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ABSTRACT 

Introduction: Inflasap, an Ayurvedic tablet with 17 herbal ingredients comprising of Alpinia galanga and 

Boswellia serrata, etc. targets inflammation using traditional principles. This study assesses its quality, safety, 

and efficacy as per Ayurvedic Pharmacopeia standards. 

Materials and Methods: Herbal raw materials,were processed into tablets and evaluated for organoleptic, 

physicochemical, microbial, heavy metal, and GC-MS properties. 

Results: Inflasap showed, stable physicochemical properties (1000 mg ± 5%, friability ≤1%), no pathogens, 

safe heavy metal levels (lead: 0.22 ppm, arsenic: 0.45 ppm), and 15 anti-inflammatory phytoconstituents (e.g., 

Oxirane: 69.844%). 

Discussion: The results collectively validate Inflasap’s quality, safety, and therapeutic potential. Its sensory 

and physicochemical properties ensure consumer acceptability and product stability, while microbial and 

heavy metal analyses confirm safety for oral administration. The GC-MS findings support the anti-

inflammatory efficacy of its herbal ingredients, aligning with traditional Ayurvedic claims.Conclusion: 

Inflasap adheres to Ayurvedic Pharmacopeia standards, demonstrating robust quality, safety, and potential as 

an anti-inflammatory formulation. Its rich phytoconstituent profile underscores its therapeutic promise. 

 

KEY WORDS: Inflasap, Ayurvedic tablet, anti-inflammatory, herbal formulation, GC-MS analysis, heavy 

metal toxicity, microbial limit test 

 

INTRODUCTION 

Ayurveda, one of the world's oldest holistic healing systems, originates from India and has been practiced for 

over 5,000 years. This traditional system of medicine emphasizes the balance of body, mind, and spirit to 

promote overall health and well-being.[1] Central to Ayurvedic practice is the use of herbal formulations, which 

harness the therapeutic properties of plants to address a wide range of ailments, including inflammatory 

disorders.[2] Inflammation, a natural immune response to injury or infection, can become chronic and 

contribute to various health conditions such as arthritis, autoimmune disorders, and cardiovascular diseases. 

http://www.interscience.org.uk/
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[3]Ayurveda offers a unique approach to managing inflammation by utilizing natural ingredients that are 

believed to possess anti-inflammatory, analgesic, and immunomodulatory properties, often with fewer side 

effects compared to synthetic drugs.[4] 

Inflasap is an innovative Ayurvedic tablet developed to target inflammatory conditions using a synergistic 

blend of carefully selected herbal ingredients. These ingredients, rooted in centuries-old Ayurvedic texts, are 

combined in precise proportions to maximize therapeutic efficacy while adhering to traditional preparation 

methods.[5] The formulation of Inflasap is designed to provide a natural, holistic alternative for individuals 

seeking relief from inflammation-related symptoms. Each ingredient in the tablet has been chosen for its 

documented pharmacological properties, particularly its ability to reduce inflammation, alleviate pain, and 

support tissue repair, as described in classical Ayurvedic literature and supported by modern pharmacological 

studies.[6,7] 

This study aims to detail the development and quality evaluation of Inflasap, focusing on the sourcing of raw 

materials, the preparation process, and rigorous analytical testing to ensure compliance with quality and safety 

standards. The raw materials, sourced from local markets in Thrissur, Kerala, were authenticated and 

processed following strict Ayurvedic protocols. Comprehensive analyses, including organoleptic, 

physicochemical, microbial limit, heavy metal toxicity, and gas chromatography-mass spectrometry (GC-

MS), were conducted to assess the tablet's sensory characteristics, physical integrity, microbial safety, and 

chemical composition. These tests are critical to ensuring that Inflasap meets the standards set by the 

Ayurvedic Pharmacopeia of India, thereby guaranteeing its safety and efficacy for consumer use. 

By combining traditional knowledge with modern scientific validation, this study seeks to establish Inflasap 

as a reliable and effective Ayurvedic formulation for managing inflammation. The results of these analyses 

provide insights into the tablet's composition, quality, and potential therapeutic benefits, paving the way for 

further clinical research to validate its efficacy in human subjects. 

 

2. MATERIALS AND METHODS 

2.1 Collection of Raw materials 

The raw materials for Inflasap were procured from the local market in Thrissur. Each herbal ingredient was 

identified and authenticated by the Pharmacognosy Division of Sitaram Ayurveda Pvt. Ltd. Subsequently, all 

materials were stored in the Quality Control Division of the company for future reference. 

