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Abstract: Sustainable health approaches promote functional food alternatives that support metabolic 

well-being while reducing reliance on added sugars and artificial sweeteners. Monk fruit extract 

(MFE), a natural, non-caloric sweetener, is gaining interest for its potential metabolic benefits, but its 

effects and regulatory status require further evaluation. Objective: This PRISMA-guided systematic 

review synthesizes findings from randomized controlled trials (RCTs) assessing the impact of MFE 

on metabolic health, lipid profiles, inflammation, and regulatory considerations. Methods: The 

literature search was conducted across PubMed, Scopus, Web of Science, and Cochrane Library. 

Inclusion criteria were human RCTs evaluating MFE’s metabolic effects, while animal studies, 

reviews, and mixed-intervention trials were excluded. Study quality was assessed using the 

Cochrane risk of bias tool and the Jadad scale. Results: Ten randomized controlled trials met the 

inclusion criteria, demonstrating that monk fruit extract (MFE) reduces postprandial glucose levels 

by 10–18% and insulin responses by 12–22%. Some studies also reported reductions in inflammatory 

markers (↓IL-6, ↓TNF-α). No severe adverse effects were observed. Regulatory analysis indicated that 

MFE is approved for use in the United States and China, while its status remains under review in the 

European Union. Conclusions: MFE shows potential as a functional food ingredient for metabolic 

health. However, long-term clinical trials and a harmonized regulatory framework are essential to 

confirm its safety and efficacy within sustainable health strategies. 

Keywords: Monk fruit extract; sustainable health; randomized controlled trials (RCTs); metabolic 

health; non-nutritive sweeteners; glucose metabolism 

 

1. Introduction 

The increasing prevalence of metabolic diseases such as obesity, type 2 diabetes, and 

cardiovascular disorders has increased global health concerns, leading to efforts to reduce dietary 

sugar intake. Excessive consumption of refined sugars is associated with an increased risk of insulin 

resistance, dyslipidaemia and chronic inflammation, all of which contribute to the global burden of 

non-communicable diseases [1]. As a result, the search for natural, non-caloric sugar alternatives has 

gained momentum in scientific and regulatory discussions. 

Monk fruit (Siraitia grosvenorii), a plant native to China, has gained attention as a natural high-

intensity sweetener due to its unique profile of mogrosides, which provide intense sweetness without 

the glycemic impact associated with traditional sugars. Unlike artificial sweeteners, monk fruit 

extract (MFE) is derived from a botanical source and has been shown additional health-promoting 

properties, including antioxidant and anti-inflammatory effects. Given its calorie-free nature and 

potential metabolic benefits, MFE is a promising candidate for functional food formulations to meet 

the growing demand for healthier dietary alternatives [2]. 
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While MFE has been approved as a food additive in regions such as the United States, China, 

and Canada, its regulatory status in the European Union remains under review due to insufficient 

clinical evidence on its long-term metabolic effects. The Novel Foods Regulation (EU 2015/2283) 

governs the approval of such ingredients, requiring comprehensive safety assessments before market 

authorization. Furthermore, global dietary guidelines, including those from the World Health 

Organization (WHO) and the U.S. Food and Drug Administration (FDA), emphasize reducing free 

sugar intake to less than 10% of total energy intake, with further benefits observed at levels below 5% 

for improved metabolic health [3,4]. The WHO has highlighted that excessive sugar consumption 

contributes to obesity and metabolic diseases, which has prompted the development of global 

strategies to reduce sugar intake [1]. Similarly, the FDA has introduced policies to promote sugar 

substitutes, including evaluating natural sweeteners such as monk fruit for their potential role in 

meeting dietary recommendations [3]. Research on the impact of high-intensity sweeteners suggests 

that alternatives such as MFE may provide metabolic advantages over artificial sweeteners, which 

have been linked to dysbiosis and glucose intolerance [5,6]. Despite its increasing commercial use in 

food and beverage industries, systematic evaluations of its effects on glucose metabolism, lipid 

regulation, and inflammation remain limited [5]. 

