation to
counteract Oxidative stress Disorder, which might
potentially vary with age [88]. In an additional animal
prototype In diabetic rodents, stevia leaf, wistar rats,
and powdery extraction (4.0%) showed favourable
changes in anti-oxidation markers and decreased lipid
peroxidation [89]. Even when wheat bread with stevia
extracts is produced, its potential as an antioxidant is
preserved, making it a useful food [90]. Comparably,
exotic fruit drinks with Drinks with 1.25, which is and
2.5 percent (w/v) glycosides included being an
ingredient in sweeteners likewise regarded as useful
beverages because research shows that they have
superior antioxidant properties to non-stevia beverages
[91].

Similarly, compared to the juices without stevia, the
strawberry-based drinks with green stevia powder added
exhibit higher overall content of flavonoids and
phenols, as well as improved antioxidant potential.
Furthermore, the sonication processing method used in
strawberry juices made with stevia emphasises how
crucial it is to preserve while also boosting the anti-
oxidant and sweetness of the beverage [92]. On the
other hand, compared to regular yoghurt, beneficial
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yoghurts that include 0.25-0.5% freeze-dried fruit
stevia furthermore filter had higher overall content of
phenolic compounds as well as greater antioxidant
prospective supporting the preservation of intestinal
health [93].

Hepatic Protective Activity

Application of Stevia Leafl Extract

Fig.13 Application of Stevia

Free radicals are created by metabolic activities that
take place in our bodies. Conditions related to the
environment, pathogens, physical world, and chemistry
can all greatly enhance the generation of free radicals.
Free radicals are created when both internal and
environmental influences, such as medications, tobacco,
pollution, stress, and other things, have an adverse
effect on our body and change the structure of DNA,
lipids, and proteins. These deformities may accelerate
ageing and have severe effects on a variety of human
diseases (El-Beltagi, El-Salam, Omran, & Afify, the
year 2012; [94]). Matus-, Moguel- and Segura-Campos
Ruiz- and Basto (2015).[95] Free radicals most
frequently damage lipids, producing peroxides and
other unpleasant chemicals that give off an unpleasant
odour. Once these free radicals assault proteins,
enzymatic activity is disrupted. Free radical exposure
can cause mutagenesis and carcinogenesis in nucleic
acids. By estimating antioxidant assays such as Prior
and after fermentation in the intestines and metabolism,
DPPH as ABTS. This FRAP, the etc. antioxidant
capacity resulting from phenolic compounds from
various diets was evaluated (Tavarini & Angelini,
2013).[96] No cost Radicals participate in oxidative
stress, which directly contributes to the pathophysiology
of several illnesses. Oxidative stress occurs when the
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body's balance alters in favour of free radicals, causing
an increase or decrease in anti-oxidative chemicals
Nayak, Liu, and Tang (2015); Flores, Wu, Negrin, &
Kennelly (2015). [97] By stabilising free radicals by
hydrogen ion donation, DPPH is frequently used to
assess the antioxidant capacity of dietary materials to
remove free radicals(Benedict and others, Gawet) .[98]
The lipophilic The free molecule DPPH levels is the
first step in the auto-oxidation of lipids. response.
Because this radical is the least reactive, when it
combines with the other, a stable molecule is created.
Research indicates that consuming above 1 gramme of
polyphenolic chemicals daily might have a protective
impact prevent the onset of cancer and mutations
(Shukla et al., 2009).

Anti-Diabetics
Activity

Anti-Cancer
Activity

Fig.14 Application of Stevia

[99] According to Gasmalla et al. (2014) [100], The
process of scavenge radicals that are harmful via stevia
Extract from leaves was determined to be 3.38% and
10.15% at 10 pgm/mL and 100 pgm/100 mL,
respectively. Numerous tests' findings demonstrated
that stevia extract from leaves has left greater With the
exception of 10 pg/mL, the The ability of DPPH to
scavenge free radicals was assessed againsto the extract
from The callus formation Stevia. Mehta, Shukla,
Mehta, and In a study about the free radical elimination
process of DPPH levels, Bajpai (2012)[101] discovered
that 1 gramme of extract from stevia leaves produced
Glycolic acid, often known as phenols, 56.74
milligrammes while 1 gramme of extract from ethanol
produced 61.5 mg of gallic acid. The impact of several
Periche, Koutsidis, and Escriche (2014) investigated the
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effects of heat treatments (50°C, 70°C, and 90°C) with
different time durations (15, 20, and 40 minutes) on the
anti-inflammatory properties of stevia extract of leaves.
[102]. Different concentrations of stevia

