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Akkermat™ is a fusion of cutting-edge science and natural ingredients, meticulously crafted to support weight loss and 
metabolic health goals. Akkermat™ combines the potential of chili pepper extract standardized  a minimum of 2% capsaicinoids 
(including capsaicin, dihydrocapsaicin, and nordihydrocapsaicin) encapsulated into a fenugreek seed powder matrix, 
rich in galactomannan fiber, utilizing the patented FENUMAT™ technology to create a time-released effect and enhanced 
bioavailability in a form of beadlets.1 

The synergy between chili pepper extract and fiber-rich fenugreek is remarkable. While capsaicinoids are known for their 
metabolism-boosting properties and appetite-suppressing effects when used alone, they can sometimes lead to discomfort 
due to their intense spiciness, making them less tolerable for some individuals. Fenugreek seed powder on the other hand, 
provides a balancing act. It not only serves as a dietary fiber but also creates a sustained-release matrix for capsaicinoids, 
allowing for a more gradual and controlled release. This controlled release of capsaicinoids thanks to the fusion with fenugreek 
galactomannans makes Akkermat™ a more tolerable option for individuals who might otherwise experience discomfort or 
gastrointestinal distress2 when taking chili pepper extract and capsaicinoids alone. In addition, galactomannan fiber is not 
digested by human digestive enzymes and is available for fermentation by gut microbiota. Figure 1 presents the Akkermat™ 
product formulation characteristics.

What is Akkermat™?

The mechanism of action of chili pepper is attributed to 
its bioactive compounds including capsaicinoids such as 
capsaicin, which acts as a metabolic activator influencing 
several pathways, genes, and proteins involved in 
interconnected processes that impact energy metabolism 
including thermogenesis, energy expenditure, appetite 
regulation, and lipid oxidation.3-7

Capsaicin acts as an exogenous agonist of the TRPV1: 
Capsaicin exerts its pharmacological effects primarily 
through the Transient Receptor Potential Channel Vanilloid 
type-1 (TRPV1) that responds to various stimuli, including 
capsaicin. Capsaicin binds intracellularly to the TRPV1 and 
alters its properties, leading to the opening of the channel 
pore and permitting Ca2+ influx. TRPV1 is expressed in 
metabolically active tissues such as adipose tissue, skeletal 
muscle, liver, and pancreatic beta-cells. 

Capsaicin has been shown to increase thermogenesis, 
which is the process of heat production in the body. This 
occurs through the activation of thermogenic fat cells, 
known as brown adipose tissue (BAT). Activation of BAT 
involves the upregulation of genes and proteins responsible 
for thermogenesis. Capsaicin, through TRPV1 activation, can 
influence processes like the browning of fat cells and the 
activation of metabolic regulators such as AMPK, PPARα, 
UCP1, and GLP-1, as well as inhibition of the AKT/mTOR 
pathway, major regulators of hepatic lipogenesis.5-10

Capsaicin can influence the expression of genes involved in 
metabolism. For instance, it may upregulate the expression 
and levels of peroxisome proliferator-activated receptor 
gamma coactivator 1-alpha (PGC-1α) which is a key regulator 
of mitochondrial biogenesis and energy metabolism.10

Mechanism of action
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Figure 1. Schematic representation of the Akkermat™ formulation utilizing the Fenumat technology. 
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Moreover, capsaicin activates adrenergic receptors, 
particularly the beta-3 adrenergic receptor, which triggers the 
release of norepinephrine and increases UCP1 (Uncoupling 
protein 1) expression.11,12 UCP1 is a protein found in brown fat 
cells that uncouples oxidative phosphorylation, leading to 
heat generation instead of ATP production. 

Capsaicin has been found to increase the secretion of GLP-1 
(glucagon-like peptide-1), which is an incretin hormone that 
stimulates insulin secretion and improves insulin sensitivity 
and glucose metabolism.13-15 It can also decrease the 
secretion of ghrelin,13,14 a hormone that stimulates appetite. 

Capsaicin can increase energy expenditure by stimulating 
the sympathetic nervous system. This leads to an increase in 
heart rate and metabolic rate. Activation of the sympathetic 
nervous system can result in the release of catecholamines 
(epinephrine and norepinephrine). Catecholamines bind to 
beta-adrenergic receptors on the surface of fat cells. This 
binding initiates lipolysis, which is the breakdown of stored 

triglycerides (fat) within adipocytes into free fatty acids and 
glycerol. 

