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ABSTRACT 
 
Introduction: Sleep, regarded in Ayurveda as one of the Trayopasthambhas (fundamental pillars of health), is essential for physical, mental, and 
emotional balance. This study scientifically evaluates Deep Sleepzz, an Ayurvedic formulation for insomnia, integrating traditional principles with 
modern analytical methods to confirm its quality. Materials and Methods: The study evaluated Deep Sleepzz, an Ayurvedic formulation for insomnia, 
through comprehensive analyses including organoleptic, physicochemical, and phytochemical, TLC, microbial, and GC-MS assessments to ensure its 
quality. The findings confirmed the presence of key bioactive compounds, the absence of microbial contamination, and consistent formulation 
characteristics, validating Deep Sleepzz as a safe and scientifically standardised Ayurvedic sleep aid. Result: The Deep Sleepzz formulation showed 
consistent organoleptic and physicochemical properties, confirming its quality, stability, and uniform dosage. Phytochemical analysis revealed the 
presence of key bioactive constituents like flavonoids, phenols, glycosides, steroids, and alkaloids responsible for sedative and neuroprotective actions. 
TLC profiling displayed seven distinct Rf values representing the major active ingredients, while microbial testing confirmed the absence of 
contamination, ensuring product safety. GC-MS analysis identified melatonin as the major component (81.9%), along with several neuroactive and 
antioxidant compounds, validating its multifaceted efficacy in improving sleep quality and relaxation. Conclusion: A comprehensive evaluation of Deep 
Sleepzz confirmed it to be a safe, scientifically validated Ayurvedic formulation containing melatonin, 5-HTP, L-theanine, magnesium glycinate, and 
sleep-promoting herbs, effectively supporting relaxation and restorative sleep. 
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INTRODUCTION 
 
Sleep is an essential physiological process required for 
maintaining overall health and well-being. In Ayurveda, sleep 
(Nidra) is described as one of the three fundamental pillars of life 
(Trayopasthambha), along with proper diet (Ahara) and a 
regulated lifestyle (Brahmacharya). Adequate sleep supports 
normal physiological functions, mental clarity, and emotional 
balance. Classical Ayurvedic texts state that disturbances in sleep, 
particularly insomnia (anidra), mainly arise due to the 
aggravation of Vata and Pitta doshas.1 

 

In recent decades, sleep disturbances have become increasingly 
common due to the demands of modern lifestyles. 
Epidemiological studies report that nearly one in three adults 
experiences poor sleep quality and only about 70% of individuals 
achieve the recommended seven or more hours of sleep per 
night.2 Globally, insomnia affects approximately 16% of adults, 
while nearly 8% suffer from severe forms of the disorder.3 
Chronic sleep deprivation has been strongly associated with an 
increased risk of several health conditions, including 
cardiovascular diseases, metabolic disorders, impaired immune 
function, and premature mortality.4 Furthermore, research 
indicates that irregular sleep patterns, in addition to insufficient 
sleep duration, significantly contribute to cardiovascular 
complications.5 Considering the increasing prevalence of sleep 
disorders, the development of safe and effective interventions to 

improve sleep quality has become a significant public health 
priority. Even modest improvements in sleep duration and quality 
can contribute to better physical health, improved cognitive 
performance, and long-term disease prevention. 
 
The Ayurvedic approach to the management of insomnia focuses 
on correcting the underlying imbalance through individualized 
lifestyle and dietary modifications, supported by the use of 
specific herbal formulations known as nidrajanaka dravyas 
(sleep-promoting substances). Unlike many conventional 
sedative medications, Ayurvedic formulations are generally 
considered non-habit forming and aim to restore physiological 
balance rather than merely inducing sleep. This approach makes 
them an attractive option for individuals seeking natural and 
sustainable solutions for sleep disturbances. 
 
In this context, the present study evaluates Deep Sleepzz for the 
management of insomnia and sleep disturbances. The formulation 
is analysed using modern analytical techniques, including 
phytochemical screening, Thin Layer Chromatography (TLC), 
and physicochemical evaluation. These methods help identify 
active Phyotoconstituents, ensure purity, and maintain the quality 
and consistency of the formulation. 
 