This systematic review aims to provide a comprehensive synthesis of randomized controlled 

trials (RCTs) assessing the health effects of MFE. This review critically evaluates the existing evidence. 

It aims to clarify its potential role as a metabolic modulator, its efficacy in glycemic control and its 

implications for sustainable health interventions. In addition, this review highlights key research 

gaps, regulatory challenges and future directions needed to facilitate wider acceptance as a sugar 

substitute in global nutrition policy. 

2. Materials and Methods 

A systematic literature search followed the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) 2020 guidelines [7]. The search covered four major databases: Scopus, 

Cochrane Library, PubMed, and Web of Science to identify RCTs and other human intervention 

studies assessing the health effects of MFE. The review adhered to PRISMA to ensure transparency, 

replicability, and methodological rigor. Filters were applied to include only peer-reviewed journal 

articles, restricting results to studies published between 2015 and 2025 in English. The search was last 

updated on 22.02.2025 to ensure the inclusion of the most recent publications. Following the database 

queries, 40 records were retrieved: 19 from Scopus, 7 from Cochrane, 5 from PubMed, and 9 from 

Web of Science. Duplicates were removed before progressing to the screening stage. Study selection 

followed a two-stage screening process, initially based on titles and abstracts, followed by full-text 

assessment. Two independent reviewers conducted the screening, and discrepancies were resolved 

by discussion. Additionally, three relevant RCTs [8, 9] were identified outside the initial systematic 

search but were included as supplementary studies due to their direct relevance. Studies that were 

not conducted on human participants, review articles, meta-analyses, commentaries, or case reports 

performed animals were excluded. The literature search process is illustrated in Figure 1. 
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Figure 1. PRISMA 2020 Flow Diagram Representing the Screening Strategy and Selection Process for Eligible 

Research Articles. 

3. Results 

3.1. Study Characteristics 

The included RCTs were categorized into two domains based on their primary focus:  

(i) (i) glucose metabolism and insulin regulation, assessing MFE’s effects on glycemic control, 

insulin response, and postprandial glucose levels;  

(ii) (ii) anti-inflammatory and clinical outcomes, evaluating MFE’s role in modulating 

inflammatory markers (IL-6, TNF-α) and alleviating symptoms such as throat discomfort and 

metabolic inflammation.  

Primary outcomes were summarised in Tables (Table 1, Table 2). The sample sizes ranged from 

30 to 203 participants per trial, with 544 enrolled across all studies. The study populations included 

healthy adults, individuals with metabolic syndrome, overweight participants, and diabetic patients. 

The duration of MFE interventions varied among the included RCTs: short-term studies: 7–15 days, 

medium-term studies: 4–8 weeks and long-term study: 6 months. The MFE dose ranged from 250 to 

300 mg daily, depending on the study design. Some studies used MFE-sweetened drinks or lozenges, 

while others used MFE powder or dietary supplements. 

3.1.1. Effects on Glucose Metabolism 

The effect of MFE on glucose metabolism and insulin response is presented in Table 1. 

Table 1. Effects of Monk Fruit Extract on Glucose Metabolism and Insulin Regulation. 

Factor 
Country  

(Year) 
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Singapore  

(2016) 

Singapore  

(2017) 

USA  

(2024) 

Legal Considerations 
Calorie-matched,  

FDA-approved 

FDA-approved  

non-nutritive  

sweeteners 

FDA  

GRAS-approved  

sweetener 

Population 

30 healthy adults  

M:F = 16:14;  

non-diabetic 

30 healthy adults  

(M:F = 16:14) 

50 adults  

M:F = 28:22;  

insulin-sensitive &  

insulin-resistant 

Study Design RCT, crossover RCT, crossover 
RCT, double-blind,  

crossover 

Intervention 

MFE, stevia,  

aspartame,  

sucrose beverages 

MFE, stevia,  

aspartame, sucrose-sweetened 

beverages 

MFE-sweetened  

yogurt 

Duration Single session Single session Single session 

Outcome Measures 

Postprandial  

glucose; insulin;  

energy intake;  

satiety response 

Postprandial glucose,  

insulin AUC,  

energy intake 

Reinforcing value of 

sugar;  

glucose response;  

insulin sensitivity 

Key Findings 

MFE ↓ glucose  

AUC -18%;  

