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ABSTRACT 

Research objectives: The purpose of this review is to present scientific evidence on the effects of fenugreek seed extract on 
sex hormone concentrations, sexual function, functional and morphological parameters of skeletal muscle in adults, and to 
summarize data on the safety of its supplementation. 
Methods: A literature review was conducted using PubMed and Google Scholar with a focus on papers from the last ten 
years. The research included keywords: Trigonella foenum-graecum, fenugreek, testosterone, safety, libido, skeletal muscles 
Key findings and conclusions: Fenugreek (Trigonella foenum-graecum L.) is a plant from the Fabaceae family that has 
been used for centuries in traditional Indian medicine, particularly within Ayurveda. It is reported to have a range of health-
promoting properties, including stimulating appetite and lactation, enhancing libido, and alleviating menopausal symptoms. 
Some studies also suggest that it may help regulate blood glucose levels in individuals with type 2 diabetes, lower cholesterol 
levels, and improve sexual function in men. 
Fenugreek seeds are rich in bioactive compounds such as alkaloids, steroidal saponins, flavonoids, and 4-hydroxyisoleucine. 
Among these, saponins—especially diosgenin and yamogenin, which make up approximately 4.8% of the seed content—
are considered particularly important due to their estrogenic and androgenic activity. While fenugreek supplementation may 
offer various health benefits, some sources also point to potential adverse effects, including possible toxicities resulting from 
improper or excessive use of fenugreek-based products. 
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Introduction 

Fenugreek (Trigonella foenum-graecum L.), a member of the Fabaceae family, is a drought-tolerant 

plant cultivated in many regions of the world, mainly the Indian subcontinent and North Africa. It is one of the 

oldest medicinal plants and is also used as a food additive (Gupta et al., 2021; Ouzir et al., 2016; Zandi et al., 

2015). It serves as a spice (seeds), herb (dried or fresh leaves), vegetable (fresh leaves), as well as a flavoring 

agent and a precursor in the synthesis of steroids and other hormones (Ouzir et al., 2016). In traditional 

Ayurvedic medicine, it was used to treat conditions such as diabetes, hypercholesterolemia, and endocrine 

disorders; its uses included promoting lactation and improving sexual function (Gupta et al., 2021; Khanna et 

al., 2020). In Morocco, it was also used to increase women’s appetite, which, in that cultural context, was 

perceived as a way to enhance physical attractiveness (Ouzir et al., 2016). Studies have shown that fenugreek 

supplementation can help lower blood glucose levels in people with type 1 diabetes and reduce myocardial 

oxidative stress (Haghani et al., 2016). 

Fenugreek exhibits a complex phytochemical composition, including alkaloids, polyphenols, flavonoids, 

lipids, carbohydrates, amino acids, coumarins, vitamins, and steroidal saponins, which are particularly relevant 

due to their impact on the endocrine system (Nagulapalli Venkata et al., 2017; Ouzir et al., 2016). Steroidal 

saponins account for approximately 4.8% of the seed’s composition, with diosgenin and yamogenin being the 

main representatives of this group (Ouzir et al., 2016). Diosgenin, a plant-derived steroid, has been investigated 

for its potential benefits on physical health and performance. The literature also describes potential androgenic 

and anabolic effects of saponin glycosides extracted from fenugreek in men (Isenmann et al., 2023). In recent 

years, there has been increasing interest in dietary supplement formulations containing fenugreek extract (e.g. 

Testofen®, Furosap®) aimed at supporting physical performance and overall well-being (Isenmann et al., 2023; 

A. J. Rao et al., 2020; Sankhwar et al., 2023). 

https://www.zotero.org/google-docs/?IbFrcK
https://www.zotero.org/google-docs/?IbFrcK
https://www.zotero.org/google-docs/?lp4wyc
https://www.zotero.org/google-docs/?phYWkD
https://www.zotero.org/google-docs/?phYWkD
https://www.zotero.org/google-docs/?lXIQEG
https://www.zotero.org/google-docs/?c452r9
https://www.zotero.org/google-docs/?JM4jJK
https://www.zotero.org/google-docs/?6I4FiM
https://www.zotero.org/google-docs/?8yqWJ0
https://www.zotero.org/google-docs/?XP1ia7
https://www.zotero.org/google-docs/?XP1ia7
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One of the key areas of research on fenugreek is its potential impact on testosterone levels, particularly 

in relation to symptoms of testosterone deficiency in aging men. Low testosterone may present as 

psychological symptoms (e.g., depression), physical ones (such as fatigue), and most notably, issues related to 

sexual health, including erectile dysfunction and decreased libido (Corona et al., 2017). In women, the effects 

of fenugreek on hormonal balance have been explored, especially in connection with peri-menopausal 

symptoms (hot flashes, night sweats, depression, insomnia) (Khanna et al., 2020), as well as its influence on 

sexual function in healthy menstruating women experiencing reduced sexual desire (A. Rao et al., 2015). 