Capsaicin possesses anti-inflammatory properties, 
reducing inflammation in adipose tissue and other organs. 
Capsaicin has been shown to inhibit the nuclear factor-
kappa B (NF-κB) and microtubule-associated protein kinase 
(MAPK) signaling pathways, reducing the expression of pro-
inflammatory genes and cytokines, including interleukins.16

Capsaicin has antioxidant properties that enable it to 
scavenge free radicals, particularly reactive oxygen species 
(ROS). Some studies suggest that capsaicin may increase 
the activity of endogenous antioxidant enzymes such as 
superoxide dismutase (SOD) and catalase, further enhancing 
the body’s defense against oxidative damage.17 

Figure 2 presents the suggested mechanism of action of 
capsaicinoids in energy metabolism.

Capsaicinoids in Energy Metabolism
(TRPV1-dependent and TRPV1-independent mechanism)
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•	 Modulation of the gut 
microbiome, microbial gene 
expression, and microbial 
metabolic pathways.

•	 Improved insulin sensitivity and 
glucose metabolism.
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Figure 2. Mechanism of Action of Capsaicinoids in Energy Metabolism. Prepared based on publications of Zheng, Ávila DL, Panchal, and Sanati (4-7). Capsaicinoids 
including capsaicin bind to and activate TRPV1 receptors, located in various tissues, influencing the expression of genes and secretion of proteins involved in 
energy metabolism. Abbreviations: AMPK - adenosine monophosphate-activated protein kinase; GLP-1 - Glucagon-like peptide-1; MAPK - microtubule-associated 
protein kinase; muc2 – gene encoding oligomeric mucus gel-forming protein; NF-κB - the nuclear factor-kappa B; PPARα - Peroxisome proliferator-activated receptor 
alpha; PGC-1 - PPAR-γ coactivator 1; STAT-3 - signal transducer and activator of transcription-3, TRPV1 - Transient Receptor Potential Channel Vanilloid type-1; UCP1 
- uncoupling protein 1.



Interestingly, dietary capsaicin may influence glucose 
homeostasis, weight, and metabolic health, through modulatory 
action on the intestinal environment and gut microbiota, 
influencing its composition.18 This action can be mediated by 
both TRPV1-dependent and TRPV1-independent mechanisms. 

For instance, the animal study investigating the impact of 
capsaicin, on the gut barrier and mucus production in a 
diet-induced obesity mouse model found that capsaicin 
supplementation induced an increase in the availability of 
mucin/mucus in the intestines which might contribute to 
capsaicin’s anti-obesity effects. Capsaicin and mucin had 
similar anti-obesity effects, suggesting that mucus modulation 
may also be a contributing factor to TRPV1-independent 
capsaicin’s benefits agonism.19

Animal studies indicate that capsaicin can increase the levels 
of gut bacteria Akkermansia muciniphila known for its health-
promoting properties and involvement in weight management. 

Such observation was made in a study that investigated 
the impact of capsaicin on gut microbiota and obesity. The 
researchers fed mice a high-fat diet with or without capsaicin 
for 9 weeks and found that capsaicin reduced weight gain 
and improved glucose tolerance. Through genetic analysis, 
they discovered that mice receiving capsaicin responded with 
a decrease in the bacteria belonging to the Proteobacteria 
phylum (including potentially harmful bacterial species) and 
an increase in Akkermansia muciniphila, a beneficial bacterium 
involved in host metabolism. Additionally, capsaicin was found 
to upregulate the expression of the muc2 gene regulating 
mucin synthesis.20

In rats, capsaicin has been shown to modify gut microbiota 
by enhancing Akkermansia growth and reducing potentially 
harmful bacteria like Desulfovibrio. It was also shown to elevate 
specific bile acids and TRPV1 expression while decreasing 
triglycerides, total cholesterol, and inflammatory markers.21 
Additionally, the same research group investigated the 
combined effects of capsaicin and dietary fibers in rats fed 
a high-fat diet, revealing a more significant reduction in total 
cholesterol and LDL-C (Low-Density Lipoprotein Cholesterol) 
levels compared to capsaicin alone. This combination also 
increased gut bacteria diversity and promoted the abundance 
of beneficial species like Akkermansia while suppressing the 
abundance of harmful species like Desulfovibrio.22