With the growing global interest in holistic and preventive 
healthcare, Ayurveda offers valuable therapeutic strategies for 
managing sleep-related disorders. The use of classical sleep-
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promoting herbs, combined with appropriate lifestyle and dietary 
practices, provides a safe and sustainable approach to improving 
sleep health. By integrating traditional Ayurvedic knowledge 
with modern scientific evaluation, the present study highlights the 
continuing relevance and potential of Ayurveda in addressing 
sleep disorders in contemporary society. 
 
MATERIALS AND METHODS 
 

Collection of Raw material  
The ingredients of the Deep Sleepzz capsule were identified and 
authenticated by the Quality Control Division of Sitaram 
Ayurveda P. Ltd. The ingredients and the preparation of the 
capsule are detailed in Table 1. 
 
Preparation of Capsule  
The Deep Sleepzz capsule was formulated according to the 
proportions listed in Table 1 at the manufacturing unit of Sitaram 
Ayurveda P. Ltd. All ingredients were thoroughly combined, and 
the resulting blend was used to prepare capsules. 
 

Table 1: List of raw materials of Deep Sleepzz capsule 
 

RM Quantity 
Melatonin 5 mg 

5HTP 25 mg 
Lavender extract 65 mg 

Chamomile extract 150 mg 
L-Theanine 25 mg 

Magnesium glycinate 130 mg 
Valerian extract 200mg 

 
Organoleptic and Physicochemical Assessment of Deep 
Sleepzz 
The organoleptic characteristics provide an overall assessment of 
the authenticity of Deep Sleepzz. Ayurvedic parameters such as 
colour, odour, and taste were examined, along with key 
physicochemical properties, including average weight, 
disintegration time, and moisture content.6 

 
Preliminary Phytochemical Analysis 
The analysis aimed to identify the presence or absence of various 
preliminary phytochemical constituents in the Deep Sleepzz 
capsule, such as carbohydrates, sugars, reducing sugars, ketones, 
amino acids, proteins, starch, glycosides, flavonoids, phenols, 
etc.6  
 
Thin Layer Chromatography (TLC) Fingerprint Analysis 
Thin-layer chromatography (TLC) fingerprinting was performed 
to isolate and identify the active constituents present in Deep 
Sleepzz. The capsule contents were refluxed with 40 mL of 
ethanol for 1 hour, then filtered. The resulting ethanolic extract 
was applied to silica gel-coated glass plates. The TLC plate was 
developed using a mobile phase consisting of chloroform and 
methanol in a 9:1 ratio and examined under UV light at 366 nm 
to visualise the chemical profiles.6 

 

Microbial Analysis 
Total Bacterial Count (TBC) and Total Fungal Count (TFC) were 
determined using the standard spread-plate technique. Samples 
were collected aseptically in sterile containers. Microbiological 
analysis was carried out within 24 hours of sample collection. For 
both bacterial and fungal counts, a serial dilution series was 
prepared by transferring 1 g of the sample into 9 mL of sterile 
peptone water, followed by serial dilutions up to 10⁻⁶ depending 
on the expected microbial load. 
 

For the TBC, 0.1 mL aliquots from appropriate dilutions were 
aseptically pipette onto the surface of pre-poured and solidified 
sterile Nutrient Agar (NA) plates. The inoculum was spread 
evenly using an L-rod to ensure uniform distribution. Plates were 
allowed to dry for a few minutes, then incubated inverted at 35–
37°C for 24 to 48 hours. After incubation, colonies were counted 
on plates containing 30 to 300 colonies, and results were 
expressed as colony-forming units per gram or millilitre (CFU/g 
or CFU/mL). 
 
