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Both traditional healers and conventional researchers have reported that either an extract obtained from Viola odorata
flowers, or its oil has potential to produce marked sedative and hypnotic effects. Unani physicians prescribe Roghan Banafsha’
for the treatment of many disorders mainly insomnia and headache. The present study aimed at evaluating its pharmaceutico-
analytical standardization, characterization, and sedative and hypnotic effects in patients with primary insomnia. The
pharmaceutico-analytical standardization includes physicochemical properties, HPTLC, and GC-MS fingerprint profile of
Roghan Banafsha’. Its sedative and hypnotic effects were evaluated on a single group of patients with primary insomnia by
observing improvements in sleep patterns and insomnia severity index. The findings of physicochemical and analytical indices
of Roghan Banafsha’ were found to be within normal limits. HPTLC fingerprinting conducted under Short UV scanning and
Long UV scanning has identified seven and nine distinct bands, respectively. GC-MS fingerprint profile of Roghan Bandafsha’
exhibited the presence of 10 bioactive constituents, including 3-carene and oleic acid, linked to sedative effects. The developed
physicochemical constants, HPTLC, and GC-MS chromatograms may be referred to in the future. The findings drawn from the
preliminary clinical study have suggested that massage with Roghan Banafsha’ over scalp and forehead along with lifestyle and
dietary modifications, is useful in relieving primary insomnia.
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In the present era, medicinal plants are gaining wide
global acceptance for managing various diseases,
including lifestyle disorders and insomnia. The
complex nature of crude medicinal plants and finished
products, supplied to a wide range of markets
throughout the world, aroused paramount quality
concerns and sought appropriate quality control
methods. The traditional quality control measures
used to set the pharmacopeial standards for herbs
confronted a wide-ranging challenge varying from
quality to safety and even regulatory issues. In
this scientific era, various outstanding advanced
techniques, like microscopy, chromatography,
spectrophotometry, DNA barcoding, etc., are
available for setting-up pharmacopeial standards for
processing, authenticating, preparing, and quality
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assurance of herbal products'. Roghan Banafsha’, a
Unani pharmacopeial preparation, is used in treating
headaches, insomnia, and ankylosing arthritis. It is
prepared with Viola odorata flowers and sesame oil’.
The Diagnostic and Statistical Manual of Mental
Disorders, 5" edition (DSM-5) described insomnia
as the subjective experience of difficulty with sleep
initiation, maintaining sleep, and/ or early awakening
for at least three nights a week for three consecutive
months, not caused by physical or cerebral
diseases’. Based on onset, duration, severity,
presentation, and etiological factors, insomnia is
classified into acute, subacute, chronic, mild,
moderate, severe, sleep-onset, sleep-maintenance,
end-of-characteristics, primary, secondary, etc”.
Primary insomnia usually occurs due to excessive
consumption of caffeine and alcohol, irregular sleep
patterns, poor sleep hygiene, mental stress,
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consumption of certain medications, etc’. Whereas the
secondary insomnia is caused by psychiatric
disorders, medical conditions, other sleep-related
disorders, drug abuse, etc’. The prevalence of
insomnia has been estimated at 6-10% among the
general population, especially in women and old age’.
A cohort study conducted on 880 aged subjects in a
city of southern India, Bengaluru, has estimated the
prevalence of insomnia in 64.9% of subjects,
commonly in females (72.3%)". The sleeping pills
used in conventional medicine can effectively relieve
sleep deprivation but may produce abuse,
dependence,  withdrawal  symptoms, rebound
insomnia, cognitive impairment, dementia, etc’.
Owing to these reasons, patients with insomnia
usually prefer self-help activities, massage therapy,
and herbal medicines'’. In the present era, evidence-
based therapeutic approaches to manage lifestyle
disorders and other pathological conditions using
standardized herbal products are sought. The
standardization and clinical validation of age-old
claims of Unani pharmacopeial interventions using
modern analytical and clinical methods are the need
of the hour''. Based on the empirical evidence, either
Roghan Banafsha’ or its chief ingredient, Gul-i-
Banafsha’ (Viola odorata flowers), has been used as
sedative, hypnotic, anti-depressant, stress reliever,
and anxiolytic in Unani medicine. This study aims
to ensure that Roghan Bandfsha’ is consistent
in quality by wusing modern testing methods,
including physicochemical analysis, microbial load,
heavy metal analysis, and fingerprinting profile. In
addition, the study also aimed to evaluate the
efficacy and safety of Roghan Bandfsha’ in patients
with primary insomnia by applying clinical and
laboratory parameters.