In addition, experiments on mice (wild type and  TRPV1 
knockout) fed a high-fat diet found that capsaicin intake was 
associated with increased populations of beneficial bacteria 
like Akkermansia, and Prevotella, while reduced levels of 
harmful bacteria like Desulfovibrio, Escherichia, Helicobacter, 
and Sutterella. Capsaicin also reduced weight gain, food 
intake, and levels of triglycerides, cholesterol, glucose, and 
insulin, and increased the relative abundance of bacteria that 
produce SCFAs (short-chain fatty acids), leading to higher 
concentrations of acetate and propionate in the intestines.23

Similarly, a study examining capsaicin’s effects on mice’s 
gut microbiome and physiological state revealed significant 
differences compared to untreated mice. These differences 
included changes in body weight, leukocyte count, fecal 
humidity, and the composition of intestinal bacteria, particularly 
Faecalibacterium, Akkermansia, Roseburia, Helicobacter, and 
Bacteroides species.24

In a study on Alzheimer’s disease in mice, capsaicin treatment 
increased the abundance of beneficial gut bacteria such as 
Akkermansia and Faecalibacterium, while reducing levels of 
harmful bacteria. The serum metabolomic analysis revealed 
changes in metabolites related to tryptophan metabolism 
and lipid metabolism in capsaicin-treated mice compared to 
control mice.25 

In a study investigating capsaicin bioavailability in rats, those 
administered an oral preparation of chili pepper extract 
(standardized to 7 mg capsaicinoids) combined with a 
fenugreek seed powder (FENUMAT™ technology) exhibited a 
19-fold increase in the bioavailability of capsaicin compared to 
the group that received an unformulated chili pepper extract 
(also standardized to 7 mg capsaicinoids)1, as illustrated in 
Figure 3.

Pre-clinical studies and modulation of gut microbiota

Figure 3. The capsaicin bioavailability in rats from two distinct chili pepper 
extract preparations, both standardized to 7 mg capsaicinoids, based on 
Joseph A, et al. (ref. 1).
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Capsaicinoids, the natural compounds found in chili peppers, 
have been studied for their potential clinical benefits in the 
management of metabolic syndrome, weight, and appetite 
control. 

The four meta-analysis studies,26-28 collectively suggest 
that capsaicinoids, mainly capsaicin, can enhance energy 
expenditure, promote fat oxidation, and reduce cholesterol and 
appetite. More specifically, Jang’s study focused on Capsicum 
annuum supplementation’s impact on factors related to 
Metabolic Syndrome (MetS). The analysis of 11 studies involving 
609 participants indicated that C. annuum supplementation 
significantly reduced LDL-C levels.26 Irandoost’s systematic 
review and meta-analysis centered on the thermogenic 
effects of capsaicinoids/capsinoids in healthy adults. Thirteen 
placebo-controlled clinical trials were reviewed, revealing 
that capsaicinoids/capsinoids supplementation significantly 
increased resting metabolic rate (RMR), energy expenditure, 
and fat oxidation while decreasing respiratory quotient 
(RQ) and carbohydrate oxidation.27 Zsibora’s meta-analysis 
investigated the influence of capsaicin and capsinoids on 
energy expenditure and respiratory quotient, taking into 
account participants’ BMI (Body Mass Index). The results 
demonstrated that these compounds significantly increased 
energy expenditure and promoted fat oxidation. Importantly, 
studies involving participants with a mean BMI (Body Max 
Index) exceeding 25 kg/m² showed notable effects, while those 
with a mean BMI below 25 kg/m² did not exhibit significant 
changes.28 In addition, Whiting’s systematic search of medical 
databases using 8 clinical trials for analysis, involving a total of 
191 participants, revealed that capsaicinoid ingestion before a 
meal led to a significant reduction in ad libitum energy intake 
with a minimum dose of 2 mg of capsaicinoids to achieve 
reductions in energy intake.29

