
Abstract

Lakshadi Guggulu is one of the classical polyherbal Ayurvedic
drug formulations that are commonly employed in treating disorders of
bone metabolism, healing fractures, or degenerative joint diseases.
Despite the common practice of using Lakshadi Guggulu in traditional
medicine, there is little evidence of employing modern analytical
techniques in its standardization.

In the present study, the effort has been made to use High
Performance Thin Layer Chromatography (HPTLC) in the standardization
of the polyherbal formulation Lakshadi Guggulu and correlate the results
with various bioactive compounds, which are responsible for the efficacy
of the drug in treating certain inflammatory disorders like osteoarthritis.

The methanolic formulation was analyzed at different
concentrations using an ultraviolet detector at 254 nm as well as a
fluorescent detector at 366 nm.

The consistent chromatographic pattern indicates the uniform
presence of resin acids, guggulsterones, phenolic compounds,
withanolides, and lipid fractions in the formulation. The dominant
appearance of medium-polarity compounds like resinous fractions,
fluorescent steroidal lactones, supports evidence of the efficacy of the
drug in treating inflammatory diseases like osteoarthritis.

The HPTLC fingerprint serves as a reliable pattern for quality
assurance of Lakshadi Guggulu. The phytochemicals analyzed in the
herbal formula resin acids, guggulsterones, flavonoids, and withanolides
have been identified as being related to anti-inflammatory and osteogenic
pathways in the pathogenesis of degenerative joint diseases like
osteoarthritis.
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Osteoarthritis is the most common
arthritis in the world. Osteoarthritis can be
divided into two subgroups: the first one being
the primary osteoarthritis and the second one
being the secondary osteoarthritis. Osteoarthritis
traditionally has been associated with joint pain
and loss of function; however, the clinical
manifestations of osteoarthritis are highly
variable and range from a completely insignificant
finding to a devastating disease with a
permanently disabling process. Osteoarthritis
is a progressive degenerative joint disorder
characterized by cartilage erosion, subchondral
bone remodelling, synovial inflammation, and
chronic pain.24 Conventional pharmacological
management primarily offers symptomatic
relief and is often limited by gastrointestinal,
cardiovascular, and renal adverse effects with
long-term use. This therapeutic gap has
renewed interest in traditional formulations
with multitargeted mechanisms and favorable
safety profiles.

Lakshadi Guggulu,  described in
classical Ayurvedic texts such as Bhaishajya
Ratnavali, Yogaratnakara, and Chakradatta,
is traditionally indicated in Bhagna (fractures),
Sandhigata Vata, and disorders of bone
integrity. The formulation comprises Laksha
(Laccifer lacca), Guggulu (Commiphora
mukul), Asthishrinkhala (Cissus quadrangularis),
Ashwagandha (Withania somnifera), Arjuna
(Terminalia arjuna), and Nagabala (Grewia
hirsuta). Each constituent contributes distinct
pharmacological actions including anti-
inflammatory, anabolic, antioxidant, and
osteoprotective effects.19

Given the inherent chemical complexity
of polyherbal formulations, reproducible quality

control remains a major challenge. HPTLC
fingerprinting offers a rapid, reliable, and cost-
effective approach for phytochemical standa-
rdization by generating characteristic chrom-
atographic profiles reflective of formulation
composition.

Sample Preparation :

A finely powdered sample of Lakshadi
Guggulu (5 g) was extracted with 100 mL of
methanol using ultrasonication for 15 minutes.
The extract was cooled, filtered, and used as
the test solution for HPTLC analysis.

Chromatographic Conditions :

Chromatography was performed on
precoated silica gel 60 F2 5 4  HPTLC plates
(10 × 10 cm). Samples were applied as 6 mm
bands using a CAMAG Linomat 5 applicator.
Plate development was carried out up to 8 cm
in a saturated twin-trough chamber using
chloroform: methanol: formic acid (8:2:0.5 v/
v/v) as the mobile phase.

Detection and Documentation :

Developed plates were scanned using
a CAMAG TLC Scanner under:

 254 nm for UV-absorbing compounds.

