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Abstract: Chlorophytum borivilianum, commonly known as Safed Musli, is a well-known herb in traditional medicine, particularly 
in Ayurveda, recognized for its adaptogenic and rejuvenating properties. It has gained attention as a natural modulator of testosterone, 
offering potential benefits in managing male sexual health. This review explores the phytochemical profile, mechanisms of action, 
and clinical relevance of Safed Musli in enhancing male sexual function, fertility, and testosterone levels. The major bioactive 
compounds in Safed Musli, including saponins, alkaloids, and polysaccharides, contribute to its effects on the 
hypothalamic-pituitary-gonadal (HPG) axis, Leydig cell stimulation, and steroidogenesis. Animal studies and clinical trials have 
demonstrated its ability to improve sperm quality, increase libido, and elevate serum testosterone levels while offering antioxidant 
and anti-inflammatory benefits. Despite promising results, current clinical studies are limited by small sample sizes, short durations, 
and a lack of standardized formulations. Future research should focus on large-scale, randomized clinical trials, standardized extract 
preparations, and molecular investigations to validate the mechanisms underlying its effects. Moreover, the integration of Safed 
Musli into conventional therapeutic protocols for male sexual dysfunction could provide a sustainable, natural alternative to synthetic 
testosterone boosters. In conclusion, Safed Musli offers significant potential as a Phytotherapeutic agent for male reproductive health, 
warranting further investigation and clinical validation. 
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1. Introduction 

1.1 Overview of Male Sexual Health Issues and 

Testosterone Deficiency 

Male sexual health plays a vital role in the overall 

well-being and quality of life of men. One of the 

primary physiological factors influencing male sexual 

function is testosterone, a steroid hormone that 

regulates libido, spermatogenesis, muscle mass, and 

mood. Testosterone deficiency, also known as 

hypogonadism, is a prevalent condition, particularly 

among aging men. Symptoms may include decreased 

libido, erectile dysfunction, reduced energy levels, 

loss of muscle mass, and infertility [1]. The World 

Health Organization (WHO) has reported a growing 
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incidence of reproductive health issues in men, partly 

due to sedentary lifestyles, environmental toxins, 

stress, and chronic diseases. Traditional pharmacological 

interventions such as testosterone replacement therapy 

(TRT) may offer benefits but are often associated with 

risks like cardiovascular complications, prostate 

abnormalities, and hormonal imbalances, highlighting 

the need for safer, natural alternatives [2]. 

1.2 Importance of Natural and Phytotherapeutic 

Approaches 

Phytotherapy, the use of plant-derived compounds 

for medicinal purposes, has gained considerable att 

ention as a complementary or alternative approach 

to managing sexual and reproductive health disorders. 

Herbal remedies have been historically used in various 

traditional systems of medicine, such as Ayurveda, 

Unani, and Traditional Chinese Medicine, for treating 
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male infertility, sexual dysfunction, and hormonal 

imbalance. Compared to synthetic drugs, 

phytotherapeutics are often considered safer, more 

accessible, and cost-effective, with fewer side effects 

when used appropriately [3]. The therapeutic potential 

of plant bioactives lies in their ability to modulate 

physiological pathways, enhance hormonal synthesis, 

and improve overall reproductive function. Therefore, 

investigating herbal candidates with androgenic 

potential is critical in developing integrative 

approaches for male sexual health. 

1.3 Rationale for Choosing Chlorophytum 

Borivilianum (Safed Musli) 

Chlorophytum borivilianum, commonly known as 

Safed Musli, is an herbaceous plant native to India 

and renowned in Ayurveda as a potent aphrodisiac and 

adaptogenic. The plant’s roots are rich in bioactive 

compounds, including saponins, alkaloids, 

polysaccharides, and flavonoids, which contribute to 

its therapeutic properties [4]. Safed Musli has been 

traditionally used to enhance sexual vigor, stamina, 

and fertility in men. Several preclinical studies have 

demonstrated that Safed Musli can significantly 

increase serum testosterone levels, improve sperm 

count and motility, and exhibit antioxidant and 

anti-stress effects, making it a promising natural agent 

for addressing testosterone deficiency [5]. Its 

adaptogenic properties further help the body to cope 

with physical and psychological stress factors that can 

indirectly impact testosterone production and sexual 

performance. 

1.4 Objectives and Scope of the Review 

This review aims to evaluate the role of 

Chlorophytum borivilianum as a natural modulator of 

testosterone and its implications for improving male 

sexual health. The primary objectives include 

exploring the pharmacological profile of Safed Musli, 

analyzing the mechanisms through which it influences 

androgen levels, and reviewing the scientific evidence 

from in vitro, in vivo, and clinical studies supporting 

its efficacy and safety. The scope also includes 

identifying knowledge gaps and potential areas for 

future research, particularly concerning standardized 

extracts, dosage regimens, and long-term effects. By 

providing a comprehensive overview, this review 

seeks to support the inclusion of Safed Musli in 

phytotherapeutic strategies for managing male sexual 

dysfunction and hormonal disorders. 

