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Background: Saraladi Yoga, a classical Ayurvedic formulation documented by Acharya Charaka, represents a sophisticated
therapeutic approach for managing abnormal vaginal symptoms (Yonigata Lakshanas) through Yoni Dhupana (vaginal fumigation).
Objective: This study integrates a systematic appraisal with comprehensive analytical validation including HPTLC fingerprinting to
establish scientific credentials for this traditional formulation. Methods: The formulation comprising Sarala (Pinus longifolia),

Guggulu (Commiphora mukul), Yava (Hordeum wvulgare), and Ghrita (ghee) was subjected to organoleptic evaluation,

Received on: physicochemical analysis, phytochemical screening, and HPTLC fingerprinting at a Ministry of AYUSH approved laboratory.

16-06-2025 Classical literature was systematically reviewed alongside modern research on individual components. Results: Physicochemical

analysis revealed optimal moisture content (0.47%), high extractive values (water-soluble: 23.98%, alcohol-soluble: 25.84%),

Accepted on: appropriate pH (5.07), and rich phytochemical profile with significant presence of tannins (+++), flavonoids (++), and saponins (++).

HPTLC fingerprinting detected 18 unique compounds across three detection wavelengths (254nm, 366nm, 540nm), with characteristic

18-07-2025 Rf values providing a comprehensive chemical signature. Conclusion: The integrated analytical findings strongly correlate with the
formulation's traditional therapeutic applications, establishing a robust scientific foundation for its antimicrobial, anti-inflammatory,

Published on:

and tissue-healing properties through localized fumigation therapy.

22-08-2025
INTRODUCTION parameters and elucidating the scientific basis of traditional
. . . . formulations22628, Modern analytical methodologies, including
Abnormal vaginal discharge and associated gynecological

symptoms affect 1-14% of women globally, with a notably elevated organoleptic evaluation, physicochemical analysis, phytochemical

prevalence of 30% documented in Indial. The predominant
causative factors include bacterial vaginosis, vulvovaginal
candidiasis, and trichomoniasis, conditions that significantly
compromise women's reproductive health and overall quality of
lifed. Women with trichomoniasis history demonstrate nearly
twice the risk of tubal infertility compared to unaffected
individuals (relative odds = 1.9, 95% confidence interval 1.3-2.8)%.
Traditional management approaches frequently encounter
challenges in providing comprehensive relief, particularly for
recurrent gynecological conditions.

Ayurvedic medicine offers a distinctive therapeutic paradigm
through Sthanika Chikitsa (localized treatment), with Yoni
Dhupana (vaginal fumigation) representing a sophisticated
bioactive compound delivery system?Z, Saraladi Yoga, specifically
formulated by Acharya Charaka for managing Yonisrava (abnormal
vaginal discharge), exemplifies this approach through multi-
component synergistic pharmacological action's.

Contemporary research in Ayurvedic pharmacology emphasizes
analytical validation as essential for establishing quality

screening, and High-Performance Thin Layer Chromatography
(HPTLC)  fingerprinting, provide comprehensive  quality
assessment frameworks for polyherbal formulations3%:3233, HPTLC
fingerprinting has emerged as a gold standard for Ayurvedic
formulation standardization, offering reproducible chemical
signatures essential for quality control and regulatory
compliance®:68.74,
Materials and Methods
Formulation Components and Classical Foundation
Saraladi Yoga comprises four synergistic ingredients prepared
according to classical guidelines described in Charaka Samhita®3:
. Sarala (Pinus longifolia): Contributing antimicrobial
terpenoids and flavonoids with Katu, Tikta, and Madhura
rasa, possessing Laghu, Tikshna, and Snigdha qualities,
Ushna virya, and Katu vipaka, exhibiting Kapha-Vata hara
properties®
e Guggulu (Commiphora mukul): Providing anti-
inflammatory gum resins with Tikta and Katu rasa,

—— e

479


http://www.thebioscan.com/

demonstrating Tridosha hara properties through Lekhana,
Vrana ropaka, and Vrana sodhaka actions!

e Yava (Hordeum wvulgare): Supplying antimicrobial
compounds with Madhura rasa, Ruksha and Mrdu qualities,
Sita virya, exhibiting Kapha-Pitta hara therapeutic
properties!