The purpose of this review article is to analyze and summarize the available scientific evidence, with a 

focus on recent clinical trials, including randomized controlled trials (RCTs) and meta-analyses, on the effects 

of fenugreek extract supplementation on testosterone levels, libido and musculoskeletal-related parameters 

(strength, muscle mass) in adults. Both male data and available findings in women are included. The article 

aims to present the current state of knowledge in this area and discuss the potential benefits and safety issues 

of fenugreek-containing supplements. 

 

Methodology 

This article reviews the existing scientific literature on fenugreek (Trigonella foenum-graecum L.) 

extract supplementation in adults, especially in relation to its effects on testosterone levels, sexual health, and 

muscle performance. It also discusses the safety of its use. The paper aims to summarize key findings and 

insights from selected publications over the past 10 years, with an emphasis on recent randomized controlled 

trials (RCTs). 

A search of the PubMed and Google Scholar electronic databases was conducted to gather relevant 

publications, covering literature published from 2015 to early 2025. A combination of keywords was used, 

such as “fenugreek,” “Trigonella foenum-graecum,” “testosterone,” “safety,” “libido,” and “skeletal muscles.” 

Additional sources were identified by screening the reference lists of selected articles. 

The selection process was carried out in two stages. First, the titles and abstracts of the identified 

publications were screened for relevance. Then, the full texts of selected articles were reviewed to confirm 

their suitability for inclusion. 

This paper aims to provide a broad overview of the available research, with a focus on key findings and 

areas of disagreement or uncertainty in the literature. 

 

Results 

The clinical trials included in this review involved a diverse range of participants, such as healthy young 

men (Albaker, 2023; Guo et al., 2018; A. J. Rao et al., 2020; Sankhwar et al., 2023; Smith et al., 2021; 

Wankhede et al., 2016), healthy aging men (A. Rao et al., 2016), men with symptoms of benign prostatic 

hyperplasia (BPH) (A. Rao & Grant, 2020), and men with hypogonadism or symptoms of low testosterone 

(Maheshwari et al., 2017), as well as perimenopausal women experiencing vasomotor symptoms and 

depression (Khanna et al., 2020; A. Rao et al., 2015), and healthy menstruating women reporting reduced 

libido (Khanna et al., 2021; A. Rao et al., 2015). 

 

Effects on endocrine function 

Recent systematic reviews and meta-analyses indicate that fenugreek seed extracts are among the herbs 

with the best documented positive effects on testosterone concentrations in men (Isenmann et al., 2023; 

Skrzypiec-Spring et al., 2024; Smith et al., 2021). A 2021 review of six fenugreek studies found that four of 

them resulted in increased testosterone concentrations in subjects (Smith et al., 2021). A 2023 meta-analysis 

including seven studies found little effect of fenugreek on total testosterone levels (Isenmann et al., 2023). 

In a 2018 study, supplementation with Furosap® (250 mg/day) for 12 weeks in men aged 18–30 was 

associated with a significant increase in total testosterone compared to placebo (by 22.7%) (Skrzypiec-Spring 

et al., 2024; Smith et al., 2021). A 2016 study (Testofen® 600 mg/day for 12 weeks) in older men aged 43–70 

also showed significant increases in total testosterone (12.2%) and free testosterone (9.5%) compared to 

placebo (A. Rao et al., 2016; Smith et al., 2021). 

A 2017 study (Furosap®, 500 mg/day, 12 weeks) in men aged 35–65 showed a substantial increase (by 

47%) in total testosterone concentrations, while free testosterone increased only slightly (8%) (Maheshwari et 

al., 2017). Other studies have also reported positive effects on free testosterone (Khanna et al., 2021; Smith et 

al., 2021; Wankhede et al., 2016). 

