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Abstract

Objectives: The water distillate derived from Trachyspermum roxburghianum seeds has been traditionally employed in medicine for
treating stomach infections and gastric ulcers. However, no systematic study has been conducted to evaluate its efficacy.
Therefore, the present study focused on evaluating the potential health benefits, including the chemical constituents of the distillate.
This distillate was prepared and identified as Siddhalepa Asamodagam Spirit (Sid.AS). Methods: The chemical constituents of
Sid.AS were identified and quantified using Gas Chromatography-Mass Spectrometry (GC-MS) method. The antioxidant potential
of Sid.AS samples was assessed in vitro using DPPH and ABTS assays. Various concentrations of Sid.AS were subjected to antimi-
crobial, anti-obesity, anti-diabetic, anti-inflammatory, and urease inhibition assays according to the standard methods specified by the
Ayurvedic Department in Sri Lanka. Results: Thymol was identified as the major compound in Sid.AS through GC-MS analysis.
Sid.AS demonstrated significant anti-urease, anti-inflammatory, anti-lipase, and antioxidant activities, as evidenced by low IC50 values
compared to the positive controls. This suggests its potential in controlling gastric-related disorders, scavenging free radicals, and
managing obesity by inhibiting the breakdown and absorption of fats. Additionally, Sid.AS exhibited inhibitory effects against
alpha-amylase and alpha-glucosidase enzymes, indicating potential anti-diabetic activity by regulating blood sugar levels. Sid.AS dis-
played strong antimicrobial activity against tested microorganisms, with higher zones of inhibition and lower MIC and MLC values,
indicating its effectiveness in combating microbial infections. Findings from the anti-lipase assay demonstrated activity comparable to
that of the positive control, Orlistat. Conclusion: The findings of Sid.AS suggest its potential as a multi-functional bioactive herbal
distillate with various pharmacological activities. Our results highlight that Sid.AS is a promising natural herbal extract with diverse
pharmacological properties, including anti-urease, antioxidant, anti-inflammatory, anti-diabetic, anti-obesity, and antimicrobial activ-
ities. Further research and development could explore its potential applications in various therapeutic areas.
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Introduction

Sri Lanka is truly blessed with a rich heritage of traditional
medical systems, including Ayurveda, Siddha, Unani, and
Deshiya Chikitsa, collectively known as ‘Traditional
Medicine.’ These systems, deeply rooted in our culture, pre-
dominantly rely on herbal products for healing. The global inter-
est and recognition of traditional herbal medicine are steadily
increasing, particularly within the scientific community.1 Many
chronic metabolic diseases have positively responded to plant-
based medicines, highlighting their potential efficacy.
Ayurveda and traditional medicine have been integral to Sri
Lankan healthcare for over 3000 years, reflecting our enduring
commitment to holistic healing.2 However, despite their long-
standing practice, many traditional herbal products’ scientific

validation and reproducibility remain unproven. In Sri Lankan
traditional medicine, numerous plant species address chronic
conditions, notably gastrointestinal issues. One such example
is Trachyspermum roxburghianum (DC.) H. Wolff, which holds sig-
nificance in our medicinal heritage.3
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Trachyspermum roxburghianum, commonly known as Yavani in
Sanskrit, ‘Asamodagam’ in Sinhala, Omum in Tamil, and
Ajwain or Bishop’s weed in English, belongs to the Apiaceae
family. The seeds of T. roxburghianum are extensively utilized
for medicinal purposes, particularly valued for their antispas-
modic, stimulant, tonic, and carminative properties.4

This well-branched annual plant can reach heights of up to
90 cm and is cultivated across various regions of India and Sri
Lanka. The genus Trachyspermum encompasses several species,
with T. roxburghianum, T. ammi, and T. capsicum being notable
examples.5 Among these, the seeds of T. roxburghianum are of par-
ticular significance, commonly utilized in the production of
‘Asamodagam spirit’, which is the distilled product derived
from these seeds. Research on the bioactivity of essential oil
derived from Trachyspermum ammi has revealed a wide range of
therapeutic effects, including antioxidant, antibacterial, antifungal,
anti-inflammatory, and analgesic properties. Notably, the essential
oil of T. ammi has shown promise in addressing intestinal dysbio-
sis and combating bacterial infections, including anti-Helicobacter
pylori activities.4–6 Ethnomedicinal practices have long recognized
the efficacy of Trachyspermum species, with anecdotal evidence
supporting the use of T. roxburghianum extracts for various
gastrointestinal ailments such as diarrhea, gastritis, vomiting,
and abdominal discomfort related to indigestion.7–9 Studies
on the chemical composition of volatile constituents of
T. roxburghianum grown in Thailand have identified sabinene
(28.6%), α-terpinolene (24.2%), and 3-n-butylphathalide
(23.3%) as the main compounds in the volatile fraction.10

These findings contribute to our understanding of the therapeu-
tic potential of T. roxburghianum and pave the way for further
research into its medicinal properties.

Sri Lanka’s rich biodiversity has earned it recognition as one
of the world’s biodiversity hotspots. Within this diverse ecosys-
tem, aromatic plants play a significant role and are extensively
utilized in Ayurveda and traditional medical systems. The
rising concern over adverse drug reactions and the development
of bacterial resistance associated with synthetic medicines has
fueled a growing interest in alternative herbal medicine for man-
aging chronic diseases. This shift in focus has led to increased
motivation within indigenous drug industries to develop
herbal products with potent bioactivities.

Harnessing the therapeutic potential of aromatic plants
offers a natural and sustainable approach to healthcare, aligning
with the principles of Ayurveda and traditional medicine. By
leveraging the rich botanical resources of Sri Lanka, researchers
and practitioners aim to develop effective herbal remedies that
can address a wide range of health conditions while minimizing
adverse effects and bacterial resistance.

This emphasis on herbal medicine reflects a broader global
trend towards holistic and integrative approaches to healthcare,
where traditional knowledge is combined with modern scientific
research to develop evidence-based therapies. As Sri Lanka con-
tinues to explore the medicinal properties of its aromatic plants,
it holds the potential to contribute significantly to the advance-
ment of herbal medicine and the well-being of its population.