Antioxidant activity at 200 pg/mL were 40%, 46.84%,
51.35%, 64.26%, and 72.37%, in that order. Using
DPPH and ABTS tests, The antioxidant potential of
methanolic extracts derived from the root, branches,
stem, and flower of Stevia was evaluated by Singh et al.
(2012) [103]. The DPPH test and the ABTS radical
scavenging activity assay were used to assess total
antioxidant activity. For the ABTS reactive oxygen
species scavenging activity, the trolox equivalent of
antioxidant activity (TEAC) was greatest in root extract
(64.23 £ 8.35 mM); leaves, stem, and blossom exhibited
56.26 + 16.87, 49.28 + 12.87, and 46.49 +/- 13.13 MM,
which is in that order. To ascertain the anti-oxidative
capacity of The root extract exhibited the greatest
activity of 4.84 + 0.22, 8.6 + 0.45, and 2.24 + 0.05,
respectively, in the Enzymatic assays for peroxidase,
catalase, and superoxide dismutase (SOD) according to
Shukla et al., 2012; Singh et al., 2012) have been
published.[104]

02-S. Rebaudiana: As an ingredient in food

Because of its mild, refreshing, and agreeable flavour
similar to liquorice, stevia is used in both industrial and
therapeutic settings. It is added to foods to improve both
flavour and scent. Stevia leaves are used to make
sauces, salad dressings, herbal drinks, and coffee. Its
leaves are occasionally used to give culinary
preparations colour [105]. Its extract is also found in
dairy goods including yoghurts, ice creams, and flavor-
infused milk. When bioactive substances like
carotenoids, tannins, polyphenols, and chlorophyll are
present, they provide additional significance to the
stevia for its uses in the manufacturing of nutraceuticals
and functional foods [106].Insulin, a fructan-type
polysaccharide derived from stevia roots, has been
shown to have prebiotic benefits in the synthesis of
functional foods [107].

03- As a sweetener without calories

The food sector is under pressure to eliminate artificial
sweeteners and sucrose from food and beverage
preparations due to increased health concerns, all while
maintaining flavour integrity [108]. If the sweetener is
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natural and non-nutritive, replacement is welcomed
much more [109]. The parts that follow emphasise this
substitution.

T
E
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£%
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g <

Anti-l

Fig.15 Application of Stevia
04- When used as a practical candy

In vitro experiments have shown that substituting stevia
for sugar in bakery items including muffins, cakes,
biscuits, and cookies considerably lowers the glycaemic
index, improving its known nutritious worth [110].
However, Numerous authors have observed that the
items made with stevia substitutes have an unpleasant
aftertaste [111]. Thus, a study was carried out in which
vanilla and cocoa powder were used together with 50%
sucrose and stevia as a flavouring agent. The results
were compared with those goods that included 100%
stevia. According to the results of the sensory
acceptability test, It was found that both the texture and
sense of smell had been preserved with the 50%
replacement. attributes. In a same vein, muesli Stevia
extracts were added to cookies at 25%, 50%, 75%, and
100% sucrose. Additionally, according to the sensory
acceptance test, cookies with Additions of twenty-five
and fifty percent sucrose produce pleasant textures and
senses. qualities [112]. Furthermore, dessert bread is
being examined in a similar manner, with 50% and
100% of SGs added, respectively, and when all the
factors are taken into account, In regard to physical as
well as sensory aspects, the fifty per cent SGs that are
and saccharine mixture has demonstrated Additional
importance and acceptability characteristics [113].

Conversely, isomalt combined with rebausioside A is
used to create functional whipped creams, which are
then utilised in baked goods, cakes, sweets, and coffee
in place of sucrose. This is an affordable way to create a
low-calorie sweetener that is safe and healthful [114].
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Although Milk, yoghurt, cheese, and other foods
frequently contain milk or milk derivatives daily life,
they also contain huge amounts of sucrose. For this
reason, flavorful yoghurts have been created that
employ stevia in addition to sucrose to balance the
sugar content. profile in addition to the health
advantages [115]. Desserts like ice creams have also
been made in a similar manner, keeping the texture and
sweetness proportions the same [116]. Therefore, stevia
has revolutionised the long-held notion that items
containing sweeteners are unhealthy by finding
widespread use in dairy and pastry goods.