Materials and Methods

Procurement of chemicals and reagents

All the chemicals and reagents used in the
physicochemical standardization were procured from
authorized and certified suppliers.

Study drug preparation

A total of 2.8 kg of fresh flowers of Viola odorata
was macerated into 11.2 litres of sesame oil in a glass
jar closed with the iron lid for 14 days at room
temperature. Thereafter, it was filtered through a
clean muslin cloth and packed into a 70 mL airtight
glass container for dispensing purposes”. The batch

number given to the prepared oil was 01/2021-2022,
and the expiry was September 2024,

Physicochemical analysis of Roghan Banafsha’

Different parameters, such as organoleptic properties,
saponification value, acid value, peroxide value, pH, and
refractory index were carried out to evaluate the
physicochemical standards of Roghan Banafsha*".

Phytochemical analysis of Roghan Banafsha’
Secondary metabolites present in the drug were
evaluated by following the standard procedures'*.

Heavy metal analysis of Roghan Banafsha’ by Atomic
Absorption Spectrophotometry (AAS)

Sample preparation for AAS
Around 0.5 mL of Roghan Banafsha’ was added to

6 mL of Conc. HNO; in a 50 mL TFM-PTFE vessel.
The digestion was carried out using Anton Paar
Microwave digestion devices (Multiwave GO Plus).
The temperature was set to 0 to 200°C for 30 min for
complete digestion. The vessels were then slowly
opened to release nitric acid fumes, and the distilled
water was added. The solution was then transferred
into the 100 mL standard volumetric flask using a
funnel filtered with Whatman (No. 1) filter paper and
made up to the mark"’.

Microbial load

Sample preparation

One mL of oil sample was emulsified with 1%
Polysorbate 20 and diluted to 10 mL. The emulsion
was prepared by warming the sample to below 45°C
for not more than 15 min. This stock solution was
used for serial dilution in further microbial analysis.

Microbial load determination

The microbial quality of the samples, including the
isolation and identification of pathogenic bacteria,
was assessed following the Unani Pharmacopeia
(2016), WHO standards (2007), and US FDA BAM
method (2009)'*'°. One mL of sample was
transferred to 9 mL of peptone broth to facilitate
microbial growth. Subsequently, 1:10 dilutions were
prepared by transferring 1 mL from the previous
dilution into 9 mL of peptone water until the desired
dilution factor was achieved (up to 105, depending on
microbial load). From last three dilutions each 1 mL
of sample was pour-plated onto Nutrient Agar and
Sabouraud Dextrose Agar, incubated at 37°C for 24-
48 h for bacteria and 25°C for 48-72 h for fungi.
E. coli (ATCC 25922) was used as a Positive Control
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to validate microbial growth conditions. Sterile
peptone water without the sample was incubated
under the same conditions to confirm the absence of
contamination. After incubation, colony-forming units
per gram (CFU/g) were calculated using the average
colony count x dilution factor.

Aflatoxin test using afla-test fluorometer

The process involves mixing oil sample with
methanol, filtering, and adding purified water. The
diluted extract was then passed through an AflaTest
WB column, eluted with HPLC-grade methanol, and
collected in a VICAM cuvette. The eluate was then
placed in a fluorometer for concentration measurement.

