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ABSTRACT 
Background: Mycoprotein, a fungal-derived protein from Fusarium venenatum, has gained 
attention for its potential benefits in muscle health, particularly as an alternative to traditional 
animal-based proteins. 
Objectives: This systematic review and meta-analysis aimed to evaluate the effects of 
mycoprotein intake on skeletal muscle protein synthesis, plasma branched-chain amino 
acids (BCAAs), and post-prandial insulin response in healthy adults. 
Methods: The study followed the PRISMA guidelines and was registered in PROSPERO 
(CRD42024602558). A comprehensive search of the PubMed, Scopus, EuropePMC and 
Cochrane Library databases was conducted to identify randomized controlled trials 
comparing mycoprotein interventions with non-mycoprotein control groups. Trials were 
included if they reported outcomes related to muscle protein synthesis, plasma amino acid 
levels, or post-prandial insulin response. Risk of bias was assessed using the Cochrane risk-
of-bias tool. Meta-analyses were performed using an inverse-variance–weighted, random-
effects model. 
Results: Four randomized controlled trials involving 82 participants were included. 
Mycoprotein intake significantly increased muscle protein synthesis rates, with a fractional 
synthetic rate (FSR) increase of +0.01% per hour (95% CI: 0.01% to 0.02%, P < 0.001) 
compared to control groups. There was no significant difference in plasma BCAA levels 
between mycoprotein and control groups (mean difference: 2.83 µmol/L, 95% CI: -84.93 to 
90.58, P > 0.05). However, post-prandial insulin response was significantly higher in the 
mycoprotein group at 30 minutes post-ingestion (mean difference: 8.15 mU/L, 95% CI: 5.70 
to 10.59, P < 0.001). 
Conclusions: Mycoprotein intake shows potential benefits for increasing muscle protein 
synthesis and enhancing post-prandial insulin response. However, the limited sample sizes 
and short durations of the included trials suggest the need for larger, long-term studies to 
confirm these findings. 
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INTRODUCTION 

Protein intake plays a fundamental role in maintaining overall health, particularly 

in the context of skeletal muscle function, metabolic regulation, and the prevention 

of chronic diseases. As the global population ages, there is increasing concern over 

the progressive loss of muscle mass and strength, commonly referred to as 

sarcopenia (Bhattacharya et al., 2022; Cruz-Jentoft & Sayer, 2019). Sarcopenia is 

recognized as a major public health problem, especially among older adults, 

contributing to frailty, reduced mobility, increased risk of falls, and decreased quality 
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of life (Santilli et al., 2014). According to epidemiological data, approximately 10% 

of adults aged 60 and older are affected by sarcopenia globally, with prevalence 

rates as high as 50% among those over 80 years old (Cruz-Jentoft et al., 2019).  

Maintaining adequate muscle protein synthesis throughout life is therefore crucial in 

combating sarcopenia and promoting healthy aging (Rogeri et al., 2022a). 

Nutrition, particularly protein intake, is a key modifiable factor influencing muscle 

health. The Recommended Dietary Allowance (RDA) for protein intake in healthy 

adults is 0.8 grams per kilogram of body weight per day, but research suggests that 

this amount may be insufficient for older adults to maintain muscle mass and function 

(Wolfe & Miller, 2008). Higher protein intakes, ranging from 1.2 to 1.6 grams per 

kilogram of body weight, have been associated with better muscle health outcomes, 

particularly when paired with resistance exercise (Moore et al., 2015). Traditionally, 

animal-based proteins such as whey, casein, and meat have been the focus of 

research due to their complete amino acid profiles and high digestibility. However, 

growing environmental concerns and the rising popularity of plant-based diets have 

spurred interest in alternative protein sources. 

