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Excessive consumption of refined sugar is a widely acknowledged contributor to abnormal
post-meal blood glucose spikes, impaired insulin sensitivity, and an elevated long-term
risk of type 2 diabetes and related cardiometabolic diseases. Monk fruit, scientifically known
as Siraitia grosvenorii, is a climbing perennial plant of southern Chinese origin whose fruit
contains a unique family of non-caloric sweet compounds called mogrosides, which have
attracted considerable interest from both the scientific research community and the global
food industry. The concentrated extract produced from this fruit delivers a level of sweetness
far beyond that of ordinary table sugar, remains chemically stable at high cooking
temperatures, and has been cleared for safe human consumption by major international food
regulatory agencies. This article draws on five peer-reviewed, Scopus-indexed studies to
examine the molecular basis of monk fruit's sweetening capacity, its negligible effect on
blood sugar and insulin levels, its antioxidant and anti-inflammatory bioactivities, its
practical performance in sugar-free food formulations, and its established safety profile,
together presenting a comprehensive, evidence-based case for its adoption as a health-
conscious and metabolically safe alternative to refined sugar.

Keywords: Monk fruit, mogrosides, non-nutritive sweetener, glycaemic response, sugar
substitute, functional food.

Introduction

The pronounced rise in blood glucose and circulating insulin that occurs after eating sucrose-
rich foods is now well understood to be a central physiological trigger for insulin resistance,
the gradual deterioration of glucose regulation, and ultimately the onset of type 2 diabetes
along with a range of associated cardiovascular and metabolic complications (Yadav, 2026).
When sucrose is ingested, its rapid digestion and intestinal absorption generate a sharp and
sustained glucose peak, which in turn demands a large compensatory outpouring of insulin
from the pancreas; when this pattern is repeated over
months and years, it progressively erodes the body's
sensitivity to insulin and has been causally linked to
obesity, heart disease, and metabolic syndrome
(Massoud & Hashem, 2023; Yadav, 2026). Faced with
this escalating public health problem, both the research
community and the food manufacturing industry have
been actively working to identify naturally derived,
high-intensity, low-calorie or zero-calorie sweetening
options that can replicate the taste experience of sugar
without provoking the same harmful metabolic
consequences (Massoud & Hashem, 2023).

Source: https://www.12taste.com/in/product/monk-
fruit-monk-fruit-extract-powder-13-5/
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One ingredient that has gained significant scientific and commercial momentum in this search
is monk fruit, a small, round fruit with a thin greenish-brown skin obtained from Siraitia
grosvenorii (Swingle), a herbaceous climbing plant belonging to the gourd family that has
been cultivated for centuries in the mountainous southern regions of China (Gong et al.,
2019; Massoud & Hashem, 2023). Within Chinese traditional medicine, the dried fruit of this
plant has long been prized as a natural remedy for respiratory complaints including sore
throat, pharyngitis, and persistent cough, as well as for minor digestive problems, and it was
formally classified by the Chinese health authorities as a substance appropriate for use in both
food and medicine (Gong et al., 2019). Over time, this centuries-old food-medicine has been
subjected to rigorous international scientific scrutiny, and regulatory bodies including the
United States Food and Drug Administration (FDA) and the European Food Safety Authority
(EFSA) have each reviewed its safety record, with the FDA awarding it the status of
'‘Generally Recognised as Safe' (GRAS), enabling its open commercial sale to consumers in
Asia, Canada, Australia, and New Zealand (Massoud & Hashem, 2023). This growing
regulatory acceptance and rising market demand, well-controlled human studies that directly
and quantitatively measure the acute glycaemic and insulinaemic effects of ingesting monk
fruit sweetener have remained notably scarce, and the related practical question of whether
monk fruit can adequately substitute for sugar in the preparation of traditional cooked, baked,
or syrup-soaked food products has only very recently been addressed through systematic
experimental investigation (Massoud & Hashem, 2023; Yadav, 2026). monk fruit sweetener
that spans its phytochemistry, its metabolic behaviour in the human body, its broader
pharmacological properties, its performance as a functional food ingredient, and its
established safety credentials (Gong et al., 2019; Liu et al., 2018; Massoud & Hashem, 2023;
Thakur et al., 2021; Yadav, 2026).

