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Abstract
 Introduction: The recent reported link between the brain, gut and skin axis where the neuro-dermal unit serves as a “neuro-endocrine-
immune” organ demonstrates the complex network involved in human health and disease. Several investigations have examined individual active 
ingredients in nutraceuticals, but little information is available for combination supplementation with multiple active ingredients. Thus, the effects 
of lemon balm extract, magnolia bark extract and L-theanine on stress, sleep quality and skin health were examined in moderately stressed adults 
in this randomized, double-blind, placebo-controlled investigation.

Methods: Sixty moderately stressed adults 25 to 55 years of age were randomized [CS group (n = 30) or placebo group (n = 30)] and consumed 
two capsules daily to deliver 600 mg of lemon balm extract, 40 mg of honokiol (via Magnolia bark extract), and 200 mg of L-theanine for 30 
days. Subjects were assessed using the Hamilton Anxiety Rating Scale (HAM-A), Hamilton Depression Rating Scale (HDRS), a Restorative Sleep 
Questionnaire (RSQ-W), and a self-perception of skin attributes questionnaire.

Results: The CS group displayed significant improvement over the placebo group for anxiety (HAM-A) and depression (HDRS) plus enhanced 
sleep quality and several skin attributes. No adverse events were reported, and the CS was well tolerated. 

Conclusions: This clinical study demonstrates that short-term consumption of a combination supplement composed of lemon balm, magnolia 
bark and L-theanine extracts underscores the therapeutic potential to improve mood/calmness, sleep quality, and skin health. Further research is 
warranted to confirm these findings in longer-term studies.

 Keywords:  Stress, Sleep, Skin, Lemon balm, Honokiol, L-theanine

Received: 27th  May , 2025; Accepted: 9th June , 2025; Published: 12th  June 2025

*Corresponding author: Edwin D Lephart, Department of Cell Biology, Physiology and The Neuroscience Center, 4005 LSB, College of Life Sci-
ences, Brigham Young University, Provo, Utah, 84602, USA, Tel: +801-319-8173; E-mail: Edwin_Lephart@byu.edu

Graphic Abstract



Page 2 of 11Citation: Shelly N Hester, Steven M Wood, Rebecca Major, Tanner Gibb, et al. (2025) Advanced Nutraceutical Approach for Mood/
Calmness, Sleep, and Skin Health in Moderately Stressed Adults: A Randomized, Double-blind, Placebo-controlled Study. J Nutrition 
Health Food Sci 12(1):1-11. DOI: 10.15226/jnhfs.2025.001193

Advanced Nutraceutical Approach for Mood/Calmness, Sleep, and Skin Health in 
Moderately Stressed Adults: A Randomized, Double-blind, Placebo-controlled Study

Copyright: 
©2025 Shelly N Hester, et al.

Introduction
Nutraceuticals are formulated to achieve recommended 

dietary requirements, offer preventive benefits, and/or improve 
overall health. Several investigations have examined individual 
active ingredients in nutraceuticals, but little information is 
available for combination supplementation with multiple active 
ingredients. Some of the most important health parameters 
involve stress, sleep quality, and skin well-being, especially with 
aging [1].

Stress is a biological response to any external or internal 
stimuli which results in alterations in the homeostatic state, 
affecting physical, physiological and cognitive wellbeing [2].
While stressors such as physical exercise or calorie restriction 
help to build adaptation to stress stimulus, chronic or long-term 
stressors can lead to deterioration of physical, physiological and 
cognitive function as well as disturbing the microbiota of the gut-
immune-brain axis [3]. Studies have shown that increased stress, 
reduced sleep, and disturbances in circadian rhythms impact 
not only specific melatonin receptors in the skin but cause the 
acceleration of skin aging [4].

Stress management strategies include getting adequate 
sleep, engaging in regular exercise, cultivating positive social 
relationships, and eating a well-balanced diet [1]. In this regard, 
active ingredients in dietary supplements have been shown to 
produce meaningful and significant modulation of stressors that 
influence multiple health factors such as anxiety, depression, 
sleep quality, and skin health [1].