High-Performance Thin Layer Chromatography (HPTLC)

Sample preparation

One g of Roghan Bandfsha’ was dissolved in 20
mL of n-hexane and placed into a sample vial for
HPTLC application.

Methodology of HPTLC

The HPTLC fingerprint profile of Roghan
Banafsha® was analyzed utilizing a CAMAG HPTLC
system, along with a pre-coated silica gel 60 F,s4
HPTLC plate measuring 5 x 10 cm. A volume of 5 uL
of the sample was applied to the plate using the
CAMAG ATS 4 sample applicator. The mobile phase
consisted of a mixture of hexane, ethyl acetate, and
formic acid in a ratio of 8:1.5:0.1 (v/v). The plate was
developed up to a distance of 8 cm from the bottom of
the plate at ambient temperature within a CAMAG
twin-through chamber (10 x 10 cm), with a saturation
period of 30 min. Following the development, the plate
was allowed to dry at room temperature. The resulting
bands on the plates were analysed using the CAMAG
UV Visualizer 2 at wavelengths of 254 nm (D2 lamp,
absorption mode), 366 nm (Hg lamp, fluorescence
mode) and under white light (W lamp, absorption
mode). Chromatograms were scanned with a CAMAG
TLC scanner 4, and the fingerprint data along with Ry
values were documented using the WINCATS planar
chromatography manager software'’.

Gas Chromatography-Mass Spectrometry (GC-MS)

Sample preparation
The oil sample was filtered through the nylon syringe
filter of pore size 0.45 um and taken for GC-MS analysis.

Methodology of GC-MS
The secondary metabolites present in Roghan
Bandfsha’ was analysed using QP2010 Ultra,

Shimadzu brand of Gas Chromatography-Mass
Spectrometry equipped with Rtx-5 SilMS (30 m x
0.25 mm x 0.25 pm). An electron ionization energy
system with ionization energy of 70e was employed
for detection purpose in the GC-MS. Helium gas at a
concentration of 99.99% was applied as a carrier gas
at a constant flow rate of 1 ml/ min and an injection
volume 1 pL were injected into the instrument with a
split ratio of 1:10. The injector temperature and Ion-
source temperature were set at 200°C during the
chromatographic run. The temperature of the oven
was set at 80°C for 2 min with an increase of 5°C per
minute up to 300°C for 2 min. The mass spectra were
detected at 70 eV, at the scan interval of 0.5 s, with a
scan range of 45-1000 m/z at the transfer line and ion-
source temperature of 240°C. The relative percentage
amount of each component was calculated by
comparing its average peak area to the total area. The
software used to record the mass spectra and
chromatograms was a GC-MS solution ver.2.53 with
NIST 11 and WILEY 8 library'®.

Clinical evaluation of Roghan Bandafsha’ in primary insomnia

Subject selection

An open-label and single-arm clinical trial was
conducted on 112 patients with primary insomnia
during 04.12.2021 - 02.08.2023. The protocol was
approved by the IEC of RRIUM, Chennai, vide
reference  2-21/IEC/Tech/RRIUM/2020-21/740. The
research project was registered with the Clinical Trails
Registry of India; vide REF/2021/04/042585(DE).
Patients of either gender in the age group of 18 - 65
years with the symptoms of primary insomnia were
selected for the study. The known cases of psychiatric
disorders, cardiac diseases, migraine, cluster
headache, COPD, Parkinson’s disease, epilepsy,
dementia, chorea, eczema, scabies, psoriasis, pregnant
and lactating women, subjects on antihistaminics,
glucocorticoids, and any other medications, and
subjects who were not willing to participate in the
study, were excluded.

Study drug intervention and dietary advice

A training session on the self-massage technique in
the manner of kneading, squeezing, and deep circular
rubbing was given to every patient before enrolling
them in the study. The patients were then advised to
do self-massage using 5 mL of Roghan Bandfsha’
over the forehead and scalp for 10 min at bedtime
daily for 14 days. The patients were also advised to
take plenty of fluids, green leafy vegetables, fruits,
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milk, and fiber-containing food items and not to take
tea or coffee at bedtime.