Furthermore, a study involving overweight participants who 
received Formulated Capsaicinoids  (a formulation containing 
standardized chili extract encapsulated in a fenugreek seed 
powder matrix) at a dosage of 200 mg/day, equivalent to 4 mg/
day of capsaicinoids for 4 weeks, demonstrated significant 
reductions in body weight (2.1%), waist-to-hip ratio (4%), and 
body mass index (BMI) (2.2%) compared to the placebo group. 
Additionally, participants in the capsaicinoids group reported 
improvements in uncontrolled eating and reduced appetite, as 
indicated by questionnaires.30 Another randomized, double-
blinded, placebo-controlled study42 assessed the effects of 
the same capsaicinoid-rich formulation at two dosages (100 
mg/day and 200 mg/day, equivalent to 2 mg and 4 mg of 
capsaicinoids, respectively) on various parameters, including 
energy expenditure (the amount of energy expended by 
the body), respiratory quotient (the ratio of carbon dioxide 
produced to oxygen consumed during metabolism), fat 
oxidation (the breakdown of fat molecules for energy), and 
endurance in 105 overweight participants (man and woman), 
both with and without exercise. The study found that Formulated 
Capsaicinoids exhibited a dose-dependent increase in energy 
expenditure, respiratory quotient, and fat oxidation, ultimately 
leading to a reduction in body weight. Key findings from the 
study are summarized in Table 1.

In the randomized crossover study investigating the effects of 
capsaicin on appetite profile and energy balance, with fifteen 
subjects, it was found that capsaicin increased the sensation of 
fullness and decreased the desire to eat.31

In another clinical trial involving adults with low high-density 
lipoprotein cholesterol (HDL-C), the effects of capsaicin 
intervention (4 mg daily for 3 months) on serum lipid profiles 
showed that the capsaicin group experienced a significant 
increase in fasting serum HDL-C levels. Additionally, levels of 
triglycerides, C-reactive protein, and phospholipid transfer 
protein activity decreased in the capsaicin group indicating 
improved risk factors associated with coronary heart disease 
(CHD) in individuals with low HDL-C levels.32

It is important to note that the effects of capsaicin on 
metabolism can vary among individuals, and the extent of 
metabolic activation may depend on factors such as dosage, 
duration of exposure, individual tolerance, lifestyle, and health 
status.

Parameters

Results
 Day 28

Group 100 mg Group 200 mg 

Weight, kg 
(mean)

71.5* 
(placebo group = 76.5)  

70.7* 
(placebo group = 76.5)  

BMI, kg/m2  
(mean)

26.4*
(placebo group = 28.9)

26.6*
(placebo group = 28.9)  

Energy Expenditure Change

Resting 11-fold increase* 16-fold increase*

Exercise-induced 25-fold increase* 30-fold increase*

Respiratory Quotient

Resting 4.16% reduction* 11.4% reduction*

Exercise-induced 3.12% reduction 10.41% reduction*

Fat Oxidation

Resting 77% increase 231% increase*

Exercise-induced - 185% increase*

Table 1. Changes in Selected Parameters with Red Chili Pepper & Fenugreek 
Formulation Supplementation at 100 mg/day (Group 100 mg, n = 31) or 200 
mg/day (Group 200 mg, n = 31) Compared to Placebo. Day 1 Body Weight 
Mean measurements: Placebo = 74.3  kg; Group 100 mg = 75.1 kg; Group 200 
mg = 75.3 kg. Day 1 BMI Mean measurements: Placebo = 28; Group 100 mg = 
27.6; Group 200 mg = 28.3. *Statistically significant change (p < 0.05).

Clinical Insights
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Akkermat™ is intended for use as a dietary supplement. It 
can be used either on its own or in combination with other 
(synergistic) nutrients. For optimal results and based on 
clinical evidence, the daily dosage of Akkermat™ ranges 
between 100 mg and 300 mg, equivalent to 2 to 6 mg of 
capsaicinoids, respectively. 

This product can be provided in various forms such as 
capsules (including sustain-release capsules), sachets, 
and tablets. It is generally recommended to consume 
capsaicinoid-containing supplements with food rather than 
on an empty stomach.

The innovative FENUMAT™ technology with the fenugreek 
extract rich in galactomannans encapsulating chili pepper 
extract guarantees a controlled release, ensuring a sustained 
and lasting effect.

Recommended Use and Dose

Rest assured, Akkermat™ is designed with safety in mind. Our 
product undergoes rigorous quality control and is free from 
harmful additives. Capsaicinoids, when used in the standardized 
form found in Akkermat™, are safe for most people, but it’s 
contraindicated for children, pregnant or lactating women, and 
those with gastrointestinal issues or pepper allergies. 