Chemical Composition and Sweetness Profile

The sweetening power of monk fruit extract originates from a group of plant-derived
compounds known as mogrosides, which are cucurbitane-type triterpene glycosides and serve
as the principal bioactive constituents of the fruit (Gong et al., 2019; Massoud & Hashem,
2023). Six major mogrosides have been identified in S. grosvenorii, namely mogroside I,
IV, V, VI, siamenoside I, and 11-oxo-mogroside V, delivering sweetness ranging from 68 to
456 times that of sucrose, with mogroside V being the most abundant, comprising 1.5-2% of
dried fruit weight and 25-55% of commercial extract depending on the processing method
used (Massoud & Hashem, 2023). The total mogroside content of dried monk fruit is
approximately 2.5% by weight, and perceived sweetness varies according to fruit ripeness,
extract purity, and the pH and temperature of the food matrix (Massoud & Hashem, 2023).
Sensory evaluation confirmed that a 0.059% monk fruit solution matched the sweetness of a
10% sucrose solution, indicating a potency of approximately 169.5 times that of table sugar,
meaning only trace quantities are required in food formulations, which is advantageous in
terms of cost and regulatory compliance (Massoud & Hashem, 2023). Regarding thermal
stability, thin-layer chromatography of monk fruit syrups heated to 100°C confirmed no
degradation of mogroside or rebaudioside A, and earlier research demonstrated stability
beyond 150°C, giving monk fruit a processing advantage over heat-sensitive sweeteners
(Massoud & Hashem, 2023; Thakur et al., 2021). Critically, mogrosides are not metabolised
through the body's sugar-processing pathways and therefore yield no caloric energy upon
digestion, which underpins their particular value in calorie-restricted and diabetic dietary
contexts (Gong et al., 2019; Yadav, 2026).

Glycaemic and Insulinaemic Response

Yadav (2026) conducted a prospective crossover N-of-1 study in which 75 g of table sugar
and 75 g of monk fruit sweetener were consumed on separate days following a 15-hour
overnight fast, with blood glucose and serum insulin measured at baseline and at 30, 60, 90,
and 120 minutes post-ingestion, and total metabolic load quantified using the incremental
area under the curve method (Yadav, 2026). Table sugar produced a marked rise in blood
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glucose from 77.8 mg/dL to a peak of 106 mg/dL at 30 minutes, accompanied by a tenfold
surge in serum insulin from 3.10 plU/mL to 30.7 plU/mL, reflecting a high glycaemic
demand on the pancreas (Yadav, 2026). By contrast, monk fruit ingestion caused negligible
changes in both parameters, with blood glucose remaining between 68 and 70 mg/dL and
insulin staying near baseline throughout the entire observation period (Yadav, 2026). This flat
metabolic response is pharmacologically consistent with the fact that mogrosides are not
recognised by intestinal sugar-metabolising enzymes and therefore neither elevate blood
glucose nor stimulate insulin secretion (Gong et al., 2019; Yadav, 2026). Further supporting
this finding, Massoud and Hashem (2023), citing Pandey and Chauhan (2019), reported that
monk fruit sweetener carries a substantially lower glycaemic index than sucrose, reinforcing
its suitability for individuals with insulin resistance, metabolic syndrome, or type 2 diabetes
(Massoud & Hashem, 2023). Collectively, this evidence confirms that monk fruit sweetener
exerts a clinically negligible effect on blood glucose and insulin regulation, making it a well-
suited sugar alternative for people at risk of or living with cardiometabolic conditions
(Massoud & Hashem, 2023; Yadav, 2026).

Antioxidant and Anti-inflammatory Properties

Monk fruit extract possesses health benefits that extend considerably beyond calorie-free
sweetening, as pharmacological research has confirmed that its mogroside compounds are
biologically active molecules with diverse health-protective properties (Gong et al., 2019;
Thakur et al., 2021). A comprehensive review by Gong et al. (2019) documented that S.
grosvenorii exhibits antioxidant, hypoglycaemic, immunomodulatory, hepatoprotective,
antitussive, and antimicrobial activities, while Thakur et al. (2021) further confirmed that
mogroside V specifically demonstrates antitumour, anti-inflammatory, antidiabetic, and
antioxidative effects in controlled experimental settings, establishing it as a multifunctional
bioactive ingredient with genuine therapeutic potential (Gong et al., 2019; Thakur et al.,
2021).

The antiglycation and antioxidant properties of mogroside extract were specifically
investigated in vitro by Liu et al. (2018), who found that at a concentration of 500 pg/mL, the
extract reduced fluorescent advanced glycation end-product formation by over 50%, lowered
oxidised protein carbonyl levels by approximately 25%, and decreased N epsilon-
carboxymethyl lysine concentrations by more than 70%, with the overall antiglycation
potency being comparable to that of aminoguanidine, a standard pharmacological
antiglycation reference compound (Liu et al., 2018). These findings are clinically significant
because progressive accumulation of advanced glycation end-products in body tissues is a
well-recognised mechanism underlying the kidney damage, retinal deterioration, peripheral
neuropathy, and accelerated atherosclerosis observed in long-standing diabetes (Liu et al.,
2018). Additionally, Gong et al. (2019) summarised evidence that mogroside V reduces
airway hyperreactivity in asthmatic animal models, limits inflammatory immune cell
infiltration into lung tissue, and attenuates macrophage inflammatory responses triggered by
fine particulate matter, demonstrating broad anti-inflammatory activity across multiple tissue
types (Gong et al., 2019). Considered together, these converging findings from independent
research groups establish monk fruit extract as a nutraceutical ingredient with meaningful
potential for the prevention and management of oxidative stress-driven and inflammation-
mediated chronic diseases (Gong et al., 2019; Liu et al., 2018; Thakur et al., 2021).