Efficacy and safety evaluation

The efficacy of the test drug was clinically assessed
at 0, 7" and 14™ days. The clinical signs and
symptoms, including sleepiness during the day,
general  tiredness, irritability, problems in
concentration, and total sleeping time, were assessed
using Visual Analogue Scale (VAS). The Insomnia
Severity Index (ISI) was assessed to evaluate the
efficacy of the test drug. The socioeconomic status of
the patients was also assessed at baseline using
Kuppuswamy’s Socioeconomic Status Scale to know
the incidence of primary insomnia. The safety of the
test drug was assessed through reporting adverse
effects and relevant clinical pathological and
biochemical parameters.

Statistical analysis

A per patient’s protocol analysis was employed to
evaluate the efficacy and safety of the test drug. The
discrete variables were expressed as frequency
(percentage) and continuous variables as mean with
standard deviation (Mean + SD), with a 95%
confidence interval. The effect size was calculated
separately for the two primary outcome measures,
namely Visual Analogue Scale (VAS) and Insomnia
Severity Index (ISI). The continuous variables within
the group at baseline and at the end of the treatment
were compared using student’s z-test (paired). The p-
value <0.05 was considered to be significant.

Results

Physicochemical analysis of Roghan Bandafsha’
The physicochemical findings
Bandfsha’ are depicted in (Table 1).

of  Roghan

Table 1 — Physicochemical standardization of Roghan Bandafsha’

Physicochemical Results Permissible
parameters limits
Colour Dark yellow -
Appearance Reduced translucent -

Touch Smooth -
Consistency Slight viscid -

Odour Typical sesame oil -

Apparent density 0.919 0.915-0.924
(Weight/ mL

Saponification value 188.82 186 - 195
Acid value 1.91 2

Peroxide value 2.50 <10

pH 6.8 -

Refractive index at 25°C  1.475 1.465-1.469

Phytochemical analysis of Roghan Banafsha’
The secondary metabolites found in the drug are
detailed in (Table 2).

Heavy metal analysis of Roghan Bandfsha’

The findings of heavy metal analysis have revealed
that no arsenic content was detected, however
cadmium (0.0303 ppm), lead (0.0409 ppm), and
mercury (0.6378 ppm) were found in Roghan
Banafsha’ within permissible limits as per the
WHO standards.

Microbial load and aflatoxin analysis of Roghan Banafsha’

The TBC and TFC were found to be within
permissible limits, and individual microorganisms
were found to be absent (Table 3).

HPTLC of Roghan Banafsha’

HPTLC fingerprinting conducted under Short UV
scanning identified seven distinct bands with the
following Ry values and areas: 0.01 (0.88%), 0.29
(26.12%), 0.34 (14.13%), 0.43 (24.44%), 0.81
(4.86%), 0.83 (4.12%), and 0.94 (25.45%). In
contrast, Long UV scanning revealed nine bands with
R values and areas as follows: 0.20 (3.67%), 0.30
(3.77%), 0.35 (18.73%), 0.42 (18.86%), 0.48 (8.32%),

Table 2 — Phytochemical analysis of n-hexane extract of Roghan
Banafsha’[‘+’- present ‘-’-absent]