↓ insulin AUC -22%  

vs sucrose 

MFE ↓ glucose  

AUC -18%;  

↓ insulin AUC -22%  

vs. sucrose 

MFE ↓ sugar  

cravings -23%;  

↓ fasting glucose -6% 

Cochrane Risk of Bias Low Low Low 

Jadad Score 5 5 5 

References [5] [8] [9] 

Jadad scale—0–5; M—male; F—female; HbA1c—glycated hemoglobin; AUC—area under the curve; GR—

glycemic response; IR—insulin response; GM—glucose metabolism. 

Tey et al. (2017) conducted a randomized crossover clinical trial to evaluate the impact of MFE, 

stevia, aspartame, and sucrose-sweetened beverages on postprandial glucose, insulin levels, and 

satiety perception in healthy adults [20]. Healthy participants (21–50 years) were recruited through 

community advertisements and university databases. Before enrollment, participants underwent a 

medical screening, including blood tests, to confirm they met eligibility criteria. To avoid potential 

metabolic confounders, the study included only normal-weight adults (BMI: 18.5–25 kg/m2). 

Participants with diabetes, prediabetes, metabolic disorders, gastrointestinal diseases, or a history of 

bariatric surgery were excluded. Additionally, those with regular non-nutritive sweetener 

consumption or medications affecting glucose metabolism were disqualified. The study followed a 

randomized crossover design, where each participant attended four separate test sessions, 

consuming one of the following beverages in randomized order: an MFE-sweetened beverage, stevia-

sweetened beverage, aspartame-sweetened beverage, or a sucrose-sweetened beverage (control 

group). Each test session was separated by a washout period of 3–7 days to prevent any residual 

metabolic effects from previous interventions. After 12 hours of overnight fasting, participants 

arrived at the study site for metabolic assessment. Baseline blood samples were collected before they 

were given a 300 mL serving of the assigned test beverage, which they were instructed to consume 

within 5 minutes. Blood samples were then collected at 0, 15, 30, 45, 60, 90, and 120 minutes post-

consumption. The primary outcome measures included glucose and insulin area under the curve 

(AUC) and subjective satiety perception, assessed via a visual analogue scale (VAS). The results 

indicated that MFE significantly reduced glucose AUC  compared to sucrose (p < 0.05) and lowered 

insulin AUC (p = 0.02). Satiety values did not differ significantly between sweeteners, suggesting that 

the glucose-lowering effects of MFE act independently of appetite regulation. One participant 

withdrew from the study due to mild gastrointestinal discomfort, but no other adverse effects were 

observed. The authors concluded that MFE may serve as an alternative to sugar for people at risk of 
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metabolic disorders. However, they stressed that further studies in different populations and long-

term interventions need to confirm these findings [5]. 

Tey et al. (2017) conducted a randomized crossover clinical trial to further investigate the 

metabolic effects of non-nutritive sweeteners, including MFE, stevia, aspartame, and sucrose, on 

glucose metabolism, insulin response, and energy intake in healthy adults. As in their previous study, 

participants aged 21–50 years were recruited through university research databases and community 

advertisements, with medical screening conducted before enrolment. The inclusion criteria remained 

consistent, restricting participation to normal-weight individuals (BMI: 18.5–25 kg/m2) and excluding 

those with metabolic disorders, gastrointestinal conditions, or a history of bariatric surgery. 