2. Botanical Description and 
Ethnopharmacology of Safed Musli 

2.1 Taxonomy and Botanical Characteristics 

Chlorophytum borivilianum, commonly known as 

Safed Musli, belongs to the family Asparagaceae. It is 

a small perennial herb with a tuberous root system, 

native to the Indian subcontinent. The plant typically 

grows up to 30-45 cm in height and features linear, 

lanceolate leaves that are 20-40 cm long. Safed Musli 

flowers are white, star-shaped, and arranged in 

racemose inflorescences, blooming primarily during 

the monsoon season. The roots are cylindrical, fleshy, 

and whitish; these are the primary medicinal parts of 

the plant and are harvested for their phytochemical 

richness. Rich in steroidal saponins, polysaccharides, 

alkaloids, and mucilage, these roots contribute to their 

pharmacological and therapeutic properties [4]. 

2.2 Geographical Distribution and Cultivation 

Practices 

Safed Musli is indigenous to tropical and 

subtropical regions of India and is primarily found in 

the forests of Madhya Pradesh, Maharashtra, Gujarat, 

Rajasthan, and parts of southern India. Due to its high 

demand and overharvesting in the wild, Safed Musli 

has become endangered in several regions, prompting 

efforts to cultivate it commercially. The plant prefers 

sandy loam soil with good drainage and a slightly 

acidic to neutral pH. It thrives under moderate rainfall 

and partial shade, and its cultivation involves organic 

farming methods with minimal use of chemical 

fertilizers. The tubers are typically planted during the 
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onset of monsoon (June-July) and harvested after 

90-120 days. Sustainable cultivation practices have 

been promoted under various agroforestry and 

conservation programs to protect this valuable 

medicinal resource [4]. 

2.3 Traditional Uses in Ayurveda and Other 

Traditional Medicine Systems 

In Ayurveda, Safed Musli is classified as a 

Rasayana herb, indicating its rejuvenative and 

adaptogenic properties. It is used extensively as an 

aphrodisiac (Vrishya), a tonic for strengthening the 

reproductive system, and as a general health 

restorative. It is prescribed for conditions such as 

erectile dysfunction, oligospermia (low sperm count), 

premature ejaculation, and overall sexual debility. In 

Unani medicine, Safed Musli is employed in 

formulations to improve libido, enhance vitality, and 

treat male infertility [5, 6]. Traditional healers across 

tribal regions in India have also used it to manage 

joint pain, diabetes, and immune-related conditions. 

Its immunomodulatory and anti-inflammatory 

properties add to its ethnomedical significance. 

2.4 Common Formulations and Methods of 

Administration 

Safed Musli is available in various formulations, 

including powdered root, capsules, tablets, syrups, and 

herbal pastes. The most common method involves 

drying and pulverizing the roots, which are then 

mixed with milk, honey, or ghee for consumption. 

Classical Ayurvedic formulations like Musli Pak, 

Chyawanprash, and Ashwagandhadi Churna often 

include Safed Musli as a key ingredient. The typical 

dose of Safed Musli powder ranges from 3 to 6 grams 

per day, depending on the therapeutic objective and 

individual constitution [5]. In contemporary herbal 

medicine, standardized extracts are being developed 

for precise dosing and enhanced bioavailability. These 

formulations aim to preserve the herb’s active 

compounds while ensuring ease of administration and 

patient compliance. 

3. Phytochemical Profile of Chlorophytum 
Borivilianum 

3.1 Major Bioactive Compounds (Saponins, Alkaloids, 

Polysaccharides, etc.) 

Chlorophytum borivilianum is pharmacologically 

potent due to its rich array of bioactive constituents. 

Among these, steroidal saponins are the most 

significant, constituting up to 17-20% of the dried 

root weight. These saponins, structurally similar to 

endogenous steroid hormones, are believed to be the 

primary agents responsible for the plant’s 

aphrodisiac and testosterone-enhancing effects [6]. 

The roots also contain alkaloids, which may 

influence neurotransmitter pathways involved in 

sexual behavior and libido. Polysaccharides present 

in the plant contribute to its adaptogenic, 

immunomodulatory, and antioxidant properties. 

Additionally, the presence of flavonoids, phenolic 

compounds, tannins, mucilage, and glycosides 

enhance its therapeutic potential, offering 

anti-inflammatory and anti-stress benefits. This 

complex phytochemical matrix synergistically 

contributes to C. borivilianum’s ability to improve 

male reproductive health and endocrine function [6]. 

3.2 Analytical Techniques for Phytochemical 

Identification 

The identification and quantification of 

phytochemicals in Chlorophytum borivilianum 

involve both classical and modern analytical 

techniques. Thin Layer Chromatography (TLC) and 

High-Performance Thin Layer Chromatography 

(HPTLC) are commonly used for preliminary 

phytochemical screening. High-Performance Liquid 

Chromatography (HPLC) and Ultra-Performance 

Liquid Chromatography (UPLC) are more advanced 

methods employed for the separation and 

quantification of saponins, flavonoids, and alkaloids 

with high sensitivity and accuracy [7]. Gas 

Chromatography–Mass Spectrometry (GC-MS) and  



Safed Musli (Chlorophytum Borivilianum) as a Natural Modulator of Testosterone:  
A Phytotherapeutic Approach to Male Sexual Health 

 

58

 

Table 1  Safed Musli (Chlorophytum borivilianum) as a natural modulator of testosterone for male sexual health. 