Phytochemical components Results
Alkaloid -
Carbohydrate +
Reducing sugar -
Flavonoid +
Phenol +
Cardiac glycoside -
Terpenoid +
Triterpenoid -
Saponin -
Tannin +
Phytosterol -
Anthraquinone -
Lignin -
Table 3 — Microbial load of Roghan Banafsha’
Parameters Results Remarks
(WHO Standards)
Total Bacterial Count 1x10°cfu/mL Within
(TBC) permissible limits
Total Fungal Count (TFC) Less than 3 cfu/mL
Enterobacteriaceae Absent
Escherichia coli Absent
Salmonella Spp Absent
Staphylococcus aureus Absent
Pseudomonas aeruginosa  Absent
Total Aflatoxin Below Detection
(B1+B2+G1+G2) Limit
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0.82 (9.24%), 0.86 (5.64%), 0.91 (20.68%), and 0.97
(11.08%). Additionally, fingerprinting of the post-
derivatized plate under white light displayed ten
bands with R¢ values and areas: 0.01 (0.32%), 0.04
(0.43%), 0.12 (1.64%), 0.24 (4.31%), 0.30 (11.09%),
0.35 (10.10%), 0.43 (10.62%), 0.65 (3.17%), 0.86
(52.46%), and 0.97 (5.87%). In HPTLC analysis,
there is an inverse relationship between the polarity of

the separated bands, or compounds, and their R:
values. The band with the highest Ry wvalue
corresponds to the least polar compound, while the
band with the lowest Rs value indicates the highest
polarity. The post-derivatized plate treated with
vanillin-sulfuric acid reagent displayed violet-
coloured bands, confirming the presence of terpenoids
and essential oils (Fig. 1).
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Fig. 1 — HPTLC fingerprint profile of Roghan Banafsha’
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GC-MS of Roghan Banafsha’

A total of 10 peaks were detected in the oil sample
with each peak representing specific bioactive
compounds. The identification of these compounds
was achieved by correlating their similarity index,
peak retention times, molecular weights, and
molecular formulas with those of established
compounds found in the National Institute of
Standards and Technology and WILEY 8 libraries.
According to the peak area and retention time, the
major compounds were found to be 9-octadecenoic
acid, 1,2,3-propanetriyl ester (32.20%) followed by
oleic acid (14.83%), bicyclo tridec-1-ene (13.71%),
Hexadecanoic acid, 2-hydroxy-1,3-propanediyl ester
(10.76%),  9-Octadecenoic  acid (Z)-, 2,3-
dihydroxypropyl ester (8.33%), 1-(+)-Ascorbic acid

2,6-dihexadecanoate (7.23%), 3-carene (4.39%),
glycidol stearate (3.34%), Butyl 9,12-
octadecadienoate (2.81%), and (7R,8S)-cis-anti-cis-
7,8-Epoxytricyclo[7.3.0.0(2,6)]dodecane (2.41%).
The results of the GC-MS analysis are illustrated in
(Table 4 & Fig. 2).

Demographic profile of patients with primary insomnia (n=112)

The cases of primary insomnia screened,
registered, dropped out, completed, and the
incidence according to the age are depicted in (Fig. 3
& Fig. 4).

Effects of Roghan Banafsha’ in the improvement of clinical
signs and symptoms in patients with primary insomnia

All the clinical parameters were significantly
reduced at the end of the treatment (Table 5).

Table 4 — GC-MS analysis of Roghan Banafsha’

R.Time Molecular Area % Chemical structure
formula
3.502 CioHig 4.39 ey
—_ . y
| <
— o \\x
33.237 CsgHegOg 7.23
0 o00
/\/\/\/\/\/\/\)‘Oy\}o
OHOH
38262 C;gHyO, 1483
41.394  C55Hgg05 10.76 W )W
44237 Ci3Hyp, 13.71
44327 Cs7H 0406 32.20 W
44.445 C,H30 2.41
44.735 C21H4003 3.34 WWJ\/W
47.345 C22H4002 2.81 WJ\/\/\
47418 CyHyO, 833 WWW,

Name of the compound

3-carene

Oleic Acid

Pharmacological activity/
Therapeutic uses
Anti-inflammatory,
Antimicrobial, Anxiolytic,
Sleep enhancing effect'’

1-(+)-Ascorbic acid 2,6-dihexadecanoate Antioxidant,

Antiproliferative®

Stress resistance, Antioxidant,
Anti-inflammatory®'

Hexadecanoic acid, 2-hydroxy-1,3- -
propanediy] ester

Bicyclo[10.1.0]tridec-1-ene -

9-Octadecenoic acid, 1,2,3-propanetriyl Anti-spasmodic,
ester

Immunomodulation?