Participants with regular non-nutritive sweetener consumption or those taking medications affecting 

glucose metabolism were also disqualified. The study design followed a randomized crossover 

format with four test sessions, each separated by a washout period of 3–7 days. Participants 

consumed one of four test beverages—MFE-sweetened, stevia-sweetened, aspartame-sweetened, or 

sucrose-sweetened (control)—in randomized order. After a 12-hour overnight fast, participants 

arrived at the study site, where baseline blood samples were collected before consuming a 300 mL 

serving of the assigned test beverage within five minutes. Postprandial blood glucose and insulin 

levels were measured at multiple time points, as in the previous study. Primary outcome measures 

included glucose and insulin AUC and total energy intake at the subsequent meal. Subjective satiety 

perception was assessed using a visual analogue scale (VAS). The results showed that MFE 

significantly reduced glucose AUC by 18% and insulin AUC by 22% compared to sucrose (p < 0.05), 

consistent with previous findings. Satiety scores did not differ significantly among the sweeteners, 

supporting the conclusion that MFE’s glucose-lowering effects operate independently of appetite 

regulation. Unlike in the previous study, additional analysis was conducted to evaluate the impact 

of these sweeteners on overall daily energy balance, revealing that participants compensated for the 

calorie reduction from non-nutritive sweeteners by consuming more at subsequent meals. No severe 

adverse effects were reported, though one participant withdrew due to mild gastrointestinal 

discomfort. The authors reaffirmed that MFE may be a promising alternative for individuals looking 

to manage glucose levels. Researchers emphasize the need for longer-term trials to explore its 

sustained metabolic effects and potential applications in dietary interventions [8]. 

Epstein et al. 2024 conducted a double-blind, crossover randomized controlled trial (RCT) to 

examine how MFE affects sugar reinforcement, glucose levels, and insulin sensitivity in adults. A 

total of 50 participants (18–65 years, M:F = 28:22) were recruited from a university research center 

and underwent screening for metabolic and endocrine disorders before inclusion. The study enrolled 

healthy adults with no history of diabetes, obesity, or endocrine abnormalities. Participants with 

diagnosed metabolic disorders, medication use affecting glucose metabolism, or prior bariatric 

surgery were excluded. The study employed a crossover design, where participants consumed either 

MFE-sweetened yogurt or sucrose-sweetened yogurt in randomized order, with a washout period of 

seven days between interventions. Participants attended two clinical visits, where baseline blood 

glucose and insulin levels were measured. Following yogurt consumption, postprandial glucose and 

insulin were assessed at 30, 60, and 120 minutes. Additionally, sugar reinforcement was evaluated 

using a validated behavioral task measuring participants’ motivation to consume additional sugar-

sweetened products. The results demonstrated that MFE significantly reduced sugar reinforcement 

behavior by 23% (p=0.03) and fasting glucose levels by 6% (p=0.04) compared to sucrose. Insulin 

response showed a modest but non-significant reduction. The authors emphasized that further 

studies should investigate long-term effects and broader metabolic outcomes in at-risk populations 

[9]. 

3.1.2. Anti-Inflammatory and Antioxidant Properties 

The anti-inflammatory and symptom-relief effects of MFE are presented in Table 2. 

Table 2. Anti-Inflammatory and Symptom-Relief Effects of Monk Fruit Extract. 

Factor 
Country  

(Year) 
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China  

(2019) 

China  

(2024) 

Legal Considerations 
EFSA-compliant,  

herbal medicinal use 
Legally compliant for food testing 

Population 

203 patients  

(102 experimental, 101 control),  

gender ratio needs confirmation 

103 patients with chronic pharyngitis  

(52 experimental, 51 control) 

Study Design RCT, placebo-controlled RCT, placebo-controlled 

Intervention 
Luo Han Guo decoction 

(experimental) vs. Black tea (control) 

Botanical lozenge containing  

Siraitia grosvenorii, Lonicera japonica, 

Platycodon grandiflorus,  

Glycyrrhiza uralensis 

Duration 48 h 15 days 

Outcome Measures 

Throat pain, hoarseness,  

mucosal congestion, cough,  

sputum production 

Pharyngeal symptoms,  

adherence to treatment,  

inflammatory markers 

Key Findings 

Significant reduction in throat pain, 

hoarseness, and inflammation  

at 12, 24, and 48 h (p < 0.05).  

Cough and expectoration lower  

in the experimental group  

at 48 h (p = 0.003). 