Food Applications: Sugar-Free Syrups and Traditional Desserts

Translating monk fruit's metabolic advantages into practical food use requires it to replicate
the physical properties of sucrose, including viscosity, body, and mouthfeel (Massoud &
Hashem, 2023). Massoud and Hashem (2023) addressed this by preparing sugar-free syrups
using monk fruit extract alone and in combination with rebaudioside A at ratios of 90:10 and
80:20, incorporating four bulking agents (inulin, polydextrose, zusto, and erythritol), and
evaluating these syrups both physicochemically and sensorially when applied to five
traditional Arabian desserts: basbousa, kunafah, baklawa, balah el sham, and lugmat el gady
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(Massoud & Hashem, 2023). Among the bulking agents tested, polydextrose and zusto
yielded the most favourable results, producing syrups with viscosities of 65.3 cP and 75 cP
respectively, closest to the sucrose reference syrup of 58.33 cP, and receiving the highest
sensory scores for colour, flavour, sweetness, and texture, while erythritol performed poorly
due to undesirable crystallisation and cloudiness (Massoud & Hashem, 2023). When the two
best-performing formulations, MF+zusto and MF/RA (80:20)+polydextrose, were applied to
all five desserts, consumer panellists detected no statistically significant difference in taste,
texture, colour, flavour, or overall acceptability compared to conventional sugar syrup,
confirming the viability of monk fruit-based syrups as practical sugar replacements (Massoud
& Hashem, 2023). Furthermore, monk fruit syrups were absorbed by desserts at notably
lower rates than sucrose syrup; in basbousa, for example, sucrose syrup absorption was 0.407
g/g, compared to 0.288 g/g and 0.223 g/g for the polydextrose and zusto-based syrups
respectively, with the lower uptake attributed to higher viscosity limiting surface penetration
(Massoud & Hashem, 2023). This reduced absorption directly lowers the caloric content per
serving, offering a meaningful nutritional benefit for obese and diabetic consumers, and the
positive hedonic ratings of 'like very much' and ‘'like moderately’ from sensory panellists
further affirm monk fruit sweetener as a consumer-acceptable, low-calorie alternative to
sucrose in functional food production (Massoud & Hashem, 2023).

Safety and Regulatory Status

The safety of monk fruit extract has been independently evaluated by leading international
food safety authorities, each concluding that it poses no meaningful health risk at quantities
typically used in food and beverage products (Massoud & Hashem, 2023; Thakur et al.,
2021). The United States FDA has granted it GRAS status, and the European EFSA has
conducted its own scientific assessment as a novel food additive, enabling unrestricted
commercial sale across Asia, North America, and Oceania (Massoud & Hashem, 2023).
Long-term animal toxicity studies established that mogrosides produced no adverse effects at
doses of 7.07 g/kg body weight per day in male rats and 7.48 g/kg body weight per day in
female rats, thresholds that far exceed any realistic level of human dietary exposure (Massoud
& Hashem, 2023).

Regarding global supply, commercial cultivation of S. grosvenorii has historically
been confined to the high-altitude humid regions of southern China, particularly Guangxi
province, creating a geographically restricted supply chain unable to meet rising international
demand (Thakur et al., 2021). To address this, Thakur et al. (2021) introduced monk fruit
planting material from China into Indian growing conditions for the first time, documenting
germination, morphological characteristics, phenological development, and mogroside yield
under these new environmental conditions (Thakur et al., 2021). The plant's successful
establishment in India demonstrated that S. grosvenorii can adapt to geographically and
climatically distinct regions beyond its native habitat, carrying important implications for
developing a more diverse and globally accessible supply chain for monk fruit sweetener
(Thakur et al., 2021).

Conclusion

Monk fruit sweetener is a natural, metabolically safe, and practically viable alternative to
refined sugar. Its mogroside compounds are structurally distinct from dietary sugars, non-
caloric, and thermally stable, giving the extract a combination of properties unmatched by
conventional sweeteners. Controlled human ingestion data confirmed that monk fruit
produces no meaningful rise in blood glucose or serum insulin, making it a suitable daily
sweetener for individuals managing type 2 diabetes, pre-diabetes, insulin resistance, or
obesity-related metabolic risk. Beyond sweetening, mogrosides have demonstrated the
capacity to inhibit protein glycation linked to diabetic organ damage, neutralise free radicals,
and suppress inflammatory signalling across multiple tissue types, suggesting health benefits
that extend well beyond caloric substitution. When formulated with appropriate bulking
agents such as polydextrose or zusto, monk fruit-based sugar-free syrups proved sensorially
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indistinguishable from sucrose syrup while delivering fewer calories per serving through
lower dessert absorption rates. The ingredient additionally holds robust regulatory approval
from major international food safety authorities, and its successful cultivation outside
southern China signals expanding global supply potential. Collectively, these findings
position monk fruit sweetener as a scientifically grounded, consumer-acceptable, and health-
promoting ingredient whose broader integration into the food supply represents a meaningful
contribution to addressing the global burden of sugar-related metabolic disease. Large-scale,
long-term randomised clinical trials across diverse human populations remain a priority to
fully quantify clinical benefits and support formal dietary recommendations.
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