Study Focus Key Finding Methodology Testosterone Modulation 
Relevance to 
Male Sexual 
Health 

References 

Phytochemical 
Constituents 

Presence of 
saponins, alkaloids, 
and flavonoids 

Laboratory 
extraction and 
analysis 

Increases testosterone production
Enhances libido 
and sexual 
performance 

[6] 

Clinical Trials 
Improvement in 
testosterone levels 

Randomized 
controlled trials 
(RCT) 

Significant increase observed 
Improves 
erectile function 
and stamina 

[8] 

Mechanism of 
Action 

Adaptogenic 
properties aiding 
hormone balance 

In vivo and in 
vitro studies 

Modulates HPT axis 
(hypothalamus-pituitary-testicular)

Supports overall 
sexual health and 
vitality 

[6, 9] 

Dosage 
Effectiveness 

Optimal dosage for 
testosterone 
enhancement

Animal model 
studies 

200-300 mg daily 
Effective for low 
testosterone 
treatment 

[5] 

Comparison with 
Other Herbs 

Greater efficacy than 
other herbal 
alternatives 

Comparative 
studies 

Higher testosterone output 

More potent than 
Tribulus 
terrestris for 
sexual 
enhancement 

[5, 6] 

Safety Profile 
Generally safe with 
minimal side effects 

Long-term use 
studies 

Non-toxic at therapeutic doses 

Safe for 
long-term use in 
male health 
supplements 

[5] 

Synergistic 
Effects 

Works well with 
other 
testosterone-boosting 
herbs 

Combination 
therapy research 

Enhanced testosterone synthesis 

Potentiates 
effects of other 
herbs in male 
health 

[7] 

Side Effects 
No major adverse 
effects observed 

Clinical 
observations 

Minimal to none 
Safe for use with 
other 
supplements 

[5] 

Impact on Sperm 
Quality 

Improvement in 
sperm count and 
motility 

Clinical studies Increases sperm production 
Beneficial for 
male fertility 
treatments 

[8, 9] 

Herbal 
Adaptogens 

Role as a 
stress-reliever 
enhancing sexual 
health 

Pharmacological 
studies 

Reduces cortisol, enhances 
testosterone 

Supports sexual 
vitality and 
performance 

[6] 

Interaction with 
Pharmaceuticals 

No significant drug 
interactions 

Drug interaction 
studies 

Compatible with most medications

Can be safely 
used alongside 
common 
treatments 

[7] 

Long-Term 
Benefits 

Sustained 
improvements in 
testosterone levels 

Long-term usage 
studies 

Stable testosterone levels 

Promotes 
ongoing sexual 
health 
improvement 

[5] 

Contribution to 
Mental Health 

Decreases anxiety, 
improves mood 

Psychological 
evaluations 

Modulates mood-regulating 
hormones 

Improves sexual 
desire by 
enhancing 
mental health 

[6] 

Cultural Use 
Historical use in 
traditional medicine 

Ethnobotanical 
studies 

Known for boosting male vitality

Integral part of 
male health in 
Ayurvedic 
practices 

[5, 6] 

Future Research 
Directions 

Exploration of new 
delivery systems 

Ongoing research Improve bioavailability 

Potential for new 
therapeutic 
products for 
male health 

[9] 
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Fig. 1  The heat map of the constituents of Safed Musli (Chlorophytum borivilianum). 
 

Liquid Chromatography–Mass Spectrometry (LC-MS) 

allow structural elucidation of volatile and 

semi-volatile components. Nuclear Magnetic 

Resonance (NMR) spectroscopy is essential for the 

detailed structural analysis of isolated bioactive 

molecules. The integration of these techniques ensures 

accurate profiling and standardization of Safed Musli 

extracts for therapeutic use. 

3.3 Structure-Activity Relationships Relevant to 

Testosterone Modulation 

The structure-activity relationship (SAR) studies of 

steroidal saponins derived from Chlorophytum 

borivilianum suggest that their structural similarity to 

endogenous androgens enables them to influence 

hormonal signaling pathways. These saponins can 

potentially stimulate the 

hypothalamic-pituitary-gonadal (HPG) axis, enhancing 

luteinizing hormone (LH) release, which in turn 

stimulates testosterone production in Leydig cells [7]. 

The glycosidic moieties attached to the steroidal core 

are critical for biological activity, affecting their 

solubility, bioavailability, and interaction with 

membrane receptors. Furthermore, flavonoids and 

polysaccharides present in the root may exhibit 

antioxidant and anti-inflammatory effects, reducing 

oxidative stress in the testes—an important factor in 

preserving testosterone biosynthesis. While detailed 

SAR data for all individual compounds are still under 

investigation, existing evidence supports the 

hypothesis that a multifactorial interaction of 

phytochemicals in Safed Musli underlies its 

androgenic and reproductive benefits [5]. 