05- As a practical replacement for drinks

Many drinks contain a significant quantity of sugar.
One possible ingredient to substitute sugar in a variety
of drinks is stevia. Peach juice, fruit juices, including
apple cherry and numerous others have all been made
with stevia as a beverage ingredient [117]. In one
investigation, the authors found that substituting 160
mg/L of steviosides for —44% of the sucrose in a peach
juice resulted in a 25% less calories without
compromising the beverage's flavour [118]. More
recently, peach juice has also been made by totally
swapping out the sucrose, 20 mg of stevia per 100 mL,
and preserves both its taste acceptability and
physicochemical attributes [119]. On the other hand,
juice made from passion fruits that has been enhanced
using stevia has an unpleasant following flavour and is
less well-liked overall [120]. But in certain situations,
extra flavors—like lime flavor—are advised [121].
Similar to this, another research created mango nectar
with all the required physicochemical and organoleptic
properties by conditioning sucrose with 6% inulin and
3% w/w stevia. [122]. Chokeberry juice from yet
another recent study has When stevia powdered leaves
was added, the outcome was a beverage that retained
the beverage's nutritional value by combining sufficient
levels of carotenoids that polyphenols, chlorophyll as
plus vitamin C are needed. [123]. Even the most well-
known carbonated beverage companies, such as Drinks
using stevia as an ingredient are now being sold by
Pepsi, Atlanta, and Coca-Cola Co. [124]. Pepsi and
Coca-Cola Companyin particular, have started selling
low-calorie, stevia-sweetened drinks called Cane sugar
and obstinate soda, correspondingly. In addition, stevia-
infused iced tea has been created, and since 2010 over
300 stevia-infused teas that are designed to be low in
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calories have been created [125].06- Dairy: You may
substitute stevia for sucrose.

The demand for dairy products made with stevia has
increased significantly recently because of its
antioxidant properties and ability to fend off a number
of illnesses. Additionally, stevia decreases hunger and
may help diabetics control their blood sugar levels.
Dairy products that use stevia-based components may
have less sugar added to them and have better
cholesterol management. Stevia is a viable option for
dairy-based goods given the prevalence of metabolic
problems, weight gain, and obesity in today's society.
Stevia is a potential becoming a star within the
substance of sugar sector because it offers dairy farmers
with A calorie-friendly labelling -free solution [126].
The Worldwide The National Milk Producers
Association (NMPF) and the Cheese Associations (the
Individuals with Dis) have petitioned the FDA to alter
the definitions of milk and other dairy products. The use
of stevia has been heavily promoted by the dairy
industry as a means of reducing Infant adiposity and
consumption of milk supplements. The dairy business
will be revolutionised by this.

07- For use as a polymer in soluble and edible
packaging

It is becoming more and more important to address the
issue of the expanding plastic pollution caused by the
disposal of food packaging. Thus, biodegradable
polymers are periodically created, but the
manufacturing process for these bioplastics requires
specialised industrial handling [127]. Owing to its
nutritional and antimicrobial qualities, stevia is
becoming more and more important in the creation of
sweetened edible films used in beverage packaging.
Hence, stevia rebaudiana has been the subject of a
recent study in which it was added to alginate as
biofilm. This material's five homogeneities, great
elasticity, flexibility, and power were transmitted. Due
to stevia is a renewable plant, even little additions have
consistent, environmentally beneficial benefits [128].

08- Sweeteners for the tablet

The food and nutraceutical industries' main goals are
innovation, product enhancement, quality, and
consumer pleasure. The demand for sugar consumption
is rising steadily on a worldwide scale. Therefore,


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2024) 14(4), 715-746 | ISSN:2251-6727

tabletop sweeteners have entered the market to cater to
consumers who are always looking for a sweet flavour.
These tabletop sweeteners are popular among
consumers and are sold by food corporations.
Depending on the company's formulations, These
countertop sweeteners may contain bulking agents such
as lactose, sorbitol, sucrose, polyethylene glycol, fructo-
oligosaccharides, isomalto-oligosaccharides, fructose
glycerol isomalte, dextrose, fructo-oligosaccharides,
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and isomalto-oligosaccharides. mannitol, maltitol, and
maltodextrin, among others [129]. Tabletop offers low-
calorie options for hot or cold beverages, as well as
recipes fit for patients with a range of conditions and
uses, including sprinkling. Along with colour, taste,
scent, and consistency, other important aspects to take
into account include sweetness, stability, and texture.
All of these qualities are combined in stevia, meeting
the demands of the producer.
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09- Chances arise from innovation.

