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ABSTRACT

The Siddha system of medicine is a traditional holistic healthcare system widely practised for managing various diseases. Vellulli Parpam (VP) is a
classical siddha formulation used for Gunman (Peptic ulcer), Soolai (Pain), and Peruvayuru (Ascites). Aim: To evaluate and standardise the Siddha
herb-mineral formulation, Vellulli Parpam. The increasing use of traditional medicines necessitates scientific validation and standardisation to ensure
their quality and safety. Methods: Physicochemical and instrumental analyses (Heavy metal analysis, HPTLC) were performed as per PLIM Guidelines.
Results: Physico-chemical analysis of VP showed that the loss on drying was 11.50 %, Total Ash value was 6.49 %, and Water soluble ash was 3.71 %.
The pH of the VP was 6.51. HPTLC fingerprint profiling of VP revealed the presence of sixteen components at 254nm and ten phytocomponents at
520nm. Heavy metal analysis confirmed the absence of detectable heavy metal residues in this formulation. Conclusion: The findings of this study
indicate that Vellulli Parpam meets standard quality and safety parameters and contains significant bioactive constituents that may contribute to its

therapeutic efficacy.
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INTRODUCTION

The Siddha system of medicine is one of the oldest traditional
healthcare systems, utilising a variety of Herb-mineral
formulations to manage chronic diseases. According to the
ancient Siddha literature, Agathiyar Vaidhiya Valladhi 600 ',
Vellulli Parpam (VP), one of the internal formulations is a Herbo-
mineral preparation recommended for the treatment of Gunmam
(peptic ulcer). Among these, Vellulli Parpam, a calcined
preparation (Parpam), is traditionally indicated for Gunmam, a
condition comparable to Peptic ulcer disease in modern medicine.
The formulation primarily contains Allium sativum (gatrlic),
which is known for its anti-ulcerogenic, antimicrobial, and
antioxidant properties that contribute to gastric mucosal
protection and ulcer healing 23. Standardisation of such
traditional formulations is essential to ensure safety, efficacy, and
reproducibility. Physicochemical parameters, including loss on
drying, total ash, acid-insoluble ash, and water-soluble ash, play
a fundamental role in assessing purity, moisture content, and
inorganic composition*. These baseline evaluations also support
advanced analytical techniques such as Fourier Transform
Infrared Spectroscopy (FT-IR), Scanning Electron Microscopy
(SEM), and Powder X-ray Diffraction (PXRD), which provide
detailed insights into chemical structure, morphology, and
crystallinity >, However, variability in raw materials and the lack
of standardised processing methods pose challenges to quality
consistency.  Therefore, integrating modern analytical
approaches, including chromatographic methods like Thin Layer

Chromatography (TLC) and High-Performance Thin Layer
Chromatography (HPTLC), along with heavy metal analysis, is
crucial for authentication and quality control®. The present study
aims to evaluate the organoleptic, physicochemical, and
instrumental characteristics of Vellulli Parpam to establish
scientific evidence for its traditional use. Such investigations are
expected to support quality standardisation and enhance the
credibility and wider acceptance of Siddha formulations in
contemporary healthcare.

MATERIALS AND METHODS

Collection of the raw drug
The raw drugs, except Vellaipoondu (Allium sativum), were
bought from an authenticated Siddha raw drug store in Chennai.
The fresh Vellaipoondu were purchased from the local market in
Chennai, Tamil Nadu, India.

Identification and Authentication of the drug

All the raw drugs, including the fresh garlic bulbs, were
recognised and verified by the expert Dr C. Lakshmana Raj
MD(S), Department of Gunapadam, Government Siddha Medical
College, Chennai, Tamil Nadu, India. The sample was labelled as
660-667/PGG/GSMC-CH/2023-2026.