3.4 Vitamins and Minerals Found in Safed Musli 

Safed Musli (Chlorophytum borivilianum) is a 

revered medicinal plant widely used in Ayurvedic 

medicine for its adaptogenic, aphrodisiac, and 

revitalizing properties. It is best known for enhancing 

male sexual health, particularly by supporting 

testosterone levels, improving sperm quality, and 

boosting libido and stamina. The herb’s 

pharmacological effects stem from its rich 

composition of bioactive compounds such as saponins, 

alkaloids, and glycosides, as well as essential vitamins 

and minerals. Among its vitamins, Safed Musli offers 

Vitamin C for immune support, Vitamin A for vision 

and skin health, and a complete range of B vitamins 

critical for metabolic and neurological functions. Its 

mineral content includes calcium and phosphorus for 

bone strength, iron for oxygen transport, magnesium 

and potassium for muscle and nerve functions, zinc 

and copper for reproductive health and immune 

function, and manganese for reducing inflammation. 

These components work synergistically to modulate 

hormonal balance and improve male reproductive 

performance. The plant’s ability to influence testosterone 

production naturally positions it as a promising Phyto- 
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Table 2  The vitamins, minerals, and bioactive compounds found in Safed Musli, their role in the herb, their impact on 
testosterone. 

Vitamins/Minerals 
Bioactive 
Compound 

Role in Safed Musli 
Impact on 
Testosterone 

Relevance to Male 
Sexual Health 

References 

Vitamin C Antioxidant 
Supports immune 
function, skin health, 
and wound healing

Helps reduce oxidative 
stress, improving 
testosterone levels

Boosts immune health, 
supporting overall 
vitality

[11] 

Vitamin A Retinoid 
Maintains healthy 
vision, skin, and 
immune function 

Enhances testosterone 
synthesis by 
maintaining healthy 
cells

Supports reproductive 
health, skin, and 
hormonal function 

[12] 

Vitamin B1 
(Thiamine) 

Water-soluble 
B vitamin 

Supports metabolism 
and nervous system 
function 

Aids in the conversion 
of carbohydrates to 
energy, impacting 
testosterone production

Improves energy 
levels, supporting male 
vitality 

[13] 

Vitamin B2 
(Riboflavin) 

Water-soluble 
B vitamin 

Involved in energy 
production and 
metabolism of fats, 
drugs, and steroids

Enhances energy 
production, indirectly 
supporting testosterone

Promotes stamina and 
overall male sexual 
health 

[14] 

Vitamin B3 
(Niacin) 

Water-soluble 
B vitamin 

Essential for skin, 
digestive system, and 
nervous system health

Promotes circulation 
and metabolism, 
potentially boosting 
testosterone

Supports circulatory 
health, which enhances 
erectile function 

[15] 

Vitamin B5 
(Pantothenic 
Acid) 

Water-soluble 
B vitamin 

Important for the 
synthesis of coenzyme 
A, necessary for energy 
metabolism 

Helps manage stress by 
balancing cortisol 
levels, which may 
increase testosterone

Reduces stress, 
enhancing sexual 
function and libido 

[16] 

Vitamin B6 
(Pyridoxine) 

Water-soluble 
B vitamin 

Involved in amino acid 
metabolism and 
neurotransmitter 
production 

Regulates hormone 
balance, supporting 
testosterone production

Improves mood and 
sexual desire 

[14] 

Vitamin B7 
(Biotin) 

Water-soluble 
B vitamin 

Supports the health of 
the skin, hair, and 
nervous system 

Helps improve 
testosterone-related 
processes in the body

Enhances overall 
health and appearance, 
boosting self-esteem 

[16] 

Vitamin B9 
(Folate) 

Water-soluble 
B vitamin 

Essential for DNA 
synthesis and cell 
division 

Supports healthy sperm 
production, enhancing 
male fertility

Important for sperm 
health and overall 
reproductive health 

[17] 

Vitamin B12 
(Cobalamin) 

Water-soluble 
B vitamin 

Vital for red blood cell 
production and 
neurological function

Promotes blood 
circulation, aiding 
testosterone flow

Improves energy and 
stamina, supporting 
sexual performance 

[18] 

Calcium Mineral 
Vital for bone health, 
muscle function, and 
nerve signaling 

Supports physical 
health, which is 
essential for 
testosterone production

Essential for overall 
physical function and 
vitality 

[19] 

Iron Mineral 
Essential for oxygen 
transport and energy 
production 

Improves overall 
energy, indirectly 
supporting testosterone

Enhances stamina and 
physical endurance 

[19] 

Magnesium Mineral 
Supports muscle and 
nerve function, energy 
production 

Regulates enzymes 
involved in 
testosterone production

Improves muscle 
function and supports 
sexual vitality

[20] 

Zinc Mineral 

Plays a role in immune 
function, protein 
synthesis, and wound 
healing 

Critical for testosterone 
production and 
hormone regulation 

Supports sexual health, 
enhancing fertility and 
libido 

[19] 

Potassium Mineral 
Maintains heart and 
muscle function 

Promotes overall 
physical well-being, 
supporting testosterone

Helps improve 
cardiovascular and 
muscle function, aiding 
sexual performance 

[20] 
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therapeutic agent. Its nutritional and medicinal profile 

supports not only reproductive health but also general 

wellness, making it a potent natural remedy in 

integrative and traditional healthcare systems [10]. 