The European market for stevia-containing food and
beverages has grown by 26% in 2018. Numerous
developments have been introduced in this regard.
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Better chances are presented to stevia exporters in
emerging nations by new product releases in novel
categories. Demand for more organic and healthful
stevia-based goods, including beverages and meals
fortified with stevia, is rising. As a result, innovation is
crucial to meeting customer desires and offering natural
sugar substitutes. Products made with stevia have been
introduced by several well-known businesses, such as
Nestle, PepsiCo, Danone Group, and Coca-Cola Co.
Unilever and Ricola. Tate & Lyle, a well-known
European sugar manufacturer, uses stevia to create Reb
M stevia, a sweetener that was introduced as
TASTEVA®. Therefore, creative thinking is a
significant development for the stevia sector.

10-S. Rebaudiana: A medicinal sugar substitute

Given the period of rising illness prevalence, including
diabetes and obesity, and the consequent rise in stevia-
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related product releases, the market value of stevia has
even doubled. This is because stevia has a very
excellent therapeutic index.  describes the main
pharmacological characteristics of stevia.

11- Diabetes

Insulin resistance and malfunction of the pancreatic beta
cells are thought to be associated with diabetes. Stevia's
scientific potential to improve impaired glucose
metabolism and increase insulin sensitivity is supported
by a number of preclinical research. The chemical
components of stevia have a major protective effect
against diabetes, according to animal research [130].
Additionally, the process explains how stevia lowers
plasma glucose levels while postponing the onset of
insulin resistance [131]. Stevia has been shown in
several trials to increase insulin secretion and decrease
islet inflammation [132]. The insulinomimetic action
fructose and its compounds that are bioactive might
affect immediately stimulation of the transporter for
glucose molecule and improved absorption and uptake
of fructose,as demonstrated by the molecular
mechanism of anti-hyperglycemia [133]. Additionally,
research from experiments indicates that stveia control
the expression of proteins for Peripheral tissues absorb
glucose and are crucial to the insulin-independent route.
Furthermore, clinical research suggests that stevia has
anti-diabetic properties [134]. Here are a few of the
most recent studies in clinical practice:

e (I) - Sambra V. and colleagues (2021) study the
association between appetite and both arbitrary and
subjective parameters The resistance to insulin (IR) in
femalesas well as the results of stevia or D-tagatose
loads up front indicators of catabolism of carbohydrates
following an oral carbohydrate intake. Randomised
controlled crossover experiment. Women having IR
lacking people with type 2 diabetes Three oral glucose
loads were administered to (n = 32; age 23.4 per cent £
3.8; Adiposity 28.1 + 3.4 pounds x meters2). lasting
three hours. The visits were spaced three days apart.
Ten minutes before to the oral glucose load, participants
ingested a