Mycoprotein, a fungal protein derived from Fusarium venenatum, has emerged 

as a potential alternative protein source. It is particularly attractive due to its high 

protein content, fibre, and favourable amino acid composition, including all nine 

essential amino acids (Finnigan et al., 2019). Furthermore, mycoprotein is low in fat 

and cholesterol-free, making it an appealing option for individuals seeking healthier 

protein sources. Given these properties, mycoprotein may not only help support 

muscle health but also contribute to improved metabolic markers such as insulin 

sensitivity, which is critical in preventing and managing conditions like type 2 

diabetes and obesity (Byrne et al., 2015). 

Muscle health is closely linked to metabolic function, and disruptions in muscle 

protein synthesis are often seen in metabolic disorders such as insulin resistance, 

diabetes, and obesity. Insulin plays a critical role in regulating both muscle protein 

synthesis and amino acid uptake (Defronzo et al., 1979). Post-prandial insulin 

spikes, in response to dietary protein intake, stimulate anabolic processes that 

promote muscle growth and recovery. Thus, the ability of a protein source to 

enhance post-prandial insulin levels is an important factor in its effectiveness in 

supporting muscle health (Rasmussen et al., 2000). Additionally, branched-chain 

amino acids (BCAAs), particularly leucine, are known to stimulate muscle protein 

synthesis through activation of the mTOR pathway, further underscoring the 

importance of dietary protein composition on muscle health (Anthony et al., 2000). 

Despite the potential benefits of mycoprotein, the evidence surrounding its 

impact on muscle protein synthesis, post-prandial insulin response, and amino acid 

availability remains limited. Previous studies have demonstrated conflicting results 

regarding the efficacy of mycoprotein compared to other protein sources, particularly 

in its ability to stimulate muscle protein synthesis and regulate plasma BCAA levels 

(Dunlop et al., 2017; Monteyne, Coelho, Porter, Abdelrahman, Jameson, Jackman, 

et al., 2020). Given these uncertainties, it is important to systematically evaluate the 

current body of evidence to better understand the role of mycoprotein in supporting 

muscle health and metabolic regulation. 
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This systematic review and meta-analysis aim to address these gaps in the 

literature by examining the impact of mycoprotein consumption on skeletal muscle 

protein synthesis, plasma BCAA concentrations, and post-prandial insulin levels in 

healthy adults. By synthesizing data from randomized controlled trials, this study 

seeks to provide a clearer understanding of mycoprotein’s role as an alternative 

protein source and its potential applications in muscle health promotion and chronic 

disease prevention. 

 

METHODS  

The protocol for this systematic review has been registered with PROSPERO 

(CRD42024602558), and the study was designed and conducted following PRISMA 

guidelines. 

Study eligibility criteria 

The eligibility criteria were established using the Patients, Intervention, 

Comparator, Outcome, and Study Design (PICOS) framework. Studies were 

included if they were randomized controlled trials investigating the effects of 

mycoprotein consumption in humans, featuring both a mycoprotein intervention 

group and a control group without mycoprotein, and if the outcome measures 

evaluated skeletal muscle analysis, and/or plasma amino acid levels. 

Search strategy 

We conducted a systematic search of the PubMed, Scopus, Cochrane Library, 

and EuropePMC databases to locate relevant studies published in any language up 

to October 20, 2022. The search terms and strategy were provided in the appendix. 

Study selection 

Studies identified through the search strategy were independently reviewed by 

two reviewers (AD and EP) after removing duplicates. Additional studies were found 

through citation chaining. Titles, abstracts, and full texts were screened based on 

the eligibility criteria, and any disagreements in study selection were resolved 

through discussion or with the involvement of a third reviewer (DD). 

Data extraction 

Data extraction was conducted using Covidence, a systematic review 

management software, to ensure a streamlined and efficient process. A 

standardized data extraction form was designed to capture key information from 

each included study. The extracted data encompassed essential elements such as 

the number of participants, study setting, and population characteristics. Additional 

details included baseline metrics like age, sex, and body mass index (BMI), as well 

as the specific form and dose of mycoprotein administered. Control groups were 

also noted, specifying the form and dose of the comparison protein source. 