Helicobacter pylori, a gram-negative rod-shaped bacterium,
resides in the human digestive tract and is associated with
various gastric tract syndromes and urinary tract infections.
One of its remarkable features is its ability to thrive in acidic
environments by producing the urease enzyme. This enzyme
catalyzes the hydrolysis of urea to produce ammonia, thereby
raising the pH of its surroundings to levels conducive to its sur-
vival. This mechanism is a significant contributor to the devel-
opment of gastritis, and the World Health Organization (WHO)
has classified H. pylori as a class I carcinogen due to its role in
gastric cancer.11

Fortunately, numerous medicinal plants are known to
possess urease inhibition activity, which can help alleviate the
symptoms of gastritis. By inhibiting the activity of urease,
these plants assist in reducing the production of ammonia by
H. pylori, thereby creating an environment less favorable for
bacterial survival. This inhibition of urease activity can contrib-
ute to the management of gastritis and potentially reduce the
risk of associated complications, including gastric cancer.12

Exploring the therapeutic potential of medicinal plants with
urease inhibition activity provides a promising avenue for devel-
oping natural remedies for gastritis and related conditions. By
incorporating these plant-based interventions into healthcare
practices, we can offer holistic and effective solutions for man-
aging H. pylori infections and improving gastrointestinal health.

The prevalence of chronic inflammatory diseases poses a
significant threat to human health, with global incidence on
the rise. Conditions such as type 2 diabetes, obesity, asthma,
arthritis, and cancer are among those affected. While nonsteroi-
dal anti-inflammatory drugs (NSAIDs) are commonly used to
manage inflammation by inhibiting cyclooxygenase enzymes,
their prolonged use often leads to gastrointestinal and cardio-
vascular side effects.13,14 In response to this challenge, there
is a growing demand for natural alternatives to NSAIDs as anti-
inflammatory medicines. Red Blood Cells Stabilization assay
offers a promising method for identifying natural NSAIDs.15

The WHO reports that obesity has reached epidemic propor-
tions globally, with rates tripling since 1975. Type 2 diabetes
and obesity are closely linked and are associated with increased
risks of cardiovascular diseases and cancer.16 Efforts to develop
new synthetic drugs to combat these non-communicable dis-
eases have had limited success. Therefore, there is a continuous
need to explore alternative natural products derived from
medicinal plants for the prevention and management of
chronic inflammatory diseases. Key enzymes involved in carbo-
hydrate digestion, namely α-amylase and α-glucosidase, and
lipase, which facilitates fat absorption in the intestine, are exten-
sively targeted for managing diabetes and obesity.17

Furthermore, many non-communicable diseases, including neu-
rodegenerative diseases, inflammatory diseases, and cardiovas-
cular diseases, are linked to ailments caused by reactive
oxygen species. Thus, the radical scavenging activity of natural
substances holds great importance in preventing such diseases
in the human body.18 By harnessing the therapeutic potential
of natural substances and targeting key enzymes and reactive
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oxygen species, we can develop effective strategies for combat-
ing chronic inflammatory diseases and promoting overall health
and well-being.

In traditional medicine, including Ayurveda, Unani, and
Siddha medical systems, the preparation of T. roxburghianum
spirit is called ‘Arka Kalpana’. This process involves soaking T.
roxburghianum in water and then distilling the liquid using a distil-
lation apparatus known as Arka Yantra. The resulting distillate,
called Arka, is utilized to treat various diseases. Arka Kalpana rep-
resents a traditional method of extracting and preserving the ther-
apeutic properties of T. roxburghianum, allowing for its medicinal
benefits to be concentrated and administered effectively. This
ancient practice underscores the rich heritage of herbal medicine
and its continued relevance in contemporary healthcare.19

The water distillate of T. ammi has been analyzed, revealing
p-cymene, γ-terpinene, and thymol as their major constitu-
ents.20 Thymol, in particular, has shown various therapeutic
properties and benefits. Studies have demonstrated that
thymol has the ability to induce the secretion of bile acids,
gastric, and pancreatic enzymes such as lipase, amylase, and
proteases in broiler chickens.21 Furthermore, thymol has been
found to reduce gastritis, which is characterized by inflamma-
tion of the stomach lining. It also can attenuate acute and
chronic ulcers induced by various agents such as ethanol, indo-
methacin, and acetic acid.22 Moreover, thymol possesses signifi-
cant antibacterial activity against both gram-negative and
gram-positive bacteria. It has been observed to alter the lipid
bilayer of the cytoplasmic membrane and interact with bacterial
genomic DNA, contributing to its antimicrobial effects.
Thymol’s antibacterial properties have been demonstrated
against bacteria such as Staphylococcus aureus and Escherichia coli,
leading to the permeabilization and depolarization of the cyto-
plasmic membrane. Given its low toxicity and pleasant smell
and taste, thymol can serve as an effective additive to prevent
bacterial spoilage of food. Its multifaceted therapeutic proper-
ties make it a valuable component in various medicinal and culi-
nary applications, highlighting its potential for promoting health
and well-being.23–25

Asamodagam spirit, a popular herbal preparation in tradi-
tional medicine, is renowned for its unique pharmacological
activities against chronic inflammatory diseases. These activities
include antibacterial, anti-inflammatory, antioxidant, and anti-
ulcerative properties. Additionally, the Asamodagam spirit is
widely recognized in traditional medicine as a remedy for
infants and children suffering from stomach aches, bowel disor-
ders, acidity, and flatulence. However, despite its widespread
use, limited systematic scientific research has been conducted
to confirm the efficacy of these products. Further, it is widely
recognized that artificial Asamodagam spirit is manufactured
using synthetic thymol crystals and is readily available in the
market. There is currently no publication available that system-
atically distinguishes between Asamodagam spirit prepared
using synthetic thymol and the distillate derived from
Asamodagam seeds. This gap exists due to the lack of a com-
prehensive study on the chemical constituents. Therefore, the

present study also aims to address this gap by facilitating the dif-
ferentiation between natural Asamodagam spirit prepared from
Asamodagam seeds and synthetic thymol.

Sid. As, prepared from the seeds of Trachyspermum roxburghia-
num, underwent chemical composition analysis using GC-MS. A
comprehensive literature review revealed a scarcity of research
on the bioactivities of the Asamodagam distillate isolated
from T. roxburghianum. Thus, the present study’s primary objec-
tive was to identify volatile chemical constituents derived from
water distillate of T. roxburghianum seeds. Furthermore, this
study represents the first investigation into the anti-urease, anti-
oxidant, antibacterial, anti-diabetic, anti-lipase, and anti-
inflammatory activities of Sid.AS. By exploring these diverse
bioactivities, we aim to unveil the therapeutic potential of
Sid.AS and contribute to the understanding of its pharmacolog-
ical properties.