For the TFC, the spread plate method was performed using 
Sabouraud Dextrose Agar (SDA). A 0.1 mL volume from the 
appropriate dilution was spread uniformly over the agar surface. 
Plates were incubated at 25–28°C for 3 to 5 days. After 
incubation, distinct colonies of moulds and yeasts were counted 
and recorded as CFU/g or CFU/mL.7 

 

GC-MS Analysis 
 
Preparation of Sample 
The sample was extracted with Methanol, filtered through a 
syringe filter (Nylon 13 mm 0.2um) into a vial, and injected into 
the GC-MS. 
 
Analysis 
Instrument Make – Agilent Technologies 
Instrument Model -7890 A GC with 5975C with triple axis 
detector 
Column - DB 5MS 30 m x 0.250mm Diameter x 0.25 micrometre 
thickness 
 
Analysis was performed by injecting 2 μL of the sample in a split-
less mode. Helium gas (99.9995%) was used as the carrier gas at 
a flow rate of 1 mL/min. The analysis was performed in the EI 
(electron impact) mode with 70 eV of ionisation energy. The 
injector temperature was maintained at 300°C (constant). The 
column oven temperature program is, 
 

Oven Rate  
°C/min 

Value 
°C/min 

Hold 
Time 

Initial  40 5 
Ramp 1 10 150 5 
Ramp 2 10 300 10 

 
The compounds were identified after comparing the spectral 
configurations obtained with those of the available mass spectral 
database (NIST-08 SPECTRAL DATA) 
 
RESULTS AND DISCUSSION 
 
Organoleptic and Physicochemical Analysis of Deep Sleepzz 
Organoleptic and physicochemical parameters of Deep Sleepzz 
capsule in Table 2. 
 
Table 2: Organoleptic and physicochemical results of Deep Sleepzz. 

 
Parameters Results 

Colour Transparent 
Odour Characteristic 
Taste Characteristic 

Average weight 700 mg ± 7.5% 
Disintegration Time NMT 30 min 

Moisture % NMT 7% 
 
Preliminary Phytochemical Analysis 
Developing a standardisation method based on the presence of 
sleep-promoting Phyotoconstituents in Deep Sleepzz is crucial. 
Preliminary phytochemical analysis is essential for evaluating the 
formulation's potential to support and enhance sleep. 
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Table 3: Phytochemical analysis of Deep Sleepzz Capsule 
 

Organic Phytochemical 
constituents 

Name of the test  
conducted 

Present/Absent 
Water extract Alcohol extract 

Carbohydrate Molisch’s test + - 
Sugar Benedict’s test + - 
Ketose Seliwanoff’s test - - 
Protein Biuret test - - 
Starch KI test - - 

Glycoside Keller killiani test - + 
Steroid Salkowski test - + 

Terpenoid Salkowski test - - 
Flavonoid Alkaline reagent + + 

Phenol Phenol reagent test + + 
Saponin Foam test - - 
Alkaloid Wagner reagent + - 
Tannin Ferric chloride test - - 

Coumarin NaOH test - - 
‘+’: Presence, ‘–’: Absence. 

 
Table 4: Rf values of Deep Sleepzz 

 
No Spots Rf Values 
1 A 0.11 
2 B 0.17 
3 C 0.22 
4 D 0.3 
5 E 0.38 
6 F 0.55 
7 G 0.77 

 
 

 
Figure 1: TLC profile: Deep sleepzz capsule 

 
Table 5: Microbial analysis report 

 
Parameters Tested Specification / Range Unit Result Method Used/ Reference 

Total Yeast and Mold Count 103 CFU/ml Absent API, Part - I, Vol.VI 
Total Plate Count for Bacteria 105 CFU/ml Absent API, Part - I, Vol.VI 

Escherichia coli Absent Present or Absent/ml Absent API, Part - I, Vol.VI 
Pseudomonas aeruginosa Absent Present or Absent/ml Absent API, Part - I, Vol.VI 

Salmonella spp. Absent Present or Absent/ml Absent API, Part - I, Vol.VI 
Staphylococcus aureus Absent Present or Absent/ml Absent API, Part - I, Vol.VI 