Meta-analyses combining data from various sources, including 
foods and supplements at the capsaicinoid dosages ranging 
between 2 - 9 mg/day for 4 - 12 weeks, have reported no serious 
adverse events related to capsaicinoids consumption.26 

A single-center, open-label, short study involving twelve healthy 
overweight female subjects, investigated the safety of different 
doses of capsaicinoids (ranging from 2 mg to 10 mg daily) from 
Capsicum extract compared to a placebo over a week for each 
dose. The study found that escalating doses of capsaicinoids 
were well-tolerated and safe for weight management studies. 
Tolerability assessments and safety blood markers did not show 
significant changes from baseline, and no serious adverse events 
were reported during the study duration.33 

In another study, overweight subjects taking 200 mg daily of a 
formulation consisting of a chili extract  (4 mg capsaicinoids/
day) and fenugreek extract for 28 days did not report any adverse 
events or deviations in hematology and biochemical parameters 
related to safety.30

Moreover, the animal study assessing the safety of capsaicinoids-
rich red chili pepper extract combined with fenugreek-derived 
galactomannan soluble dietary fiber, at acute (300, 2000, 5000 
mg/kg body weight for 14 days) and subchronic (250, 500, and 
1000 mg/kg body weight) dosage regimen in Wistar rats showed 
that none of the treated groups, exhibited adverse events related 
to feeding behavior, urine analysis, or hematology/biochemical 
parameters when compared to the control group. However, it 
was noted that the 500 and 1000 mg/kg body weight treated 
groups experienced a decrease in body weight. As a result, the 
Low-Observed-Adverse-Effect Level (LOAEL) for this preparation 
was determined to be 500 mg/kg body weight per day.34 

Capsaicin can irritate skin, eyes, digestive tract upon ingestion, 
and respiratory tract upon inhalation. The LD50 in mice is 47.2 
mg/kg.35

Safety

Akkermat™



Specifications
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and Metabolic Health.

Ingredients Chili pepper fruit extract (Capsicum annum), debittered fenugreek seed powder 
(Trigonella foenum-graecum) rich in soluble dietary fiber, cellulose powder

Total Capsaicinoids
(capsaicin, dihydrocapsaicin, 
nordihydrocapsaicin)

≥2%

Additives/Excipients Sunflower lecithin

Appearance Free-flowing beadlets

Color Light yellowish brown

 Residual solvents Ethanol, acetone (fulfills EU standards)

Other Gluten-free, Vegan, Kosher, Halal, Non-GMO

Shelf-life 24 months when stored in tightly sealed containers, at 20-30°C, protected from 
direct sunlight.

Step into the future of weight loss and metabolic well-being 
with Akkermat™ – an extraordinary dietary supplement 
thoughtfully crafted with the essence of nature’s finest 
elements. At its core, Akkermat™ synergizes the potent 
attributes of chili pepper extract, rich in capsaicinoids, 
and fenugreek seeds, celebrated for its dietary fiber 
galactomannans.

Capsaicinoids, the natural compounds found in chili peppers 
(Capsicum species), impart that characteristic spicy zest to 
these peppers. Among them, capsaicin takes center stage, 
influencing an array of physiological processes, from pain 
modulation to insulin sensitivity, glucose metabolism, and 
even blood pressure regulation.34 Known for its potential to 
ignite thermogenesis, increase energy expenditure, curb 
appetite, and enhance lipid oxidation, capsaicin is celebrated 
for its role in boosting metabolism and supporting weight 
loss.37,38

On the other hand, fenugreek galactomannans, hailing 
from fenugreek seeds, emerge as soluble dietary fibers 
characterized by their unique structure. These fibers 
effortlessly dissolve in water, lending themselves to dietary 
fiber supplements, culinary thickening agents, and food 
texture enhancers. Beyond these culinary applications, 
galactomannans may contribute to better blood sugar 
control, reduced cholesterol levels, and weight management, 
while offering the prebiotic potential to nurture the growth 
of beneficial gut bacteria responsible for the production of 
beneficial short-chain fatty acids (SCFs).39-41

This remarkable and convenient fusion of chili pepper extract 
and fiber-rich fenugreek seed powder forms the heart of 
Akkermat™’s potential and its symphony of effects to support 
metabolic health and weight loss.