Completion rates were recorded to assess participant retention throughout the study 

duration. Outcomes of interest, including muscle protein synthesis rates and plasma 

amino acid concentrations, were extracted alongside the times at which these 

outcomes were measured (e.g., pre- and post-intervention). The extraction process 

was performed independently by two reviewers (AD, EP) to minimize bias, with a 

third reviewer (DD) consulted in cases of disagreement. Any missing data or 

requests for clarification were addressed directly to the study authors to enhance 

the completeness and accuracy of the data set. 
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Risk-of-bias assessment 

Data gathered for the risk of bias assessment included factors such as 

appropriate sequence generation, allocation concealment, blinding, selective 

reporting, and completeness of outcome data. Two independent reviewers (AD and 

EP) evaluated the risk of bias in the included studies using the Cochrane risk-of-bias 

tool for randomized trials (RoB 2). Studies were classified as having low or high risk 

of bias, or marked as unclear risk if insufficient details were provided. Any 

disagreements in the assessments were resolved through discussions between the 

reviewers. 

Outcomes 

The primary outcomes of interest in this systematic review focused on two main 

areas: muscle protein synthesis rates and plasma amino acid concentrations. 

Muscle protein synthesis rates was measured in terms of fractional synthetic rate 

(FSR), expressed as a percentage per hour (%·h⁻¹). FSR quantifies the rate at which 

muscle proteins are synthesized and provides insight into the anabolic effects of 

protein intake and resistance exercise. Studies included in this review reported FSR 

data under both resting and exercised conditions, allowing for a comprehensive 

assessment of mycoprotein's efficacy across different states of muscle activity. 

Secondary outcomes, although not the primary focus, may include assessments of 

plasma amino acid and serum insulin concentration, which could provide additional 

context to the impact of mycoprotein on muscle health. The concentration of key 

amino acids, specifically leucine and phenylalanine, in the plasma was measured 

post-ingestion of mycoprotein and control protein sources. Leucine, a branched-

chain amino acids (BCAA), is particularly significant due to its role in activating the 

mTOR pathway and stimulating muscle protein synthesis. The plasma 

concentrations were reported in micromoles per litre (μmol·L⁻¹), reflecting the 

availability of amino acids following protein intake. 

All outcome measures were critically assessed to ensure consistency and reliability 

across studies, allowing for meaningful comparisons in the meta-analysis. 

Data analysis 

Data analysis was performed using RevMan 5.4 software to synthesize the 

extracted information and evaluate the effects of mycoprotein intake on skeletal 

muscle outcomes. The analysis included several key steps: For each study included 

in the review, descriptive statistics such as means and standard deviations (SD) for 

muscle protein synthesis rates and plasma amino acid concentrations were 

calculated. This provided a clear overview of the central tendencies and variability 

within the data. Depending on the data characteristics, both Mean Differences (MD) 

and Standardized Mean Differences (SMD) were computed. MD was used when 

comparing studies that reported outcomes in the same units (e.g., %·h⁻¹ for FSR), 

while SMD was applied when studies reported outcomes in different scales or units. 

This facilitated the comparison of effect sizes across different studies and protein 

sources. 

Heterogeneity among the studies was assessed using the I² statistic, which 

quantifies the percentage of variation across studies that is attributable to 

heterogeneity rather than chance. A threshold of I² < 50% indicated low 
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heterogeneity, suggesting that a fixed-effects model could be applied, whereas I² ≥ 

50% indicated substantial heterogeneity, warranting the use of a random-effects 

model. Sensitivity analyses were conducted to evaluate the robustness of the 

findings. This involved excluding studies with high risk of bias or outliers to determine 

if the overall results were significantly affected by specific studies. The potential for 

publication bias was evaluated using funnel plots and the Egger’s test, which helps 

to detect asymmetry that may indicate bias in the reporting of study outcomes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study selection flow diagram. Adapted from the PRISMA guideline 

 