https://www.zotero.org/google-docs/?SCLEbN
https://www.zotero.org/google-docs/?lwoe4S
https://www.zotero.org/google-docs/?XA9It8
https://www.zotero.org/google-docs/?b6ag6U
https://www.zotero.org/google-docs/?b6ag6U
https://www.zotero.org/google-docs/?mQBTkh
https://www.zotero.org/google-docs/?Uejhyw
https://www.zotero.org/google-docs/?PlqMUw
https://www.zotero.org/google-docs/?cju3bw
https://www.zotero.org/google-docs/?e2P2bs
https://www.zotero.org/google-docs/?JVtXOR
https://www.zotero.org/google-docs/?JVtXOR
https://www.zotero.org/google-docs/?vwmCeM
https://www.zotero.org/google-docs/?wzDAhM
https://www.zotero.org/google-docs/?5MOf6J
https://www.zotero.org/google-docs/?5MOf6J
https://www.zotero.org/google-docs/?0aIRZZ
https://www.zotero.org/google-docs/?4lL6La
https://www.zotero.org/google-docs/?4lL6La
https://www.zotero.org/google-docs/?NhuOFF
https://www.zotero.org/google-docs/?NhuOFF
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In a 2024 study, an intervention with fenugreek extract (TrigozimR – 600, 1200, and 1800 mg/day for 

12 weeks) in men aged 40–80 showed an increase in total plasma testosterone at each dose. However, a 

statistically significant increase compared to placebo was observed only at the highest dose. The study also 

measured salivary testosterone levels, which the authors considered to be representative of free testosterone. 

A significant increase in salivary testosterone was observed in the TrigozimR group compared to placebo (Lee-

Ødegård et al., 2024). 

In a study involving women, fenugreek seed extract (Libifem®) at a dose of 600 mg/day for two 

menstrual cycles in healthy menstruating women resulted in a significant increase in free testosterone and 

estradiol levels compared to placebo (A. Rao et al., 2015). A 2021 study (FHE, 250 mg twice daily for 42 days) 

in healthy young women also showed significant increases in estradiol, as well as total and free testosterone 

(Khanna et al., 2021). A 2016 study (FenuSMART®) conducted in postmenopausal women reported 

significant changes in estradiol, progesterone, and testosterone levels, moving toward hormonal rebalancing 

(Khanna et al., 2020, 2021; Thomas et al., 2020). 

Based on the available literature, the effect of fenugreek on sex hormone-binding globulin (SHBG) 

appears to be minimal. Studies involving Testofen® and TrigozimR showed no significant differences in 

SHBG levels compared to placebo (Lee-Ødegård et al., 2024; A. Rao et al., 2016; Smith et al., 2021). 

In vitro studies from 2025 conducted on mouse Leydig cells demonstrated that fenugreek microneedle 

extract at lower concentrations (up to 250 µg/mL) significantly stimulated progesterone and testosterone 

release after 24 and 48 hours of exposure. In contrast, higher doses led to an inhibition of hormone release. 

The authors suggest that this effect may be related to the presence of phytonutrients (e.g., glycosides and 

saponins), which exhibit androgenic and anabolic potential and may influence enzymes such as aromatase and 

5-alpha-reductase (Jambor et al., 2025). 

 

Effects on sexual health 

A number of studies have reported positive effects of fenugreek supplementation on libido and sexual 

function, particularly in men (Maheshwari et al., 2017; A. Rao et al., 2015, 2016). A 2016 study (Testofen®) 

in older men demonstrated improvements in sexual function, including an increase in the number of morning 

erections and the frequency of sexual activity (A. Rao et al., 2016). A 2017 study (Furosap®) in men aged 35–

65 showed significant improvements in cardiovascular health and libido (Maheshwari et al., 2017). Fenugreek 

has also been shown to improve sperm count, motility, and morphology in healthy male volunteers 

(Maheshwari et al., 2017; Sankhwar et al., 2023). 

A 2024 study (TrigozimR) in men aged 40–80 found no significant differences in subjective measures 

of erection quality, vigor, sexual desire, or enjoyment of sex compared to placebo. However, the study was 

conducted on a relatively small cohort (Lee-Ødegård et al., 2024). 

In women, both the 2015 (Libifem®) and 2021 (FHE) studies reported increased sexual desire and 

arousal, along with a reduction in sexual dysfunction symptoms compared to placebo (Khanna et al., 2021; A. 

Rao et al., 2015). 

 

Effects on muscle performance and body composition 

Several studies have examined the effects of fenugreek on muscle performance and body composition, 

primarily in resistance-trained men. A 2023 literature review summarized findings in this area, noting that four 

out of six included randomized controlled trials (RCTs) reported significant improvements in muscular 

strength and endurance (defined as the number of repetitions performed before fatigue), along with increases 

in lean body mass and reductions in fat mass (Albaker, 2023). 