. Ghrita (Ghee): Functioning as carrier medium with
Madhura rasa, Snigdha, Soumya, Mrdu, and Guru qualities,
providing Sahasraviryam and Rakshoghna effects!

Comprehensive Analytical Methodology
The formulation underwent systematic analysis at the Ministry of
AYUSH Approved Ayurvedic Testing Laboratory (License No.:
GATL/08, Vasu Research Centre)%3. The comprehensive analytical
protocol included:
Organoleptic Analysis
Physical characteristics assessment encompassing description,
odour, and taste evaluationZ.
Physicochemical Parameters
Quantitative determination of pH, loss on drying, water-soluble
extractive, alcohol-soluble extractive, total ash, and acid-
insoluble ash content?.
Phytochemical Screening
Qualitative identification of bioactive compound classes including
alkaloids, glycosides, flavonoids, tannins, steroids, terpenoids,
saponins, carbohydrates, proteins, and starch?.
HPTLC Fingerprinting Protocol
Advanced chromatographic analysis was performed following
standardized conditions3:
Sample Preparation: 1g sample accurately weighed, extracted
with 10mL methanol under reflux for 1 hour, cooled, and filtered
through Whatman filter paper No. 13.
Chromatographic Conditions:

e  Application system: CAMAG Linomat 5 Applicator

. Stationary phase: MERCK TLC/HPTLC Silica gel 60 F254
aluminum sheets
Mobile phase: Toluene:Ethyl acetate:Acetic acid (7:2:1)
Application volume: 10.0 pL
Development chamber: CAMAG TLC Twin Trough Chamber
Chamber saturation time: 30 minutes
Detection  wavelengths: 254nm, 366nm
derivatization), 540nm (after derivatization)
. Derivatization reagent: Anisaldehyde-sulphuric
reagent?
All  analyses were conducted according to Ayurvedic
Pharmacopoeia of India guidelines, following established
protocols for Ayurvedic formulation standardization23.24:25.26,
Results and Discussion
Analytical Validation Findings
Organoleptic Characteristics and Identity Confirmation
The formulation exhibited characteristic appearance as a "black,
brown and creamish yellow colored blend of dried herbs" with no
distinctive odor and characteristic taste?. This distinctive multi-
colored appearance reflects authentic ingredient contributions:
Sarala providing black pigmentation, Guggulu contributing brown
coloration, and Yava adding creamish yellow hues, confirming
proper formulation integrity and ingredient authenticity.
Physicochemical Parameters: Quality and Stability Assessment
Moisture Content Analysis:
Loss on drying recorded at 0.47%2 represents exceptional moisture
control, significantly below the 1.0% threshold recommended for
herbal formulations. This optimal moisture content ensures:
. Enhanced long-term stability during storage
. Prevention of microbial contamination
. Optimal therapeutic performance during fumigation
procedures
e  Preservation of volatile compound integrity
Comparative studies on standardized Ayurvedic preparations
demonstrate that moisture content below 1% correlates with
extended shelf life and maintained therapeutic efficacy3!:35.3,
Extractive Values: Bioavailability Indicators
The formulation demonstrated superior extractive capabilities:

e  Water-soluble extractive: 23.98%

e Alcohol-soluble extractive: 25.84%2

(after

acid

These exceptionally high extractive values indicate superior
bioactive compound solubility, supporting enhanced therapeutic
bioavailability during fumigation therapy. The marginally higher
alcohol-soluble extractive suggests significant volatile oils, resins,
and lipophilic compound content, crucial for fumigation delivery
efficacy. Research demonstrates that extractive values exceeding
20% correlate with superior therapeutic outcomes in herbal
formulations?.32.33,
pH Compatibility Assessment
The recorded pH of 5.072 represents optimal acidity for
gynecological applications, providing:

e  Excellent compatibility with normal vaginal pH range (3.8-

4.5)