A p-value of less than 0.05 was considered statistically significant for all 

analyses. The results were presented with 95% confidence intervals (CIs) to provide 

an estimate of the precision of the effect sizes. Through these comprehensive data 

analysis methods, we aimed to provide a thorough understanding of the effects of 

mycoprotein on muscle protein synthesis and plasma amino acid profiles, 

contributing valuable insights to the field of nutrition and muscle health. 
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RESULTS  

Search results 

A total of 737 records were identified through the search strategy (see Figure 
1). Out of these, 16 were manually identified as duplicates, and 21 duplicates were 
flagged by Covidence. This left 700 unique records that were eligible for full-text 
review, with 8 ultimately excluded due to the unavailability of full text. In total, 692 
studies were sought for retrieval, but 688 were excluded: 56 studies involved 
populations other than healthy adults, and 5 studies did not involve mycoprotein 
administration. Additionally, 567 studies were not randomized controlled trials, 32 
lacked a non-mycoprotein control arm, and 28 did not report any relevant outcomes. 
The trials excluded for reasons such as lacking a non-mycoprotein control arm or 
failing to measure or report any outcomes of interest are detailed in Table 1. 
Ultimately, 4 studies were included in the meta-analysis. 
Characteristics of included studies 

Four randomized controlled trials, involving a total of 82 participants, were 
included and published between 2020 and 2022 (Table 1). All trials were conducted 
with healthy participants and followed a parallel design (MacHin et al., 2021; 
Monteyne, Coelho, Porter, Abdelrahman, Jameson, Finnigan, et al., 2020; 
Monteyne, Coelho, Porter, Abdelrahman, Jameson, Jackman, et al., 2020; West, 
Monteyne, Whelehan, Abdelrahman, et al., 2023). All four trials reported on muscle 
protein synthesis rates (FSR) and serum insulin levels, while all four also measured 
blood plasma amino acid concentrations. The duration of interventions ranged from 
3 to 5 days for trials assessing muscle protein synthesis and plasma amino acids, 
and between 3 hours (0.125 days) and 4 hours (0.17 days) for trials measuring post-
prandial insulin concentrations. The intervention dose was 70 g/day of mycoprotein 
(wet weight), with control doses matched for protein content. Two trials used milk 
protein as the control (MacHin et al., 2021; Monteyne, Coelho, Porter, Abdelrahman, 
Jameson, Jackman, et al., 2020), one trial used half the mycoprotein dose enriched 
with branched-chain amino acids (Monteyne, Coelho, Porter, Abdelrahman, 
Jameson, Finnigan, et al., 2020), and one trial compared it to protein concentrated 
from mycoprotein (West, Monteyne, Whelehan, Abdelrahman, et al., 2023). 

The number of participants in the trials ranged from 19 to 24, with all participants 
being male (Table 2). The participants' mean age spanned from 21 to 68 years, and 
their average BMI was between 23 and 25 kg/m². For muscle protein synthesis rates 
(FSR), the mean values fell between 0.05% and 0.07% per hour. Plasma amino acid 
concentrations showed mean values ranging from 450 to 650 µmol/L. Additionally, 
the mean post-prandial serum insulin levels varied across the trials, ranging from 15 
to 25 mU/L. 
Risk-of-bias assessment 

Overall, the risk-of-bias assessment highlights both strengths and weaknesses 
in the study designs. The studies generally maintained a low risk of bias in random 
sequence generation and assignment to interventions. The most frequently 
identified risk being in the measurement of outcomes and selection of reported 
results (n=4). 
Effects of mycoprotein on skeletal muscle 