Significant reduction in pharyngeal 

symptoms (p < 0.01),  

improved congestion of pharyngeal  

mucosa (p < 0.05),  

higher treatment adherence  

in the experimental group 

Cochrane Risk of Bias Low Moderate 

Jadad Score 4 3 

References [10] [11] 

Jadad scale—0–5; M—male; F—female; IL-6—interleukin-6; TNF-α—tumor necrosis factor-alpha; BP—blood 

pressure; CVDrf—cardiovascular disease risk factor. 

Tan et al. (2019) conducted a double-blind, placebo-controlled RCT to evaluate the efficacy of 

Luo Han Guo decoction in reducing post-intubation throat discomfort, including pain, hoarseness, 

and inflammation [19]. Surgical patients (30–65 years) scheduled for elective tracheal intubation were 

recruited from a hospital preoperative clinic. Before inclusion, all patients underwent a medical 

assessment to confirm eligibility. The study included adults without pre-existing throat disorders or 

chronic respiratory conditions, no history of gastroesophageal reflux disease (GERD), and no known 

allergies to the trial substances. Patients were excluded if they had chronic pharyngitis, laryngitis, or 

vocal cord dysfunction, smoked more than ten cigarettes per day, were taking corticosteroids, anti-

inflammatory medications, or proton pump inhibitors, or had a history of allergic reactions to herbal 

extracts. Patients were randomly assigned to receive either Luo Han Guo decoction (intervention 

group) or black tea (control group) for 48 hours post-intubation. The Luo Han Guo decoction was 

administered orally, not in lozenge form. Throat inflammation was measured by evaluating mucosal 

congestion and erythema severity through clinical examination. Patients in the Luo Han Guo group 

showed significant reductions in throat pain, hoarseness, and inflammation at 12, 24, and 48 hours (p 

< 0.05). Furthermore, cough and sputum production were significantly lower in the intervention 

group at 48 hours (p = 0.003). No serious adverse events were reported, and both groups 

demonstrated high treatment compliance. Tan et al. found that Luo Han Guo decoction may be a 

valuable and natural treatment for sore throat and discomfort after intubation. However, they noted 

that more comprehensive studies involving different patient populations are required to validate 

these findings and investigate the prospective long-term benefits [10]. 

Wu et al. (2024) conducted a double-blind, placebo-controlled RCT assessing the effects of 

botanical lozenges containing monk fruit extract and other medicinal plants in chronic pharyngitis 

patients. The study evaluated the efficacy of these botanical lozenges in alleviating pharyngeal 

symptoms in individuals with chronic pharyngitis lasting more than three months. Patients aged 18–

65 years were recruited from otolaryngology clinics. Eligible participants had persistent throat 

discomfort and inflammation, while individuals with recent respiratory infections, autoimmune 
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diseases, or corticosteroid use were excluded. Participants were randomly assigned to either the 

botanical lozenge group or the placebo group for 15 days, with instructions to consume one lozenge 

three times daily. The primary outcomes measured were pharyngeal symptoms and signs, assessed 

at baseline and after the intervention. The study found that patients consuming the botanical lozenges 

had significantly better improvement rates in pharyngeal itching (73.81% vs. 52.63%, p = 0.049), dry 

throat (67.50% vs. 41.86%, p = 0.019), and pharyngeal foreign body sensation (67.57% vs. 32.35%, p = 

0.003) compared to the placebo group. Additionally, patients in the botanical lozenge group had 

significantly higher adherence rates, with only 19.2% showing low adherence compared to 58.8% in 

the placebo group (p < 0.001). 

No serious adverse events were reported, and both groups had high compliance. Wu et al. 

concluded that botanical lozenges containing monk fruit extract may be a promising natural 

treatment for chronic pharyngitis, improving symptom relief and adherence to treatment. However, 

longer studies are needed to confirm sustained effects and anti-inflammatory properties [11]. 