Lemon Balm Extract (LBE) (Melissa officinalis), a member 
of the mint family, has been used for centuries to reduce stress, 
anxiety, improve sleep, and relieve discomfort from indigestion 
[5]. LBE is composed of flavonoids (quercetin, rhamnocitrin, 
and luteolin), polyphenols (rosmarinic acid, caffeic acid and 
chlorogenic acid), triterpenes (ursolic acid and oleanolic acid) 
and essential oils as active  constituents [6]. A systematic review 
and meta-analysis demonstrated the significant positive effects 
of LBE on depression and anxiety [5]. The mechanism for LBE’s 
reduction of anxiety, depression and increase in sleep quality is 
by enhancing the action of GABA, the brain’s major inhibitory 
neurotransmitter [5]. Thus, LBE generates a calming effect by 
inhibiting the enzymatic activity of GABA transaminase that 
breaks down GABA to increase GABA levels in brain, which can 
relieve anxiety, epilepsy, and related neurological disorders [5].
LBE has also been shown to have positive skin effects upon oral 
intake as it contains phytochemical compounds that protect 
the skin from oxidative stress via solar Ultraviolet Light (UV), 
improve skin elasticity, and prevent glycation (i.e. the non-
enzymatic glycosylation of proteins that cause tissue and collagen 
damage) [6].

Magnolia Bark Extract (MBE) (Magnolia officinalis) is a 
flowering herb that comes from the houpo magnolia tree [7]. 
The main phytochemicals from MBE are the polyphenolic 
neolignans magnolol and honokiol [7]. MBE has been used in 

traditional Chinese medicine to treat anxiety, depression, stress, 
nervousness, sleep related problems, inflammation/oxidative 
stress and dermatological disorders [7]. Mechanistically, these 
benefits are likely due to MBE’s potent antioxidant and anti-
inflammatory activity [7], as well as its effects on enhancing 
GABA neurotransmitter action, blocking NfkB and COX-2 for 
neuroprotection, increasing brain serotonin levels [7], and 
activating Nrf2, which is the master switch to turn on cellular 
defense, antioxidants and detoxifying enzymes [7]. For example, 
Tabbott et al. showed that MBE decreased cortisol and improved 
psychological mood in moderately stressed individuals [8].

L-theanine (L-T) is an amino acid present in black, green and 
white teas (Camellia sinensis) with health benefits through its 
antioxidant activity, anti-inflammatory effects, neuroprotective 
effects and positive effects on dermal wellness, sleep, and mood 
[9]. For the mechanisms of mood and neuroprotection, L-theanine 
acts as an antagonist at the binding sites on the presynaptic 
membrane of neurons, which inhibits glutamine transporters and 
blocks the reuptake of glutamine and glutamate, thereby inhibiting 
the conversion of glutamine to glutamate, which is the primary 
excitatory neurotransmitter in the brain [9]. Chronic stress and 
alternations in mood can affect the glutamatergic system in the 
brain where excess levels of glutamate can cause damage to 
neurons [9]. Topical delivery of L-theanine can ameliorate acute 
skin inflammation, and oral administration of L-theanine (in 
a randomized controlled study) along with ashwagandha and 
saffron showed improvement in fatigue, mood, sleep quality and 
skin health biomarkers after 8 weeks of treatment [10].

Finally, the recent link between the brain, gut and skin axis 
where the skin serves as a “neuro-endocrine-immune” organ 
demonstrates the complex network involved in human health and 
disease [4,11]. Especially since advances in microbial research 
have linked chemical messengers (hormones/neurotransmitters) 
to the brain-gut-skin microbiome to influence brain, gut and 
dermal wellbeing [11,12].

While there are numerous anti-stress extracts available, based 
upon the traditional/extended use, safety and efficacy profiles 
these herbal remedies were selected for this investigation [13-
15] furthermore, to our knowledge, no previous human study has 
quantified the combined effects of LBE, MBE, and L-T on stress, 
sleep quality, and skin health. Therefore, the primary objective of 
this clinical study was to assess the efficacy of a unique dietary 
Combination Supplement (CS), composed of 600 mg of LBE, 40 
mg of honokiol from MBE, and 200 mg of L-T on stress, while 
the secondary objectives included CS’s influence on sleep and 
skin parameters as well as confirming safety/tolerance of oral 
administration in moderately stressed adults.