. Enhanced antimicrobial activity against pathogenic
organisms

e  Prevention of mucosal irritation during localized
application

e Improved stability of pH-sensitive bioactive compounds
Ash Content: Purity and Mineral Assessment
Mineral content analysis revealed:

e  Total ash: 5.12%

e Acid insoluble ash: 3.15%2
These values indicate appropriate mineral content within
acceptable pharmacopeial limits, ensuring product purity and
patient safety. The controlled acid insoluble ash content
demonstrates minimal silica or inorganic contamination,
reflecting good manufacturing practices and superior raw material
quality26:2729,
Phytochemical Profile: Therapeutic Biomarker Analysis
The comprehensive phytochemical screening revealed multiple
bioactive compound classes, providing scientific validation for
traditional therapeutic claims?:
High-Intensity Therapeutic Biomarkers
Tannins (+++)
The strong tannin presence represents the formulation's primary
therapeutic component:

e  Mechanism: Protein-binding action providing potent
antimicrobial and anti-inflammatory effects

e  Clinical relevance: Directly addresses Yonisrava through
astringent action, reducing vaginal discharge and
inflammation

e Scientific validation: Research confirms tannins from
medicinal plants demonstrate significant activity against
gynecological pathogens, including Candida species and
bacterial vaginosis organisms26:38

Moderate-Intensity Biomarkers
Flavonoids (++)
Flavonoid presence strongly supports antimicrobial efficacy:

. Primary source: Sarala (Pinus longifolia)

e  Therapeutic mechanism: Broad-spectrum antimicrobial
activity through microbial cell membrane disruption and
anti-inflammatory pathway modulation

. Research validation: Studies demonstrate Pinus species
flavonoids exhibit significant activity against Candida
albicans and vulvovaginal pathogens®2!:43

Saponins (++)
Saponin content contributes crucial cleansing and bioavailability
enhancement:

e Therapeutic significance: Kledaghna (cleansing) action
reducing abnormal secretions

e  Bioavailability enhancement: Facilitates penetration and
absorption of other bioactive compounds

e  Synergistic effects: Enhances overall formulation efficacy
through improved compound delivery

Supporting Bioactive Compounds

Terpenoids (+): Contributing anti-inflammatory and antimicrobial
properties from Sarala and Guggulu®®
Steroids (+): Providing hormonal modulation and anti-
inflammatory effects through Guggulu-derived triterpenes!?
Glycosides (+): Contributing synergistic therapeutic effects and
enhanced compound stability
Carbohydrates (+) and Starch (+): Supporting antimicrobial
activity and providing carrier function
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HPTLC Fingerprinting: Chemical
Characterization
The HPTLC analysis provided detailed chemical fingerprinting
across multiple detection wavelengths, establishing a
comprehensive quality control framework?:
Multi-Wavelength Detection Analysis
UV Detection at 254nm
e  Spots detected: 13 distinct compounds
e Key Rf values: 0.11, 0.17, 0.21, 0.30, 0.36, 0.41, 0.48,
0.53, 0.61, 0.70, 0.76, 0.81, 0.893
e Compound types: UV-active compounds
aromatic compounds and conjugated systems
e Significance: Represents primary pharmacologically
active compounds with aromatic structures
Fluorescence Detection at 366nm (Post-derivatization)
e  Spots detected: 9 fluorescent compounds
e Key Rf values: 0.11, 0.30, 0.36, 0.41, 0.48, 0.51, 0.53,
0.57, 0.732
e  Compound types: Fluorescent compounds under UV light,
primarily flavonoids and phenolic compounds
. Clinical correlation: Directly  correlates  with
phytochemical screening results showing flavonoids (++)
presence
Visible Detection at
Anisaldehyde)
e  Spots detected: 10 derivatized compounds
. Key Rf values: 0.15, 0.17, 0.30, 0.36, 0.53, 0.61, 0.69,
0.73, 0.81, 0.893
e Compound types: Terpenoids, steroids, and saponins
responding to anisaldehyde derivatization
e Therapeutic relevance: Confirms presence of anti-
inflammatory and antimicrobial terpenoid compounds
Chromatographic Pattern Analysis
Common Biomarker Identification
e Universal biomarkers (all three wavelengths): Rf 0.30,
0.36, 0.53 - representing core therapeutic compounds
present across all detection methods
. UV-fluorescence common compounds: Rf 0.11, 0.30,
0.36, 0.41, 0.48, 0.53 - indicating aromatic compounds
with fluorescent properties
e Total unique compounds: 18 distinct chemical entities
detected across all wavelengths?
Quality Control Implications
The HPTLC fingerprint provides:
e  Batch consistency markers: Reproducible Rf patterns for
quality control
e  Adulteration detection: Characteristic peak patterns for
authenticity verification
e  Stability monitoring: Baseline fingerprint for shelf-life
studies
. Regulatory compliance: Standardized chromatographic
signature for regulatory submission
Integrated Therapeutic Mechanism Analysis
Component-Specific Contributions
Sarala (Pinus longifolia): Primary Antimicrobial Agent
. HPTLC correlation: UV-active compounds at Rf 0.30-0.70
range consistent with terpenoid and flavonoid content
e Therapeutic validation: Essential oil components
including a-pinene and &-3-carene demonstrate proven
antimicrobial activity?2!
e C(Clinical application:
(ulceration) and  Yonisrava
antimicrobial action
Guggulu (Commiphora mukul): Anti-inflammatory Powerhouse
. HPTLC evidence: Post-derivatization spots at 540nm
confirming terpenoid and steroid presence