Hence, this study represents the first systematic investigation
of the water distillate of T. roxburghianum seeds, with the aim of
establishing the health benefits associated with Sid.AS, particu-
larly concerning gastrointestinal diseases. Our findings have the
potential to lay the groundwork for the development of novel
therapeutic medicines derived from the Asamodagam spirit, uti-
lized in traditional medicinal practices. This holds promise,
especially in the treatment of non-communicable diseases like
diabetes and obesity.

Results and Discussion

Identification of Plant Material

Trachyspermum roxburghianum was authenticated by the National
Herbarium of Peradeniya, Sri Lanka. The voucher specimens
were labeled as 6/1/H/3- Sheet No. 43 and deposited in the
herbarium at the Department of Laboratory, Research and
Development, Hettigoda Industries (Pvt) Ltd, 33/3, Sri
Dharmarama Road, Ratmalana, Sri Lanka, for future reference
(Figure 1).

GC-MS Analysis of the Sid.AS of T. roxburghianum

The gas chromatogram of Sid.AS was presented in Figure 2,
and the chemical constituents were listed according to their
elution on the DB-5 ms column (Table 1). Through GC-MS
data and relative retention times, most of the constituents in
Sid.AS were identified. Notably, the major constituent was
found to be thymol. Thymol accounted for 92.7% of the total
composition of Sid.AS. Additionally, 2-tetradecene (1.32%),
cyclohexadecane (1.58%), and E-15-heptadecenal (1.34%)
were identified as minor constituents. Together, these com-
pounds comprised 100% of the total amount of Sid.AS The
water distillate of T. roxburghinum has not been evaluated and
the results were compared with Peerakam et al (2014), who
reported the chemical constituents of the essential oil of T. rox-
burghinum, identifying thymol (92.7%) and cyclohexadecane
(1.58%) as the main compounds.10
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These results provide valuable insights into the chemical
composition of Sid.AS, confirming the presence of thymol as
the predominant compound. Thymol’s significant presence
aligns with its well-known therapeutic properties, including anti-
bacterial, anti-inflammatory, and antioxidant effects.
Additionally, the minor constituents identified may contribute
to the overall pharmacological profile of Sid.AS, further high-
lighting its potential as a natural remedy for various ailments.

Quality Control Analysis of Sid.AS

The demand for herbal medicine in Sri Lanka is steadily increas-
ing, with approximately 80% of the population relying on herbal
products to treat various ailments. Given the widespread use of
herbal remedies, the quality standards of these medicinal prod-
ucts must align with the regulations established by the
Department of Ayurveda, Sri Lanka. This ensures that these
products are safe and effective for human use, contributing to
the well-being of individuals. As Asamodagam spirit is fre-
quently employed for gastrointestinal diseases within the Sri
Lankan community, comprehensive quality testing was con-
ducted using various accepted analytical techniques (Table 2).
The results of these analyses confirmed that Sid.AS meets the
stringent quality parameters expected for herbal medicine.
Specifically, Sid.AS was free from sugars, fats, proteins, and car-
bohydrates, as indicated in Table 3. Furthermore, thorough
testing demonstrated the absence of hazardous heavy metals
or metalloids such as arsenic (As), cadmium (Cd), lead (Pb),
and mercury (Hg), which could pose health risks.

Additionally, Sid.AS lacked pathogenic microorganisms includ-
ing Escherichia coli, Salmonella spp., Pseudomonas aeruginosa, and
Staphylococcus aureus (Table 4). These findings affirm that
Sid.AS complies with the standard parameters required for
the safety, efficacy, and potency of herbal medicine. Such rigor-
ous quality testing ensures that consumers can confidently use
Sid.AS for the management of gastrointestinal disorders, con-
tributing to their overall health and well-being.

Antioxidant Properties of Sid.AS Obtained from T.
roxburghianum Against DPPH and ABTS Assays

The presence of antioxidant compounds with radical scaveng-
ing capability in herbal medicine is crucial as they can protect
the human body from non-communicable diseases. DPPH
and ABTS assays are performed to screen for the scavenging
activity of free radicals in natural sources to assess the antioxi-
dant potential of plant extracts.

The DPPH antioxidant activity and ABTS antioxidant activ-
ity of the distillate of seeds from T. roxburghianum (Sid.AS) were
compared with the positive control (BHT) in Figure 3 and
Figure 4, respectively. While both assays are used to monitor
the radical scavenging potential of the test sample, the results
of ABTS and DPPH assays showed different significant antiox-
idant activities with increased concentrations. The discrepancy
in the antioxidant activities observed between the ABTS and
DPPH assays, despite both being used to evaluate radical scav-
enging potential, is an intriguing finding. This variation could be
attributed to the different mechanisms of action employed by

Figure 1. Exterior view of Trachyspermum roxburghianum a) View of the plant; b) View of the seeds; c) View of the authenticated specimen sample of
Trachyspermum roxburghianum in the herbarium of Hettigoda Industries (Pvt) Ltd.
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the two assays and the distinct radicals they measure. It has been
suggested that certain chemical constituents in Sid.AS exhibits
interactions with both DPPH and ABTS radicals, indicating
the complexity of its antioxidant profile.10 Such versatility in
radical scavenging mechanisms could contribute to the overall
antioxidant efficacy of Sid.AS. In the DPPH assay, Sid.AS
exhibited the smallest IC50 value (1.63± 0.17 mg/mL) com-
pared to the ABTS assay as IC50 value of Sid.AS in ABTS
assay was 4.15± 0.31 mg/mL. However, the positive control
(BHT) demonstrated an IC50 value of 0.40± 0.03 mg/mL for
DPPH and 0.04± 0.004 mg/mL for ABTS. Interestingly, It
was reported that some antioxidant supplements may be

beneficial in treating gastrointestinal diseases.10 Given the
observed potent antioxidant potential of T. roxburghianum in
this study, it is plausible that its gastrointestinal effects may be
associated with its antioxidant properties. Antioxidant com-
pounds with radical scavenging capability in herbal medicine
are essential constituents, which possess the ability to protect
the human body from non-communicable diseases.