 366 nm for fluorescent constituents

Densitometric evaluation was performed
using winCATS 4 software. Sample volumes
of 5.0, 10.0, 15.0, and 20.0 µL were analyzed
to assess consistency and concentration-
dependent resolution.
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HPTLC Fingerprint at 254 nm :

Fig. 1. Track 1 @ 254 nm

Fig. 2. Track 2 @ 254 nm

Fig. 3. Track 3 @ 254 nm
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At 254 nm, Lakshadi Guggulu exhibited
well-resolved peaks across all concentrations.
A dominant band consistently appeared in the
Rf range 0.36–0.38, contributing up to 76% of
total peak area at lower concentrations,
indicating the presence of major UV-absorbing

resinous constituents. Additional bands were
observed in the Rf ranges 0.55–0.58, 0.73–
0.79, and 0.99–1.00, reflecting a complex
mixture of phenolics, sterol derivatives, and
lipid fractions.

Fig. 4. Track 4 @ 254 nm

Fig. 5. Track 1 @ 254 nm



Fig. 6. Track 2 @ 254 nm

Fig. 7. Track 3 @ 254 nm
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Fig. 8. Track 4 @ 254 nm

HPTLC Fingerprint at 366 nm :

Fig. 9. Track 1 @ 254 nm
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Fig. 10. Track 2 @ 254 nm

Fig. 11 Track 3 @ 254 nm

Fig. 12. Track 4 @ 254 nm
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Fig. 13. Track 1 @ 254 nm

Fig. 14. Track 2 @ 254 nm
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Fig. 16. Track 4 @ 254 nm

Fig. 15. Track 3 @ 254 nm
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Fluorescence detection at 366 nm
revealed prominent peaks in the Rf range 0.81–
0.92, accounting for more than 50% of total
area at higher concentrations. These fluorescent

bands are characteristic of steroidal lactones
and withanolides. Minor fluorescent signals at
lower Rf values indicated the presence of low-
molecular-weight phenolics and organic acids.

The reproducibility of peak positions
and relative areas across concentrations
confirms formulation consistency and analytical
robustness.

One of the inherent challenges that
exist in the standardization of polyherbal
preparations like Ayurvedic formulations is the
analytical complexity. In the present study,
HPTLC fingerprint profiling of Lakshadi
Guggulu showed that there is consistency in
the chromatographic profile at different
concentrations of the formulation. The
distribution of peaks is meaningful in
understanding the phyto constitution and
pharmacological basis of classical use of
Lakshadi Guggulu in the management of

Fig. 17. Result peaks of HPTLC of Lakshadi Guggulu

degenerative musculoskeletal diseases like
osteo.

The low-Rf zone (0.14-0.15) was
identified as a low portion (~2-3% area),
comprising low molecular mass phenolic
compounds and organic acids. Although the
latter are of a relatively low quantitative nature,
these compounds are well acknowledged with
regard to their antioxidant buffering potential.
Low-polarity phenolic compounds, from
sources such as plant resins and barks, with a
similar chemical nature to the above-mentioned
compounds, were reported to express supportive
effects with regard to the process of
detoxification, as well as the scavenging of free
radicals, which may indirect influence the
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These pathways thus relate directly with the
pathology of osteoarthritis, which follows a
state of low-grade inflammation and cartilage
degradation.2,16,25

The Rf range of 0.55–0.58, though
contributing only 2–3% of the chromatogram,
holds considerable pharmacological importance.
This Rf range has been attributed to flavonoids
and phenolic glycosides, primarily consisting
of Cissus quadrangularis, also known as
Asthishringhala, and Terminalia arjuna.
These compounds have been found to induce
osteoblast proliferation, increase collagen
synthesis, and induce mineralization, thus
facilitating bone repair and regeneration.
Research studies have established the
fracture-healing and osteogenic potential of
Cissus quadrangularis, validating its inclusion
in formulations targeting skeletal disorders.3,13

inflammatory cascade of chronic joint
diseases.15,21

The major chromatographic region of
interest, i.e., Rf 0.36 - 0.38, was found to
account for 27 - 76% of the total area at various
concentrations of the formulation. This has thus
identified the major bioactive zone of the
concern for the formulation. The chromato-
graphic region of interest thus ascribes to the
migration pattern of various active constituents
of Gugsulsterones, Resin Acids, and other
related phenolic terpenoids as identified in the
essential components of both Commiphora
mukul and Laksha resin. Guggulsterones have
been proved to exhibit potent anti-inflammatory
activity along with lipid modulatory activity,
which can be addressed by the inhibition of
NF-κB signaling pathways and suppression of
the pathways of both COX-2 and LOX enzymes.