Materials and Methods
Ingredient Sources and Chemical Analysis

The chemical analysis of the active ingredients in the 
combination supplement have been reported and are covered in 
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Figure 1: Schematic CONSORT flow diagram demonstrating participant enrollment in the study..

brief below.

For example, Lemon Balm (Melissa officinalis L.) from Nexira 
(Rouen, France) was extracted with 450 m/l  of aqueous ethanol 
by medium pressure-liquid-solid extraction and subsequently 
analyzed by HPLC yielding hydroxycinnamic acid derivative, 
flavonoids with caffeic acid, m-coumaric acid, eriodictyol-7-O-
glucoside, naringin, hesperidin, rosmarinic acid, naringenin and 
hesperetin being identified based on their chromatographic 
behavior and spectral analysis [16]. 

The main chemicals from the magnolia bark extract (M. 
officinalis) from Guangxi, China are the neolignans magnolol and 
honokiol that are found in the highest concentrations of the roots 
of the trees by extraction with ethanol and water [17]. Magnolol 
and honokiol have been quantified by HPLC with Ultraviolet 
(UV) detection at 290 nm [17]. In this case, 100 mg of magnolia 
bark extract was standardized to contain 40 mg of honokiol, as 
determined by HPLC using internal controls.

For L-Theanine, this amino acid present in natural plant 
products was isolated by a fermentation process initially with 
corn protein from Ethical Natural (San Anselmo, CA, USA), 
then purified through cellulose and micron filters and the 
extract obtained was analyzed by HPLC on a C-18 column with 
absorbance at 195 nm at 20 minutes [18].

Supplement Composition

Combination supplement (CS): The combination 
supplement delivered 600 mg of Lemon Balm Extract (LBE), 
100 mg of magnolia bark extract (containing 40 mg of honokiol) 
(MBE), and 200 mg L-theanine (L-T) daily in 2 capsules, taken 
with water.

Placebo (PL): The placebo delivered excipients only  
(stearic  acid and natural caramel color to match the appearance 
and weight (mg) of the CS capsule) that were taken as 2 capsules 
daily with water.

Clinical Study Design and Ethical Considerations

A priori power analysis was performed to estimate the 
required sample size. The study was conducted in accordance 
with the ethical principles of the 1975 declaration of helsinki and 
its subsequent amendments. This was a single-center, double-
blind, randomized study conducted at Princeton Consumer 
Research (PCR) Corp. in Essex, United Kingdom between July 
2023 and August 2023. The CONSORT protocol was used for trial 
findings and reporting (Figure 1).

The study was sponsored by Pharmanex Research, NSE 
Products Inc., Provo, Utah, USA and the College of Life Sciences 
at Brigham Young University, Provo, Utah, USA, but the sponsors 
or company representatives had no contact/interactions with 
the study participants. The duration of the study was thirty days, 
with 3 in-clinic visits.

This clinical study with Princeton Consumer Research (Study 
Number No. RIGCL122) was approved by the East Anglia Ethics 
Committee, UK on 19th June 2023. The subjects signed informed 
consent forms, met all the inclusion criteria (and none of the 
exclusion criteria) and were subsequently enrolled for this study, 
which was conducted between July and August 2023. Additionally, 
this randomized, double-blind, placebo-controlled study was 
registered in the clinicaltrials.gov database (NCT06672965).
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Participants
A total of sixty adults (including male and female subjects) 

were enrolled, randomized and completed this study. The study 
inclusion criteria included: moderately stressed subjects with a 
minimum score > 14 according to the Perceived Stress Scale (PSS) 
as reported by Simon in 2021 and having no reported history of 
psychological or mental disorders [19]. Additionally, the inclusion 
criteria covered the following: The subject was a healthy male or 
female 25-55 years of age at the time of informed consent. The 
subject must have a Body Mass Index (BMI) of  > 18.5 and < 30.0 
kg/m2  and be willing to have their height and weight measured. 
Free of anti-depressants/anti-anxiety/mood enhancing/
recreational drugs (e.g., marijuana, Tetrahydrocannabinol (THC), 
Cannabidiol (CBD) use for at least 6 months prior to screening. 
Free of any ‘over the counter’ or prescribed medications except 
for female participants taking contraceptive pills; agree to 
abstain from smoking, vaping, or using recreational drugs (e.g., 
marijuana, THC, CBD) during the study and finally, willing and 
able to give informed consent to participate in the study.