Urease Enzyme Inhibitory Activity of the Sid.AS

The urease enzyme inhibitory activity of Sid.AS was compared
with the positive control, thiourea. Figure 5 illustrates

Figure 2. GC-MS profile of the ethyl acetate extract of the Siddhaleapa Asamodagam Spirit (Sid.AS) obtained from the seed of Trachyspermum
roxburghianum.
Note : Numbers given on the chromatogram correspond to the peak no. given in Table 2.
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concentration-dependent activities against urease observed
between selected concentrations of the test samples, where
the inhibitory effect increased with increasing concentration
within the range of 0.625-10 mg/mL. The positive control,
thiourea, demonstrated the highest inhibitory activity at
10 mg/mL, reaching 96.5% (with an IC50 of 0.03±
0.009 mg/mL). In comparison, Sid.AS exhibited inhibitory
activity above 78% at the concentration of 5 mg/mL. The
study further revealed that the IC50 value of Sid.AS was 0.24
± 0.01 mg/mL, indicating its potent urease inhibitory activity.
This suggests that not only the major compounds but also
the minor compounds present in the distillate of T. roxburghia-
num contribute to enhancing the urease inhibitory activity.
Thus, the distillate of T. roxburghianum demonstrates significant
potential as a potent inhibitor of the urease enzyme. These find-
ings highlight the therapeutic promise of Sid.AS in managing
conditions associated with urease activity dysregulation,
further underscoring its value as a natural remedy for various
gastrointestinal disorders.

Helicobacter pylori infection stands as the foremost cause of
gastrointestinal disorders, including gastritis, duodenal ulcers,
peptic ulcers, and even gastric cancer. This bacterium exacer-
bates various pathogenic conditions, leading to complications

such as urinary stone formation, pyelonephritis, and hepatic
coma. Central to its persistence is the action of the urease
enzyme, which neutralizes gastric acid and converts urea into
ammonia, creating a favorable environment for bacterial sur-
vival. The urease enzyme inhibitory activity of Sid.AS has dem-
onstrated significant efficacy, likely attributed to thymol, a potent
phenolic compound. Thymol’s ability to inhibit urease enzyme
activity contributes to the suppression of H. pylori proliferation
and the alleviation of gastric ulceration. Previous studies on
Trachyspermum ammi, a related species sharing thymol as a
major compound, have highlighted its anti-Helicobacter pylori
and gastric anti-ulcer activities. Given the close botanical rela-
tionship between T. ammi and T. roxburghianum, coupled with
the shared presence of thymol, the findings of the present

Table 2. Analysis of Heavy Metals and Microbial Detection in
Asamodagam Spirit (Sid.AS).

Test name Method used

Arsenic (As) AOAC 986.15:2012
Cadmium (Cd) AOAC 999.11:2012
Lead (Pb) AOAC 999.11:2012
Mercury (Hg) AOAC 971.21:2012
Aerobic Plate Count ISO 4833-1:2013
E. coli ISO 7251:2005
Yeast & Mould Count ISO 21527:2008
Salmonella spp ISO 6579-1:2017

Table 4. Quality Control Parameters of Sid. AS. Spirit.

Test Protocol Result

pH In house 5.4
Aerobic Plate Count
(CFU/ml)

ISO 4833 - 1:2003 < 01

E. coil (MPN/ml) ISO 7251:2005 NOT DETECTED
YEAST & Mould
Count

ISO 215227: 2008 < 01

Salmonella Spp. in
25ml

ISO 6579 - 1:2017 Absent

Pseudomonas aeruginosa
(CFU/ml)

ISO 22717:2015 < 01

Staphylococcus aureus
(CFU/ml) - 3700c

ISO 6888-1:1999 < 01

Arsenic AOAC
986.15:2012

NOT DETECTED
(LOQ 0.009 mg/L)

Cadmium AOAC
999.11:2012

NOT DETECTED
(LOQ 0.005 mg/L)

Lead AOAC
999.11:2012

NOT DETECTED
(LOQ 0.007 mg/L)

Mercury AOAC
971.21:2012

NOT DETECTED
(LOQ 0.001 mg/L)

LOQ – Limit of Quantification.

Table 3. Nutritional Analysis of Distillate of Trachyspermum
roxburghianum (Sid.AS).

Test Results Ref

Sugar NOT DETECTED SLS 586:1982: Methods of
test for sugar confectionery

Protein NOT DETECTED LCHE/TM/SOP/053
Fat NOT DETECTED LCHE/TM/SOP/054
Carbohydrate NOT DETECTED LCHE/TM/SOP/056
Energy 0 kcal/100g LCHE/TM/SOP/058
Calcium 0.54 mg/kg AOAC 985.35:2012, Minerals

in infant formula, enteral
products and pet foods

Magnesium 0.11 mg/kg AOAC 985.35:2012, Minerals
in infant formula, enteral
products and pet foods

Sodium 1.40 mg/L LCHE/TM/SOP/008

SLS – Sri Lanka Standards, SOP – Standards Operating Procedure.

Table 1. Chemical Composition of Ethyl Acetate Extract of the
Sid.As.

Peak
no. Compound

Retention time
(min.)

EtOAc extract of
Sid.As Area %

1 α - Thujene 6.46 0.10
2 α - Pinene 6.65 0.10
3 α phellandrene 8.70 0.18
4 1,8- Cineole 9.66 -
5 terpinolene 12.76 0.47
6 trans-sabinenhydrate 12.95 0.53
7 Thymol 16.00 92.73
8 carvacrol 16.60 0.89
9 2-Tetradecene 18.70 1.32
10 Phenol, 2,4-bis-(1,1-

dimethylethyl)
21.70 0.36

11 Cyclohexadecane 24.20 1.58
12 E-15-Heptadecenal 28.50 1.34
13 Stearic acid 31.90 0.18
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study suggest that Sid.AS possesses potent anti-Helicobacter pylori
and gastric anti-ulcer properties. This underscores the therapeu-
tic potential of Sid.AS as a natural remedy for combating H.
pylori infection and mitigating associated gastric disorders.8–11

Anti-Inflammatory Activity of the Sid.AS

The anti-inflammatory activity of Sid.AS and the positive
control (Aspirin) were determined using the Human Red
Blood Cell Membrane (HRBCM) stabilization assay, and the

results are depicted in Figure 6. IC50 values were calculated
using GraphPad Prism 7.0 software.

In the assay, the effects of Sid.AS in inhibiting heat-induced
hemolysis at different concentrations (ranging from 0.625 to
10.00 mg/mL) were measured. The IC50 values obtained for
Sid.AS and the Positive Control (Aspirin) were 0.57±
0.09 mg/mL and 0.24± 0.03 mg/mL, respectively.

Inflammation is implicated in numerous diseases, often involv-
ing the release of lysosomal enzymes that contribute to tissue
damage and exacerbate the inflammatory response. Aspirin, a

Figure 3. Comparison of the average inhibitory activity of Sid.AS and the positive control (BHT) against DPPH assay.
STD (BHT) – Standard compound (Butylated hydroxytoluene)
Sid. AS (ETHY) – Ethyl acetate extract of Siddhalepa Asamodagam
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).