The Power of Nature and Innovation for Weight Management and Metabolic Health



1.	 Joseph A, et al. A green approach for the sustained-intestinal delivery of red chili (Capsicum 
annum L) extracted capsaicinoids with enhanced bioavailability. Journal of Functional Foods.  
Volume 85, 2021, 104658. 

2.	 DiSilvestro RA, Verbruggen MA, Offutt EJ. Anti-heartburn effects of a fenugreek fiber product. 
Phytother Res. 2011 Jan;25(1):88-91.

3.	 Janssens PL, Hursel R, Martens EA, Westerterp-Plantenga MS. Acute effects of capsaicin 
on energy expenditure and fat oxidation in negative energy balance. PLoS One. 2013 Jul 
2;8(7):e67786.

4.	 Zheng J, Zheng S, Feng Q, Zhang Q, Xiao X. Dietary capsaicin and its anti-obesity potency: 
from mechanism to clinical implications. Biosci Rep. 2017 May 11;37(3):BSR20170286.

5.	 Panchal SK, Bliss E, Brown L. Capsaicin in Metabolic Syndrome. Nutrients. 2018 May 
17;10(5):630.

6.	 Sanati S, Razavi BM, Hosseinzadeh H. A review of the effects of Capsicum annuum L. and its 
constituent, capsaicin, in metabolic syndrome. Iran J Basic Med Sci. 2018 May;21(5):439-448.

7.	 Ávila DL, Nunes NAM, Almeida PHRF, Gomes JAS, Rosa COB, Alvarez-Leite JI. Signaling 
Targets Related to Antiobesity Effects of Capsaicin: A Scoping Review. Adv Nutr. 2021 Dec 
1;12(6):2232-2243.

8.	 Li R, Lan Y, Chen C, Cao Y, Huang Q, Ho CT, Lu M. Anti-obesity effects of capsaicin and the 
underlying mechanisms: a review. Food Funct. 2020 Sep 23;11(9):7356-7370.

9.	 Szallasi A. Dietary Capsaicin: A Spicy Way to Improve Cardio-Metabolic Health? Biomolecules. 
2022 Nov 29;12(12):1783.

10.	 Bort A, Sánchez BG, Mateos-Gómez PA, Díaz-Laviada I, Rodríguez-Henche N. Capsaicin 
Targets Lipogenesis in HepG2 Cells Through AMPK Activation, AKT Inhibition and PPARs 
Regulation. Int J Mol Sci. 2019 Apr 3;20(7):1660.

11.	 Montanari T, Boschi F, Colitti M. Comparison of the Effects of Browning-Inducing Capsaicin on 
Two Murine Adipocyte Models. Front Physiol. 2019 Nov 5;10:1380. 

12.	 Takeda Y, Dai P. Capsaicin directly promotes adipocyte browning in the chemical compound-
induced brown adipocytes converted from human dermal fibroblasts. Sci Rep. 2022 Apr 
22;12(1):6612.

13.	 Smeets AJ, Westerterp-Plantenga MS. The acute effects of a lunch containing capsaicin on 
energy and substrate utilisation, hormones, and satiety. Eur J Nutr. 2009 Jun;48(4):229-34. 

14.	 Kang C, Zhang Y, Zhu X, Liu K, Wang X, Chen M, Wang J, Chen H, Hui S, Huang L, Zhang Q, Zhu 
J, Wang B, Mi M. Healthy Subjects Differentially Respond to Dietary Capsaicin Correlating with 
Specific Gut Enterotypes. J Clin Endocrinol Metab. 2016 Dec;101(12):4681-4689.

15.	 Hui S, Huang L, Wang X, Zhu X, Zhou M, Chen M, Yi L, Mi M. Capsaicin improves glucose 
homeostasis by enhancing glucagon-like peptide-1 secretion through the regulation of 
bile acid metabolism via the remodeling of the gut microbiota in male mice. FASEB J. 2020 
Jun;34(6):8558-8573.

16.	 Li J, Wang H, Zhang L, An N, Ni W, Gao Q, Yu Y. Capsaicin affects macrophage anti-
inflammatory activity via the MAPK and NF-κB signaling pathways. Int J Vitam Nutr Res. 2023 
Aug;93(4):289-297.

17.	 Chaudhary A, Gour JK, Rizvi SI. Capsaicin has potent anti-oxidative effects in vivo through a 
mechanism which is non-receptor mediated. Arch Physiol Biochem. 2022 Feb;128(1):141-147.

