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Abbreviations

5-HTP: 5-hydroxytryptophan; DASS-21: Depression 
Anxiety Stress Scales-21; PSQI: Pittsburgh Sleep Quality 
Index; ITT: Intention-to-Treat or Intent-to-Treat; LOCF: Last 

Observation Carried Forward; ANCOVA: Analysis of Covariance; 
EMMs: Estimated Marginal Means; HSD: Honest Signifi cant 
Difference; CRO: Contract Research Organization; HPA-axis: 
Hypothalamic-Pituitary-Adrenal Axis; APC: Article Processing 
Charge; CTRI: Clinical Trials Registry-India; PLA-CAP: Placebo 

Abstract

Objective: Poor sleep quality and elevated psychological distress are highly prevalent in young adults. This randomised, double-blind, placebo-controlled, four-arm 
parallel group clinical trial evaluated the comparative effi  cacy of 5-hydroxytryptophan (5-HTP) derived from organic Griffonia simplicifolia delivered via a traditional capsule 
versus a functional food snack bar on mood, sleep quality, and physiological stress markers.

Methods: Eighty healthy adults aged 18-40 years with self-reported poor sleep quality and low mood were randomised in a 1:1:1:1 ratio to receive a Placebo Capsule, 
Placebo Bar, 5-HTP Capsule (150 mg/day), or 5-HTP Bar (150 mg/day) for 25 days. Outcomes included the Depression Anxiety Stress Scales-21 (DASS-21), the Pittsburgh 
Sleep Quality Index (PSQI), and salivary cortisol. Participants and all study personnel involved in conducting or evaluating the trial remained unaware of the treatment 
assignments. Effi  cacy was evaluated using an Intention-to-Treat (ITT) framework, with Last Observation Carried Forward (LOCF) used for missing follow-up data and 
ANCOVA models used to adjust for baseline values.

Results: Both active 5-HTP groups demonstrated improvements in DASS-21, PSQI, and salivary cortisol outcomes by Day 25. Placebo groups showed smaller mean 
changes from baseline: DASS-21 decreased by 2.35 points in PLA-CAP and 1.75 points in PLA-BAR, PSQI decreased by 1.60 points in each placebo group, and morning 
and evening cortisol changed by no more than 0.11 and 0.08 μg/dL, respectively. Baseline-adjusted ANCOVA models showed a signifi cant overall treatment group effect. 
Supportive pairwise comparisons of the unadjusted Day 25 scores showed signifi cant differences between each active 5-HTP group and its format-matched placebo 
group (p < 0.001). No statistically signifi cant differences in clinical response were observed between the active capsule and functional food bar delivery formats for DASS-
21 or PSQI outcomes.

Conclusions: Daily supplementation with 150 mg/day of 5-HTP is associated with signifi cant improvement in mood and sleep quality in young adults, with supportive 
reductions in salivary cortisol. Under the conditions of this study, the functional food bar produced an observed clinical response comparable to the traditional capsule 
format. Trial registered with the Clinical Trials Registry-India (CTRI/2024/02/063100).
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Capsule; PLA-BAR: Placebo Bar; GS-CAP: Griffonia simplicifolia 
/ 5-HTP Capsule; GS-BAR: Griffonia simplicifolia / 5-HTP Bar; 
SD: Standard Deviation; F/M: Female/Male.

Introduction

Growing attention is being directed toward how daily stress, 
emotional well-being, and sleep quality interact, particularly 
among young adults. Although depressive and anxiety 
symptoms are often evaluated as distinct outcomes, recent 
evidence among college-aged young adults indicates that these 
symptoms are closely related and commonly occur together [1]. 
Sleep disturbances commonly overlap with anxiety, and recent 
meta-analytic evidence indicates a high prevalence among 
individuals with generalised anxiety disorder. Longitudinal 
fi ndings also suggest that shorter sleep duration may precede 
and contribute to increased perceived stress [2,3].