Scientific interest continues to grow in exploring its 

mechanisms and potential applications. 

4. Mechanisms of Action in Testosterone 
Modulation 

4.1 Hypothalamic-Pituitary-Gonadal (HPG) Axis 

Regulation 

One of the central mechanisms by which 

Chlorophytum borivilianum (Safed Musli) modulates 

testosterone levels is through its regulatory effect on 

the hypothalamic-pituitary-gonadal (HPG) axis. This 

axis is responsible for the synthesis and regulation of 

reproductive hormones. Bioactive compounds, 

particularly steroidal saponins, are believed to 

stimulate the hypothalamus to release 

gonadotropin-releasing hormone (GnRH), which then 

signals the anterior pituitary gland to secrete 

luteinizing hormone (LH). LH acts on Leydig cells in 

the testes to promote testosterone production. By 

positively influencing this feedback loop, Safed Musli 

helps restore hormonal balance and enhance 

endogenous testosterone levels, making it a natural 

alternative for managing hypogonadism and sexual 

dysfunction [7]. 

4.2 Stimulation of Leydig Cells and Steroidogenesis 

Steroidogenesis, the biosynthesis of steroid 

hormones such as testosterone, primarily occurs in the 

Leydig cells of the testes. Phytochemicals in C. 

borivilianum, especially saponins, may mimic or 

modulate androgenic precursors and enzymes 

involved in this pathway. They can enhance the 

expression or activity of steroidogenic acute 

regulatory protein (StAR), 3β-hydroxysteroid 

dehydrogenase (3β-HSD), and 17β-HSD 

enzymes—key regulators of testosterone synthesis. By 

stimulating Leydig cell function, Safed Musli directly 

increases serum testosterone levels, which translates 

into improved libido, spermatogenesis, and overall 

male reproductive performance [21]. 

4.3 Inhibition of Oxidative Stress in Testes 

Oxidative stress in the testes is a significant 

contributor to impaired steroidogenesis and decreased 

testosterone production. Reactive oxygen species 

(ROS) can damage testicular tissue, lipid membranes, 

and enzymes essential for hormone biosynthesis. 

Safed Musli exhibits potent antioxidant activity, 

attributed to its flavonoids, saponins, and 

polysaccharides, which scavenge free radicals and 

reduce oxidative burden. Studies have shown that 

supplementation with Safed Musli can elevate the 

levels of endogenous antioxidants such as superoxide 

dismutase (SOD), catalase, and glutathione peroxidase 

in testicular tissue, thus preserving testicular integrity 

and promoting optimal hormonal function [6]. 

4.4 Anti-Inflammatory and Adaptogenic Roles 

Chronic inflammation negatively impacts 

reproductive hormone production by interfering with 

the HPG axis and damaging Leydig cells. Safed Musli 

has demonstrated anti-inflammatory properties 

through the downregulation of pro-inflammatory 

cytokines like TNF-α, IL-6, and IL-1β, which are 

often elevated in testicular inflammation. Additionally, 

the herb's adaptogenic properties help the body resist 

physical and psychological stress factors known to 

suppress testosterone levels [22]. By enhancing 

resilience to stress and reducing systemic 

inflammation, C. borivilianum supports an internal 

environment conducive to healthy testosterone 

biosynthesis and male fertility. 

5. Preclinical Evidence: In Vitro and in Vivo 
Studies 

5.1 Animal Model Studies on Testosterone Levels and 

Sperm Quality 

Numerous in vivo studies using animal models have 

demonstrated the androgenic potential of 
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Chlorophytum borivilianum. In male Wistar rats, oral 

administration of Safed Musli root extract 

significantly increased serum testosterone levels, 

sperm count, and sperm motility. For example, a study 

reported that rats treated with aqueous extracts of 

Safed Musli exhibited a dose-dependent rise in 

testosterone and improved testicular weight, 

suggesting enhanced spermatogenesis and endocrine 

function [23]. These outcomes are often linked to the 

plant’s rich steroidal saponin content, which 

stimulates the hypothalamic-pituitary-gonadal axis 

and enhances Leydig cell a ctivity. 

5.2 Effects on Libido, Erectile Function, and Sexual 

Behavior 

Preclinical evaluations have also focused on the 

aphrodisiac properties of Safed Musli. In controlled 

experimental settings, male rats treated with ethanolic 

extracts of C. borivilianum showed a marked 

improvement in mounting frequency, intromission 

frequency, and ejaculatory latency, all indicators of 

increased libido and sexual performance [24]. These 

effects are believed to be mediated by central nervous 

system stimulation, enhanced nitric oxide (NO) 

production for penile vasodilation, and increased 

testosterone bioavailability. The adaptogenic and 

anxiolytic properties of the plant may also contribute 

to its ability to reduce stress-induced sexual dysfunction, 

making it a holistic agent for sexual health restoration. 

 

Table 3  The constituents and mechanism of action of Safed Musli (Chlorophytum borivilianum). 