18.	 Rosca AE, Iesanu MI, Zahiu CDM, Voiculescu SE, Paslaru AC, Zagrean AM. Capsaicin and Gut 
Microbiota in Health and Disease. Molecules. 2020 Dec 2;25(23):5681.

19.	 Kumar V, Kumar V, Mahajan N, Kaur J, Devi K, Dharavath RN, Singh RP, Kondepudi KK, Bishnoi 
M. Mucin secretory action of capsaicin prevents high fat diet-induced gut barrier dysfunction 
in C57BL/6 mice colon. Biomed Pharmacother. 2022 Jan;145:112452.

20.	 Shen W, Shen M, Zhao X, Zhu H, Yang Y, Lu S, Tan Y, Li G, Li M, Wang J, Hu F, Le S. Anti-obesity 
Effect of Capsaicin in Mice Fed with High-Fat Diet Is Associated with an Increase in Population 
of the Gut Bacterium Akkermansia muciniphila. Front Microbiol. 2017 Feb 23;8:272. 

21.	 Gong T, Wang H, Liu S, Zhang M, Xie Y, Liu X. Capsaicin regulates lipid metabolism through 
modulation of bile acid/gut microbiota metabolism in high-fat-fed SD rats. Food Nutr Res. 
2022 May 26;66. 

22.	 Gong T, Zhou Y, Zhang L, Wang H, Zhang M, Liu X. Capsaicin combined with dietary fiber 
prevents high-fat diet associated aberrant lipid metabolism by improving the structure of 
intestinal flora. Food Sci Nutr. 2022 Sep 20;11(1):114-125.

23.	 Wang Y, Tang C, Tang Y, Yin H, Liu X. Capsaicin has an anti-obesity effect through alterations 
in gut microbiota populations and short-chain fatty acid concentrations. Food Nutr Res. 2020 
Feb 19;64.

24.	 Wang F, Huang X, Chen Y, Zhang D, Chen D, Chen L, Lin J. Study on the Effect of Capsaicin on 
the Intestinal Flora through High-Throughput Sequencing. ACS Omega. 2020 Jan 6;5(2):1246-
1253.

25.	 Li J, Liao X, Yin X, Deng Z, Hu G, Zhang W, Jiang F, Zhao L. Gut Microbiome and Serum 
Metabolome Profiles of Capsaicin with Cognitive Benefits in APP/PS1 Mice. Nutrients. 2022 
Dec 27;15(1):118.

26.	 Jang HH, Lee J, Lee SH, Lee YM. Effects of Capsicum annuum supplementation on the 
components of metabolic syndrome: a systematic review and meta-analysis. Sci Rep. 2020 
Dec 1;10(1):20912.

27.	 Irandoost P, Lotfi Yagin N, Namazi N, Keshtkar A, Farsi F, Mesri Alamdari N, Vafa M. The effect of 
Capsaicinoids or Capsinoids in red pepper on thermogenesis in healthy adults: A systematic 
review and meta-analysis. Phytother Res. 2021 Mar;35(3):1358-1377.

28.	 Zsiborás C, Mátics R, Hegyi P, Balaskó M, Pétervári E, Szabó I, Sarlós P, Mikó A, Tenk J, Rostás 
I, Pécsi D, Garami A, Rumbus Z, Huszár O, Solymár M. Capsaicin and capsiate could be 
appropriate agents for treatment of obesity: A meta-analysis of human studies. Crit Rev Food 
Sci Nutr. 2018 Jun 13;58(9):1419-1427.

29.	 Whiting S, Derbyshire EJ, Tiwari B. Could capsaicinoids help to support weight management? 
A systematic review and meta-analysis of energy intake data. Appetite. 2014 Feb;73:183-8.

30.	 Joseph MSc A, John PhD F, Thomas MSc JV, Sivadasan SDP, Maliakel PhD B, Mohan PhD R, I 
M K. Influence of a Novel Food-Grade Formulation of Red Chili Extract (Capsicum annum) on 
Overweight Subjects: Randomized, Double-Blinded, Placebo-Controlled Study. J Diet Suppl. 
2021;18(4):387-405.

31.	 Janssens PL, Hursel R, Westerterp-Plantenga MS. Capsaicin increases sensation of fullness 
in energy balance, and decreases desire to eat after dinner in negative energy balance. 
Appetite. 2014 Jun;77:44-9.