Recent mental health trends indicate increasing rates 
of anxiety and depressive symptoms among young adults, 
particularly college students [4,5]. These concerns may be 
further compounded by lifestyle and behavioural factors 
common in this age group, including high levels of social 
media use and associated sleep disturbance. Recent systematic 
review and meta-analytic evidence indicates that problematic 
social media use among young people is associated with sleep 
problems, depression, anxiety, and reduced well-being [6]. 
Sleep loss may also adversely affect emotional functioning 
and neuroendocrine stress responses; experimental sleep 
deprivation in healthy young adults has been shown to 
increase negative emotional states and alter morning cortisol 
concentrations [7]. These fi ndings provide additional context 
for evaluating psychological outcomes and salivary cortisol as 
complementary measures in young adult populations.

Cortisol is the principal human glucocorticoid and a widely 
used physiological marker of hypothalamic-pituitary-adrenal 
(HPA) axis activity in response to psychosocial stress [8]. Its 
secretion is regulated through glucocorticoid negative-feedback 
mechanisms and follows a pronounced circadian rhythm, 
with concentrations generally highest around awakening and 
declining across the day. Dysregulation of the HPA axis may 
be refl ected by alterations in cortisol concentration, diurnal 
slope, awakening response, or stress reactivity and has 
been investigated in relation to prolonged stress, depressive 
symptoms, and sleep disruption [9–11]. Because individual 
cortisol measures refl ect different components of HPA-axis 
function, morning and evening salivary cortisol were evaluated 
as supportive physiological indicators rather than as stand-
alone diagnostic markers of stress or mood disturbance.

5-Hydroxytryptophan (5-HTP) has been investigated 
as a nutraceutical approach for supporting mood and sleep. 
Griffonia simplicifolia is a medicinal plant native to West 
and Central Africa whose seeds are a rich natural source of 
5-HTP [12,13]. 5-HTP is an intermediate metabolite in the 
conversion of L-tryptophan to serotonin and is converted to 
serotonin by aromatic L-amino acid decarboxylase. Unlike 
serotonin, which has limited ability to cross the blood-brain 
barrier, serotonin precursors such as 5-HTP can more readily 

access the central nervous system [14]. Serotonergic signalling 
contributes to the regulation of mood, appetite, circadian 
processes, and the sleep-wake cycle [14,15]. Consistent with 
this biological rationale, recent clinical evidence suggests that 
5-HTP supplementation may improve selected sleep-quality 
outcomes, particularly among individuals with poor baseline 
sleep quality [16].

While dietary supplements are commonly administered 
in capsule form, functional foods, including nutrition bars, 
have also been evaluated as alternative delivery formats for 
bioactive ingredients [17,18]. This is particularly relevant for 
ingredients such as 5-HTP. Recent clinical studies have reported 
preliminary and mixed fi ndings: one randomised trial observed 
improvement in depressive symptom scores following 5-HTP 
supplementation, whereas another placebo-controlled trial 
found no signifi cant effects on depression, anxiety, or stress 
outcomes in a different clinical population [19,20]. These 
fi ndings support continued investigation of 5-HTP as a mood-
related bioactive and highlight the need for well-controlled 
studies in defi ned populations. Incorporation of bioactive 
compounds into complex food matrices may infl uence their 
stability, release, and bioavailability through interactions with 
matrix components and processing conditions [21]. 

Therefore, the present randomised, double-blind, placebo-
controlled trial was designed to evaluate the comparative 
effi cacy of 5-HTP derived from an organic Griffonia simplicifolia 
extract administered via a standard capsule versus a functional 
food bar on mood, sleep quality, and salivary cortisol in young 
adults.

Materials and methods 

Study design and ethical approval

This study was a randomised, double-blind, placebo-
controlled, four-arm parallel-group clinical trial conducted by 
BioAgile Therapeutics Pvt. Ltd. at Sri B.M. Patil Medical College 
Hospital, Vijayapura, Karnataka, India. A four-arm design was 
selected to allow each active delivery format to be compared 
with a format-matched placebo and to permit an exploratory 
comparison between the active capsule and functional food bar 
formats. A related analysis from the same clinical trial used 
matched capsule and snack bar formats, and recent randomised 
controlled studies have evaluated both functional snack bars 
as bioactive delivery systems and oral 5-HTP using placebo or 
control comparators [17,18]. One randomised trial reported a 
within-group reduction in depressive symptom scores at week 
8, although the overall effect across time was not statistically 
signifi cant, while another placebo-controlled trial found 
changes in depression, anxiety, and stress to be comparable 
between 5-HTP and placebo [19,20].