 
Table 6: GCMS study report 

 
Retention 

Time 
Molecule Area % Pharmacological action 

33.7 Melatonin 81.90% Melatonin acts on G-protein coupled MT1/MT2 receptors in the brain, 
particularly the suprachiasmatic nucleus (SCN), to regulate the sleep-

wake cycle and circadian rhythms.8 
12.81 3,4-Dimethyl-3-pyrrolin-2-one 9.23% Anti-inflammatory, antibacterial, and anticancer potential.9 
11.07 6-Azabicyclo[3.2.1]octane 2.12% Dopamine transporter (DAT) inhibition and analgesic and narcotic 

antagonist activity similar to meperidine and morphine.10 
14.29 2-Hydroxymethyl-2-methyl-

pyrrolidine-1-carboxaldehyde 
1.67% Pyrrolidine ring is a common scaffold in many pharmacologically active 

compounds, such as antihistamines, anticholinergics, and antiepileptic 
drugs.11 

8.81 Pyrazine, 2,5-dimethyl- 1.22% Anticancer, antimicrobial, and hormone-inhibiting pharmacological 
actions.12 

5.76 N,N-Dimethyl-2-aminoethanol 1.03% Central nervous system (CNS) stimulant, Acetylcholine precursor, Anti-
inflammatory and antioxidant properties.13 

10.65 Pyrazine, trimethyl- 0.66% Vasodilatation and improved microcirculation, neuroprotective effects, 
Anti-inflammatory and antioxidant properties, and potential anti-cancer 

and anti-fibrotic activities.14 
16.5 3,4-Dichloroatropine 0.64% Atropine is a muscarinic antagonist.15 
12.5 o-Guaiacol 0.63% Expectorant by thinning mucus, an antiseptic by exhibiting antibacterial 

properties, and a local anaesthetic for pain relief.  It also functions as a 
potent antioxidant and has shown potential in treating neurodegenerative 

diseases.16 
12.18 1,2,5,6-Tetrahydropyridin-2-one, 

5-methyl- 
0.54% Acetylcholinesterase inhibition and potential antidepressant or anxiolytic 

properties, Anti-inflammatory, antimicrobial, and anticancer activities.17 
40.37 γ-Sitosterol 0.28% Antihyperglycemic and antihyperlipidemic effects, anticancer activity, 

and anti-inflammatory and antioxidant properties.18 
37.98 Vitamin E 0.10% Antioxidant effect.19 
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Figure 2: GCMS Analysis – Deep sleepzz 
 
The phytochemical constituents found in Deep Sleepzz are listed 
in Table 3. 
 
Thin Layer Chromatography (TLC) Fingerprint Analysis. 
Rf Values of Deep Sleepzz and its ingredients are tabulated in 
Table 4 and in Figure 1.  
 
Microbiological analysis 
The results of microbial analysis are tabulated in Table 5. 
 
GC-MS Study  
The results of the GC-MS analysis are tabulated in Table 6 and 
shown in Figure 2. 
 
DISCUSSION 
 
The organoleptic and physicochemical evaluation of Deep 
Sleepzz for the management of insomnia helps elucidate its basic 
quality and stability. The formulation appeared transparent in 
colour, with a characteristic odour and taste, indicating the 
presence of natural herbal ingredients in the product. The average 
capsule weight of 700 mg ± 7.5% indicates that the capsules are 
uniformly prepared and maintain a consistent dosage. The 
dissolution time was less than 30 minutes, suggesting that the 
capsule can break down properly after consumption, allowing the 
active components to be released and absorbed in the body. The 
moisture content was below 7%, which is considered acceptable 
for herbal formulations and helps maintain product stability by 
reducing the risk of microbial growth and degradation. Overall, 
these findings indicate that Deep Sleepzz meets the basic quality 
parameters required for herbal formulations and supports its 
suitability for use in managing sleep disorders. 
 