The exclusion criteria included: having a resting systolic blood 
pressure above 140 mmHg or a diastolic pressure above 90 mmHg 
at baseline and taken dietary supplements or pharmaceuticals 
within the last 3 months to help relieve sleep disturbances 

or physiological stress, having taken anti-depressants/anti-
anxiety/mood enhancing/recreational drugs (e.g., marijuana) 
or having smoked or vaped recreational drugs within 6 months 
prior to screening. Also, having any known chronic skin 
conditions, pregnant or planning to become pregnant or nursing 
or individuals that had used certain medications, which in the 
opinion of the investigators may interfere with the study. Subjects 
were between 25 to 55 years of age with a Body Mass Index (BMI) 
of >18.5 and <30.0 kg/m2. Subjects enrolled in the study were 
randomized to the Combination Supplement (CS) group (n = 30) 
or the Placebo Group (PL) (n = 30). Baseline characteristics and 
demographics of the subjects are shown in Figure 2. 

Subjects were given 60 capsules of either the combination 
supplement or placebo (30-day supply) and instructed to take 
two capsules each day orally with water. All subjects enrolled 
completed the study. To avoid bias, subjects and researchers were 
blinded to the CS and placebo treatments, and the containers 
were coded by a third party. Thus, this study was carried out in 
a double-blind manner. Finally, there were no specific dietary 
guidelines given to the test subjects nor did the subjects record 
their daily food intake so the potential impact of diet on the 
obtained results was not considered. 

Figure 2: Baseline characteristics of the subjects by treatment group. 
(Kg = Kilograms, m = Meters and Perceived Stress Scale was above 14 for both treatment groups as a measure of stress
perception at the moderate level via the 10-item inventory [19].

Measured Parameters and Schedule of Assessment

According to the outline of schedule assessment(s) of the 
quantified parameters (Figure 3), subjects were interviewed by 
a registered social worker and scored on the Hamilton Anxiety 
Rating Scale (HAM-A) [20] and the Hamilton Depression Rating 
Scale (HDRS) [21]. They also completed the Restorative Sleep 
Questionnaire (RSQ-W) [22], and a self-perception of skin 

attributes assessment form [23]. The skin attributes were self-
assessed by each subject via a sponsor-developed questionnaire 
using a scale of 1 to 10 (1 = Severe/Poor Conditions, 10 = 
Excellent/Perfect Condition). Also, subjects collected salivary 
samples in provided Salivettes (Sarstedt tubes, Leicester, UK) in 
the morning post-awakening (within 1 hour of awakening) and 
evening (within 1 hour before going to sleep) at baseline and 
day 29. The saliva samples were placed into the subject’s home 
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refrigerator overnight, and then delivered to the clinical test facility the next day, where all the saliva samples were stored at 40 °F 
(4.4 °C) until all samples were assayed with Elecsys®Corisol II (Electrochemiluminescence immunoassay) “ECLIA” method (Roche 
Diagnostics Mat. No. 06687733160, Burgess Hill, UK). 

Figure 3: Schedule of assessment of the quantified parameters. The X indicates the baseline and days after treatment the various parameters were 
quantified.

Statistical Analysis
Data was analyzed using the Wilcoxon signed ranked test, 

which is a non-parametric statistical method to determine if 
there is a significant difference between paired samples (e.g., 
before/after measurements from the same subject) and the data 
does not follow a normal distribution [24]. The differences are 
ranked and then used to determine the test statistic (W). If the 
test statistic (W) is less than or equal to the critical value, then 
a significant difference between the pair has a significant effect. 
This test is commonly used for drug intervention studies. For 
example, in the present study, where comparisons were made 
between baseline vs. 30 days values for each of the measured 
parameters by treatment group and CS vs PL group; (p < 0.05) 
was considered statistically significant. Finally, for each data set 
tested in figures 4-7 the statistical test is stated along with the p 
value or the precision of the statistical test result(s).