Figure 4. Comparison of the average inhibitory activity of Sid.As and the positive control (BHT) against the ABTS assay STD (BHT) – Standard
compound (Butylated hydroxytoluene).
Sid. AS (ETHY) – Ethyl acetate extract of Siddhalepa Asamodagam
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).
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non-steroidal anti-inflammatory drug (NSAID), functions by sta-
bilizing the lysosomal membrane and inhibiting specific lysosomal
enzymes. The anti-inflammatory effect of Sid.AS is evidenced by
its ability to suppress hypotonicity-induced HRBC membrane
lysis, as demonstrated by the HRBCM stabilization assay. This
suggests that Sid.AS may exert its anti-inflammatory activity
through mechanisms similar to those of Aspirin. These findings
underscore the potential of Sid.AS as a natural anti-inflammatory
agent, offering a promising avenue for the management of inflam-
matory conditions and related diseases.

Alpha-Amylase and Alpha-Glucosidase Inhibition Assays

In the present study, Sid.AS was evaluated for inhibiting
α-amylase and α-glucosidase enzymes, key targets in diabetes

management. At a concentration of 5 mg/mL, Sid.AS exhibited
significant enzyme inhibitory activity, demonstrating 77% inhibi-
tion of α-glucosidase and 47% inhibition of α-amylase, as shown
in Figures 7 and 8, respectively. These results indicate the poten-
tial of Sid.AS in regulating postprandial glucose levels by slowing
down the breakdown of complex carbohydrates into glucose in
the digestive system. Comparatively, the positive control, acar-
bose, demonstrated robust inhibitory activity, with 80% inhibi-
tion of α-glucosidase and 77% inhibition of α-amylase,
showcasing its efficacy in diabetes management. Acarbose also
exhibited low IC50 values of 0.23 mg/mL for both
α-glucosidase and α-amylase inhibitory activities. Sid.AS dis-
played comparable enzyme inhibitory activity, with IC50 values
of 0.51± 0.04 mg/mL for α-glucosidase and moderate activity
with an IC50 value of 2.95± 0.19 mg/mL for α-amylase.

Figure 5. Comparison of the urease enzyme inhibitory activity of Sid.As and the positive control (Thiourea) against the urease inhibition assay.
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).

Figure 6. Comparison of the anti-inflammatory activity of Sid.As and the positive control (Aspirin) against the anti-inflammatory assay.
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).
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These findings suggest that Sid.AS possesses promising poten-
tial as a natural remedy for controlling diabetes, particularly in
regulating postprandial hyperglycemia. The results of both
assays indicate that Sid.AS could be developed as a potential
indigenous medicine to complement existing therapeutic strate-
gies for diabetes management.

Lipase Inhibition Assay

The anti-obesity activity of Sid.AS was investigated using a lipase
inhibition assay, employing a series of concentrations ranging
from 0.625 to 10.00 mg/mL. The inhibitory activities of
Sid.AS and the positive control (Orlistat) are depicted in

Figure 9. At a concentration of 10 mg/mL, Sid.AS exhibited sig-
nificant inhibition of lipase activity, demonstrating 79% inhibi-
tion. Similarly, Orlistat, the positive control, demonstrated
inhibition of lipase activity, with 89% inhibition at the same con-
centration. The IC50 values obtained for Orlistat and Sid.AS were
0.38± 0.01 mg/mL and 0.40± 0.01 mg/mL, respectively.
Importantly, these values were not significantly different from
each other (P> .05), indicating comparable efficacy between
Sid.AS and Orlistat in inhibiting lipase activity. Based on these
results, Sid.AS can be considered a promising lipase inhibitor
for the management of obesity. Its ability to inhibit lipase activity
suggests its potential as a natural remedy for controlling fat
absorption and aiding weight management.

Figure 7. Comparison of the α-amylase enzyme inhibitory activity of Sid.As and the positive control (Acarbose) against the α- amylase inhibition
assay.
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).

Figure 8. Comparison of the α-glucosidase enzyme inhibitory activity of Sid.As and the positive control (Acarbose) against the α-glucosidase
inhibition assay.
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).
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Antibacterial Sensitivity and Antifungal Sensitivity Analysis
of Sid.AS

Different concentrations of Sid.AS were evaluated for their
antimicrobial activity against human pathogenic microorgan-
isms, including two strains of Gram-positive bacteria (B. subtilis,
ATCC-6633, and S. aureus, ATCC-25923), one strain of
Gram-negative bacteria (E. coli, ATCC-25922), and one
fungal strain (Candida albicans, ATCC-10231) using the well dif-
fusion method. The concentrations of Sid.AS samples ranged
between 3 and 15 mg/mL, and the results are presented in
Table 5. In this study, MeOH (70%) served as the negative
control and exhibited no antimicrobial activity. Positive con-
trols, amoxicillin, and fluconazole were used for antibacterial
and antifungal susceptibility testing, respectively. The results
revealed that Sid.AS demonstrated potential effectiveness in
suppressing the microbial growth of the tested bacteria and
fungi with variable potency. The antimicrobial activity was dose-

dependent, with the highest inhibition zone (23.39± 1.34 mm)
observed for S. aureus and B. subtilis at a concentration of
15 mg/mL of Sid.AS. However, it’s important to note that
the effectiveness of Sid.AS varied among different concentra-
tions. For instance, a concentration of 3 mg/mL of Sid.AS
was inactive against S. aureus and B. subtilis, while the growth
of the pathogenic fungus, C. albicans, was unaffected when the
concentration was below 7 mg/mL. These findings suggest
that Sid.AS exhibits promising antimicrobial properties
against various human pathogenic microorganisms, highlighting
its potential as a natural antimicrobial agent.

The significant antimicrobial and antifungal activity demon-
strated by Sid.AS aligns with previous findings, which also reported
inhibitory effects against S. aureus, P. aeruginosa, and E. coli.10 In
Ayurvedic medicine, the distillate of asamodagam is frequently uti-
lized to alleviate various gastrointestinal symptoms attributed to
pathogenic bacteria. E. coli, an opportunistic pathogen in the
human gastrointestinal tract, is a prevalent cause of diarrhea.20

Figure 9. Comparison of the lipase enzyme inhibitory activity of the Sid.As and the positive control (Orlistat) against the lipase inhibition assay.
Data are expressed as Mean± SD, using Graph pad Prism version 8.0.1. All experiments are triplicates. (n= 3).

Table 5. Antimicrobial Activity of the Distillate of T. roxburghianum (Sid.AS) Against Pathogenic Microorganisms.