32.	 Qin Y, Ran L, Wang J, Yu L, Lang HD, Wang XL, Mi MT, Zhu JD. Capsaicin Supplementation 
Improved Risk Factors of Coronary Heart Disease in Individuals with Low HDL-C Levels. 
Nutrients. 2017 Sep 20;9(9):1037.

33.	 Deshpande J, Jeyakodi S, Juturu V. Tolerability of Capsaicinoids from Capsicum Extract in a 
Beadlet Form: A Pilot Study. J Toxicol. 2016;2016:6584649.

34.	 Joseph A, Nm J, Kumar S, S SD, Maliakel B, Im K. Safety assessment of a fenugreek dietary 
fiber-based formulation of capsaicinoids-rich red chili (Capsicum annum) extract (Capsifen®): 
Acute and sub-chronic studies. Toxicol Rep. 2020 May 7;7:602-609. 

35.	 Final Report on the Safety Assessment of Capsicum Annuum Extract, Capsicum Annuum Fruit 
Extract, Capsicum Annuum Resin, Capsicum Annuum Fruit Powder, Capsicum Frutescens Fruit, 
Capsicum Frutescens Fruit Extract, Capsicum Frutescens Resin, and Capsaicin1. International 
Journal of Toxicology. 2007;26(1_suppl):3-106. doi:10.1080/10915810601163939

36.	 Srinivasan K. Biological Activities of Red Pepper (Capsicum annuum) and Its Pungent Principle 
Capsaicin: A Review. Crit Rev Food Sci Nutr. 2016 Jul 3;56(9):1488-500.

37.	 Hernández-Pérez T, Gómez-García MDR, Valverde ME, Paredes-López O. Capsicum annuum 
(hot pepper): An ancient Latin-American crop with outstanding bioactive compounds and 
nutraceutical potential. A review. Compr Rev Food Sci Food Saf. 2020 Nov;19(6):2972-2993.

38.	 Mah E, Chen O, Liska DJ, Blumberg JB. Dietary Supplements for Weight Management: A 
Narrative Review of Safety and Metabolic Health Benefits. Nutrients. 2022 Apr 24;14(9):1787.

39.	 Mathern JR, Raatz SK, Thomas W, Slavin JL. Effect of fenugreek fiber on satiety, blood 
glucose and insulin response and energy intake in obese subjects. Phytother Res. 2009 
Nov;23(11):1543-8.

40.	 Roberts KT. The potential of fenugreek (Trigonella foenum-graecum) as a functional food and 
nutraceutical and its effects on glycemia and lipidemia. J Med Food. 2011 Dec;14(12):1485-9.

41.	 Majeed M, Majeed S, Nagabhushanam K, Arumugam S, Natarajan S, Beede K, Ali F. 
Galactomannan from Trigonella foenum-graecum L. seed: Prebiotic application and its 
fermentation by the probiotic Bacillus coagulans strain MTCC 5856. Food Sci Nutr. 2018 Feb 
20;6(3):666-673.

42.	 Roopashree N, Syam DS, Krishnakumar IM, Mala KN, Fleenor BS, Thomas J. A natural sustained-
intestinal release formulation of red chili pepper extracted capsaicinoids (Capsifen®) safely 
modulates energy balance and endurance performance: a randomized, double-blind, 
placebo-controlled study. Front Nutr. 2024 Mar 20;11:1348328.

References

Fagron BV
Fascinatio Boulevard 350
3065 WB Rotterdam
The Netherlands

T +31 88 33 11 288
F +31 88 33 11 210
www.fagron.com

Disclaimer: The information contained in this document has been derived from currently available data, studies, and 
research findings. Nevertheless, it is important to emphasize that any recommendations concerning usage, safety, 
efficacy, or bioavailability may not be equally precise. The content of this document should not be interpreted as medical 
advice or recommendations. Healthcare professionals, including doctors and pharmacists, may choose to utilize this 
information at their discretion, relying on their professional expertise and judgment. Fagron assumes no responsibility 
for complaints or liability arising from the information presented in this document. Specifically, Fagron disclaims 
responsibility for any issues related to the application of this information, the existence of patent coverage for any 
applications, or any improper uses or applications. Unauthorized reproduction of any part, including text and images, 
contained in this document is strictly prohibited.