60 millilitres of water were preloaded with either D-
tagatose (5000 mg), stevia (15.3 mg), or water (control).
C-peptide and serum glucose levels were assessed at 10,
30, 60, 90, 120, and 180 minutes. A visual analogue
scale was used to measure subjective hunger.
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After 180 minutes, food consumption at the ad libitum
buffet was recorded. In comparison to The Compared to
D-tagatose (794 (366—1134) milligrammes x minute x
The letter L—1; P = 0.0001), which or control (730
(516-1078) mg x min x The letter L—1; P = 0.012),
stevia's C-peptide iAUC was substantially greater (the
mean (IQR): 1033 (711-1293) ng x minute x The letter
L—1).Serum glucose for stevia was greater at 30 and 60
minutes compared to further circumstances (P < 0.01).
At 60 minutes, volunteers reported feeling fuller after
eating d-tagatose particularly stevia in comparison to
the control, and at 120 minutes, they were more eager to
eat stevia (Everyone P < 0.05). P = 0.06 indicates that
the target appetite was not condition-specific. There is
life to these NNS, according to the findings. Stevia use
raised blood glucose sooner while causing an immediate
reaction on C-peptide release. NNS may influence
hunger subjectively but not objectively [135]. (ii)- This
2-perpendicular, randomised, managed, open-label arm
was studied by Stamataki Nm and colleagues (2020).
experiment to see how daily stevia consumption
affected glycaemic levels in healthy persons. Body mass
index (BW) and energy intake (EI) were the same.
secondary outcomes. A total of 28 individuals who were
in good health (age 25 + 5 years, with a body mass
index of 21.2 £ 1.7 kg/m2) were randomly assigned to
one of two groups: The population receiving stevia (n =
14), which had to take a daily stevia extract, or the 14-
person control group. An oral glucose tolerance test was
used to measure the glucose and insulin responses at
weeks 0 and 12, and weeks 0 through 12 were used to
evaluate BW and El. The reactions to insulin and
glucose did not differ significantly. « The stevia group
maintained their weight in comparison to the control
population (mean weight change at week 12: a value of
0. kg, 95% CI: [-0.96, 0.51] stevia group, +0.89 Kg,
95% CI [0.16, 1.63] command the entire group). As a
result, there was an important main effect of the the
group on the BW shift (F (1,26) = 5.56, p = 0.026). The
previously group stevia saw a substantial decrease in
calorie consumption (p = 0.003) between weeks 0 and
12, whereas the control group experienced no change (p
= 0.973). These results, which were not placebo-
controlled, imply that regular Consuming stevia does
not impact glycaemia in healthy people, however it
might help with weight maintenance with the reduction
of excessive intake of alcohol [136].
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e  (iii)- Farhat G. and others (2019), for instance
looked at how stevia affected hunger, food
consumption, and postprandial glucose levels. In a
three-arm crossover study, thirty individuals (20
females/10 males; ages 26.1 On three different days, the
subjects The individual's Weight is 23.44 (3.42) kg/m2.
obtained preloads including 1 g of stevia, 60 g of sugar,
and water. which were followed by an unlimited pizza
meal. Breakfast evolved became a norm.

e A diet on exam day journal for a single day was
gathered. Subjective emotions of hunger were measured
using visual analogue scales (VAS). Samples of blood
glucose were taken every 30 minutes up to 120 minutes
after lunch. The amount of energy consumed did not
change significantly. Between the two preloads for the
entire day (p = 0.33) With meals served at will (p =
0.78). After stevia preload, compared to water, the VAS
values for the urge to eat and appetite (the DTE) were
decreased. (p < 0.05). Consequently correction for the
calorie content and sugar preload, There wasn't any
discernible  variation in  postprandial  glucose
concentrations varying between them treatments.Stevia
reduces the feeling of hunger without increasing meal
intake or The amounts of subsequent hypoglycemia. It
may be a helpful tactic in the management as well as
defence of diabetes and obesity [137]. By increasing
This insulin influenced by dose characteristic
production and encouraging glucose utilisationblood
glucose levels in diabetics rats with diabetes decreased
(0.5 mg/kg) in a dose-dependent manner when SGs
were administered. A a limitation enzyme in lactic acid
production, phosphoenol Pyruvate carboxykinase
(PEPCK) expression,is decreased in stevioside-
administered groups in a dose-dependent manner [138].
The regulatory enzymes for the breakdown of
carbohydrates, a-amylase and o-glucosidase, play a
crucial role in regulating Sugar in the blood
concentrations. In a recent investigation Within an in
vitro method experiment, it was discovered that stevia
leaf extract effectively inhibited the activities of a-
glucosidase and a-amylase [139]. Recently, four other
phenylethanolyl glycosides and a Steviophethanoside is
a new glycoside containing a phenyl-ethanoid group.
were found in stevia leaves. This glycoside has been
shown to stimulate The islet the -cells (the Indian
National Savings-1)suggesting that it may have
hypoglycemic effects, though further research is
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required to determine its exact mechanism of action
[140]. An essential metabolite of glucose that stimulates
diabetes and Blood glucose levels fluctuate in a manner
that fluctuates on dosage is streptoglucuronide as more
recent research has shown [141]. a combination of both
clinically as well as in animal research, stevia is
generally considered a potentially effective treatment
for hypertension -related pathophysiology. research;
however, a more thorough understanding of the
underlying mechanism is still required.