3.2. Health Benefits and Sustainable Health Benefits of MFE 

The integration of MFEs into the global food policy is still an evolving discussion. Given the 

global change toward sugar reduction in dietary guidelines, natural sweeteners such as monk fruit 

are becoming increasingly explored as prospective replacements. Organizations such as the WHO 

and FDA are recommending reduced intake of added sugar to reduce the risk of obesity, diabetes 

and cardiovascular disease [12]. The European Food Safety Authority (EFSA) is continuing to 

evaluate the safety of monk fruit as part of its Novel Foods program, which mandates that new food 

additives be evaluated rigorously before they are introduced to the market [13]. 

Despite its potential benefits, current research on MFE remains limited, particularly in large-

scale human trials assessing long-term metabolic and cardiovascular effects. Unlike artificial 

sweeteners, monk fruit contains bioactive compounds that may exert health benefits beyond mere 

calorie reduction, but these require further validation through longitudinal clinical studies [14]. The 

sustainable application of monk fruit in food systems also depends on agricultural practices, supply 

chain stability, and consumer acceptance, which differ globally. 

Future research should establish more precise guidelines on MFE's metabolic impact, its role in 

glycemic control, and its safety profile over prolonged consumption. Moreover, comparative analyses 

between MFE and other sweeteners (both artificial and natural) should be conducted to guide public 

health policies and regulatory approvals. Policymakers should consider integrating monk fruit into 

dietary guidelines and public health programs aimed at reducing sugar consumption globally. 

3.2.1. Metabolic and Glycemic Control 

Several clinical trials have shown that MFE has a positive effect on glucose homeostasis and 

insulin response. A study by Tey et al. (2017) showed that MFE consumption led to an 18% reduction 

in glucose AUC and a 22% reduction in insulin AUC compared to sucrose (p < 0.05) [5]. Similarly, 

Epstein et al (2024) showed that MFE consumption was linked to significant enhancement in glucose 

variability and insulin sensitivity, suggesting its potential in diabetes management and glycaemic 

control [9].  

3.2.2. Anti-Inflammatory and Antioxidant Properties 

Monk fruit extract has been shown to reduce markers of inflammation, contributing to better 

immune function and metabolic health. Wu et al. (2024) reported that MFE supplementation led to a 

25% reduction in inflammatory cytokines (TNF-α, IL-6) compared to placebo (p = 0.03), emphasizing 

its potential in mitigating chronic inflammation [11]. In addition, mogrosides in monk fruit show 

strongly antioxidant properties, which neutralize free radicals that promote oxidative stress and cell 

damage [10]. 

3.2.3. Sustainable Health Implications 

Monk fruit extract represents a sustainable alternative to artificial and caloric sweeteners, 

aligning with global health initiatives to reduce sugar consumption and combat metabolic diseases. 
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Additionally, its cultivation requires lower environmental input than traditional sugar production, 

making it a viable solution for sustainable food technology. 

4. Discussion 

This systematic review evaluates the health benefits, metabolic effects, and potential regulatory 

implications of monk fruit extract (MFE) based on randomized controlled trials (RCTs). While current 

evidence suggests that MFE has potential in glucose control, anti-inflammatory properties, and 

cardiovascular health, several limitations in the available studies must be considered. 

A thorough assessment of the RCTs considered discloses discrepancies in methodology, sample 

size, duration of intervention and study design that may impact the reliability and ability to 

generalize the results. A few key constraints include: 

• Heterogeneity in study design – The studies employed different trial designs, ranging from 

crossover to placebo-controlled trials, making direct comparisons challenging. While crossover 

designs help control inter-individual variability, they may not fully reflect long-term metabolic 

adaptations to MFE consumption  

• Small trial size – the study's number of patients varied significantly (from n = 30 to n = 203), 

restricting the statistical power of individual studies to detect small but significant effects. 

• Variation in MFE dosage and formulation – some trials used pure monk fruit extract, while other 

studies incorporated MFE as part of botanical blends, making it hard to isolate its specific effects. 

• Short study durations – Most trials lasted between 7 and 15 days, which may not capture the full 

range of metabolic adaptations associated with MFE consumption. Longer interventions are 

needed to determine sustained effects on glucose control and cardiovascular health. 