Results
HAM-A (anxiety) and HDRS (depression)  Scale  

Assessment 

The HAM-A scores (measure of anxiety) were quantified at 
day 30 and compared to baseline scores by treatment group. On 
day 30, HAM-A scores improved in 100% of the subjects in the CS 
group, compared to only 21% of subjects in the PL group. When 
the HAM-A mean scores were analyzed, daily CS supplementation 
significantly reduced HAM-A scores compared to the PL group, 
indicating reduced anxiety, as shown in Figure 4.

The HDRS scores (measure of depression) were quantified 
at day 30 and compared to baseline scores by treatment group. 
The HDRS scores improved in 100% of the subjects in the CS 
group compared to only 21% of subjects in the PL group. When 
the HDRS-mean scores were analyzed, daily CS supplementation 
significantly reduced HDRS scores compared to the PL group, 
indicating reduced depression, as shown in Figure 5.

Overall, the results indicated that daily consumption of the CS 
significantly improved anxiety and depression scores compared 
to the PL group values after 30 days. No significant improvement 
in HAM-A (anxiety) and HDRS (depression) scores were observed 
in the PL group on day 30.

Restorative Sleep Questionnaire (RSQ-W) Assessment

Assessment of CS versus PL was done on sleep quality 
using the Restorative Sleep Questionnaire (RSQ-W) [22], which 
measures to what extent subjects felt tired, sleepy, rested, 
refreshed/restored, ready to start the day, energetic, mentally 
alert, grouchy, or in a good mood.

The CS group displayed significantly greater sleep quality as 
measured by RSQ-W scores after one day on the CS (an increase 
of 16.4% over baseline levels) versus the PL group (an increase 
of 9.7% over baseline levels) (p < 0.02). Moreover, the CS group 
showed significantly greater sleep improvement over baseline 
at day 7 (86.1%, p < 0.01) and day 30 (86.8%, p < 0.01), which 
was also significantly greater compared to the PL values at day 
7 (23.1% over baseline) or day 30 (30.5% over baseline) (p <  
0.01 and p < 0.02 respectively, CS vs PL). Finally, the percentage of 
subjects within the CS group that improved on day 7 was 86.7%, 
and 90.0% improved on day 30. In comparison, the percentage of 
subjects within the PL group that improved on day 7 was 53.9% 
and 73.1% on day 30.

Skin Attributes Self- Perception Assessment

Using the self-perception of skin attributes assessment form, 
subjects performed a self-assessment using a scale of 1 to 10 
(1 = Severe/Poor Condition, 10 = Excellent/Perfect Condition). 
The skin attributes for this assessment included: brightness, 
smoothness, radiance/glow, softness, skin tone evenness, 
appearance of dark circles, hydration, and overall appearance 
[23].

Daily consumption of the CS resulted in significant 
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Figure 4: Hamilton anxiety rating scale scores influenced by daily consumption of a Combination Supplement (CS) versus Placebo (PL) supplement. 
Values represent the Mean HAM-A scores ± standard deviation. * = Significantly decreased anxiety levels in the CS vs. the PL group (p < 0.01); p-values 
were calculated with the Wilcoxon signed ranked test comparing data between the CS and PL groups after 30 days. On average, subjects in the CS 
group had a score of 11.8 at baseline that significantly decreased to 0.2 on day 30 (a 98.3 % decrease in anxiety levels, p < 0.01). In contrast, the PL 
group’s baseline score of 10.6 increased slightly to 10.8 (a non-significant increase of 2.3 %, p = 0.16).