12- High blood pressure

A number of serious conditions, such as Although
hypertension cannot be identified as a disease in and of
itself, it can lead to a number of conditions, such is
vascular disease of the peripheral nervous system, such
as atrial fibrillation, pulmonary neuropathy, retinopathy,
aneurysms, myocardial infarction, and cardiac failure
with congestive left ventricle hypertrophy. Since it is
capable oflast for a long period without causing any
symptoms, hypertension is frequently called the "silent
killer." If identified early, antihypertensive drugs and
modifiable  lifestyle  modifications can  lower
hypertension and its associated consequences [142,143].
According to several research, stevia is used as a heart
tonic to control heartbeats and restore unstable blood
pressure to normal. In a clinical trial, 106 hypertensive
women received 0.25 g of SGs three times a day,
resulting in normal glucose and lipid levels and both
systolic and diastolic blood pressure. In a similar vein,
SGs have been shown to significantly lower systolic
blood pressure while having no effect on diastolic blood
pressure [144]. The blocking of entry of calcium ions
into the cells of the smoothness cardiovascular muscle
is part of the process that has been proposed [145].

Applictaion of Stevia

Fig.18 Application of Stevia
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An other method that has been suggested involves the
suppression of the angiotensin converting enzyme,
which is substantially inhibited by protein hydrosylates
derived from stevia leaves [146].

13- Overweight

With a complex aetiology, obesity is a significant risk
factor for health and the root cause of many health-
related issues. This may be inherited or the result of
unhealthy diet and living patterns. Its growth is also
aided by a large consumption of sugar-based meals,
thus it makes sense that avoiding high-calorie foods and
beverages is crucial to managing weight. Compared to
sweeteners like sucrose that are high in calories, stevia
is a better non-caloric sweetener option. But compared
to sucrose, stevia adds sweetness that is around 100-
300 times more [147]. Even in actuality, a research has
shown that rats given stevia, but individuals that are
exposed to sucrose have the reverse pattern [148]. A
more recent study found that rats fed an aqueous extract
of stevia leaves had a better calorie profile, which
eventually led to a drop in body weight from feed
consumption [149]. However, encouraging outcomes in
human subjects have not yet been observed.
Furthermore, it has been discovered that stevia preload
lowers self-reported hunger and dietary desire in
healthy participants [150]. Artificial sweeteners, which
are typically added to foods and beverages, are not
caloric but are harmful to health since they can lead to
weight gain, bladder and brain tumours, and other issues
[151]. Therefore, it is vital to defend the use of sugar
substitutes like splenda since they are safe and
healthful.
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14- Cavities In Teeth

Dental decay is an infectious disease that spreads slowly
and may be brought on by the oral cavity's resident
microbiota, dietary consumption of carbohydrates and
fermented goods, and fluctuations in salivary flow rate
[152]. Therefore, it's critical to locate a healthy
alternative that can aid in caries prevention. In
comparison to a 10% sucrose solution rinse, a research
on dental plague revealed a decrease in plaque
following rinsing with 10% stevia extract. Furthermore,
Research has shown that the active ingredient re and a
substance called exhibit minimal S.mutans biofilm
development upon washing and are naturally non-
acidogenic [153]. Bacterial life is hampered by the non-
fermentable nature of stevia solution [154]. In terms of
dental cavities, stevia has demonstrated overall long-
term safety.