Phytochemical screening of Deep Sleepzz capsules revealed the 
presence of several bioactive compounds that support its use in 
managing insomnia. Flavonoids and phenolic compounds were 
identified in both extracts and are mainly derived from 
chamomile, lavender, and valerian. These compounds are known 
for their antioxidant, anxiolytic, and neuroprotective effects.20, 21 
In particular, apigenin from chamomile and linarin from valerian 
have been reported to interact with GABA-A receptors, which 
may promote relaxation and improve sleep quality.22 Phenolic 
compounds also help reduce oxidative stress, which is often 
associated with sleep disturbances. Glycosides and steroids 
detected in the alcohol extract are likely derived from valerian 
and chamomile. Valerian glycosides, such as valepotriates, are 
known to produce mild central nervous system depressant effects, 
while steroidal compounds may enhance GABAergic activity, 
supporting sedative effects.23 Alkaloids found in the aqueous 
extract, mainly from valerian and lavender, may influence 
serotonin and dopamine pathways that play a role in mood and 
sleep regulation. Carbohydrates and sugars detected in the 
aqueous extract may originate from plant-based excipients and 
help maintain formulation stability.24 The absence of terpenoids, 

saponins, tannins, and coumarins may be due to their low 
concentration or the formulation design aimed at improving 
tolerability. Overall, the phytochemical profile supports Deep 
Sleepzz's potential to promote relaxation and improve sleep 
quality. 
 
The TLC analysis of Deep Sleepzz capsules showed seven 
distinct spots with Rf values ranging from 0.11 to 0.77, indicating 
the presence of several active and herbal components in the 
formulation. Based on common TLC patterns, the spot with an Rf 
value of 0.11 may correspond to melatonin, while the spot with 
an Rf value of 0.17 may correspond to 5-HTP. The spot observed 
at Rf 0.22 is likely attributable to magnesium glycinate, which 
typically remains closer to the origin due to its ionic nature. The 
spots at Rf 0.30 and 0.38 may represent compounds present in 
lavender and chamomile extracts, which contain moderately polar 
flavonoids and essential oil components. The Rf value of 0.55 
may correspond to L-theanine, while the highest spot at Rf 0.77 
may be associated with relatively nonpolar compounds present in 
valerian extract. Overall, the presence of seven well-defined spots 
confirms that the formulation contains multiple constituents and 
that the major ingredients were successfully separated under the 
selected TLC conditions. This finding supports the identity and 
consistency of the Deep Sleepzz formulation. 
 
The microbiological analysis of the sample was carried out to 
check the presence of common microbial contaminants, mainly 
the total yeast and mold count and the total plate count for 
bacteria. The results showed that yeast and mold were not 
detected within the acceptable limit of 10³ CFU/ml, and no 
bacterial colonies were observed within the limit of 10⁵ CFU/ml. 
Moreover, no specific microorganisms were identified during the 
analysis. These findings indicate that the sample is free from 
microbial contamination within the permitted limits. Therefore, 
the sample meets the recommended microbiological quality 
standards and can be considered safe for use from a 
microbiological point of view. 
 
GC-MS analysis of Deep Sleepzz identified melatonin (81.90%) 
as the major component, confirming its central role in regulating 
the sleep–wake cycle through MT1 and MT2 receptor activity. 
Several minor constituents contribute complementary therapeutic 
actions: 3, 4-Dimethyl-3-pyrrolin-2-one (9.23%) provides anti-
inflammatory and antibacterial benefits9; 6-
Azabicyclo[3.2.1]octane (2.12%) offers dopamine-modulating 
and analgesic effects10; and 2-Hydroxymethyl-2-methyl-
pyrrolidine-1-carboxaldehyde (1.67%) shows antihistaminic and 
antiepileptic activity.11 Pyrazine derivatives (1.88%) add 
neuroprotective and vasodilatory effects, while DMAE (1.03%) 
supports neurotransmitter balance and reduces anxiety.12,13,14 
Other minor compounds—including 3,4-Dichloroatropine15, o-
Guaiacol16, and 1,2,5,6-Tetrahydropyridin-2-one—exhibit 
anxiolytic and anti-inflammatory properties.17 γ-Sitosterol18 and 
vitamin E further enhance antioxidant support.19 Overall, the 
combination of melatonin with neuroactive, anti-inflammatory, 
and antioxidant constituents suggests a multifaceted mechanism 
that addresses the neurological and physiological contributors to 
insomnia, supporting Deep Sleepzz as a holistic sleep-modulating 
formulation. 
 