Purification of the drug:

The purification of the raw drugs was done as per the classical
Siddha literature Sikitcha Ratna Deepam 7.
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Preparation of Vellulli Parpam (VP)

Table 1: Composition of Vellulli Parpam (VP)

Name of the drug Botanical name Quantity
Vellaipoondu Allium sativum 1 Padi (1.3kg)
Karunjeeragam Nigella sativa 2 '5 Palam (87.5g)
Paal Perungayam Ferula asafoetida 1 4 Palam (43.75g)
Chukku Zingiber officinale 1 4 Palam (43.75g)
Milagu Piper nigrum 1 Palam (35g)
Thippili Piper longum 1 Palam (35g)
Karpoga arisi Psoralea corylifolia 1 Palam (35g)
Inthuppu Sodium chloride impurum 1 5 Palam (17.5g)

Procedure

All ingredients except fresh Vellaipoondu (4/lium sativum) were
placed in an earthen mud pot, which was then closed with a
suitable lid. The junction between the pot and lid was sealed
airtight with a mud-smeared cloth, and the sealed pot was
incinerated by Kukkuda Pudam using 10 dried cow dung cakes.
After self-cooling, the incinerated material was transferred to a
stone mortar (kalvam) and ground into a fine powder. Fresh
Vellaipoondu (Allium sativum) was ground into a fine paste,
triturated with the incinerated powder, and the final product was
dried and stored in an airtight container.

Administration of the drug

Form of the medicine: Parpam

Route of administration: Internal

Dosage: Moondru viral alavu (1.25g), Morning only

Duration: 40 days

Indication: 8 vagai Gunmam, 18 vagai Soolai, Peruvayuru, Anda
Vayu.

STANDARDISATION OF THE DRUG

Standardisation plays a crucial role in ensuring that a Siddha
formulation is reliable and suitable for therapeutic use. The
prepared drug underwent detailed analytical evaluation to
confirm its quality, safety, and effectiveness. This process
involved assessing organoleptic properties such as colour, odour,
taste, and texture, as well as physicochemical parameters,
including moisture content (loss on drying), total ash, acid-
insoluble ash, water-soluble extractive value, and pH. These
evaluations collectively establish consistent quality standards,
verify potency, and ensure the reproducibility of Vellulli Parpam
for clinical use.

Organoleptic character: The Organoleptic evaluation of Vellulli
Parpam was conducted through sensory examination of colour,
odour, taste, and texture.

Physiochemical analysis: Physiochemical studies of the trial
drug have been done 8.

1. Loss on Drying (Moisture Content)

2 g of the sample was accurately weighed into a previously dried
and weighed evaporating dish. The material was dried in an oven
maintained at 105°C until a constant mass was achieved. The
reduction in weight was determined and expressed as a
percentage of moisture content.

2. Total Ash

2 g of the air-dried sample was placed in a silica crucible and
incinerated at a temperature not exceeding 450°C until all organic
matter was completely removed. After cooling, the residue was
weighed, and the total Ash value was calculated as a percentage
of the initial sample weight.

3. Acid Insoluble Ash

The ash obtained from the total ash procedure was treated with 25
ml of dilute hydrochloric acid and gently boiled for 5 minutes.
The insoluble portion was filtered through ashless filter paper,
washed thoroughly with hot water, ignited, cooled, and weighed.
The acid-insoluble ash content was then calculated as a
percentage.

4. Water Soluble Ash

The total ash was boiled with 25 ml of distilled water for 5
minutes. The remaining insoluble matter was filtered, ignited,
cooled, and weighed. The difference between the total ash and the
insoluble residue was taken as the water-soluble ash and
expressed as a percentage.

5. Water Soluble Extractive

5 g of the sample was macerated with 100 ml of chloroform-water
for 24 hours with intermittent shaking. After filtration, 25 ml of
the filtrate was evaporated to dryness in a pre-weighed dish and
dried at 105°C. The residue obtained was weighed, and the
extractive value was calculated as a percentage.

6. pH Determination

1 g of sample drug was dissolved in 10 ml of freshly boiled and
cooled distilled water. The solution was filtered, and the pH was
measured at 25°C using a properly calibrated digital pH meter.

INSTRUMENTAL ANALYSIS

A) Heavy metal analysis

Heavy metals such as lead (Pb), cadmium (Cd), arsenic (As), and
mercury (Hg) in the Parpam sample were determined using
standard methods prescribed by AOAC International °.

B) High Performance Thin Layer Chromatography
High-Performance Thin-Layer Chromatography (HPTLC) is an
effective analytical method for assessing the quality of herbal
drugs and formulations. It enables the separation, detection, and
measurement of characteristic compounds present in plant
materials. The resulting chromatographic fingerprint provides a
dependable approach for standardisation and for identifying key
bioactive constituents in herbal products '°.