The study protocol was approved by the Institutional 
Ethics Committee on 29 January 2024 and was conducted in 
accordance with the Declaration of Helsinki. The trial was 
prospectively registered with the Clinical Trials Registry-India 
(CTRI/2024/02/063100). The present analysis was conducted 
as part of a broader clinical trial, with fi ndings from the 
mushroom-extract intervention reported separately. This 
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study addresses a distinct research question focused on the 
effects of 5-HTP supplementation and whether the observed 
outcomes differ by delivery format. Written informed consent 
was obtained from all participants before study initiation. 

Participants and recruitment

Eighty healthy adults aged 18-40 years were enrolled and 
randomly assigned in a 1:1:1:1 ratio to one of four intervention 
groups (n = 20 per group): Placebo Capsule (PLA-CAP), Placebo 
Bar (PLA-BAR), 5-HTP Capsule (GS-CAP), or 5-HTP Bar (GS-
BAR). Participants completed study visits at baseline (Day 0), 
mid-intervention (Day 13), and study completion (Day 25). 
Recruitment and enrollment were conducted at the clinical site 
by trained investigators. Final eligibility was confi rmed by the 
Principal Investigator.

Inclusion and exclusion criteria

Inclusion criteria were adults who self-reported persistent 
mood- and sleep-related complaints for at least four weeks 
before screening. Participants were required to have a 
baseline Pittsburgh Sleep Quality Index (PSQI) score >5 and 
a raw baseline DASS-21 total score ≥18. The ≥18 threshold 
was prospectively specifi ed in the study protocol as a study-
specifi c eligibility criterion and was not intended to represent 
a diagnostic threshold or a conventional DASS-21 severity 
classifi cation. Exclusion criteria included the current or recent 
use of antidepressants, anxiolytics, central nervous system 
depressants, or prescribed sleep medications.

Eligible participants were generally healthy adults aged 
18-40 years without diagnosed chronic medical conditions and 
with symptoms such as diffi culty initiating or maintaining 
sleep, non-restorative sleep, fatigue, irritability, nervousness, 
impaired concentration, or reduced motivation. Additional 
exclusion criteria included regular use of cannabis, tobacco, 
or vaping products; known allergy to 5-HTP or Griffonia 
simplicifolia; history of serotonin syndrome; diagnosed 
psychiatric disorders requiring pharmacologic treatment; 
diabetes or prediabetes; pregnancy or lactation; and any medical 
condition deemed by the Principal Investigator to interfere 
with study participation or interpretation of outcomes.

Intervention and study products

Participants consumed one assigned capsule or one 25 
gram assigned bar portion twice daily (morning and evening) 
for 25 consecutive days, providing 150 mg/day of 5-HTP in 
each active group (Table 1).

Participants were instructed to avoid initiating new 
medications, supplements, or treatments during the study 
period. Compliance was monitored through returned product 
counts and fi eld worker logs.

Randomisation, allocation concealment, and blinding

Participants were randomised using a block randomisation 
method with concealed block sizes to ensure allocation 
unpredictability. The randomisation sequence was computer-
generated by an independent statistician affi liated with 
the contract research organisation (CRO). Allocation was 
implemented using sequentially numbered, sealed, opaque, 
tamper-proof envelopes, which were opened only after 
confi rmation of eligibility.

The study followed a double-blind design. Participants, 
investigators, clinical staff, outcome assessors, and data 
analysts were blinded to treatment assignment throughout the 
study. Active and placebo capsules and snack bars were identical 
in appearance and packaging. Blinding was maintained 
until completion of data analysis and database lock, unless 
unblinding was required for safety reasons.

Outcome measures

Mood was assessed using the raw total score of the DASS-
21 at baseline, Day 13, and Day 25 [22,23]. Sleep quality was 
assessed using the PSQI global score at baseline, Day 13, and 
Day 25 [24-26].