Figure 5: Hamilton Depression Rating Scale (HDRS) scores influenced by daily consumption of a Combination Supplement (CS) versus Placebo (PL) 
Supplement. Values represent the Mean HDRS scores ± standard deviation. * = Significantly decreased depression levels in the CS vs. the PL group (p < 
0.01); p-values were calculated with the Wilcoxon signed ranked test comparing data between the CS and PL groups after 30 days. On average, subjects 
in the CS group had a score of 17.3 at baseline that significantly decreased to 1.2 on day 30 (a 93.2 % decrease in anxiety levels, p < 0.01). In contrast, 
the PL group’s baseline score of 18.0 increased slightly to 20.8.

improvements in skin attributes, including brightness, smoothness, radiance/glow, softness, hydration and overall appearance 
compared to baseline values and the scores from PL group at day 30, as shown in Figure 6.

Salivary Cortisol Assessment

Cortisol is a key biomarker for the induction (and relief) of stress [8]. In this study, salivary cortisol levels were determined by 
immunoassay of samples collected in the morning and the evening at baseline and on day 29 by treatment group. The salivary cortisol 
data was higher in the morning versus the evening in both groups, but there were no significant differences in the values in the groups 
at baseline or at day 29 (Figure 7).
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Figure 6: Self-reported skin attributes. The data represents the mean fold-change at day 30 from baseline values. * = Significantly greater improve-
ment in skin parameters in the CS group compared to baseline levels or PL values at day 30 (p < 0.05). The data were calculated using the Wilcoxon 
signed ranked test comparing baseline data vs day 30 values and the results obtained between the treatment groups (p < 0.05). 

Figure 7: The Influence of the combination supplement and placebo control values on salivary cortisol levels (ng/ml) during treatment. Cortisol val-
ues are presented as the mean ± standard deviation. There were no significant differences in cortisol levels by treatment group.

Discussion
Lemon Balm Extract (LBE) [6] and Magnolia Bark Extract 

(MBE) have been used for centuries to treat a variety of health 
aliments, while L-theanine (L-T) (discovered in 1949 by Yajiro 
Skakato in Kyoto, Japan) has also been reported to ameliorate 
high blood pressure and promote relaxation [7-10]. Previous 
investigators have shown the positive benefits of LBE, MBE 
and L-T, where in most studies these active ingredients were 
examined individually on such disorders such as mood, anxiety, 
stress, insomnia, and for skin health [5,9,10,25]. Notably, all 
three ingredients (LBE, MBE and L-T) in this report have been 
shown to cross the blood-brain-barrier supporting their positive 
neurobehavioral actions and health benefits [5]. 

For example, LBE has been shown to improve mood, decrease 
stress and anxiety by increasing brain GABA neurotransmitter 
action [5,26], boost cognitive function [27], decrease insomnia 
[26], and increase sleep quality [21] as well as help relieve 
indigestion and protect against solar UV light to improve skin 
elasticity and prevent glycation that leads to tissue and collagen 
damage [6].

Furthermore, MBE has been shown to improve mood, acting 
as an anti-depressant, anti-anxiety, and anti-stress agent by 
boosting GABA, activating cannabinoid receptors, serotonin, and 
dopamine while inhibiting adrenaline [7,8] and decrease cortisol 
levels in stressed individuals [8]. It also has anti-inflammatory 
actions due to its antioxidant properties to activate Nrf2 to 
decrease oxidative stress [7], and it promotes increased sleep 

quality [28,29].

Finally, L-T has been shown to enhance mood [10], decrease 
stress and anxiety [9,10], prevent skin inflammation [10], 
increase sleep duration and NREM sleep [29] and decrease blood 
pressure under physical and psychological stress [30].

It is important to note the Combination Supplement’s (CS) 
effects and obtained results of the present study may offer 
health benefits other than those described above. To illustrate 
this point, the three ingredients (LBE, MBE and L-T) may work 
together to produce the significant improvements in depression, 
anxiety, sleep quality, and enhanced skin health, and/or work 
synergistically because the short-term (30-day treatment) was 
effective compared to longer intervals of administration(s) (8 to 
12 weeks) in previously reported clinical studies of the individual 
ingredients [31].