Table-1. Interpretation of HPTLC findings with already available evidence
Rf Observed Probable Likely Plant Probable
Range Area % Phytochemical Source(s) Pharmacological    Citations

I Class Role
0.14– ~2–3% Low-MW Minor polar Mild antioxidant, base
0.15 phenolics, organic fractions from matrix; contributes to      [6,20 ]

acids Laksha, trace detoxification
Guggulu
components

0.36– 27–76% Resin acids, Guggulu, Major anti-inflammatory,
0.38 (Dominant guggulsterones, Laksha anti-arthritic, lipid-      1,17,11

band) phenolic terpenoids resin modulatory activity
(chondroprotective,
COX/LOX modulation)

0.55– ~2–3% Flavonoid Asthishrin- Osteogenic stimulation,
0.58 glycosides, ghala, Arjuna antioxidant support,       [4,5]

phenolic glycosides bone healing
0.73– 5–26% Tannins, oligomeric Arjuna, Cardioprotective, tissue    [14,,13,
0.79 phenolics, sterol Nagabala, repair, collagen    12,26 ]
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The middle Rf region 0.73–0.79
showed a moderate but variable peak area 5–
26% corresponding to tannins, oligomeric
phenolics, and sterol glycosides contributed
presumably by Terminalia arjuna, Grewia
hirsuta (Nagabala), and Withania somnifera.
Tannins and triterpenoidal phenolics possess
well-documented astringent, anti-inflam-
matory, and wound-healing properties. These
compounds are also known for modulating
collagen cross-linking and stability of the
extracellular matrix, which is of direct relevance
in osteoarthritis where degradation of cartilage
matrix is a hallmark feature. The cardioactive
profile of Terminalia arjuna-based phenolics
may also be beneficial in elderly osteoarthritis
patients with associated cardiovascular risk
factors.22,23

The most striking feature of the
HPTLC profile was the high-Rf fluorescent
zone 0.81–0.92, which was particularly intense
under 366 nm detection up to 58% area,
representative of withanolides and steroidal
lactones, chiefly from Withania somnifera,
with overlap of guggulsterone fractions.
Withanolides are reported to be adaptogenic,
immunomodulatory, and anti-stress agents,
which are reported to dampen oxidative stress

and inflammatory intermediates. In the context
of osteoarthritis, these actions may additively
or synergistically contribute to symptom
amelioration functional outcome, and tolerance
to chronic disease stressors. Extensive reviews
have documented the multi-system pharmacology
of withanolides and thereby confer strong
biological rationale to their role in this
formulation.10,8

The Rf zone 0.99–1.00 represented a
significant non-polar fraction (18–38%)
contributed by triglycerides, long-chain fatty
acids, and sterols of the Laksha waxes, and
lipid-rich fractions of Guggulu and
Asthishringhala. While lipid fractions are
traditionally considered to be pharmacologically
inactive, recent evidence does prove that they
often enhance solubility, membrane permeability,
and deeper tissue penetration of the co-
administered phytoconstituents. According to
Ayurvedic pharmaceutics, such a lipid matrix
could be traditionally recognized to provide a
Yogavahi (bio-carrying) action that can extend
the therapeutic efficacy into deeper tissues.18,27

Therapeutic and Clinical Relevance :

The pharmaceutical standardization

glycosides Ashwagandha modulation, anti-
inflammatory

0.81– 3–58% Withanolides, Ashwagandha, Adaptogenic, anabolic,
0.92 (higher steroidal lactones, Guggulu anti-stress, immunomo-      [11,12,9 ]

under guggulsterones dulatory effects
366 nm)

0.99– 18–38% Triglycerides, Laksha waxes, Enhances absorption,      [7,12]
1.00 long-chain fatty lipid fraction deep tissue penetration

acids, sterols of Guggulu/
Asthishringhala
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demonstrated in this study provides analytical
support to the ongoing randomized double-blind
placebo-controlled clinical trial evaluating
Lakshadi Guggulu with physiotherapy in knee
osteoarthritis. The presence of bioactive
phytochemical classes with known anti-
inflammatory and osteogenic effects
strengthens the biological plausibility of observed
clinical outcomes such as pain reduction,
improved joint mobility, and reduced reliance
on rescue analgesics.

HPTLC fingerprinting of Lakshadi
Guggulu establishes a characteristic and
reproducible phytochemical profile that can
serve as a reference standard for quality control.
The detected bands correspond to pharmaco-
logically relevant constituents that collectively
explain the formulation’s therapeutic efficacy
in degenerative joint disorders. Integrating
classical Ayurvedic formulations with modern
analytical validation not only enhances
scientific credibility but also supports their
rational clinical application in chronic
musculoskeletal diseases.
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