The DASS-21 comprises 21 items rated from 0 to 3 and 
includes three seven-item domains assessing depression, 
anxiety, and stress. In accordance with the prespecifi ed 
analysis, responses across all 21 items were summed without 
multiplication to generate a continuous raw total score ranging 

Table 1: Composition and dosing of placebo and active study products. Participants consumed one capsule or one 25-g bar portion twice daily.

Parameter PLA-CAP GS-CAP PLA-BAR GS-BAR

Unit serving or weight
1 capsule (300 mg 
fi nished weight)

1 capsule (300 mg 
fi nished weight)

1 bar portion (25 g) 1 bar portion (25 g)

Energy (calories) 0 0 85 85

Protein (g) 0 0 2 2

Fat (g) 0 0 1.5 1.5

Carbohydrates (g) 0 0 17 17

Total Sugar (g) 0 0 7.5 7.5

Flavor unfl avored unfl avored vanilla vanilla

Organic 5-HTP (from G. 
simplicifolia)

0 mg/capsule; 0 mg/day
75 mg/capsule; 150 mg/

day
0 mg/25-g portion; 0 mg/day 75 mg/25-g portion; 150 mg/day

Other Ingredient(s)
Tapioca maltodextrin, 
HPMC capsule shell

Tapioca maltodextrin, 
HPMC capsule shell

date paste, rolled oats (gluten free), tapioca 
syrup, rice crisps (rice fl our, sugar, sea salt), 

pea protein, vegetable glycerin, sunfl ower oil, 
natural fl avour, salt, sunfl ower lecithin

date paste, rolled oats (gluten free), tapioca 
syrup, rice crisps (rice fl our, sugar, sea salt), 

pea protein, vegetable glycerin, sunfl ower oil, 
natural fl avour, salt, sunfl ower lecithin
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from 0 to 63, with higher scores indicating greater overall 
psychological distress. The total score was used to evaluate 
changes in the aggregate burden of depression, anxiety, and 
stress-related symptoms over the intervention period and was 
not used to assign diagnostic status or conventional DASS-21 
subscale severity classifi cations. Recent psychometric evidence 
supports a unidimensional general distress interpretation of 
the DASS-21 and reports strong internal consistency for the 
overall score [23].

Although the PSQI is traditionally framed as a one-month 
recall instrument, the 25-day intervention period was selected 
to capture recent habitual sleep patterns while aligning with 
commonly used 3-4 week durations in sleep intervention 
research.

For salivary cortisol collection, samples were obtained in 
the morning shortly after waking and in the evening prior 
to bedtime. Participants were instructed to avoid eating, 
drinking (except water), brushing teeth, or using oral hygiene 
products for at least 30 minutes before collection and to 
refrain from alcohol consumption and vigorous physical 
activity on collection days. Samples were analysed by the 
clinical laboratory associated with the CRO using a validated 
immunoassay method.

Safety assessments

Safety was assessed through monitoring of vital signs (oral 
temperature, heart rate, systolic and diastolic blood pressure), 
haematological parameters, and serum chemistry markers 
(alanine aminotransferase, aspartate aminotransferase, and 
creatinine). Physical and blood assessments were conducted at 
baseline (Day 0) and study completion (Day 25). Adverse events 
were monitored throughout the study using open-ended 
questioning and clinical observation.

Statistical analysis

All statistical analyses were performed using Python 
version 3.10, with Statsmodels version 0.14.0 used for ANCOVA 
and Tukey HSD comparisons and SciPy version 1.12.0 used for 
nonparametric analyses. Effi cacy analyses were conducted 
using an Intention-to-Treat (ITT) framework, which included 
all randomised participants analysed according to their 
originally assigned groups. To account for participant attrition 
and support a complete ITT analysis, missing data at Day 13 
or Day 25 were handled using the Last Observation Carried 
Forward (LOCF) imputation method.