(7R,8S)-cis-anti-cis-7,8- -
Epoxytricyclo[7.3.0.0(2,6)]dodecane

Glycidyl stearate -

Butyl 9,12-octadecadienoate -

9-Octadecenoic acid (2)-, 2,3-
dihydroxypropyl ester

Surfactant, Emulsifying
properties, Drug delivery
enhancer™ 2
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Table 5 — Response to the treatment on VAS and total sleeping time (n= 112). Calculated Cohen’s d was 0.70, indicating a moderate to
large effect size, which suggests that the intervention produced a clinically meaningful improvement in subjective symptoms. According
to Cohen’s interpretation, values around 0.2 indicate a small effect, 0.5 indicates a moderate effect, and 0.8 or above indicates a large
effect. Therefore, a value of 0.70 reflects substantial symptomatic improvement.

Parameters Base Line (VAS) Score At the end of the treatment (VAS) Score P-value Mean MCID Clinical
(Mean + SD) (Mean + SD) difference score significance
General tiredness 5.14+1.63 1.32+1.57 <0.05 3.8215 0.82 Yes
Irritability 3.37+1.69 0.74+1.16 <0.05 2.63393 0.85 Yes
Problem in concentration 2.43+£2.24 0.66+1.30 <0.05 1.7679 1.12 Yes
Total sleeping time 3.3+1.06 6.07£1.59 <0.05 -2.7714 0.53 Yes
Intensity
20000000 [20,000,000 TIC
15000000
10000000+ 5 -
5000000+
oH
T T L P B D B /' P e T | —T
3.0 10.0 20.0 30.0

Fig. 2 — GC-MS analysis of Roghan Bandfsha’

‘ 438 patients screened ‘

=>} 298 patients excluded

‘ 140 patients included in the study ‘

=’|l 28 patients dropped out

‘112 patients completed

Fig. 3 — Overview of screened, registered, dropped out, and
completed cases of primary insomnia

Effects of Roghan Banafsha’ on Insomnia Severity Index (ISI)

The significant changes were observed in Insomnia
Severity Index (ISI) at the end of the treatment
(Table 6).

Safety evaluation of Roghan Banafsha’

No local adverse effects, including allergic
reactions, irritations, oedema, redness, pruritus,
scaling, stinging, etc., were observed in any patients
during the whole clinical trial. The haematological

indices
significant changes at the end of the treatment.

and biochemical also didn’t show any

Discussion

In the present scientific era, the assessment of the
safety, efficacy, stability, and quality control of herbal
products by employing modern methodologies is
mandatory™. In the past few decades, the trend has
moved toward searching for cost-effective, eco-
friendly, bio-friendly, and relatively safe herbal
medicines for preventing and treating various bodily
ailments. In this regard, Unani and other traditional
medicines have played a significant role in
mainstreaming the health care needs. The organoleptic
evaluation of Roghan Banafsha’ has revealed that its
colour and odour were found to be brownish and
pleasant, respectively. The saponification value of an
oil or fat is the amount of potassium hydroxide (KOH)
in milligrams required to saponify one gram of the oil
or fat”’. This value suggests that Roghan Banafsha’
consists mainly of long-chain fatty acids, which require
less KOH for saponification compared to oils with
shorter chains. Most of the commonly used oils and
fats generally yield long-chain fatty acids™. Acid value
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Table 6 — Response to the treatment on Insomnia Severity Index (ISI) Score (n= 112). Calculated Cohen’s d was 2.21, indicating a very

large effect size, which demonstrates a significant reduction in ISI.