All four studies included in the analysis provided data on the effect of 
mycoprotein consumption on muscle protein synthesis rates, specifically focusing 
on fractional synthetic rates (FSR). The pooled results from these studies 
demonstrated an increase in muscle protein synthesis in the mycoprotein group 
compared to the control group, with an overall increase of +0.01% per hour in FSR. 
The 95% confidence interval for this increase ranged from 0.01% to 0.02% per hour, 
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indicating that the true effect is likely to fall within this narrow range, and the P-value 
of less than 0.001 suggests that this increase is highly statistically significant. 
Importantly, there was no significant variability or inconsistency in the results across 
the studies, as indicated by an I² value of 0%, which means that none of the variation 
in the results could be attributed to differences between the studies themselves. This 
lack of heterogeneity was confirmed by the Chi-square test (P = 0.44), meaning that 
the studies are largely consistent in their findings, which strengthens the confidence 
in the observed effect of mycoprotein on muscle protein synthesis rates. 
Effects of mycoprotein on plasma amino acid 

Three separate studies provided data on the effects of mycoprotein intake on 
plasma amino acids, with a specific focus on branched-chain amino acids (BCAAs). 
When analysing the results from these studies collectively, the findings indicated 
that there was no statistically significant difference between the consumption of 
mycoprotein and other proteins in terms of their influence on plasma BCAA levels. 
The overall mean difference was calculated to be 2.83, with a 95% confidence 
interval ranging from -84.93 to 90.58, which suggests that the true difference could 
lie anywhere within this wide range, including the possibility of no effect at all. 
Furthermore, a substantial level of heterogeneity was observed across the studies, 
as demonstrated by an I² value of 84%. This means that 84% of the variation in the 
findings can be attributed to differences between the studies, rather than random 
chance. The Chi-square test for heterogeneity was also significant (P = 0.002), 
reinforcing the conclusion that the studies vary considerably in their outcomes, which 
should be taken into account when interpreting these findings. 
Effects of mycoprotein on serum insulin concentration 

All of the studies included in the analysis reported data on the impact of 
mycoprotein consumption on post-prandial blood insulin levels, specifically 
measured at 30 and 45 minutes after meals. The combined analysis showed an 
overall mean difference of 8.15, with a 95% confidence interval ranging from 5.70 to 
10.59, indicating a clear difference in insulin levels between the mycoprotein and 
other protein groups. However, there was significant variability across the studies, 
as reflected by an I² value of 87%, which suggests that 87% of the variation in the 
results can be attributed to differences between the studies. This degree of 
heterogeneity was further supported by the Chi² test, which yielded a statistically 
significant result (P < 0.0001), indicating that the differences between the studies 
are unlikely to be due to random chance alone and should be carefully considered 
when interpreting the overall effect. 
Publication bias 

Egger’s regression tests for the various outcomes related to mycoprotein intake 
showed no evidence of publication bias. For BCAA outcomes, there was no 
asymmetry observed (P = 0.382), indicating consistency across the studies. 
Similarly, for insulin outcomes, the test showed no evidence of asymmetry (P = 
0.130), suggesting no significant publication bias. Additionally, the skeletal muscle 
analysis outcomes also revealed no significant asymmetry (P = 0.130). Overall, the 
tests indicate that publication bias is not a concern across the studies for these 
outcomes. 

 
DISCUSSION 

This systematic review and meta-analysis of 4 randomized controlled trials 
involving 82 participants demonstrated significant effects of mycoprotein intake on 
muscle protein synthesis (MPS), with an increase in fractional synthetic rates (FSR) 
that, if validated in larger studies, could have important implications for muscle 
health and the prevention of sarcopenia. Although the findings on plasma BCAA 
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levels were inconclusive, the observed increase in MPS suggests that mycoprotein’s 
benefits are not solely dependent on immediate BCAA availability but may involve 
other metabolic pathways. The increase in post-prandial insulin response also 
supports the anabolic effects of mycoprotein, which is comparable to or greater than 
that of traditional animal-based proteins. These results suggest that mycoprotein 
could play a valuable role in promoting muscle health, particularly in aging 
populations at risk for sarcopenia. 