Baseline-adjusted between-group analyses were conducted 
using Analysis of Covariance (ANCOVA). For each outcome, the 
Day 25 follow-up score was specifi ed as the dependent variable, 
treatment group as the fi xed factor, and the corresponding 
baseline value as the covariate. Estimated marginal means 
(EMMs) were used to summarise baseline-adjusted group 
outcomes. Tukey’s Honest Signifi cant Difference test was 
conducted separately on the unadjusted Day 25 scores as a 
supportive analysis of pairwise group differences. The Tukey 
comparisons were therefore not derived from the ANCOVA-
adjusted estimated marginal means. Statistical signifi cance 
was set a priori at p < 0.05.

Within-group changes from baseline were evaluated as 
supportive analyses. Because several continuous variables did 
not consistently meet normality assumptions, nonparametric 
Wilcoxon signed-rank and Mann-Whitney U tests were 
retained as supportive analyses for within-group and pre-
planned pairwise comparisons, respectively.

Results 

Participant population, baseline characteristics, and co-
variate justifi cation

A total of 80 randomised participants were included in 
the ITT effi cacy analysis, with 20 participants assigned to 
each of the four treatment groups. Baseline demographic and 
anthropometric characteristics were generally comparable 
across groups, including sex distribution, age, height, and 
weight (Table 2).

Baseline clinical outcome values showed variability among 
groups for DASS-21, PSQI, and salivary cortisol measures 
(Table 3). Because baseline differences can infl uence post-
intervention comparisons, between-group effi cacy analyses 
were conducted using ANCOVA models with the corresponding 
baseline value included as a covariate. This approach allowed 
Day 25 outcomes to be compared across treatment groups after 
adjustment for baseline status.

Mood and sleep outcomes

DASS-21 and PSQI scores improved over the intervention 
period in both active 5-HTP groups. Reductions were observed 
by Day 13 and were more pronounced by Day 25, while 
placebo groups showed smaller changes (Table 3 and Figure 
1). Lower DASS-21 and PSQI scores indicate improvement in 
psychological distress and sleep quality, respectively.

Baseline-adjusted ANCOVA demonstrated a signifi cant 
overall treatment-group effect at Day 25 for both DASS-21 
and PSQI. For DASS-21, adjusted estimated marginal means 
were 19.28 for GS-CAP and 19.73 for GS-BAR, compared with 
25.33 for PLA-CAP and 25.31 for PLA-BAR. For PSQI, adjusted 
estimated marginal means were 6.52 for GS-CAP and 6.72 
for GS-BAR. In supportive analyses of the unadjusted Day 25 
scores, Tukey HSD comparisons showed signifi cant differences 
between each active group and its format-matched placebo.

Salivary cortisol outcomes

Morning and evening salivary cortisol levels were evaluated 
at Baseline and Day 25. Both active intervention groups 
demonstrated reductions in salivary cortisol from Baseline to 
Day 25, while placebo groups showed minimal change (Table 
3 and Figure 2). ANCOVA demonstrated a signifi cant overall 
treatment-group effect for morning and evening cortisol 

Table 2: Participant Demographics and Anthropometrics (Mean ± SD).

Parameter PLA-CAP GS-CAP PLA-BAR GS-BAR

Gender (F/M) 11 / 9 12 / 8 9 / 11 12 / 8

Age (years) 28.10 ± 6.67 25.00 ± 5.26 28.25 ± 5.51 28.05 ± 5.37

Height (cm) 159.7 ± 3.85 159.0 ± 3.93 160.8 ± 6.12 160.0 ± 5.75

Weight (kg) 59.55 ± 11.27 58.05 ± 8.65 61.50 ± 8.45 61.25 ± 10.76
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after adjustment for baseline values. In supportive Tukey HSD 
comparisons of the unadjusted Day 25 values, both active 
groups had signifi cantly lower morning and evening cortisol 
levels than their format-matched placebo groups (p < 0.001). 

Matched placebo comparisons and delivery format eva-
luation

Supportive Tukey HSD comparisons of the unadjusted Day 
25 scores showed signifi cant differences between each active 
intervention and its respective placebo control across DASS-21, 
PSQI, morning salivary cortisol, and evening salivary cortisol 
outcomes (p < 0.001). These comparisons were conducted 
separately from the baseline-adjusted ANCOVA models. These 
fi ndings indicate that 5-HTP delivered in either capsule or 

functional food bar format was associated with improved 
psychological distress, sleep quality, and salivary cortisol 
measures relative to matched placebo products.