15- Malignant

The World Health Assembly of the WHO states that
cancer is the second most prevalent cause of death
worldwide, accounting for almost 9.6 million deaths in
2018. It would be ideal to develop novel chemotherapy
drugs that come from natural sources. Additionally,
steviosides,  which  are  naturally  occurring
phytochemicals derived from stevia, have demonstrated
some potential both as a cancer-causing agent and an
anti-tumor agent to acquire resistance [155]. Stevioside
was administered to female rats with mammary gland
adenomas in the initial investigation, and it was
discovered that the drug had anti-tumor action. Studies
conducted in vitro have shown this. Additionally, three
Cancerous cell lines of text, including pancreatic
(MiaPaCa-2) and colorectal (the condition116) cervical
(HeLa)—have demonstrated an anti-tumor activity due
to the stevia leaf ethanolic extract's diterpene inhibitors.
Moreover, An erroneous gene produces the enzyme
CDK4, which was inhibited by the extract that was
used. associated with the formation of malignancies,
confirming its anti-tumor action through CDK enzyme
inhibition [156]. Conversely, stevia essential oil has
demonstrated cytotoxicity against Chinese hamster
ovary cells and rat glioma cells, which is analogous to
vinblastine [157]. In gastric cancer cells, same results
were seen [158]. Additionally, positive outcomes were
seen in the cells from MCF which are breast cancer
cells, and the proposed method showed that the impact
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is caused by the stimulation of apoptosis in MCF-7,
suggesting that stevia and its bioactive components
would be a good option for future research into the
treatment of breast cancer [159]. Stevia has the capacity
to stop or slow the formation of malignant cells by
causing apoptosis and limiting the number of cells that
divide on SKBR3 and The MDA-MB [160].Together
with the onset of cell cycle arrest and death, the
inactivation of the the PI3K mechanism is considered a
further plausible explanation for this action [161]. This
mechanism is explained by the steviosides' capacity to
prevent ovarian cancer from spreading cells. All things
considered, these investigations show that steviol-based
drugs have beneficial effects; nevertheless, in order to
prove their anti-tumor potential, more thorough clinical
and pre-clinical trials are needed.

Microwave-
Assisted
Extraction

Marinated
Extraction

Extraction

Pressure
Extractio

Sonication
Extraction

Type of Extraction

16- Kidney functioning

The kidneys carry out several vital bodily tasks, such as
maintaining the body's homeostatic balance and
electrolyte and fluid balance. When given to
hypertensive rats, steviosides produced from S.
Rebaudiana leaves have been demonstrated to increase
both glomerular filtration rate and renal plasma flow. It
directly prevents PAH-p-aminohippurate from being
transported across epithelial cells [162]. Steviol
derivatives block the CFTR-cystic fibrosis transcranial
conductance regulator, which explains why they have
an inhibitory impact on the Madin-Darby doggy organ
(MDCK) epithelial cyst paradigm. Steviol analogues
may thus be suitable options for the treatment of
congenital kidney damage [163].
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Fig.22 Chemical Molecule
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Table 04- varied extraction techniques, solvent
composition, and yield values.
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Steviol
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Procedu
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extracti
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Chemic
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Producti
vity
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Stevios
ide

Warm

extractio
n (leaf
material)

Ratio of
drug to
solvent:
1:15-
2:75

hot
water
(65 °C)

7.53%

Hot
Extractio
n (leaf
material)

Ratio of
drug
solvent:
(1:15-
1:75)4:1

methan
ol

94.90%

Hot
Separati
on (leaf
material)

Drug
solvent
ratio:4:1

Methan
ol and
water
(4:1)

92.34%
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viv
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mixture
duration:
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Liquor
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3561 g
of leaf
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hundred

grammes
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Reb A
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Stevios
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2L of
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with leaf
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me
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e: lower
pressure
rotary
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€
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n
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as an |yl per 100
extractio grammes
n

method
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360
watts

Duration
: 12
minutes

Isopropy
| alcohol

as a
solvent

06.Conclusion & Discussion

The need for novel low- or no-calorie sweeteners has
surged recently due to the rise in the incidence of
various metabolic diseases globally. There are several
artificial sweeteners available on the market, but their
usage is restricted because of potential negative side
effects. Consequently, the quest for naturally occurring
sugar alternatives has yielded some compounds with
highly sweet tastes or taste-altering qualities. S.
rebaudiana is a crop that is grown and harvested for its
high intensity natural sweetening properties. It is an
important source of phytochemical elements as a raw
material that supports health and creates functional
meals. components. Diterpene glycosides are a natural
sweetener that is used extensively in foods and
beverages. They are now available on the market.
Compared to other artificial sweeteners now on the
market, it is 200-300 times sweeter. Its low calorie
index and non-toxic nature, as demonstrated by clinical
and preclinical evidence, support its application in the
food and beverage business. Harvesting practices,
extraction methods, yield value, purification, and other
business-related factors need to be given more attention.
With better blending methods, the more recent stevia-
based product version may have better flavour profiles
and fewer or no adverse effects.
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