A 2020 study (Testofen®, 600 mg/day for 8 weeks) combined with calisthenic training reported greater 

gains in strength and muscle mass in men compared to placebo (A. J. Rao et al., 2020). Similarly, a 2016 study 

using a fenugreek glycoside fraction (Fenu-FG®, 300 mg twice daily for 8 weeks) found that supplementation 

significantly improved muscular endurance and showed anabolic and androgenic effects when combined with 

regular resistance training (Wankhede et al., 2016). 

On the other hand, a 2023 meta-analysis reported a non-significant effect of fenugreek on total 

testosterone, free testosterone, and muscle performance in leg press exercise among physically active men, 

while still suggesting a potential anabolic or performance-enhancing effect (Isenmann et al., 2023). 

A 2018 study (Furosap®, 250 mg/day for 12 weeks) in healthy athletes showed that supplementation 

significantly increased average lean body mass compared to placebo (Guo et al., 2018). 

https://www.zotero.org/google-docs/?q0vrlx
https://www.zotero.org/google-docs/?q0vrlx
https://www.zotero.org/google-docs/?cO90PH
https://www.zotero.org/google-docs/?Y95evt
https://www.zotero.org/google-docs/?sGxyEh
https://www.zotero.org/google-docs/?6qJ3IO
https://www.zotero.org/google-docs/?SQ9ywH
https://www.zotero.org/google-docs/?8u38Gk
https://www.zotero.org/google-docs/?i3uxn6
https://www.zotero.org/google-docs/?lMVz0s
https://www.zotero.org/google-docs/?cpHGa4
https://www.zotero.org/google-docs/?CfwFBM
https://www.zotero.org/google-docs/?7jRxuH
https://www.zotero.org/google-docs/?7jRxuH
https://www.zotero.org/google-docs/?xesega
https://www.zotero.org/google-docs/?rze7HE
https://www.zotero.org/google-docs/?BV1Eht
https://www.zotero.org/google-docs/?DBhEc0
https://www.zotero.org/google-docs/?nmj9GL
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In women, a 2023 study (Libifem®, 600 mg or 300 mg/day for 8 weeks) showed that supplementation 
combined with exercise significantly increased lean body mass and decreased total fat mass, as well as 
improved muscle strength in the leg press exercise compared to placebo. The effect was more pronounced in 
women taking the higher dose of Libifem®. This result is comparable to previous findings observed in men 
(A. Rao et al., 2023). 

 
Safety 

Fenugreek supplementation in clinical trials has generally been evaluated as safe and well tolerated 
(Kandhare et al., 2019; Wankhede et al., 2016). The 2017 Furosap™ study demonstrated a broad safety profile 
based on blood chemistry analyses. No significant changes were observed in lipid profile, blood morphology, 
or markers indicating hepatotoxicity or nephrotoxicity (Maheshwari et al., 2017). 

However, there are reports highlighting potential side effects and safety concerns related to fenugreek 
supplementation (Ouzir et al., 2016). Its use may be associated with gastrointestinal symptoms such as diarrhea, 
bloating, indigestion, and abdominal pain, as well as with episodes of hypoglycemia (Albaker, 2023; Ouzir et 
al., 2016). Caution is advised when consuming fenugreek preparations rich in amino acids with high nitrogen 
content, as excessive intake may lead to liver or kidney damage (Lee & Kim, 2019). 

Clinical case reports from 2022 and 2017 described instances of pulmonary embolism potentially linked 
to testosterone-boosting supplements containing fenugreek. It has been suggested that this may be related to 
testosterone-induced polycythemia vera and increased platelet aggregation (Alakhras et al., 2022; Nguyen et 
al., 2017). 

Concerns have also been raised based on animal studies regarding reproductive toxicity, teratogenicity, 
and hematological, biochemical, and histological changes in various organs. Some studies suggest that 
fenugreek may impair nervous system development (Ouzir et al., 2016). 

The literature also describes the possibility of cross-allergy after fenugreek ingestion in individuals 
allergic to peanuts (Takei et al., 2024). It is also worth noting that herbal supplements, including those 
containing fenugreek, may be poorly regulated and contaminated with undeclared substances, posing health 
risks and potentially leading to positive doping test results (Albaker, 2023; Kandhare et al., 2019; Skrzypiec-
Spring et al., 2024). 

 
Discussion and conclusions 

Analysis of recent clinical trials leads to increasingly consistent findings, although further rigorous 
studies involving larger participant groups are still needed. The main conclusions of this literature review are 
as follows: 

Endocrine functions 
Fenugreek extracts have shown promising effects in increasing testosterone levels in men, as confirmed 

by systematic reviews and meta-analyses (Isenmann et al., 2023; Smith et al., 2021). A 2024 study (TrigozimR) 
reported an increase in total plasma testosterone at the highest dose administered (1800 mg), along with a 
significant increase in salivary testosterone (Lee-Ødegård et al., 2024). 