Sample preparation: 1 g of test sample was accurately weighed
and dissolved in 10 mL of methanol in a volumetric flask. The
mixture was sonicated for 15 minutes to ensure complete
extraction of soluble constituents. The solution was then filtered
through a 0.45 pm membrane filter, and the clear filtrate was used
for HPTLC analysis.

TLC/HPTLC Methodology

10, 15 pl applied sample extract on TLC plate using Camag’s
ATS4 applicator and developed by the Mobile phase: Toluene:
Acetone: Acetic acid (9:1:0.5, v/v) up to 8 cm distance. After
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development, the plate was photo-documented using Camag’s
TLC Visualizer under UV 254nm and UV 366nm. The plate was
scanned using Camag’s Scanner 4 at UV 254nm (D2
lamp/Absorption mode); fingerprint profiles of the extract were
documented. Then the plate was dipped in vanillin-sulphuric acid
reagent, followed by heating at 105 °C until the development of
coloured spots. The plate was then photo documented in white
light and scanned at 520 nm (W lamp/Absorption mode) *.

RESULTS
Organoleptic characters: The organoleptic characters of Vellulli
Parpam were evaluated by sensory methods described in

Khandelwal "' & Lohar “.

Table 2: Sample Description of Vellulli Parpam

Parameter Results
State Solid
Nature Very fine
Odour Characteristic
Touch Soft -moderately coarse
Appearance Black

The organoleptic evaluation revealed that Vellulli Parpam was a
solid, very fine powder with a characteristic odour and uniform
black appearance (Table 2).

Physiochemical analysis of drug

Table 3: Physicochemical Parameters of Vellulli Parpam

Parameter Results

Loss on drying 11.50 %

Total ash 6.49 %

Water soluble ash 371 %

Acid insoluble ash 0.52 %

Water soluble extractives 46.39 %
pH 6.51

The physicochemical analysis of Vellulli Parpam indicates that
the formulation meets acceptable quality parameters. The loss on
drying (11.50%) indicates a controlled moisture level, which is
important for maintaining stability and preventing degradation.
The total Ash value (6.49%) suggests the presence of inorganic
constituents, confirming proper incineration during preparation.
The water-soluble ash (3.71%) indicates the proportion of
minerals that are readily soluble, while the low acid-insoluble ash
(0.52%) shows minimal contamination with insoluble impurities
such as silica or soil. The high water-soluble extractive value
(46.39%) demonstrates that a significant number of active
constituents can be extracted in aqueous medium, which may
enhance the drug’s therapeutic potential. The pH value of 6.51
indicates that the formulation is nearly neutral, suggesting better
compatibility with the gastrointestinal environment. Overall,
these results confirm that the drug is properly processed,
relatively pure, and suitable for medicinal application.

Instrumental analysis
Heavy metal analysis

Table 4: Heavy metal analysis of Vellulli Parpam

Parameter Limits Results (mg/kg)
Arsenic (As) 3 mg/kg BLQ
Cadmium (Cd) 0.3 mg/kg BLQ
Mercury (Hg) Img/kg 0.98 mg/Kg
Lead (Pb) 10 mg/kg BLQ

BLQ: Below Limit of Quantification

The heavy metal analysis of Vellulli Parpam shows that arsenic
(As), cadmium (Cd), and lead (Pb) are below the limit of
quantification (BLQ), indicating that these toxic metals are not
detectable. The mercury level of 0.98 mg/kg was found to be
within the permissible by Ayush standards '2.

HPTLC Finger Printing Analysis of VP

Derivatized

UV 254 nm UV 366 nm

Figure 1: TLC Chromogram of VP
TLC Rf and colour of spots

Table 5: TLC Rf and colour of spots

UV 254 nm UV 366 nm Derivatized
R;value Color Ry value Color Ry value Color
0.16 Green 0.5 Aqua 0.6 Violet
0.21 Green 0.15 Blue 0.14 Violet
0.45 Green 0.22 Blue 021 Violet
0.52 Green 030 Aqua 0.56 Violet
0.58 Green 035 Blue 0.61 Violet
0.61 Green 0.41 Green 0.72 Violet
0.65 Green 0.45 Blue
0.71 Green 0.50 Blue
0.97 Green 0.59 Blue
0.68 Aqua
0.72 Aqua