Concentration (mg/mL)

ABST /AFST Assay

ZOI of inhibition(mm)

Mean ± standard deviation

E. coli S. aureus B. subtilis C. albicans

3 11.00±0.50 NI NI NI
5 12.77±0.63 11.83±0.29 NI NI
7 15.07±0.29 13.67±0.76 10.33±0.58 NI
9 15.67±0.67 15.67±0.76 14.50±0.87 11.33±0.29
11 17.67±0.29 17.00±1.00 19.17±1.16 11.83±0.76
13 18.17±0.29 21.00±1.00 22.83±1.26 18.67±0.28
15 21.17±1.26 23.39±1.34 23.33±1.04 21.50±0.50
Positive 25.17±0.29 39.17±1.26 34.64±0.58 22.00±0.50
Negative NI NI NI NI

NI – NO Inhibitory zone, ZOI – Zone of Inhibition.
Three replicates are used for each analysis.
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Additionally, B. subtilis, S. aureus, and C. albicans contribute to
gut-associated diseases. Thus, our results highlight the antimicro-
bial potential of Sid.AS against these selected bacteria and fungi.
The present study showed that Sid.AS can inhibit signs and symp-
toms induced by E. coli, S. aureus, B. subtilis, and C. albicans. The
antibacterial activity observed in T. roxburghianum distillate may
be attributed to its major components, including phenolic com-
pound, thymol. Thymol, identified as the major constituent of T.
roxburghianum distillate, has been recognized as an active com-
pound against various microorganisms. Studies have suggested
that the antimicrobial mechanism of action of thymol involves
functional groups and hydroxyl groups of phenolic compounds,
with the presence of delocalized electrons playing a crucial role.26

Determination of Minimum Inhibitory and Minimum Lethal
Concentrations

Sid.AS showcased robust antibacterial activity against both E.
coli and S. aureus. As demonstrated by the MIC and MLC
values (Table 6), which signify the lowest concentrations of
Sid.AS needed to inhibit bacterial growth and induce bacterial
death, respectively, were noted to be 5 mg/mL and 7 mg/mL
for both E. coli and S. aureus. These findings highlight the
potent antibacterial efficacy of Sid.AS, indicating that relatively
low concentrations are adequate for inhibiting bacterial
growth and inducing bacterial death.

There are several limitations to this study. Firstly, the raw
material used was not available in Sri Lanka and was purchased
from Pakistan. Additionally, this study only reflects the in vitro
investigations of Sid.AS. Therefore, further experiments
should be designed to conduct a clinical trial to provide in vivo
evidence of the bioactivity of Sid.AS in the future.

Material and Methods

Chemicals and Reagents

Analytical-grade chemicals were used for all the experiments.
Urease enzymes from Jack Beans (Sisco Research Laboratories
Pvt. Ltd, India), phosphate buffer (Sisco Research Laboratories
Pvt. Ltd, India), sodium nitroprusside (Sisco Research
Laboratories Pvt. Ltd, India), urea (Sisco Research Laboratories
Pvt. Ltd, India), Sodium hypochlorite acid (Loba Chemie Pvt.
Ltd (Mumbai, India), Sodium hydroxide pellets (Loba Chemie
Pvt. Ltd (Mumbai, India), DPPH (Sigma-Aldrich, USA),
Methanol (99.9%) (Sigma-Aldrich, USA), BHT (Himedia

Pvt.Ltd, India), ABTS (Sigma-Aldrich, USA), Potassium persul-
fate (Sigma-Aldrich, USA), Lipase (20,000 units/mg protein)
(Sigma-Aldrich, USA), Orlistat (Sigma-Aldrich, USA), p-nitro
phenyl acetate (181.15 g/mol, BIOSYNTH) (HiMedia Pvt.Ltd,
India), Tris HCl (98%) (HiMedia Pvt.Ltd, India), α-Amylase
(300-1500 units/mg protein) (Sigma-Aldrich, USA),
3,5-Dinitrosalicylic acid (Sigma-Aldrich, USA),, Acarbose
(Sigma-Aldrich, USA), Sodium monobasic phosphate
(Sigma-Aldrich, USA), Hydrochloric acid (35%) (Sigma-Aldrich,
USA), Sodium potassium tartrate tetrahydrate (99%) (Loba
Chemie Pvt. Ltd, Mumbai, India), Sodium dibasic phosphate
dihydrate (99%) (Loba Chemie Pvt. Ltd, Mumbai, India), Starch
(Loba Chemie Pvt. Ltd, Mumbai, India), α- glucosidase enzyme
(Loba Chemie Pvt. Ltd, Mumbai, India), Para-nitrophenyl
glucopyranoside (P-NPG) (Loba Chemie Pvt. Ltd, Mumbai,
India), Sodium dibasic phosphate dihydrate (99%) (Loba
Chemie Pvt. Ltd, Mumbai, India), Aspirin (USV Pvt. Ltd,
Mumbai, India), Red Blood Cells suspension from a volunteer
who has not taken any anti-inflammatory drugs, Thymol
(Techno Pharmachem Pvt. Ltd, India), Potassium ferricyanide
(Himedia Laboratories Pvt. Ltd, India). Trichloroacetic acid
(Sigma-Aldrich, USA), ferric chloride (Research-Lab Fine Chem
Industries, India), Mueller Hinton Agar (Himedia Laboratories
Pvt. Ltd, India), Nutrient Broth (Himedia Laboratories Pvt.
Ltd, India), Amoxycillin (Astron Pvt. Ltd, Sri Lanka), Potato
Dextrose Agar (Oxoid Ltd, United Kingdom), Streptomycin
and Fluconazole (Micro Labs Limited - India), Microplate
Reader (Biotek, USA).

Plant Collection and Identification

Trachyspermum roxburghianum seeds were imported from Pakistan,
and their botanical identity was authenticated by the Taxonomy
Division of the National Herbarium of Peradeniya, Sri Lanka. A
voucher specimen was deposited for future reference at the
Herbarium of the Hettigoda Industries (Pvt) Ld

Preparation of the Distillate of Trachyspermum
roxburghianum (Siddhalepa Asamodagam Spirt - Sid.AS)

Sid.AS was prepared in accordance with the method given in the
Ayurveda Pharmacopeia. The cleaned, washed, and dried seeds
(15 g) were hydro-distilled in a 500 mL round bottom flask for
2 h. The distillate with the essential oil of T. roxburghianum was col-
lected into an Erlenmeyer flask and partitioned into a separation
flask. After the separation of the two layers, the bottom layer
(100 mL) (aqueous layer) was used as the finished product (Sid.AS).