It is well established that stress and sleep influence skin 
health [1] as well as poor sleep increases risk of disease and 
illness [1]. Even a single night of disrupted sleep can influence 
anxiety/stress and dermal inflammation plus alter the clock 
genes. These clock genes are active during the day to provide skin 
protection, while at night the clock genes function to increase skin 
maintenance and repair, which have been reviewed elsewhere 
[1]. Thus, in brief, twenty health parameters aided by LBE, MBE 
and L-T are summarized in figure 8. Thus, combining LBE, MBE 
and L-T improved parameters of anxiety, depression and skin 
attributes potentially by increasing antioxidant levels through 
Nrf2, increased serotonin and dopamine levels.
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Figure 8: Health conditions & factors aided by Lemon Balm Extract (LBE), Magnolia Bark Extract (MBE) and L-Theanine (L-T) as active ingredients 
in nutraceutical supplements. GABA = Gamma Amino Butyric Acid the major inhibitory neurotransmitter in the brain and spinal cord; Glutamate is 
the primary excitatory neurotransmitter in the brain; Cannabinoid receptors in the brain are known to relieve pain, reduce inflammation and elevate 
mood; Serotonin and dopamine are two brain neurotransmitters that are important in improving mood and depression; Adrenaline is a hormone 
strongly associated with stress; Anti-inflammatory actions include inhibiting Nuclear Factor Kappa B (NFkB) a master-switch for inflammation or a 
key mediator of inflammatory responses; Nuclear factor erythroid 2-related factor 2 (Nrf2) helps cells respond to oxidative stress and toxic stress by 
increasing the expression of metabolizing enzymes that helps detoxify and also stimulates the production of antioxidants; Oxidative Stress is a condi-
tion that occurs when the cells have too many free radicals and not enough antioxidants to neutralize them, and if unchecked, can lead to tissue and 
cellular damage; Ultra Violet (UV) light can damage skin cells, cause sunburn and damage skin DNA molecules.

Limited clinical studies have investigated a combination 
supplement containing the active ingredients that were combined 
in the CS in the present study. Recall, in the present randomized, 
double-blind, placebo-controlled study of the short-term (30 
day) oral treatment by the nutraceutical active ingredients, LBE, 
MBE, and L-T, significantly improved anxiety and depression 
parameters (improved mood and generated calm), sleep 
quality, and six different skin biomarkers of dermal wellbeing 
in moderately stressed adults. Where available, previous clinical 
data are reviewed and compared to the present clinical findings.

Kennedy et al. in separate clinical studies (in randomized, 
placebo-controlled, double-blind investigations) examined 
lemon balm’s anti-anxiety influence and stress-reducing effect 
and found improved modulation of mood and cognitive function 
[32,33] when orally administered at either 300 mg or 600 mg (or 
in various dosing regimens). These clinical studies demonstrated 
consistent results in calmness, alertness, mood and cognitive 
function and have been reviewed elsewhere [34]. Other 
investigators showed that lemon balm supplements decreased 
stress and anxiety and improved sleep quality, when lemon balm 
was administered at 600 mg for 15 days or 400 mg for 3 weeks, 
respectively [29,32].

Ghazizadeh et al. reported a systematic review and meta-
analysis of the effects of lemon balm on depression and anxiety, 
which suggested this may be an effective treatment to improve 
anxiety and depressive symptoms [5]. Other clinical studies found 
that a combination of valerian and lemon balm was effective in 
the treatment of restlessness and insomnia in children [5,33,34]. 
Also, valerian and lemon balm were an effective intervention for 
sleep disorders during menopause [34]. In general, the present 

findings confirm and extend previous investigations on the 
positive neurobehavioral, sleep, and skin benefits of Lemon Bark 
Extract (LBE).