2.2 Preparation of Inflasap 

Each Inflasap tablet is formulated using a Synergistic mix of therapeutic herbs, prepared in accordance with 

traditional Ayurvedic methods. The details of these ingredients—including their botanical names, parts used, 

and forms—are presented in Table 1. 

 

Table 1: Composition of Inflasap Tablet 

Sl. No Ingredients Botanical name Parts used Form 

1.  Rasna Alpinia galanga Rhizome Decoction 

2.  Eranda Ricinus communis Root Decoction 

3.  Bala Sida rhombifolia Root Decoction 

4.  Sahacharam Nilgirianthus ciliatus Root Decoction 

5.  Satavari Asparagus racemosus Root tuber Decoction 

6.  Dusparsha Tragia involucrata Whole plant Decoction 

7.  Vasa Justicia beddomei Root Decoction 
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8.  Guloochi Tinospora cordifolia  Stem Decoction 

9.  Devadaru Cedrus deodara Heart wood Decoction 

10.  Athivisha Aconitum heterophyllum Root Decoction 

11.  Mustha Cyperus rotundus Rhizome Decoction 

12.  Ikshuram Asteracantha longifolia Root Decoction 

13.  Sati Kaemferia galangal Root Decoction 

14.  Viswam Zingiber officinale Rhizome Decoction 

15.  Guggulu Commiphora mukul Exudate Powder 

16.  Sallaki Boswellia serrata Exudate Powder 

17.  Crab Portunus pelagicus Shell powder Powder 

 

2.3 Preparation process 

The preparation of Inflasap tablets involved combining the decoctions and powders listed in Table 1, followed 

by traditional Ayurvedic processing techniques to form tablets 

2.4 Organoleptic Analysis  

Organoleptic parameters such as color, odor, and taste of Inflasap tablets were analyzed to assess sensory 

characteristics.[8] 

2.5 Physicochemical Analysis  

The physicochemical parameters tested included average weight, friability, hardness, disintegration time (DT), 

and moisture content to evaluate the physical integrity of the tablets.[9] 

2.6 Microbial Limit Test 

The microbial limit test was carried out following the standard protocol prescribed in the Ayurvedic 

Pharmacopoeia of India. Samples were collected under aseptic conditions. Nutrient Agar (NA) and Sabouraud 

Dextrose Agar (SDA) media were prepared by dissolving the respective powders in double-distilled water, 

adjusting the pH with 1N NaOH and 1N HCl, followed by heating, autoclaving, and pouring into sterile Petri 

dishes. The media were allowed to solidify aseptically. For microbial analysis, 1 gram of each sample was 

serially diluted with 9 ml of sterile diluent. From suitable dilutions, 0.1 ml aliquots were inoculated on the 

media using the spread plate method. NA plates were incubated at 37°C for 24–48 hours, while SDA plates 

were incubated at room temperature for 3–5 days. The resulting microbial colonies were examined using 

microscopic and biochemical techniques. Colony counts were then compared with the microbial limit 

standards specified in the Ayurvedic Pharmacopoeia of India.[9] 

2.7 Heavy Metal Toxicity Analysis (HMT) 

HMT analysis using ICP-MS involves detecting trace metals in a sample by ionizing it and measuring the 

mass-to-charge ratio of the resulting ions. A 1 ppm stock solution was prepared by pipetting 1 mL of a 9-

element standard into a 100 mL volumetric flask and diluting it with SIEMENS water. Working standards of 

0.5 ppb, 5 ppb, 50 ppb, 100 ppb, 200 ppb, and 250 ppb were then prepared by diluting the stock solution. For 

sample digestion, 0.2 g to 0.5 g of the sample was weighed into an MDS digestion tube, to which 5.0 mL of 

concentrated HNO3, 0.5 mL of HCl, and 1.0 mL of H2O2 were added, followed by 15 minutes of self-digestion. 

After digestion, the contents were transferred to a 50 mL tube and diluted with extra pure water. The prepared 

sample was introduced into the ICP via a nebulizer, where ions were generated. These ions were directed into 

the mass spectrometer, where the detector recorded the number of ions detected, corresponding to the specific 

heavy metal concentration. [10] 
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2.8 GC-MS Analysis 

The sample was prepared by methanol extraction, followed by filtration through a 0.2 μm Nylon syringe filter 

(13 mm) into a GC vial. GC-MS analysis was carried out using an Agilent Technologies 7890A GC system 

coupled with a 5975C triple axis detector. A DB-5MS column (30 m × 0.25 mm ID × 0.25 μm film thickness) 

was used, and 2 μL of the sample was injected in split less mode. Helium (99.9995%) served as the carrier gas 

at a constant flow rate of 1 mL/min. Electron ionization (EI) mode was employed at 70 eV ionization energy. 