Constituent 
Class of 
Compound 

Mechanism of Action 
Effect on 
Testosterone

Relevance to Male 
Sexual Health 

References

Saponins Glycosides 

Stimulate the secretion of testosterone by 
increasing the activity of steroidogenic 
enzymes and the HPT axis 
(hypothalamus-pituitary-testicular) 
regulation. 

Increases 
testosterone 
synthesis 

Enhances libido, 
sexual performance, 
and vitality 

[5, 10] 

Alkaloids 
Nitrogenous 
compounds 

Act on the central nervous system (CNS) 
and modulate the release of 
neurotransmitters like dopamine and 
serotonin, which can influence 
testosterone production.

Helps balance 
testosterone and 
other male 
hormones 

Improves mood and 
sexual drive 

[5, 10] 

Flavonoids 
Polyphenolic 
compounds 

Possess antioxidant properties, reducing 
oxidative stress, and protecting Leydig 
cells from damage, indirectly enhancing 
testosterone production.

Enhances 
testosterone 
production 

Supports erectile 
function and overall 
sexual health 

[5, 10] 

Glycosides 
Sugar-based 
compounds 

Enhance the bioavailability of other 
active compounds and help improve the 
efficacy of testosterone stimulation in the 
body by promoting its absorption and 
metabolism. 

Improves 
absorption and 
effectiveness of 
testosterone 

Maximizes the 
beneficial effects of 
Safed Musli on male 
health 

[10] 

Steroidal 
Saponins 

Steroidal 
compounds 

Mimic the effects of testosterone by 
binding to androgen receptors, thereby 
potentially enhancing testosterone levels 
and sexual performance.

Directly boosts 
testosterone-like 
activity 

Supports male 
fertility, libido, and 
erectile function 

[10] 

Triterpenoid 
Saponins 

Triterpenoid 
compounds 

Improve the function of the hypothalamus 
and pituitary glands, boosting the 
production and regulation of testosterone.

Stimulates 
increased 
testosterone output

Supports long-term 
sexual vitality and 
reproductive health 

[25] 

Polysaccharides 
Complex 
carbohydrates

Enhance immune function and have 
adaptogenic effects, helping the body to 
cope with stress, which can lead to 
improved sexual health due to balanced 
cortisol levels. 

Indirectly promotes 
healthier 
testosterone levels

Reduces 
stress-related sexual 
dysfunction 

[9] 

Proteins and 
Amino Acids 

Building 
blocks of 
proteins 

Provide the necessary substrates for 
hormone synthesis, including 
testosterone. 

Aids in the 
production of 
testosterone

Promotes overall 
male health and 
muscle function 

[19] 
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Fig. 2  An informative infographic detailing the phytotherapeutic role of Safed Musli (Chlorophytum borivilianum) in 
supporting male sexual health and natural testosterone modulation. 
 

5.3 Toxicological Assessments and Safety Profiles 

Toxicological studies on C. borivilianum have 

established a relatively high safety margin for 

therapeutic use. Acute and sub-chronic toxicity 

assessments in animal models have shown no 

significant alterations in hematological, hepatic, or 

renal markers at doses up to 800 mg/kg body weight. 

Histopathological analysis of major organs (liver, 

kidney, testes) has revealed no signs of tissue damage 

or cytotoxicity. Moreover, reproductive toxicity 

studies indicate that long-term administration does not 

impair fertility or fetal development. These findings 

support the conclusion that Safed Musli is non-toxic 

and well-tolerated, especially when administered in 

standardized dosages. In extensive preclinical research 

validates the use of Chlorophytum borivilianum as a 

natural enhancer of testosterone and male reproductive 

parameters, laying the groundwork for its integration 

into phytotherapeutic regimens [5]. 

 

6. Clinical Studies and Human Trials 

6.1 Summary of Clinical Trials Involving Safed Musli 

in Male Fertility 

Clinical investigations into Chlorophytum 

borivilianum (Safed Musli) have increasingly focused 

on its role in male fertility and sexual dysfunction. 

Several small-scale, open-label trials and 

observational studies have examined its impact on 

sperm health, libido, and hormonal balance. For 

instance, a study involving 50 oligospermic males 

showed that daily supplementation with Safed Musli 

extract (500 mg twice daily for 12 weeks) 

significantly improved sperm count, motility, and 

ejaculatory volume. Other trials have evaluated Safed 

Musli in combination with other herbal aphrodisiacs 

in polyherbal formulations, demonstrating synergistic 

effects in enhancing erectile function and sexual 

satisfaction [26]. 
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6.2 Evidence of Improvements in Serum Testosterone 

and Semen Parameters 

Clinical data support the claim that Safed Musli can 

elevate serum testosterone levels, albeit modestly. In a 

placebo-controlled pilot study, participants receiving 

Safed Musli supplementation exhibited increased total 

and free testosterone levels, alongside improvements 

in sperm concentration and viability. Additionally, 

patients reported enhanced sexual desire, improved 

erection quality, and better performance. These 

benefits are largely attributed to the plant’s bioactive 

constituents, particularly saponins and flavonoids, 

which are known to influence hormonal regulation, 

antioxidant status, and nitric oxide-mediated 

vasodilation in penile tissues [8, 9]. 