Fewer clinical studies have been conducted on Magnolia 
Bark Extract (MBE) and L-Theanine (L-T). The therapeutic 
applications of compounds in the Magnolia family have been 
reviewed [35,36]. One pilot, double-blind, placebo-controlled 
clinical trial in healthy women showed that administration of 
250 mg capsules of MBE and phellodendron extract (taken 3 
times daily) for 6 weeks significantly decreased anxiety levels 
(as measured by the Speilberger anxiety questionnaire), while 
salivary cortisol levels were not significantly altered between the 
treatment group compared to placebo values [35]. However, the 
report by Talbott et al. showed that ingestion of 500 mg daily of a 
supplement containing magnolia bark extract and phellodendron 
extract significantly reduced stress, mood, fatigue, and salivary 
cortisol levels after 4 weeks of treatment [8]. Of note, both 
previous clinical MBE supplement studies administered 5 times 
the dose of total MBE compared to the present study of 100 mg 
MBE, where mood and depression were significantly improved 
but salivary cortisol (AM) levels were not significantly changed 
in the CS vs. the placebo-control group. In general, the positive 
influence of MBE on neurobehavioral parameters was confirmed 
in the present study, however, the lower dose of MBE may account 
for no changes in salivary cortisol level. 

Previous randomized, double-blind, placebo-controlled 
clinical trials have examined L-Theanine (L-T). One study in 2011 
by Ritsner et al. showed that 400 mg per day of L-T for 8 weeks 
significantly reduced anxiety and general psychopathology 
parameters in patients with schizophrenia [37]. Also in 2011, 
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Lyon et al. reported that 400 mg of L-T for six weeks significantly 
improved several aspects of sleep quality in boys with Attention 
Deficit Hyperactivity Disorder (ADHD) [38]. Finally, in 2019 
Hidese et al. examined the effects of oral ingestion of 200 mg of 
L-T per day for 4 weeks on stress symptoms, sleep parameters, 
and cognitive function in healthy adults, where all endpoints 
were significantly improved including verbal fluency and the 
ability to stay focused [39]. Collectively, these previous clinical 
reports employed L-T levels that were 2-4 times  higher compared 
to the present clinical study, however, the current results are 
comparable for significant improvement in mood/calm, stress-
related symptoms and sleep quality, which may be due to the CS 
pleotropic actions to enhance the health parameters.

Of course, the present study is not without limitations. The 
make up of the study sample had more women compared to men, 
although, women are nearly twice as likely as men to be diagnosed 
with mood/depression and affective disorders [40,41]. While it 
was the aim of the study to investigate the beneficial effects of the 
active ingredients in the combination supplement compared to 
placebo-controls, the inclusion and exclusion criteria themselves 
were not based on formal psychological diagnostic criteria. 
However, this study did determine pre-study stress levels in 
the subjects via the Perceived Stress Scale (PSS) [19]. The 
effectiveness of the combination supplement presumably is due 
to the supportive antioxidant and anti-inflammatory actions of 
the active ingredients, but the mechanisms of how this may occur, 
especially the potential synergistic effects, were not elucidated 
in the present study. Finally, no dietary factors were controlled 
nor were the participants instructed to follow any specific dietary 
guidelines, thus food intake did not bias the outcome of this study.

In summary, the combination of lemon balm extract, magnolia 
bark extract, and L-theanine on lowering stress parameters is 
consistent with the functional activity reported in the literature on 
these individual ingredients on improving parameters of anxiety, 
depression, and sleep.We extend the literature by demonstrating 
in vivo self-reported skin benefits, as well as proposing that this 
daily supplement can be used to support feelings of calmness in 
individuals with moderate daily stress.

Conclusion
Lifestyle stress in urban and rural societies related to 

economic and social causes has been shown to significantly 
impact wellbeing and overall health. There is an unmet need to 
manage mild to moderate stress which, if not managed properly 
in the initial stages, could lead to more severe and long-term 
stress. The results from this 4-week study support and extend 
previous reports on the benefits of lemon balm extract, magnolia 
bark extract, and L-theanine and demonstrate that relatively low 
dosing of these active ingredients in a combination supplement 
can significantly improve mood/calm, sleep quality, and skin 
parameters by working together presumably via synergistic 
mechanisms. The nutraceutical combination supplement was 
well-tolerated, and there were no reported adverse events/effects. 
Based upon this study, further clinical nutraceutical research 

is warranted to reveal the beneficial effects of combination 
supplementation, where regimen treatments and/or aesthetic, 
functional, and system prevention plans may become standard 
options to improve health and wellness.
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