Additionally, a 2025 in vitro study on mouse Leydig cells suggests that low doses of fenugreek extract 
stimulate the release of progesterone and testosterone, while higher doses may exert an inhibitory effect 
(Jambor et al., 2025). In women, beneficial effects on hormonal balance have also been observed, including 
increases in free testosterone and estradiol levels (Khanna et al., 2020; A. Rao et al., 2015). 

Sexual health 
A number of studies have reported improvements in libido and sexual function in both men and women 

(Khanna et al., 2020; A. Rao et al., 2015, 2016). In men, fenugreek supplementation has also been associated 
with improved sperm motility and morphology, as well as increased sperm count (Maheshwari et al., 2017; 
Sankhwar et al., 2023). A 2024 in-silico study further suggests that bioactive compounds found in fenugreek, 
such as gitogenin and vitexin, may act as inhibitors of the PDE5 enzyme—a potential mechanism for 
promoting erectile function (Ray et al., n.d.). 

Muscle performance and body composition 
Fenugreek supplementation appears to have performance-enhancing and anabolic effects (Isenmann et al., 

2023). These are reflected in increases in strength, muscular endurance (i.e., number of repetitions performed before 
fatigue), lean body mass, and reductions in body fat (Albaker, 2023; A. J. Rao et al., 2020; Wankhede et al., 2016). 
Similar benefits in body composition and muscle strength have been observed in women: supplementation with 
Libifem®, combined with exercise, significantly increased lean body mass, reduced body fat mass, and improved 
strength in the leg press exercise compared to placebo (A. Rao et al., 2023). 

 

https://www.zotero.org/google-docs/?AIeZY9
https://www.zotero.org/google-docs/?oVBevu
https://www.zotero.org/google-docs/?ivqAoj
https://www.zotero.org/google-docs/?QcnhFK
https://www.zotero.org/google-docs/?dUlyet
https://www.zotero.org/google-docs/?dUlyet
https://www.zotero.org/google-docs/?3KyqmV
https://www.zotero.org/google-docs/?KhfRra
https://www.zotero.org/google-docs/?KhfRra
https://www.zotero.org/google-docs/?y3AZwO
https://www.zotero.org/google-docs/?pMqghI
https://www.zotero.org/google-docs/?iRAa0y
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https://www.zotero.org/google-docs/?V5bTS2
https://www.zotero.org/google-docs/?RSArEb
https://www.zotero.org/google-docs/?Rh2skU
https://www.zotero.org/google-docs/?Rh2skU
https://www.zotero.org/google-docs/?2bdJh5
https://www.zotero.org/google-docs/?zUH3Sd
https://www.zotero.org/google-docs/?zUH3Sd
https://www.zotero.org/google-docs/?x5ORBm
https://www.zotero.org/google-docs/?IDZlpY


3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 6 

 

Safety 

Reliable studies conducted in accordance with GLP, OECD, and ICH-GCP guidelines using clearly 

identified test materials suggest a wide safety margin for standardized fenugreek extracts (Kandhare et al., 

2019). Nevertheless, gastrointestinal complaints such as diarrhea, bloating, and abdominal pain have been 

reported (Albaker, 2023; Ouzir et al., 2016). 

There are also rare but serious clinical case reports (2022) linking fenugreek supplementation to 

pulmonary embolism. The authors suggest a possible association between supplementation and polycythemia 

vera, as well as increased platelet aggregation induced by elevated testosterone levels (Alakhras et al., 2022). 

Animal studies have raised concerns about reproductive toxicity, teratogenicity, and possible effects on 

nervous system development (Gupta et al., 2021; Ouzir et al., 2016). In addition, fenugreek may trigger allergic 

reactions—including asthmatic symptoms—in individuals allergic to peanuts (Albaker, 2023; Gupta et al., 

2021; Ouzir et al., 2016). 

The lack of proper regulation in the herbal supplement market remains a significant issue, leading to 

potential contamination and ingredient variability, which may pose health risks and result in positive doping 

test outcomes (Albaker, 2023; Kioukia-Fougia et al., 2017). 