6.3 Limitations of Current Human Studies and Need 

for Standardization 

Despite promising outcomes, existing human 

studies on Safed Musli present several limitations. 

Most clinical trials are small-scale, non-randomized, 

and lack placebo controls, which restricts the 

generalizability of findings. Furthermore, there is a 

lack of standardization in extract composition, 

dosage, and treatment duration across studies, 

making it difficult to compare results or establish 

evidence-based guidelines. The variability in 

formulation (root powder vs. standardized extract) 

and concurrent use of other herbs in polyhedral 

preparations also introduces confounding factors. 

Moreover, long-term safety data in diverse 

populations remain scarce. Hence, there is a pressing 

need for large-scale, randomized, double-blind, 

placebo-controlled trials using standardized extracts 

of Safed Musli. Such studies should include 

comprehensive endpoints such as hormonal profiling, 

semen analysis, psychosexual health metrics, and 

adverse event monitoring to validate the therapeutic 

efficacy and safety of Safed Musli in male sexual and 

reproductive health [9]. 

7. Comparative Efficacy with Other Herbal 
Testosterone Boosters 

7.1 Comparison with Tribulus Terrestris, Withania 

Somnifera, etc. 

Chlorophytum borivilianum (Safed Musli) is 

frequently compared with other popular herbal 

testosterone boosters such as Tribulus terrestris and 

Withania somnifera (Ashwagandha), each known for 

their roles in male reproductive health. While Tribulus 

terrestris is widely used to enhance libido and 

stimulate luteinizing hormone (LH), studies have 

shown mixed results in terms of direct testosterone 

elevation. In contrast, Withania somnifera exhibits a 

broader adaptogenic effect, reducing cortisol levels 

and improving testosterone levels through stress 

modulation. Safed Musli distinguishes itself through 

its high saponin content, direct Leydig cell stimulation, 

and potent antioxidant activity, offering a more direct 

and focused mechanism in promoting testosterone 

production and improving semen quality [7, 27]. 

7.2 Synergistic or Antagonistic Interactions in 

Polyherbal Formulations 

In traditional and contemporary phytotherapy, 

Safed Musli is often incorporated into polyherbal 

formulations designed for male enhancement. When 

combined with Tribulus terrestris, Mucuna pruriens, 

or Asparagus racemosus, Safed Musli tends to show 

synergistic effects, especially in improving libido, 

sperm parameters, and erectile function [28]. For 

example, formulations such as “Speman” or “Tentex 

Royal” that include Safed Musli along with other 

herbs have demonstrated enhanced sexual behavior 

and hormone levels in clinical and preclinical settings 

[29]. However, the lack of pharmacodynamic and 

pharmacokinetic interaction studies presents a 

limitation, as potential antagonistic interactions or 

adverse effects from long-term multi-herb use are not 

fully understood. Standardizing these combinations is 

critical to ensure consistent efficacy and safety. 
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7.3 Advantages and Disadvantages of Safed Musli 

Over Synthetic Alternatives 

Safed Musli presents several advantages over 

synthetic testosterone boosters or anabolic steroids. 

Firstly, it offers a natural, holistic approach with fewer 

side effects and is generally well-tolerated even in 

long-term use. It also supports overall reproductive 

health, including libido, semen quality, and hormonal 

balance, without disrupting the endocrine feedback 

loop as seen with exogenous testosterone therapy. 

Furthermore, Safed Musli enhances antioxidant 

defense and stress resilience, addressing psychological 

contributors to sexual dysfunction. However, some 

disadvantages remain. Unlike synthetic testosterone, 

which produces rapid and measurable increases in 

serum testosterone, the effect of Safed Musli is 

gradual and may require weeks to months of 

consistent use. Its efficacy can also vary based on 

extract quality, individual physiology, and lifestyle 

factors. Moreover, the lack of standardized dosing 

protocols and inconsistent clinical trial data make it 

less predictable compared to pharmaceutical 

alternatives. while C. borivilianum offers promising 

benefits as a phytotherapeutic testosterone modulator; 

its optimal use may lie in integrative medicine 

approaches, combining it with evidence-based 

lifestyle interventions and other synergistic botanicals 

[5, 7]. 
 

 
Fig. 3  The flow diagram of the mechanism of Safed Musli. 
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8. Safety, Dosage, and Regulatory 
Considerations 

8.1 Recommended Dosages Based on Traditional and 

Clinical Data 

The recommended dosage of Chlorophytum 

borivilianum (Safed Musli) varies based on the 

preparation type powder, extract, or capsule. In 

Ayurvedic practice, the commonly prescribed dose 

of raw root powder ranges between 3-6 grams per 

day, usually administered with milk or ghee to 

enhance absorption and potency. Clinical studies 

have employed standardized extracts at doses of 

250-500 mg twice daily, demonstrating significant 

benefits in testosterone levels, sperm quality, and 

sexual performance over periods of 8-12 weeks. 