The HPTLC fingerprint of Vellulli Parpam showed 9 spots at 254
nm with Rf 0.16-0.97, 11 fluorescent spots at 366 nm with Rf
0.15-0.72, and 6 violet spots after derivatisation with Rf 0.14—
0.72 (Table 5). The presence of multiple bands across UV and
post-derivatisation  indicates a complex mixture of
phytoconstituents. The consistency of the major bands at Rf
values of 0.21, 0.45, and 0.61 across different detection modes
further supports the stability of the phytoconstituents even after
the Pudam process.
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HPTLC fingerprint profile

HPTLC Finger print profile at 520 nm

. _ahd |

Track 1, 1D: Velluli Parpam

m‘m‘m‘m‘m‘ m‘m Area | Area
Position| Height  Position| Height | % | Position| Height %

004RI 03AU O00SRI 156AU 141% O07Rt 00AU 1780AU 051%
010Rt 08AU O014Rf 346AU 312% O16Rf 03AU 6B50AU 189%
019R! 00AU 022Rf 209AU 188% 024Rt 14AU 4019AU 114%
034R1 79AU O041Rf 337AU 303% 042Rf305AU 146B9AU 417%
043Rf 341AU 0S0Rt T11AU 640% O51Rf644AU 36767AU 1045%
052Rf 644AU 0SER! 1439AU 1296% 0SOR! 91.7AU 57652AU 16.38%
05ORf 918AU 062Rf 2094AU 1886% 06BRIS34AU 8454.1AU 24.03%
06BR! 537AU 073Rf 2320AU 2090% 079R! 132AU 97906AU 27.82%
080R! 143AU 083RI 246AU 222% 086RI 0.1AU T706AU 219%
096RI 09AU O097Rf 3244AU 2022% 100Rf 124U 40179AU 11.42%

3|0|-|~‘o\m|~|0l~‘- g

Figure 2A: HPTLC at UV 520 nm of VP

HPTLC Finger print profile at UV 254 nm

. AA Amm ~AA

Track 1. ID: Velluli Parpam

Peak| start [ start | Max l Max l Max l End ‘ End | Area } Area
Position| Height | Position| Height | % | Position  Height %

4| 00SRt 0SAU O010Rf 114AU 079% O012Rf 00AU 1235AU 032%

2| 0.14Rf 03AU 017Rf 702AU 484% O019Rf 46AU 11327AU 295%

3 0.19Rf S1AU  021Rf 441AU 304% 023Rf 09AU 731.0AU 190%

4 0.27 Rt 03AU 030Rf 242AU 167% 032Rf S51AU 4838AU 1.26%

033Rf S5BAU 036Rf 332AU 229% 037Rf28BAU 6224AU 162%
037Rf 200AU 038Rf 452AU 3.11% 040Rf27.6AU 10608AU 276%
041Rf 274AU 045Rf 133.0AU 9.16% 0.47Rf S8.0AU 3945.1AU 10.28%
047Rf 582AU 049Rf 765AU 527% 051Rf629AU 1767.4AU 460%
051Rf 632AU 053Rf 140.1AU 965% 0S5SRf 77.0AU 37626AU 9.80%
055Rf 77.1AU 0S58Rf 129.7AU 893% 059Rf25.1AU 29223AU 761%
0.59Rf 1253AU 060Rf 153.4AU 10.57% 0.63Rf 09.5AU 4139.5AU 10.78 %
063Rf 109.5AU 06SRf 159.7AU 11.00% 069Rf S3.9AU 5748.1AU 1498 %
069Rf S541AU 072Rf 2320AU 1598% 0.79Rf 349AU B8069.0AU 21.02%
085Rf 165AU 087Rf 208AU 1.43% 090Rf 1.4AU 5752AU 150%
091Rf 14AU 094Rf 236AU 163% 095Rf 4BAU 4279AU 111%
096Rf SBAU 098Rf 1548AU 1066% 100Rf B1AU 2871.1AU 7.48%