Our finding that mycoprotein intake significantly increases muscle protein 
synthesis (MPS) aligns well with other studies that have examined the effects of 
alternative protein sources on muscle health. Meta-analyses of trials investigating 
the substitution of animal-based proteins like dairy and meat with plant-based 
proteins, such as soy (Qin et al., 2022), nuts, or legumes, have consistently 
demonstrated improvements in muscle anabolism, particularly in populations at risk 
for sarcopenia (Deutz et al., 2014; Lim et al., 2021; Wolfe & Miller, 2008) Monteyne 
et al. (Monteyne, Coelho, Porter, Abdelrahman, Jameson, Jackman, et al., 2020) 
found that mycoprotein stimulates MPS in a dose-dependent manner, outperforming 
milk protein in both rested and exercised muscle conditions. The anabolic potential 
of mycoprotein is likely attributable to its complete amino acid profile (Majumder et 
al., 2023; Pinckaers et al., 2021), particularly its high leucine content (West, 
Monteyne, Whelehan, van der Heijden, et al., 2023). Leucine is well-documented for 
its ability to stimulate the mTOR pathway, which is crucial for promoting muscle 
protein synthesis and preventing muscle degradation (Anthony et al., 2000; 
Wilkinson et al., 2013). 

Furthermore, recent research suggests that mycoprotein’s fibrous structure 
facilitates a slower digestion rate, resulting in sustained amino acid availability for 
muscle repair and growth (Deutz et al., 2014). This slow-release profile is especially 
beneficial for older adults, who may require prolonged amino acid availability to 
counteract anabolic resistance, a condition where the muscles become less 
responsive to dietary protein (Tipton & Wolfe, 2004). Given the increasing 
prevalence of sarcopenia in aging populations, mycoprotein’s ability to support MPS 
offers significant potential in preventing muscle loss and promoting healthy aging 
(Lonnie et al., 2018). 

Recent studies suggest that mycoprotein’s fibrous structure may also play a role 
in its ability to enhance muscle health. Mycoprotein contains a higher amount of 
dietary fibre compared to traditional animal proteins, which may facilitate slower 
digestion and sustained amino acid availability, a key factor for promoting muscle 
repair and growth, especially in older adult (Dunlop et al., 2017). The slow-release 
profile of amino acids, combined with mycoprotein’s ability to stimulate the mTOR 
pathway, provides a mechanistic explanation for its efficacy in supporting MPS even 
in populations with anabolic resistance, such as the elderly (Moore et al., 2015). This 
supports prior observations that high-quality plant-based proteins, like mycoprotein, 
can play a crucial role in promoting healthy aging by preventing muscle loss 
(Derbyshire, 2022; Lee et al., 2024). 

The data collected in this systematic review and meta-analysis do not present 
conclusive findings for plasma branched-chain amino acids (BCAAs), as there were 
no significant differences observed between mycoprotein and other protein sources. 
This finding contrasts with earlier studies on animal proteins, where higher BCAA 
levels, particularly leucine, were found to be strong predictors of muscle protein 
synthesis (MPS) (Anthony et al., 2000; Wolfe & Miller, 2008). One explanation for 
this difference could be the distinct metabolic characteristics of fungal proteins, 
which may influence amino acid bioavailability differently than animal-based proteins 
(Ajomiwe et al., 2024; Li et al., 2023). While plasma BCAA levels are important for 
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muscle anabolism, mycoprotein's slower digestion rate may mean that its effects on 
MPS are not solely dependent on rapid BCAA elevation (Ajomiwe et al., 2024; Li et 
al., 2023). Instead, the sustained release of amino acids over time may still promote 
MPS despite lower initial plasma BCAA concentrations (Defronzo et al., 1979). The 
lack of significant findings in BCAA levels should not overshadow the potential 
benefits of mycoprotein for muscle health (Stefańska et al., 2024; Vandusseldorp et 
al., 2018). Mycoprotein has been shown to stimulate MPS despite lower plasma 
BCAA concentrations, supporting the theory that factors beyond immediate BCAA 
availability, such as sustained amino acid absorption and enhanced post-prandial 
insulin response, play a crucial role in muscle anabolism (Dunlop et al., 2017). 
Additionally, recent research suggests that sustained amino acid release, 
particularly in high-fibre protein sources like mycoprotein, may promote muscle 
health by maintaining prolonged anabolic signalling (Monteyne, Coelho, Porter, 
Abdelrahman, Jameson, Jackman, et al., 2020). Further research is needed to 
investigate how mycoprotein affects BCAA metabolism and muscle protein 
synthesis in various populations, particularly those with metabolic conditions such 
as insulin resistance or type 2 diabetes, where amino acid utilization and insulin 
sensitivity may differ (Defronzo et al., 1979). A better understanding of these 
mechanisms could clarify the role of mycoprotein in supporting muscle health across 
different metabolic contexts. 