Magnesium glycinate, an important ingredient in Deep Sleepzz, 
helps promote restful sleep through several neurophysiological 
mechanisms. It is a chelated form of magnesium bound with two 
glycine molecules, which allows better absorption and improved 
gastrointestinal tolerance compared to inorganic magnesium 
salts25. Magnesium enhances γ-aminobutyric acid (GABA) 
activity, modulates NMDA receptor activity, and supports 
parasympathetic nervous system function, thereby reducing 
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neuronal excitability and promoting relaxation. It also helps 
synthesise melatonin by stimulating serotonin N-
acetyltransferase, which plays a key role in regulating circadian 
rhythms and improving sleep onset and maintenance. In addition, 
chamomile extract has been shown to improve sleep quality in 
individuals with chronic primary insomnia by increasing sleep 
duration and promoting deeper, more restorative sleep, 
particularly in cases associated with anxiety-related sleep 
disturbances.26 

 
Lavender is well known for its calming properties and its ability 
to improve sleep quality by reducing the time needed to fall asleep 
and promoting deeper sleep stages. Studies show that people with 
mild to moderate insomnia experience better sleep, fewer 
disturbances, and improved overall sleep efficiency when using 
lavender27. Melatonin, a natural hormone that regulates the 
circadian rhythm, is widely used in the management of insomnia. 
Clinical evidence suggests that melatonin can help reduce sleep 
latency, increase total sleep time, and improve overall sleep 
quality with minimal side effects and no risk of dependence28. It 
is particularly helpful in initiating sleep, especially in cases of 
primary insomnia and circadian rhythm disturbances, and is 
usually taken in doses of 3–5 mg. Valerian (Valeriana officinalis 
L.) is another commonly used herbal remedy for insomnia that 
works mainly through GABAergic pathways to promote 
relaxation and mild sedation. Systematic reviews indicate that 
valerian may provide modest improvements in subjective sleep 
quality, although its effects on objective sleep parameters, such 
as sleep latency and sleep architecture, are variable 29. 
 
5-Hydroxytryptophan (5-HTP) is a direct precursor of serotonin 
and melatonin and plays an important role in supporting natural 
sleep initiation and regulating the circadian rhythm. Clinical 
studies suggest that 5-HTP can improve sleep quality, reduce the 
time required to fall asleep, and enhance sleep efficiency in older 
adults, partly through its positive influence on the gut–brain 
axis30. L-theanine also supports better sleep by promoting a state 
of relaxed alertness rather than causing direct sedation. It 
increases cortical alpha-wave activity and enhances GABAergic 
signalling, thereby reducing neuronal hyperexcitability and 
supporting the transition from wakefulness to sleep 31. Through 
this calming effect, L-theanine may help reduce sleep-onset 
difficulty and promote deeper, more restorative non-REM sleep, 
making both ingredients useful components in the Deep Sleepzz 
formulation. 
 
CONCLUSION 
 
The comprehensive evaluation of Deep Sleepzz, highlights its 
strong potential as a safe and effective natural sleep aid. 
Phytochemical analysis confirmed the presence of melatonin, 5-
HTP, L-theanine, and magnesium glycinate—along with plant-
derived compounds from chamomile, lavender, and valerian—all 
known to promote relaxation, improve sleep quality, and reduce 
anxiety through gentle regulation of brain chemistry. TLC 
profiling verified the presence and stability of all key ingredients, 
while microbiological testing confirmed that the product is free 
from harmful contamination. GC-MS results further supported 
melatonin as the major active component, complemented by 
several minor neuroactive and antioxidant compounds that work 
together to support healthy sleep patterns and nervous system 
balance. Taken together, these findings show that Deep Sleepzz 
is a scientifically validated Ayurvedic formulation that blends 
traditional herbal wisdom with modern research, offering a 
holistic and reliable approach to managing insomnia and 
promoting restful, natural sleep. 
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