In conclusion, fenugreek has demonstrated both established and promising effects in supporting 

endocrine function, sexual health, and muscular performance. Despite its generally favorable safety profile, 

further rigorous, long-term clinical trials involving large cohorts and using well-characterized, standardized 

formulations are needed. Such studies will help to better elucidate its mechanisms of action, optimize dosing 

strategies, and accurately assess long-term safety. Strengthening regulatory oversight of dietary supplements 

remains equally important. 

 

Acknowledgments: The authors declare no competing interests. 

Author's contribution: 

Data collection: Piotr Świerczek, Joanna Kłosowska, Małgorzata Zach, Karolina Błądzińska, Maciej 

Błądzieński, Paula Folta, Kamila Machała, Antoni Kujawski, Anna Opalińska, Cezary Lubas 

Drafting the Manuscript: Piotr Świerczek, Joanna Kłosowska, Małgorzata Zach, Karolina Błądzińska, 

Maciej Błądzieński, Paula Folta, Kamila Machała, Antoni Kujawski, Anna Opalińska, Cezary Lubas 

Critical revision of the manuscript: Piotr Świerczek, Joanna Kłosowska, Małgorzata Zach, Karolina 

Błądzińska, Maciej Błądzieński, Paula Folta, Kamila Machała, Antoni Kujawski, Anna Opalińska, Cezary Lubas 

 

All authors have read and agreed with the published version of the manuscript. 

 

Funding Statement: The study did not receive special funding. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable. 

Conflict of Interest Statement: The authors declare no conflict of interest. 

Decleration of generative AI and AI- assisted technologies in the writing process: 

During preparing this work the authors have used ChatGPT for the purpose of improving language and 

readability. After using this tool, the authors have reviewed and edited the content as needed and accept full 

responsibility for the substantive content of the publication. 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.zotero.org/google-docs/?gKG6lS
https://www.zotero.org/google-docs/?gKG6lS
https://www.zotero.org/google-docs/?Qt5dlT
https://www.zotero.org/google-docs/?YZjYkh
https://www.zotero.org/google-docs/?s3n7Of
https://www.zotero.org/google-docs/?ZbyxB6
https://www.zotero.org/google-docs/?ZbyxB6
https://www.zotero.org/google-docs/?5Vir6k


3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 7 

 

REFERENCES 

 
1. Alakhras, H., Yelton, B. R., & Beano, H. (2022). First-Time Submassive Pulmonary Embolism Likely Caused by 

Testosterone-Enhancing Supplement. Cureus. https://doi.org/10.7759/cureus.25103  

2. Albaker, W. I. (2023). Fenugreek and Its Effects on Muscle Performance: A Systematic Review. Journal of 

Personalized Medicine, 13(3), 427. https://doi.org/10.3390/jpm13030427  

3. Corona, G., Rastrelli, G., Morgentaler, A., Sforza, A., Mannucci, E., & Maggi, M. (2017). Meta-analysis of Results 

of Testosterone Therapy on Sexual Function Based on International Index of Erectile Function Scores. European 

Urology, 72(6), 1000–1011. https://doi.org/10.1016/j.eururo.2017.03.032  

4. Guo, R., Wang, Q., Nair, R. P., Barnes, S. L., Smith, D. T., Dai, B., Robinson, T. J., & Nair, S. (2018). Furosap, a 

novel Fenugreek seed extract improves lean body mass and serum testosterone in a randomized, placebo-controlled, 

double-blind clinical investigation. Functional Foods in Health and Disease, 8(11), 519. 

https://doi.org/10.31989/ffhd.v8i11.565  

5. Gupta, R. C., Doss, R. B., Garg, R. C., Srivastava, A., Lall, R., & Sinha, A. (2021). Fenugreek: Multiple health 

benefits. In Nutraceuticals (pp. 585–602). Elsevier. https://doi.org/10.1016/B978-0-12-821038-3.00037-9  

6. Haghani, K., Bakhtiyari, S., & Doost Mohammadpour, J. (2016). Alterations in Plasma Glucose and Cardiac 

Antioxidant Enzymes Activity in Streptozotocin-Induced Diabetic Rats: Effects of Trigonella foenum-graecum 

Extract and Swimming Training. Canadian Journal of Diabetes, 40(2), 135–142. 

https://doi.org/10.1016/j.jcjd.2015.08.012  

7. Isenmann, E., Alisauskas, P., Flenker, U., Schalla, J., & Diel, P. (2023). The Anabolic Effect of Fenugreek: A 

Systematic Review with Meta-analysis. International Journal of Sports Medicine, 44(10), 692–703. 