If the MPS findings of this systematic review and meta-analysis are confirmed 
in future, larger-scale, randomized trials, the public health implications of 
mycoprotein intake would be of great significance. Mycoprotein, already a key 
ingredient in a growing range of meat substitutes and plant-based protein products, 
is likely to be of particular benefit to aging populations and individuals at risk of 
sarcopenia (Finnigan et al., 2019; Monteyne, Coelho, Porter, Abdelrahman, 
Jameson, Jackman, et al., 2020). Increased consumption of mycoprotein and other 
plant-based proteins has been associated with improved muscle maintenance and 
reduced risk of age-related muscle loss (MacHin et al., 2021). Furthermore, plant-
based diets rich in high-quality protein sources, like mycoprotein, have been shown 
to support better metabolic health, which is crucial for reducing the risk of chronic 
diseases such as type 2 diabetes and cardiovascular disease (Hu, 2003; Satija et 
al., 2017). By promoting muscle health and metabolic function, mycoprotein may 
offer a valuable dietary intervention with broad public health benefits. 

The meta-analysis confirmed that mycoprotein elicits a significant post-prandial 
insulin response, comparable to or exceeding that of traditional animal proteins, 
which is crucial for muscle protein synthesis (MPS) as insulin facilitates amino acid 
uptake into muscle cells and activates anabolic pathways (Byrne et al., 2015; 
Rasmussen et al., 2000). This insulinotropic effect of mycoprotein is likely influenced 
by its high dietary fibre content, which modulates post-prandial glucose and insulin 
dynamics, resulting in a more sustained insulin release and promoting a steady 
anabolic environment for MPS (Jenkins et al., 2008; Satija et al., 2017). The fibre 
content in mycoprotein also enhances insulin sensitivity, particularly important for 
older adults who experience declines in both muscle mass and insulin sensitivity, 
making mycoprotein beneficial for preventing sarcopenia (Liu & Zhu, 2023; Tezze et 
al., 2023). By improving insulin sensitivity, mycoprotein supports efficient amino acid 
uptake and protein synthesis, while also offering metabolic benefits, especially in 
populations with insulin resistance (Coelho et al., 2021; Yanagisawa, 2023). Unlike 
animal-based proteins, which can promote insulin resistance due to their fat content, 
mycoprotein’s low-fat, high-fibre composition makes it a strategic option for 
managing muscle health and preventing metabolic disorders, including type 2 
diabetes (DeFronzo & Tripathy, 2009; Durrer et al., 2017). Given its ability to 
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stimulate a robust insulin response and improve metabolic regulation, mycoprotein 
stands out as a sustainable, effective dietary intervention for aging populations and 
individuals with metabolic conditions, enhancing its significance for public health 
(Clemente-Suárez et al., 2023; Rogeri et al., 2022b). 

The findings from this meta-analysis have significant implications for addressing 
age-related muscle loss and sarcopenia. Sarcopenia affects approximately 10% of 
adults over the age of 60, with the prevalence rising to 50% in those over 80 years 
old (Cruz-Jentoft et al., 2019). Adequate protein intake, especially from high-quality 
sources, is essential for maintaining muscle mass and function. Current dietary 
guidelines recommend protein intakes of 1.2 to 1.6 g/kg/day for older adults to 
counteract anabolic resistance and support muscle health (Wolfe et al., 2017). 
Mycoprotein, with its high protein content and favourable metabolic effects, presents 
a sustainable and effective option for meeting these protein needs while also offering 
additional health benefits, such as improved insulin sensitivity and lower 
environmental impact (Dunlop et al., 2017).  