Extraction of Chemical Constituents in Sid.AS Samples

Sid.AS (300 mL) was transferred into a separatory funnel and
partitioned with ethyl acetate (3× 100 mL). The ethyl acetate
fraction from each partition was then combined and dried
using anhydrous sodium sulfate to remove the remaining

Table 6. MIC and MLC Values of Sid. AS Against Test Pathogenic
Microorganisms.

MIC/MLC
mg/ml

Test microorganism

E. coli B. subtilis S. aureus C. albicans

MIC 5.00 11.00 5.00 9.00
MLC 7.00 13.00 7.00 11.00
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water. Subsequently, the solvent was completely evaporated
using a rotary evaporator set at 40 °C. The remaining viscous
solution was weighed and prepared for biological testing.

GC-MS Analysis of the Sid.AS

The Sid.AS extracted into ethyl acetate was examined by gas
chromatography-mass spectrometry (GC-MS) using Agilent
7890 B / 5977 B Series GC/MSD with a 30 m×0.25 mm
i.d.×0.25 mm DB-5 ms (J & W Scientific, Folsom, CA, USA)
column. The analysis parameters were set as: oven temperature
program, 50 °C (1 min), 50 °C to 150 °C (5 °C/min), 150 °C
(3 min), 150 °C to 200 °C (10 °C/min); Helium gas flow rate,
37 cm/s; injector and detector temperatures, 250 oC. Samples
(1 μL) were injected. EIMS, electron energy, 70 eV; ion source
and connecting parts temperature, 250 °C. The acquisition
was performed in scanning mode (mass range m/z 35-400 u).
Compounds were identified using relative retention times and
their mass spectra. Each mass spectrum was compared with
corresponding reference standard data reported in the mass
spectra from NIST 05 in-house libraries.

Quality Control Analysis of Sid.AS

Nutritional analysis, microbial detection, and heavy metal anal-
ysis of Sid.AS were investigated using standard AOAC and ISO
methods for the quality control aspects, as given in Table 2.

Determination of the Antioxidant Activity of Sid.AS

The antioxidant activity of Sid.AS was evaluated using DPPH
(2,2-diphenyl-1-picrylhydrazyl)27 and ABTS (2,2-Azino-Bis
(3-Ethylbenzothiazoline-6-Sulfonic Acid)28 radical scavenging
assays as described below.

Determination of DPPH Radical Scavenging Activity

The assay was carried out in a 96-well plate according to the
method described by Upamalika et al, 2015.27 A concentration
series (0.625, 1.25, 2.50, 5.00, and 10.00 mg/mL) was prepared
for the samples to be analyzed by dissolving an appropriate
amount of Sid.AS, and a positive control (BHT) separately.
Absorbance measurements were taken at 517 nm with the
microplate reader (Biotek, USA) after 30 min of incubation at
room temperature in the dark. The percentage inhibition was
calculated and plotted against the concentration to determine
the IC50. The IC50 values of all samples were calculated using
Graphpad Prism version 8.0.1 (244). Each concentration was
replicated three times, and statistical analysis was carried out
with One-way ANOVA using Minitab 17.

Determination of ABTS·+ Radical Scavenging Activity

The ABTS radical scavenging ability assay was carried out in a
flat bottom 96-well microtiter plate according to the method

described by Weerasinghe et al, 2022 with slight modifica-
tions.28 Different doses of the test sample (Sid.AS) and positive
control of butylated hydroxy-toluene (BHT) (0.625, 1.25, 2.50,
5.00, and 10.00 mg/mL) were added (10 μL) to 190 μL of
freshly prepared ABTS solution in the 96 well plate. All reagents
were mixed and incubated for 7minutes at room temperature
under dark conditions. The absorbance of each well was mea-
sured at 714 nm with the Microplate Reader (Biotek, USA).
The percentage inhibition and the IC50 values were calculated
using GraphPad Prism 8.0.1 (244).

Determination of Urease Enzyme Inhibitory Activity

Urease inhibitory activity of Sid.AS was evaluated using a mod-
ified Berthelot spectrophotometric method, and the absorbance
was measured at 625 nm.29 The test solutions of Sid.AS, and
positive control (Thiourea) were prepared with concentrations
of 0.625, 1.25, 2.50, 5.00, and 10.00 mg/mL. The assay solution
contained urea (0.125 mol/L, 80 µL) as the substrate, a test
sample (20 µL) and phosphate buffer (pH 7.4). Urease
enzyme (80 µL) was added to start the enzymatic reaction,
and after 30 min, the ammonia concentration in each sample
was measured by incubating the mixture with 500 µL of solu-
tion A (0.50 g phenol and 2.50 mg of sodium nitroprusside in
100 mL of distilled water) and 500 µL of solution B (0.50 g
sodium hydroxide and 840 µL of sodium hypochlorite 5% in
100 mL of distilled water) at 37 °C for 30 min. The absorbance
of each well was measured at 625 nm by the plate reader
(Biotek, USA). The following equation was generated to calcu-
late the percentage inhibition of the urease enzyme:

(%) inhibition = [(C –T ) / C ] ∗ 100
Where inhibition (%) is the inhibition of the enzyme, T is the
absorbance of the test sample (Sid.AS or Positive Control in
the solvent) in the presence of enzyme, and C (Control) is the
absorbance of the solvent in the presence of enzyme. Data
expressed as mean± standard error (SD). The IC50 values of
Sid.AS, and the positive control (thiourea) in methanol were cal-
culated using Graphpad Prism version 8.0.1 (244). Each con-
centration was replicated three times, and statistical analysis
was carried out with a One-way ANOVA using Minitab 17.

Determination of Anti-Inflammatory Activity

The anti-inflammatory assay used the human red blood cell sta-
bilization method, which uses the heat induced hemolysis prin-
ciple.30,31 The assay was conducted for Sid.AS, and the positive
control separately. The concentrations of test samples used
were 0.625, 1.25, 2.50, 5.00, and 10.00 mg/mL. Aspirin at the
same concentrations as the test samples was used as the positive
control. The samples were dissolved in 0.50mL of DMSO
(dimethyl sulfoxide), and the assay was performed. The absor-
bance of the supernatants was measured at 560 nm using the
Microplate Reader (Biotek, USA) by using aliquots of 200 μL
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for each well in a 96 well-plate from each mixture. The test was
performed in triplicates, and IC50 values were calculated using
the statistical software Graphpad Prism version 8.0.1 (244).