https://doi.org/10.1055/a-2048-5925  

8. Jambor, T., Goc, Z., Zuscikova, L., Greifova, H., Kovacik, A., Kovacikova, E., Pec, M., & Lukac, N. (2025). 

Phytochemical Screening and Monitoring of Intercellular Changes in Murine Leydig Cells After the Treatment of 

Trigonella foenum-graecum L. Microgreens In Vitro. Physiological Research, 1/2025, 115–128. 

https://doi.org/10.33549/physiolres.935484  

9. Kandhare, A. D., Thakurdesai, P. A., Wangikar, P., & Bodhankar, S. L. (2019). A systematic literature review of 

fenugreek seed toxicity by using ToxRTool: Evidence from preclinical and clinical studies. Heliyon, 5(4), e01536. 

https://doi.org/10.1016/j.heliyon.2019.e01536  

10. Khanna, A., John, F., Das, S., Thomas, J., Rao, J., Maliakel, B., & Im, K. (2020). Efficacy of a novel extract of 

fenugreek seeds in alleviating vasomotor symptoms and depression in perimenopausal women: A randomized, 

double‐blinded, placebo‐controlled study. Journal of Food Biochemistry, 44(12). https://doi.org/10.1111/jfbc.13507  

11. Khanna, A., Thomas, J., John, F., Maliakel, B., & Krishnakumar, I. M. (2021). Safety and influence of a novel 

extract of fenugreek on healthy young women: A randomized, double-blinded, placebo-controlled study. Clinical 

Phytoscience, 7(1), 63. https://doi.org/10.1186/s40816-021-00296-y  

12. Kioukia-Fougia, N., Georgiadis, N., Tsarouhas, K., Vasilaki, F., Fragiadaki, P., Meimeti, E., & Tsitsimpikou, C. 

(2017). Synthetic and Natural Nutritional Supplements: Health ‘Allies’ or Risks to Public Health? Recent Patents 

on Inflammation & Allergy Drug Discovery, 10(2), 72–85. https://doi.org/10.2174/1872213X10666160923163700  

13. Lee, D.-Y., & Kim, E.-H. (2019). Therapeutic Effects of Amino Acids in Liver Diseases: Current Studies and Future 

Perspectives. Journal of Cancer Prevention, 24(2), 72–78. https://doi.org/10.15430/JCP.2019.24.2.72  

14. Lee-Ødegård, S., Gundersen, T. E., & Drevon, C. A. (2024). Effect of a plant extract of fenugreek (Trigonella 

foenum-graecum) on testosterone in blood plasma and saliva in a double blind randomized controlled intervention 

study. PLOS ONE, 19(9), e0310170. https://doi.org/10.1371/journal.pone.0310170  

15. Maheshwari, A., Verma, N., Swaroop, A., Bagchi, M., Preuss, H. G., Tiwari, K., & Bagchi, D. (2017). Efficacy of 

FurosapTM , a novel Trigonella foenum-graecum seed extract, in Enhancing Testosterone Level and Improving 

Sperm Profile in Male Volunteers. International Journal of Medical Sciences, 14(1), 58–66. 

https://doi.org/10.7150/ijms.17256  

16. Nagulapalli Venkata, K. C., Swaroop, A., Bagchi, D., & Bishayee, A. (2017). A small plant with big benefits: 

Fenugreek ( Trigonella foenum‐graecum Linn.) for disease prevention and health promotion. Molecular Nutrition 

& Food Research, 61(6), 1600950. https://doi.org/10.1002/mnfr.201600950  

17. Nguyen, S. M., Ko Ko, N., Sattar, A. S., Gucuk Ipek, E., & Ali, S. (2017). Pulmonary Embolism Secondary to 

Testosterone-Enhancing Herbal Supplement Use. Cureus. https://doi.org/10.7759/cureus.1545  

18. Ouzir, M., El Bairi, K., & Amzazi, S. (2016). Toxicological properties of fenugreek (Trigonella foenum graecum). 

Food and Chemical Toxicology, 96, 145–154. https://doi.org/10.1016/j.fct.2016.08.003  

19. Rao, A., Clayton, P., & Briskey, D. (2023). Libifem® (Trigonella foenum-graecum) in conjunction with exercise 

on muscle strength, power, endurance, and body composition in females aged between 25 and 45 years. Frontiers 

in Sports and Active Living, 5, 1207013. https://doi.org/10.3389/fspor.2023.1207013  

20. Rao, A., & Grant, R. (2020). The effect of Trigonella foenum‐graecum extract on prostate‐specific antigen, and 

prostate function in otherwise healthy men with benign prostate hyperplasia. Phytotherapy Research, 34(3), 634–