The key strengths of this systematic review and meta-analysis include the broad 
and systematic search strategy, which covered multiple databases and ensured the 
inclusion of diverse studies focused on muscle protein synthesis, plasma BCAA 
levels, and post-prandial insulin response. The use of both fixed- and random-effects 
models provided a strong indicator of the robustness of the findings, accounting for 
potential variability between studies. Additionally, sensitivity analyses were 
conducted to assess the influence of different protein comparator groups, such as 
animal-based versus plant-based proteins, further clarifying the role of mycoprotein 
in promoting muscle health (Egger et al., 1997). The fixed-effects models also 
mitigated small-study effects, adding to the reliability of our conclusions. The 
inclusion of proportional changes in outcome measures helped to confirm the 
significant role of mycoprotein in stimulating muscle protein synthesis, despite 
inconclusive findings for plasma BCAA levels. 
Study limitations 

Despite the promising findings, this meta-analysis has several notable 
limitations that warrant careful consideration. The small sample sizes, short 
intervention durations, and limited evidence base reduce the generalizability of the 
results and the statistical power of the analyses, especially in subgroup explorations. 
These limitations prevented the investigation of potentially significant variables, such 
as long-term muscle strength or functional outcomes, and hindered the ability to 
explore a possible dose-response relationship. Additionally, the heterogeneity in 
study designs and participant characteristics complicates direct comparisons 
between trials, which limits the robustness of the conclusions. Future research 
should aim to include larger and more diverse populations, such as older adults and 
individuals with metabolic disorders, to better understand the long-term effects of 
mycoprotein on muscle health and metabolism. 
Future recommendations 

Further investigation is needed to explore the mechanistic pathways through 
which mycoprotein influences muscle protein synthesis, insulin response, and amino 
acid metabolism. Specifically, research should focus on the role of fibre in 
modulating post-prandial amino acid availability and insulin dynamics, as well as its 
impact on long-term outcomes like muscle strength, functional performance, and 
quality of life in aging populations. These insights would provide valuable information 
on mycoprotein's potential as a dietary intervention for preventing sarcopenia. 

Given the limited number of included studies and the moderate-to-large effect 
sizes detected for available biomarkers, larger and longer-term randomized 
controlled trials are essential to fully elucidate the benefits of mycoprotein for muscle 
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health. Addressing these gaps will help better assess its role across diverse 
populations and provide stronger evidence for its use in clinical and nutritional 
settings. 

 
CONCLUSION 

Mycoprotein intake demonstrates promising benefits in promoting muscle 
health, particularly by enhancing muscle protein synthesis (MPS) and improving 
post-prandial insulin response. This systematic review and meta-analysis indicate 
that mycoprotein can significantly increase fractional synthetic rates (FSR) of muscle 
proteins, suggesting it may serve as an effective alternative to traditional animal 
proteins for supporting muscle growth and repair. Additionally, the observed 
elevation in insulin response post-ingestion highlights mycoprotein’s potential role in 
facilitating amino acid uptake into muscles and stimulating anabolic pathways 
essential for muscle maintenance. These effects are particularly relevant for aging 
populations who are at an increased risk of sarcopenia, a condition marked by the 
progressive loss of muscle mass and strength. Mycoprotein’s unique profile—
including its complete amino acid composition, high fibre content, and low fat—offers 
a sustainable and health-promoting option that aligns with modern dietary 
preferences, especially as interest in plant-based proteins grows. Furthermore, the 
high fibre content may contribute to slower digestion and a prolonged amino acid 
release, which can be beneficial for maintaining an anabolic environment over a 
longer period, particularly in older adults with anabolic resistance. 
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