Determination of α-Amylase Enzyme Inhibitory Activity

The α-amylase assay was also carried out in a flat-bottom
96-well microtiter plate, according to the method described
by Maduranga et al (2018)17 with slight modifications. The
enzyme assay was performed for Sid.AS, and the positive
control (Acarbose). The concentrations of test samples used
were 0.625, 1.25, 2.50, 5.00, and 10.00 mg/mL and the blank
samples were prepared without the test sample or the amylase
enzyme separately. The percentage inhibition of α-amylase
and the IC50 values were calculated to evaluate the antidiabetic
activity of each extract after recording absorbance at 540 nm.
The experiment was carried out in triplicate. The IC50 values
were calculated using the statistical software Graphpad Prism
version 8.0.1 (244).

Determination of α-Glucosidase Enzyme Inhibitory Activity

The α-glucosidase inhibitory activities of Sid.AS, and the posi-
tive control (Acarbose) were performed using the method
described by Telagari & Hullatti in 2015.32 The concentrations
of test samples used were 0.625, 1.25, 2.50, 5.00, and 10.00 mg/
mL. Acarbose at the same concentrations as the test samples
was used as the positive control. P-NPG (5 mM, 20 μL) was
used as a substrate and incubated further at 37 °C for 20 min.
The absorbance was measured at 405 nm to measure the
released p-nitrophenol using the Microplate Reader (Biotek,
USA). Without a test substance, they were used as control
samples, and each experiment was performed in triplicate.
The results were expressed as percentage inhibition, and the
IC50 values were calculated using the statistical software
Graphpad Prism version 8.0.1 (244).

Determination of Lipase Enzyme Inhibitory Activity

Lipase inhibition assay was performed to evaluate the anti-
obesity properties of Sid.As. The assay was carried out according
to the method described by Maduranga et al, 2018.17 The con-
centrations of test samples used were 0.625, 1.25, 2.50, 5.00, and
10.00 mg/mL and Orlistat was used as the positive control.
p-Nitrophenyl acetate (4 mM in tris buffer, pH 8.0) was added
to each test sample as the substrate and the absorbance was
measured at 405 nm after completion of the assay. Each exper-
iment was performed in triplicate. The percentage of inhibition
of the lipase enzyme and the IC50 values were calculated using
the statistical software Graph pad Prism version 8.0.1 (244).

Determination of Antimicrobial Activity

In vitro antimicrobial studies were carried out against four test
microorganisms, Escherichia coli (ATCC-25922), Bacillus subtilis

(ATCC-6633), Staphylococcus aureus (ATCC-25923) and Candida
albicans (ATCC-10231).33

Preparation of the Inoculum

The microorganisms which were used in this study were sepa-
rately cultured on sterilized Nutrient agar using the streak plate
method and incubated at 36± 1 °C for 24 h. Then isolated col-
onies were inoculated into nutrient broth according to
McFarland standards. Bacterial and fungal cultures were pre-
pared as 0.5 McFarland and incubated at 35± 2 °C for 12 h.
After incubation, cultures were standardized by measuring the
absorbance under OD600 0.4 - 0.5 (equal to 12× 108 CFU/
ml) to use as the starter culture.

Antibacterial Sensitivity Test (ABST)

ABST was performed for five selectively prepared concentra-
tions of Sid.As along with positive and negative controls
against four microorganisms by using the well diffusion
method on Mueller Hinton Agar. Each concentration (200
µL) and controls were poured into wells, and plates were incu-
bated at 36± 1 °C for 24 h. Amoxycillin (1.00 mg/mL) and
MeOH (70%) were taken as the positive and negative controls,
respectively.26,34,35

Antifungal Sensitivity Test (AFST)

AFST was performed against Candida albicans for five selected
concentrations of Sid.AS along with positive and negative controls
by using the well diffusion method on Potato Dextrose Agar
treated with 0.01% Streptomycin.36 Plates were incubated at 36
± 1 °C, 24 h. Fluconozole (20.00 mg/mL) was used as the posi-
tive control, and MeOH (70%) was used as the negative control.

Determination of Minimum Inhibitory Concentration (MIC)
and Minimum Lethal Concentration (MLC)

MIC and MLC of each test sample were evaluated using the fol-
lowing method. A small piece of agar from an inhibitory zone of
each concentration was transferred to a freshly prepared
Nutrient Agar plate. Then plates were incubated at 36± 1 °C,
for 24 h, and the growth of each test microorganism was
observed after 24 h incubation. The lowest concentration of
the test sample, which shows 100% growth inhibition of each
microorganism, was taken as the MLC, and the concentration
that shows an inhibitory zone, and showed an ability to revive
once transferred and incubated on a new agar plate was taken
as the MIC. All the concentrations were replicated three times.

Statistical Analysis

Each parameter was tested in triplicate. The values were
expressed as the mean± standard deviation (SD). The Tukey
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one-way analysis (ANOVA) was used to determine the signifi-
cant differences among all columns against the control, and a
P value <.05 was considered significant. All statistical analysis
was performed using Minitab 17.

Conclusion

The Asamodagum Spirit (Sid.AS) was characterized by thymol
as its major compound, alongside minor constituents such as
long-chain hydrocarbons and fatty acids. Notably, Sid.AS exhib-
ited substantial antioxidant activity as demonstrated by both
DPPH and ABTS assays, comparable to the positive control
(BHT). Moreover, Sid.AS displayed remarkable inhibitory
effects against lipase, α-glucosidase, α-amylase and urease
enzymes. In addition to its enzyme inhibition properties,
Sid.AS demonstrated potent antimicrobial activity, yielding sig-
nificant inhibition zones with low MIC and MLC values against
tested microorganisms. This suggests its potential as a natural
alternative for preventing food poisoning, owing to its antibac-
terial and antifungal effects. Overall, the findings of this study
emphasize the efficacy of Sid.AS in treating gastrointestinal dis-
orders. Furthermore, its promising anti-lipase and anti-diabetic
activities suggest its potential for managing obesity and diabe-
tes. Sid.AS emerges as a promising candidate for therapeutic
use, offering a multifaceted approach to addressing various
health concerns. Additionally, investigating the nutritional and
quality parameters according to Ayurvedic standards in Sri
Lanka ensures a comprehensive understanding of Sid.AS’s
potential benefits and safety profile align with traditional prac-
tices and regulatory requirements. This multidimensional
approach contributes significantly to evaluating Sid.AS’s
overall efficacy and safety, paving the way for its potential utili-
zation in healthcare or wellness applications.
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