Figure 2B: HPTLC at UV 254 nm of VP

The HPTLC profiles of Vellulli Parpam at 254nm, the
chromatogram shows well-defined and moderately resolved
peaks, particularly concentrated between Rf 0.40 and 0.75. Major
peaks with higher area percentages (notably around Rf ~0.63—
0.72) suggest the presence of dominant bioactive compounds. At
520 nm, the chromatogram exhibits fewer but more intense peaks,
highlighting compounds that respond to visible-range detection,
likely due to derivatisation or naturally coloured constituents.
Prominent peaks with high intensity and area (especially near Rf
~0.69-0.98) indicate significant components that may contribute
to therapeutic activity. The HPTLC profiles of Vellulli Parpam
at 254nm, the chromatogram shows well-defined and moderately
resolved peaks, particularly concentrated between Rf 0.40 and
0.75. Major peaks with higher area percentages (notably around
Rf ~0.63-0.72) suggest the presence of dominant bioactive
compounds. At 520 nm, the chromatogram exhibits fewer but
more intense peaks, highlighting compounds that respond to
visible-range detection, likely due to derivatisation or naturally
coloured constituents. Prominent peaks with high intensity and
area (especially near Rf ~0.69-0.98) indicate significant
components that may contribute to therapeutic activity.

DISCUSSION

The Vellulli Parpam (VP) Organoleptic characters revealed that it
was a solid state, of a very fine nature, characteristic odour, soft
to moderately coarse touch, and black appearance, indicating
proper processing, uniform particle size distribution and absence
of contamination.

The physicochemical parameters showed a loss on drying of
11.50%, total ash of 6.49%, water-soluble ash of 3.71%, and acid-
insoluble ash of 0.52%, suggesting minimal impurities and good
quality. The high water-soluble extractive value (46.39%) and pH
6.51 indicate the presence of active constituents and near-neutral
compatibility.

Heavy metal analysis revealed arsenic, cadmium, and lead as
BLQ, and mercury at 0.98 mg/kg within permissible limits,
confirming safety and compliance with Ayush standards.

The HPTLC fingerprint of Vellulli Parpam indicates a complex
and chemically diverse formulation, as shown by multiple bands
under UV (254 nm and 366 nm) and post-derivatisation. The
presence of several spots with different Rf values reflects a
mixture of phytoconstituents with varying polarity and chemical
characteristics, formed during the Pudam process. Consistent
bands at Rf 0.21, 0.45, and 0.61 across detection modes suggest
the presence of stable marker compounds that withstand thermal
processing. This reproducibility supports the formulation’s
stability and reliability, which are important for quality control
and standardisation. Densitometric analysis shows that most
compounds are concentrated in the mid-polar range (Rf 0.40—
0.75). Prominent peaks around Rf 0.63-0.72 at 254 nm, with
higher area percentages, indicate dominant constituents that may
contribute significantly to therapeutic activity. At 520 nm, fewer
but more intense peaks are observed, representing compounds
that respond to visible detection, either naturally or after
derivatisation. Overall, the HPTLC profile provides a
characteristic fingerprint of Vellulli Parpam, confirming the
presence of multiple stable bioactive components. This profile
can be used as a reference to ensure the consistency, purity, and
authenticity of the formulation in future studies.

CONCLUSION

The present study comprehensively evaluated the quality, safety,
and physicochemical profile of Vellulli Parpam (VP) using
standard analytical techniques. The organoleptic characteristics -
solid state, very fine nature, characteristic odour, soft to
moderately coarse texture, and black appearance confirmed
proper processing and uniformity of the formulation.
Physiochemical parameters, including loss on drying, ash values,
extractive value, and near-neutral pH, indicated minimal
impurities, good stability, and the presence of significant active
constituents. Heavy metal analysis demonstrated that toxic
elements such as arsenic, cadmium, and lead were below
quantifiable limits, while mercury levels remained within
permissible standards, confirming the safety of the formulation
for therapeutic use. The HPTLC fingerprint reveals a chemically
diverse composition with consistent and reproducible bands,
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indicating the presence of stable compounds formed during
processing. Overall, these findings substantiate that Vellulli
Parpam (VP) meets acceptable quality and safety standards and
possesses a characteristic physicochemical profile, supporting its
authenticity and potential efficacy against Gunmam (Peptic
ulcer).
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