Parameters Base Line (ISI)

Score (Mean = SD)  (ISI) Score (Mean + SD)

Difficulty falling asleep 2.53+0.73
Difficulty staying asleep 2.07+£0.84
Problems walking up too early 1.30+0.89
How satisfied/ dissatisfied are you with your 2.76+0.60
current sleep pattern?

How noticeable to others do you think your 2.41+0.66
sleep problem is in terms of impairing the

quality of your life?

How worried/ distressed are you about your 2.95+0.94
current sleep problem?

To what extent do you consider your sleep 2.5040.73

problem to interfere with your daily
functioning (e. g. daytime fatigue, mood,
ability to function at work/ daily chores,
concentration, memory, etc.) Currently?

At the end of the treatment P-value Mean MCID  Clinical
difference score significance
0.64+0.81 <0.05 1.8928  0.367 Yes
0.37+0.72 <0.05 1.6964  0.423 Yes
0.27+0.55 <0.05 1.0268  0.449 Yes
0.81+0.87 <0.05 1.9554 0.3 Yes
0.59+0.79 <0.05 1.8214  0.333 Yes
0.83+0.95 <0.05 2.125 0.471 Yes
0.71+0.85 <0.05 1.7946  0.3676 Yes

Incidence of primary insomnia according to age

31-40 I
20-30 I
0 5 10 15 20

B % of cases of primary insomnia

25 30 35 40 45

Fig. 4 — Incidence of primary insomnia according to age amongst completed cases (n= 112), shows the higher incidence in middle and

old age groups

is estimated to evaluate the presence of free fatty acids
and is an authoritative quality control parameter to
determine the refining degree and quality variations of
fats and oils during storage. The formation of free fatty
acids depends on triglycerides hydrolysis and is further
aggravated by reaction of the oil with moisture®.
The observed acid value in Roghan Bandfshd’ was
found to be within the normal range™. The peroxide
value indicates the presence of oxidative levels in oils
and consequently suggests the rancidity. The peroxide
value of Roghan Banafsha’ was observed to be within
the normal range. The pH of a drug affects its
absorption, distribution, metabolism, excretion, and
toxicity’'. The pH of Roghan Bandfsha’ was observed
to be weakly acidic in nature, which absorption is pH
dependent™. Essential oils typically have higher
refractive indices than carrier oils like sesame oil due to
their aromatic compounds and volatile components.
The refractive index of the tested oil was observed to

be within the range®. Phytochemical analysis of
Roghan  Bandafsha’ identified the presence of
carbohydrate, phenol, flavonoid, tannins, and
terpenoids. The phytochemical analysis of Viola
odorata flowers has shown that it yields a good
concentration of an important flavonoid, namely rutin,
which produces remarkable anxiolytic and sedative
effects through GABAergic neurotransmission®~*.
Qualitative HPTLC analysis identified 7, 9, and 10
distinct bands under short UV, long UV, and white
light scanning of the post-derivatized plate,
respectively. The presence of violet-colored bands
confirmed the presence of terpenoids and essential
oils, which is consistent with the findings from
phytochemical analysis and the compounds identified
in the GC-MS analysis®. GC-MS analysis of Roghan
Banafsha identifies various constituents that have
been shown in the literature to have anti-
inflammatory, antibacterial, anxiolytic, antioxidant,
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and antiproliferative properties. The suggested
sedative effect of Roghan Bandfsha may be attributed
to the presence of 3-carene and its absorption
enhancing property. The study on hypnotic effects of
3-carene shows that oral administration of 3-carene
increases sleep duration and reduces sleep latency in a
pentobarbital-induced sleep test, which is possibly
due to positive regulation of GABAA receptors
interacting at the benzodiazepine-binding site'’. Oleic
acid has been detected in substantial quantities sesame
oil-based Roghan Bandfsha’, activates SIRT1 and
boosts antioxidant enzymes, promoting longevity,
stress resistance and anti-inflammatory effect.
Oleoylethanolamide, a derivative of oleic acid is a
recognized PPAR« ligand involved in energy control
and lipid metabolism®'. Similar reports of anti-
spasmodic, immunomodulatory, antioxidant, and
antiproliferative pharmacological effects have been
made for other detected components, such as fatty
acid esters 9-octadecenoic acid, 1,2,3-propanetriyl
ester and derivatives of ascorbic acid 1-(+)-
Ascorbic acid 2,6-dihexadecanoate’**. Compound 9-
octadecenoic acid, (Z)-2,3-dihydroxypropyl ester
(monoolein), often referred to as a "magic lipid," is
acknowledged for its surfactant and emulsifying
properties, and it serves as an enhancer for drug
delivery™”. The tested sample didn’t show the
presence of Enterobacteriaceae, Escherichia coli,
Salmonella  Spp., Staphylococcus aureus and
Pseudomonas aeruginosa. The total bacterial count,
total fungal count, total aflatoxins, and heavy
metals, such as arsenic, cadmium, lead and mercury
were found to be within the permissible limits
as mentioned™’.