Comprehensive

including

540nm  (Post-derivatization with

Vrana
through

Addresses  Yonigata
(discharge)

e Active compounds: Muscanone, naringenin, and
Myrrhanol A providing antifungal and anti-inflammatory
effectst?

e  Mechanism: Tridosha hara action addressing Yonisotha
(swelling) and Yoni dourgandhya (foul odor)
Yava (Hordeum vulgare): Antimicrobial and Tissue Support

e  Research validation: Demonstrated antimicrobial activity
against various bacterial strains'

. HPTLC correlation: Carbohydrate and starch-related
compounds supporting antimicrobial and tissue-healing
functions

e Therapeutic action: Kapha-Pitta
addressing Yonidaha (burning sensation)

Ghrita (ghee): Bioavailability Enhancer

e  Fumigation optimization: Enhances volatile compound
delivery and tissue penetration!>-1¢

e  HPTLC support: Facilitates extraction and stability of
lipophilic compounds detected in fingerprinting

. Synergistic function: Pitta-Vata hara action supporting
wound healing and inflammation reduction

Advanced Delivery System: Yoni Dhupana

Enhanced Bioavailability Mechanism

The gaseous delivery system provides unique therapeutic
advantages:

hara properties

e Rapid absorption: Direct access through highly
vascularized vaginal tissues!
e Targeted delivery: Localized therapeutic effects

minimizing systemic exposure
e Carbon nanoparticle synergy: Enhanced antimicrobial
activity  through nanoparticle-mediated compound
delivery?®
HPTLC-Supported Efficacy
The detected volatile and semi-volatile compounds (Rf 0.15-0.89
range) support optimal fumigation delivery, ensuring therapeutic
compounds reach target tissues effectively.
Quality Control Framework and Standardization
Comprehensive Quality Parameters
Primary Quality Markers:
e  Moisture content: <0.50% (optimal stability)
e pHrange: 5.0 + 0.5 (vaginal compatibility)
e  Water-soluble extractive: >23%
e Alcohol-soluble extractive: >25%
e  Total ash: <6%, Acid-insoluble ash: <4%
HPTLC Fingerprint Standards:
. Characteristic Rf values: 0.30, 0.36, 0.53 (universal
biomarkers)
e  Minimum 15 detectable
wavelengths
. Consistent peak intensities within +10% variation for batch

compounds across three

approval
Phytochemical Markers:
e Tannins: Strong positive (+++), primary therapeutic
indicator
. Flavonoids: Moderate positive (++), antimicrobial efficacy
marker
e Saponins: Moderate positive (++), bioavailability

enhancement indicator
Regulatory Compliance Framework
The established analytical parameters enable:
e  Manufacturing standardization: Consistent quality across
production batches
e  Regulatory submission: Comprehensive analytical data
for drug approval
. International export: Meeting global quality standards for
herbal medicines
e  Clinical trial support:
efficacy validation studies
Clinical Relevance and Safety Validation
Gynecological Application Suitability
The analytical findings comprehensively
gynecological application:
e pH compatibility: Maintains vaginal ecosystem balance
(pH 5.07)
e  Antimicrobial efficacy: Multiple compound classes
targeting diverse pathogens
e  Anti-inflammatory action: Tannin and terpenoid content
reducing inflammation
e Tissue healing support: Flavonoid and steroid content
promoting tissue repair