639. https://doi.org/10.1002/ptr.6554  

https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t


3(47) (2025): International Journal of Innovative Technologies in Social Science  

 

e-ISSN: 2544-9435 8 

 

21. Rao, A. J., Mallard, A. R., & Grant, R. (2020). Testofen® (Fenugreek extract) increases strength and muscle mass 

compared to placebo in response to calisthenics. A randomized control trial. Translational Sports Medicine, 3(4), 

374–380. https://doi.org/10.1002/tsm2.153  

22. Rao, A., Steels, E., Beccaria, G., Inder, W. J., & Vitetta, L. (2015). Influence of a Specialized Trigonella foenum‐

graecum Seed Extract (Libifem), on Testosterone, Estradiol and Sexual Function in Healthy Menstruating Women, 

a Randomised Placebo Controlled Study. Phytotherapy Research, 29(8), 1123–1130. 

https://doi.org/10.1002/ptr.5355  

23. Rao, A., Steels, E., Inder, W. J., Abraham, S., & Vitetta, L. (2016). Testofen, a specialised Trigonella foenum-

graecum seed extract reduces age-related symptoms of androgen decrease, increases testosterone levels and 

improves sexual function in healthy aging males in a double-blind randomised clinical study. The Aging Male, 19(2), 

134–142. https://doi.org/10.3109/13685538.2015.1135323  

24. Ray, A., Malik, J. K., Singh, S. P., Singh, G., & Siroliya, V. (n.d.). Aphrodisiac Performance of Bioactive 

Compounds from Trigonella foenum-graecum Seed.: In -Silico Molecular Docking and Dynamics Simulation 

Approach.  

25. Sankhwar, S. N., Kumar, P., Bagchi, M., Rungta, M., & Bagchi, D. (2023). Safety and Efficacy of Furosap®, a 

Patented Trigonella foenum-graecum Seed Extract, in Boosting Testosterone Level, Reproductive Health and Mood 

Alleviation in Male Volunteers. Journal of the American Nutrition Association, 42(1), 27–35. 

https://doi.org/10.1080/07315724.2021.1978348  

26. Skrzypiec-Spring, M., Pokrywka, A., Kuliczkowska-Płaksej, J., Szeląg, A., & Bolanowski, M. (2024). Withania 

somnifera and Trigonella foenum-graecum as ingredients of testosterone-boosting supplements: Possible clinical 

implications. Advances in Clinical and Experimental Medicine, 34(2), 295–303. 

https://doi.org/10.17219/acem/185743  

27. Smith, S. J., Lopresti, A. L., Teo, S. Y. M., & Fairchild, T. J. (2021). Examining the Effects of Herbs on Testosterone 

Concentrations in Men: A Systematic Review. Advances in Nutrition (Bethesda, Md.), 12(3), 744–765. 

https://doi.org/10.1093/advances/nmaa134  

28. Takei, M., Homma, Y., Saito, A., Yanagida, N., Sato, S., & Ebisawa, M. (2024). Fenugreek allergy caused by cross-

reactivity with peanut: An in vitro analysis. Journal of Allergy and Clinical Immunology: Global, 3(3), 100292. 

https://doi.org/10.1016/j.jacig.2024.100292  

29. Thomas, J. V., Rao, J., John, F., Begum, S., Maliakel, B., Im, K., & Khanna, A. (2020). Phytoestrogenic effect of 

fenugreek seed extract helps in ameliorating the leg pain and vasomotor symptoms in postmenopausal women: A 

randomized, double-blinded, placebo-controlled study. PharmaNutrition, 14, 100209. 

https://doi.org/10.1016/j.phanu.2020.100209  

30. Wankhede, S., Mohan, V., & Thakurdesai, P. (2016). Beneficial effects of fenugreek glycoside supplementation in 

male subjects during resistance training: A randomized controlled pilot study. Journal of Sport and Health Science, 

5(2), 176–182. https://doi.org/10.1016/j.jshs.2014.09.005  

31. Zandi, P., Basu, S. K., Khatibani, L. B., Balogun, M. O., Aremu, M. O., Sharma, M., Kumar, A., Sengupta, R., Li, 

X., Li, Y., Tashi, S., Hedi, A., & Cetzal-Ix, W. (2015). Fenugreek (Trigonella foenum-graecum L.) seed: A review 

of physiological and biochemical properties and their genetic improvement. Acta Physiologiae Plantarum, 37(1), 

1714. https://doi.org/10.1007/s11738-014-1714-6  

 

https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t
https://www.zotero.org/google-docs/?a2yT7t