In the clinical study, the demographic data has
shown that 42% of patients with primary insomnia
belonged to the middle age group, while 33% of
patients belonged to the old age group, which
suggested that primary insomnia is prevalent in the
middle and old age groups. The data also revealed
that the female gender was found to be commonly
affected with primary insomnia. The gentle massage
with Roghan Bandafsha’ over the scalp and forehead
significantly increased the total sleeping duration
(<0.05). The associated features with insomnia, such
as tiredness, irritability, and problems in
concentration, were also observed to be significantly
reduced (<0.05). The insomnia severity index was
found to be markedly decreased (<0.05). The overall
findings revealed that Roghan Banafsha’ along with

lifestyle and dietary modifications
improved primary insomnia.

A randomized controlled clinical trial has revealed
that the irrigation with Roghan Banafsha’ over the
forehead and scalp for a few minutes significantly
relieved insomnia as compared to the comparator’.
Some scientific studies carried out on human beings
and animals suggested that either Viola odorata
flowers’ extract or its oil significantly induced sleep
and improved the total sleep duration and its quality
as compared to conventional drugs™>®. Gamma-
amino butyric acid (GABA) is an important inhibitory
neurotransmitter found in the tissues of the central
nervous system. The ligands that stimulate GABA
receptors exert anxiolytic, sedative, and hypnotic
effects. Studies have confirmed that many flavonoids
found in plants have an affinity to bind with GABA
receptors. The phytochemical analysis of Viola
odorata flowers has shown that an important
flavonoid, rutin produces remarkable anxiolytic and
sedative effects through GABAergic
neurotransmission®*’. In the present report, the
bioactive compounds identified in Roghan Banafsha’,
such as 3-carene and dodecahydro-as-indaceno [4,5-
b] oxirene exhibited sedative, anxiolytic, hypnotic,
and anaesthetic properties™. It is pertinent to mention
that the study was conducted on a single group of
patients, hence the findings may be considered as
preliminary evidence. Further, the clinical efficacy
may be evaluated in a large sample size with taking
comparator groups like modern drugs, placebo, etc.,
for drawing definite inferences.

significantly

Conclusion

All quality control parameters of the Unani oil
were found to be within permissible limits,
confirming the quality. The fingerprinting profile of
HPTLC and GC-MS of Roghan Bandfshd’ may serve
as reference standards for its future authentication.
The preliminary clinical outcomes suggested that
further randomized clinical trials with including
comparators may give some productive conclusions.

Limitations and future prospects

The standardization and quality control of a single
batch of Roghan Banafsha were carried out, hence the
data is lacking in inter-batch variability, it is therefore
suggested that the same may be conducted with taking
minimum three batches of Roghan Bandfsha in
future. The significant clinical outcomes of the
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present study based on preliminary evidence provide
a substantial lead for further clinical exploration
with including comparator groups and objective
parameters like actigraphy, polysomnography, or
sleep diaries with standardized metrics for drawing
better scientific inferences.
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