Direct comparison of the two active delivery formats 
showed no statistically signifi cant difference between GS-
CAP and GS-BAR for reduction in psychological distress (p = 
0.611) or sleep disturbance (p = 0.519). Because the study was 
not designed as a formal equivalence or noninferiority trial, 
these fi ndings should be interpreted as evidence of comparable 
observed clinical responses between the capsule and functional 
food bar formats under the conditions tested, rather than as 
defi nitive proof of equivalence.

Safety and tolerability

The 25-day intervention was well tolerated across all four 
treatment arms. No serious adverse events were reported, and 
no clinically meaningful changes were observed in vital signs, 
haematological parameters, or serum chemistry markers from 
Baseline to Day 25.

Table 3: Clinical Outcomes for Mood, Sleep, and Salivary Cortisol (Mean ± SD, ITT-LOCF). Values are unadjusted mean ± SD. Between-group p-values are from ANCOVA 
models adjusted for the corresponding baseline value.

Outcome / Timepoint PLA-CAP (n = 20) GS-CAP (n = 20) PLA-BAR (n = 20) GS-BAR (n = 20) Between-Group p-value

DASS-21 Total

Baseline (Day 0) 27.80 ± 6.51 28.05 ± 3.72 24.80 ± 4.15 29.95 ± 4.98 -

Day 13 26.80 ± 6.51 23.60 ± 3.30 23.95 ± 4.15 24.55 ± 3.41 -

Day 25 (Final) 25.45 ± 6.57 19.60 ± 3.12 23.05 ± 4.02 21.55 ± 4.70 p < 0.001

PSQI Total

Baseline (Day 0) 9.40 ± 1.82 11.95 ± 2.58 8.85 ± 1.73 12.10 ± 2.55 -

Day 13 8.45 ± 1.76 9.70 ± 2.27 8.00 ± 1.69 9.70 ± 2.32 -

Day 25 (Final) 7.80 ± 1.67 7.45 ± 2.04 7.25 ± 1.55 7.75 ± 1.80 p < 0.001

Cortisol AM (μg/dL)

Baseline (Day 0) 5.98 ± 1.64 5.87 ± 1.13 5.15 ± 1.01 6.05 ± 1.18 -

Day 25 (Final) 5.91 ± 1.70 4.79 ± 1.02 5.04 ± 1.03 4.83 ± 1.04 p < 0.001

Cortisol PM (μg/dL)

Baseline (Day 0) 5.56 ± 1.66 5.50 ± 1.17 4.76 ± 1.03 5.58 ± 1.12 -

Day 25 (Final) 5.50 ± 1.72 4.30 ± 0.93 4.68 ± 1.05 4.44 ± 0.98 p < 0.001

Figure 2: Absolute morning and evening salivary cortisol levels at Baseline and Day 
25 across capsule and functional food bar formats. Values are presented as mean 
± SD for placebo capsule (PLA-CAP), placebo bar (PLA-BAR), 5-HTP capsule (GS-
CAP), and 5-HTP bar (GS-BAR). Asterisks indicate signifi cant differences between 
each active 5-HTP group and its matched placebo group at Day 25, p < 0.001.

Figure 1: Mean changes from baseline in DASS-21 and PSQI scores at Day 13 and 
Day 25 across capsule and functional food bar formats. Values are presented as 
mean change from baseline ± SD for placebo capsule (PLA-CAP), 5-HTP capsule 
(GS-CAP), placebo bar (PLA-BAR), and 5-HTP bar (GS-BAR). Lower scores indicate 
improvement in psychological distress or sleep quality.
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Discussion

The present randomised, double-blind, placebo-controlled 
trial demonstrated signifi cant improvements in mood and 
sleep quality following 25 days of supplementation with 150 
mg/day of 5-HTP derived from organic Griffonia simplicifolia. 
In both active treatment arms, improvements in psychological 
distress, measured by DASS-21, were accompanied by 
improvements in sleep quality, measured by PSQI, and 
reductions in morning and evening salivary cortisol. The 
overlapping pattern of improvement across DASS-21, PSQI, 
and salivary cortisol is biologically consistent with the role 
of 5-HTP as an intermediate in serotonin synthesis and with 
serotonergic involvement in mood, circadian, and sleep–wake 
regulation [14,15]. The reductions in morning and evening 
salivary cortisol may refl ect changes in hypothalamic-
pituitary-adrenal axis activity and stress-related physiology 
[8-11]; however, because serotonin, melatonin, and dynamic 
HPA axis responses were not directly measured, these fi ndings 
should be interpreted as supportive and not as confi rmation of 
a specifi c mechanism of action.