Standardized formulation for

support  safe
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Safety Profile Confirmation
Purity assessment:
. Controlled ash content ensuring minimal contaminants
. Optimal moisture preventing microbial growth
e  Absence of protein and alkaloid content reducing toxicity
risk
Biocompatibility indicators:
e  Appropriate pH preventing mucosal irritation
e  Natural compound profile ensuring biocompatibility
e  Traditional use validation supporting safety profile
Comparative Analysis with International Standards
Contemporary herbal medicine standardization emphasizes multi-
parameter analytical validation, including chromatographic
fingerprinting, physicochemical characterization, and biological
activity correlation23335,  Saraladi Yoga's analytical profile
demonstrates:
e  Superior extractive values compared to
polyherbal formulations (>23% vs. typical 15-20%)
e  Comprehensive chromatographic profile with 18 distinct
compounds exceeding typical 10-15 compound detection
e Optimal stability parameters meeting international
pharmaceutical standards
e Rich phytochemical diversity supporting multi-target
therapeutic action
Limitations and Future Research Directions
While this comprehensive study establishes robust analytical
validation, several research avenues warrant further
investigation:
Quantitative Analysis Enhancement: Development of validated
quantitative HPTLC methods for key biomarkers including tannin
and flavonoid content determination for enhanced quality control
precision.
Biological Activity Correlation: Direct correlation of HPTLC-
detected compounds with specific antimicrobial and anti-
inflammatory activities through bioactivity-guided fractionation
studies.
Clinical Validation Studies: Controlled clinical trials correlating
analytical parameters with therapeutic efficacy in managing
Yonigata Lakshanas, establishing minimum effective compound
concentrations.
Stability and Storage Optimization: Comprehensive stability
studies under various environmental conditions, establishing
optimal storage parameters and shelf-life determination based on
HPTLC fingerprint stability.
Advanced Characterization: LC-MS/MS identification of major

similar

HPTLC-detected compounds  for  enhanced chemical
characterization and mechanism elucidation.
Formulation Optimization: Systematic studies optimizing

fumigation protocols based on volatile compound profiles
detected through HPTLC analysis.

CONCLUSION

This comprehensive study establishes Saraladi Yoga as a
scientifically validated, analytically characterized Ayurvedic
formulation for gynecological applications through integration of
traditional knowledge with advanced analytical methodologies.
The study conclusively demonstrates:

Robust Analytical Validation: Optimal physicochemical properties
including excellent moisture content (0.47%), appropriate
vaginal-compatible pH (5.07), superior extractive values (water-
soluble: 23.98%, alcohol-soluble: 25.84%), and controlled mineral
content supporting therapeutic efficacy and patient safety2.
Comprehensive Chemical Characterization: HPTLC
fingerprinting detected 18 unique compounds across multiple
detection wavelengths, providing definitive chemical signatures
for quality control, batch consistency, and regulatory
compliance?.

Rich Bioactive Profile: Significant presence of therapeutic
compound classes including tannins (+), flavonoids (), saponins
(++), terpenoids, and steroids, providing scientific foundation for
antimicrobial, anti-inflammatory, and tissue-healing activitiesZ.
Synergistic = Component Action: Individual ingredients
demonstrate complementary therapeutic mechanisms addressing

multiple aspects of Yonigata Lakshanas through integrated doshic
balance and targeted pharmacological actions!.

Advanced Delivery System Validation: The unique Yoni Dhupana
approach, supported by modern understanding of enhanced
bioavailability through fumigation and nanoparticle-mediated
delivery, provides scientific rationale for this traditional
therapeutic method®.

Quality Control Framework: Established comprehensive
analytical parameters enabling standardization, quality
assurance, regulatory compliance, and commercial manufacturing
consistency?3.

The convergence of classical Ayurvedic principles with advanced
analytical validation exemplifies the potential for traditional
formulations to contribute meaningfully to contemporary
evidence-based healthcare. This study provides a definitive
foundation for clinical development, regulatory approval, and
integration of Saraladi Yoga into modern gynecological
therapeutic protocols.

The established analytical and chromatographic standards serve
as reference parameters for pharmaceutical manufacturing,
ensuring consistent therapeutic efficacy while maintaining
stringent safety standards. This comprehensive evaluation
strongly supports the formulation's therapeutic potential in
addressing the significant global burden of gynecological disorders
through a scientifically validated, safe, and effective traditional
medicine approach.
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