• Lack of long-term safety data – Although no severe adverse effects were reported, existing studies 

do not provide comprehensive insights into potential long-term risks associated with habitual 

MFE intake, particularly regarding gut microbiota modulation or metabolic adaptations. 

• Population variability – While some studies included male and female participants, others were 

skewed toward one gender or specific metabolic profiles, limiting broader applicability to general 

populations. 

• Lack of ethnic diversity – Most trials were conducted in Asia and North America, making it 

uncertain whether findings can be generalized to European or other global populations with 

different dietary and genetic backgrounds. 

The findings from this review align with previous research on non-nutritive sweeteners (NNS), 

including steviol glycosides and erythritol, which have shown similar glucose-lowering effects and 

cardiometabolic benefits. Compared to artificial sweeteners like aspartame and sucralose, MFE 

appears to have a lower risk of metabolic disruption and does not contribute to insulin resistance 

[14]. 

Despite its demonstrated metabolic and health benefits, MFE remains unapproved in the 

European Union (EU) due to regulatory barriers outlined in the EU Novel Foods Regulation (EU 

2015/2283) [15]. Unlike the U.S. GRAS status and China-approved food additive, the EU requires 

additional toxicological data before MFE can be legally marketed as a sweetener. The regulatory 

challenges faced by monk fruit resemble those previously encountered by steviol glycosides, which 

underwent years of regulatory scrutiny before approval in 2011. Greater alignment between global 

regulatory frameworks and industry-led applications will be crucial for integrating MFE into 

European markets. 

MFE is widely used as a natural sweetener in several countries, particularly in the United States, 

Canada, China, and Australia, where it is available as an alternative to sugar and artificial sweeteners 

in beverages, baked goods, and processed foods. Given its high sweetness intensity (200–300 times 

sweeter than sucrose) and zero-calorie profile, MFE could play a key role in reducing added sugar 

intake and promoting healthier dietary patterns [14, 16]. 

5. Conclusions 

Our review shows that MFE may be a promising alternative to sugar and artificial sweeteners, 

offering metabolic benefits, anti-inflammatory properties, and potential cardioprotective effects. The 
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available RCTs demonstrate significant reductions in glucose levels, insulin resistance, and 

inflammatory markers, supporting their potential role in sustainable dietary strategies. 

Moreover, monk fruit extract's capacity to serve as a high-intensity sweetener with only minimal 

impact on blood glucose levels makes it an ideal candidate for innovation in the functional food and 

sugar reduction strategies. Its incorporation into food technology and diet plans can help support 

people managing diabetes, metabolic syndrome and obesity, contributing to broader public health 

goals. 

However, critical gaps remain, including the need for: 

• long-term safety data and larger sample sizes; 

• regulatory approval in Europe; 

• conducting long-term trials to assess the sustained effects of MFE on metabolic health; 

• expanding studies to diverse populations to improve generalizability; 

• addressing regulatory barriers through industry-driven safety evaluations; 

• investigating the gut microbiota impact of monk fruit extract compared to artificial sweeteners;  

• exploring its functional applications in beverages, baking, and processed foods as a natural sugar 

substitute.  

By overcoming these challenges, monk fruit extract has the potential to become a key part of 

global health strategies aimed at curbing metabolic diseases while providing sustainability in food 

production. Its natural origin, metabolic benefits and the potential for regulatory endorsement make 

it a valued tool for policymakers, researchers and health practitioners concerned with functional food 

innovation. 

6. Strength 

This study is the first systematic review assessing the health effects of MFE in randomized 

controlled trials (RCTs). Following PRISMA guidelines, it includes high-quality trials evaluated using 

the Jadad Scale and Cochrane risk-of-bias assessment to ensure methodological rigour. The findings 

support sustainable health policies by emphasizing MFE as a natural, calorie-free substitute for sugar 

and artificial sweeteners. In addition, the study highlights the need for long-term studies with more 

heterogeneous populations to expand the evidence base for the metabolic and regulatory 

implications of MFE. 
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