A primary objective of this study was to determine whether 
5-HTP retained clinical effectiveness when incorporated into 
a functional food bar compared with a traditional capsule 
format. This comparison is relevant because botanical extracts 
used in food matrices may be exposed to heat, moisture, 
and shear during manufacturing, which could affect active 
compound stability, bioavailability, or clinical performance. 
In the present study, both the GS-CAP and GS-BAR groups 
showed signifi cantly greater improvements than their matched 
placebo groups, and no statistically signifi cant differences were 
observed between the active capsule and active bar formats for 
DASS-21 or PSQI outcomes. Because the trial was not designed 
as a formal equivalence or noninferiority study, these results 
should be interpreted as comparable observed responses under 
the formulation and manufacturing conditions tested.

Griffonia simplicifolia provides a direct source of 5-HTP, 
which bypasses the rate-limiting step of serotonin synthesis. 
Because serotonin is involved in the regulation of mood, 
sleep, and stress-related signalling, exogenous precursor 
supplementation may support neurochemical pathways 
relevant to emotional health. The present fi ndings extend this 
rationale by showing that clinical responses were observed not 
only with a capsule format, but also with a consumer-relevant 
functional food format. For product development, these 
fi ndings suggest that a functional food format may offer a more 
consumer-friendly delivery option for 5-HTP without reducing 
the observed clinical response compared with a capsule under 
the conditions tested.

The fi ndings should also be interpreted within the cultural 
and psychosocial context of mental health assessment. Among 
distressed young adults, stigma and minimisation, diffi culty 
recognising psychological concerns, and negative expectations 
regarding mental health services have been identifi ed as barriers 
to professional help seeking [27]. Cultural beliefs may also 

infl uence how distress is recognised and communicated; recent 
evidence from India indicates that somatic symptoms may be 
attributed to physical illness or stress rather than recognised as 
psychiatric in origin, potentially resulting in indirect pathways 
to mental health care [28]. These considerations are relevant 
when interpreting self-reported outcomes such as the DASS-
21 and PSQI. In the present trial, morning and evening salivary 
cortisol provided a complementary physiological measure 
of HPA axis activity. However, cortisol was not used as an 
objective validation of the self-reported outcomes.

This trial provides preliminary evidence supporting the 
effects of 5-HTP supplementation across different delivery 
formats. The fi ndings should be considered alongside the 
study’s modest group sizes, 25-day duration, differences in 
baseline measures, limited monitoring of diet and lifestyle, 
and absence of pharmacokinetic sampling. ANCOVA was used 
to adjust for baseline differences. Matched placebo formats and 
double blinding were used to reduce placebo and expectancy 
effects, although these infl uences cannot be fully excluded for 
participant-reported outcomes [29,30]. Analytical confi rmation 
of 5-HTP content and stability in the fi nished snack bar was 
not included in this study. Larger, longer studies incorporating 
pharmacokinetic assessments and fi nished product testing are 
warranted to confi rm the fi ndings and further evaluate delivery 
format performance.

Conclusion 

Daily supplementation with 150 mg of 5-HTP (from organic 
Griffonia simplicifolia) yielded signifi cant improvements 
in mood states and sleep quality in healthy young adults. 
Accompanying reductions in salivary cortisol reinforce the 
physiological relevance of the intervention, although cortisol 
fi ndings should be interpreted as supportive rather than 
defi nitive mechanistic evidence. The capsule and functional 
food bar formats produced comparable observed clinical 
responses under the conditions of this study, offering practical 
formulation options for products positioned to support mood, 
stress, and sleep quality.
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