However, due to the lack of harmonized extract 

standardization, exact equivalence to raw material 

dosages may vary, and individualized titration is 

often recommended in traditional settings [5]. 

8.2 Adverse Effects and Contraindications 

Safed Musli is generally regarded as safe and 

well-tolerated, with minimal adverse effects 

reported in both preclinical and clinical contexts. 

Mild side effects such as gastrointestinal discomfort, 

bloating, or loose stools may occur, particularly at 

higher dosages or in sensitive individuals [30]. 

Rarely, individuals may experience allergic 

reactions or herb-drug interactions, especially when 

co-administered with hormonal therapies or 

medications affecting the hypothalamic-pituitary-gonadal 

axis. Contraindications include Pregnancy and 

lactation, due to insufficient safety data [10]. 

Individuals with hormone-sensitive conditions (e.g., 

prostate cancer) should consult healthcare providers 

before use. Caution is advised in patients on 

antihypertensive or hypoglycemic drugs, as Safed 

Musli may potentiate their effects due to its 

adaptogenic and metabolic properties [31]. 

8.3 Regulatory Status in Different Countries (FDA, 

AYUSH, EMA, etc.) 

The regulatory acceptance of Chlorophytum 

borivilianum varies across regions. 

India (AYUSH): Safed Musli is widely recognized 

and approved by the Ministry of AYUSH as a 

legitimate Ayurvedic remedy. It is included in several 

official Ayurvedic formulations and herbal 

pharmacopoeias, with established usage for male 

fertility, vitality, and as a Rasayana (rejuvenator) [9]. 

United States (FDA): In the U.S., Safed Musli is 

marketed as a dietary supplement, and while it is not 

FDA-approved as a drug, it is permitted under the 

Dietary Supplement Health and Education Act 

(DSHEA). Products must comply with labeling and 

good manufacturing practice (GMP) standards, but no 

pre-market efficacy evaluation is mandated [32]. 

Europe (EMA): The European Medicines Agency 

does not officially list Safed Musli as a traditional 

herbal medicinal product. However, it is available in 

the EU as a botanical ingredient in food supplements, 

provided safety and quality are assured. Safed Musli 

holds a favorable safety profile, with growing global 

recognition as a phytotherapeutic agent for male sexual 

health. Nonetheless, the need for standardized extracts, 

validated clinical protocols, and international regulatory 

harmonization remains critical to ensure consistent 

therapeutic outcomes and consumer trust [32]. 

9. Future Directions and Research Gaps 

Safed Musli (Chlorophytum borivilianum) research 

urgently requires standardization and quality control 

of its extracts due to significant variability in potency 

and bioactive content among commercial products. 

Steroidal saponins are considered the primary active 

compounds contributing to its testosterone-boosting 

and sexual health-enhancing properties, yet 

inconsistencies in processing methods and raw 

material sourcing hinder reproducibility in research 

outcomes. Establishing standardized extraction 
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protocols and implementing strict quality control 

measures are essential for ensuring product 

consistency and therapeutic efficacy [9]. Additionally, 

there is a need for molecular-level studies to validate 

the proposed mechanisms of action. Safed Musli is 

believed to act through the hypothalamic-pituitary 

-gonadal (HPG) axis, stimulate Leydig cells, and 

reduce oxidative stress. Advanced techniques such as 

proteomics, genomics, and metabolomics could be 

employed to identify molecular targets and biomarkers, 

while in vitro studies with Leydig cells could help 

confirm its steroidogenic potential [7]. Furthermore, 

larger, long-term, randomized clinical trials are 

necessary to substantiate its efficacy and safety. These 

should assess testosterone levels, sperm quality, 

erectile function, and psychosexual parameters over 

extended periods. Only through rigorous evidence can 

Safed Musli’s full therapeutic profile be validated. 

Integrating Safed Musli into conventional medicine 

will also require collaboration between modern and 

traditional practitioners, standardized product 

availability, and clinical guidelines. It has the potential 

to complement therapies like PDE5 inhibitors and 

hormone replacement due to its adaptogenic and 

libido-enhancing properties. With further research and 

development, Safed Musli may become a reliable, 

evidence-based phytotherapeutic option for improving 

male reproductive health and overall vitality [5]. 

10. Conclusion 

Chlorophytum borivilianum (Safed Musli) has 

shown promising potential as a natural modulator of 

testosterone, with various preclinical and clinical 

studies supporting its role in enhancing male sexual 

health. The plant’s bioactive compounds, particularly 

saponins and alkaloids, contribute to its 

testosterone-boosting, antioxidant, and 

anti-inflammatory properties. Research highlights its 

positive effects on sperm quality, libido, and overall 

reproductive function. Clinically, Safed Musli 

presents a viable alternative to synthetic testosterone 

boosters, offering fewer side effects and a more 

holistic approach to male sexual health. Its 

adaptogenic and rejuvenative properties make it 

valuable not only for testosterone modulation but also 

for improving general vitality and well-being. 

However, further large-scale, long-term studies with 

standardized formulations are essential to fully 

validate its efficacy and safety. Safed Musli holds 

considerable promise as a natural, sustainable option 

in the management of male sexual dysfunction and 

testosterone deficiency. 
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