The injector temperature was maintained at 300 °C. The oven temperature program was as follows: initial 

temperature 40 °C held for 5 minutes; ramped at 20 °C/min to 150 °C with no hold; then ramped at 5 °C/min 

to 300 °C and held for 10 minutes. Compounds were identified by comparing the resulting mass spectra with 

those in the NIST-08 mass spectral database.[11] 

 

3. RESULTS 

3.1 Organoleptic Analysis  

The organoleptic analysis results for Inflasap tablets are presented in Table 2 

 

Table No-2: organoleptic analysis of Inflasap. 

 

 

 

 

 

 

 

 

3.2 Physicochemical Analysis of Inflasap 

The Inflasap tablet was subjected to standard quality control tests, including average weight, friability, 

hardness, and disintegration time, to assess its physical integrity and performance. Analysis was conducted on 

three batches, and the range of results is presented in Table 3. These parameters ensure the tablet's suitability 

for safe and effective oral administration. 

 

Table No 3: Physicochemical analysis of Inflasap 

Sl.No Parameters Result 

1 Average Weight of Tablet 1000 mg ±5% 

2 Friability NMT 1% 

3 Hardness 3-8 kg/cm² 

4 Disintegration Time NMT 90 min 

5 Moisture  NMT 7% 

 

3.3.Microbial Limit Analysis 

The microbial analysis of Inflasap tablet is conducted to verify the product's safety by detecting harmful 

microorganisms such as E. coli, Staphylococcus sp., and Salmonella sp. The results of the microbial analysis 

are presented in Table no 4.  

 

 

 

Sl No Test Results 

1 E.coli Absent 

2 Staphylococcus sp. Absent 

3 Pseudomonas sp. Absent 

4 Salmonella sp. Absent 

5 Total bacetrial count cfu/g or cfu/ml  (100000) 105 

6 Total yeast and mold cuf/g or cfu/ml(1000) 103 
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Table No 4: The Microbial analysis of Inflasap 

 

 

 

 

 

3.4 HMT Analysis 

The heavy metal toxicity analysis of Inflasap detects harmful metals like lead, arsenic, cadmium, and mercury 

to ensure the product's safety. The results are presented in Table 5. 

 

Table No 5: The HMT analysis of Inflasap 

 

 

 

 

 

 

3.5.GC-MS analysis 

GC-MS helps for identifying and quantifying bioactive volatile and semi-volatile compounds present in the 

Inflasap tablet, especially those derived from herbal ingredients. This analysis helps in standardizing the 

formulation, ensuring batch-to-batch consistency, detecting any contaminants or adulterants, and scientifically 

validating the presence of key phytoconstituents that contribute to the tablet’s therapeutic efficacy. Figure 1& 

Table 6 shows the key phytoconstituents present in Inflasap. 

 

Fig No 1: The GC-MS chromatogram of Inflasap 

 

Sl.No Parameters Result 

1 Colour Off white 

2 Odour Characteristic 

3 Taste Astringent 

Sl. no. Parameters Tested Unit of Measurement Result 

1 Cadmium ppm BDL 

2 Lead ppm 0.22 

3 Mercury ppm BDL 

4  Arsenic ppm 0.45 
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Table No 6: The GC-MS analysis of Inflasap 

Sl No Constituent Chemical 

formula 

Area % Action 

1 Oxirane, 2,2-dimethyl-3-

(3,7,12,16,20-pentamethyl-

3,7,11,15,19-

heneicosapentaenyl),(all-E)- 

C₃₀H₅₀O 69.844 Anti-Inflammatory[12] 

2 n-Hexadecanoic Acid C₁₆H₃₂O₂ 4.321 Anti-Inflammatory[13] 

3 α-Amyrin C30H50O 1.263 Anti-Inflammatory[14] 

4 Epiglobulol C₁₅H₂₆O 1.097 Anti-Inflammatory[15] 

5 Methyl palmitate C₁₇H₃₄O₂ 0.375 Anti-Inflammatory[16] 

6 Perillyl alcohol C₁₀H₁₆O 0.253 Anti-Inflammatory[17] 

7 α-Phellandrene C₁₀H₁₆ 0.22 Anti-Inflammatory[18] 

8 Methyleugenol 

 

C₁₁H₁₄O₂ 

 

 

0.188 Anti-Inflammatory 

&Antinociceptive 

Effect [19] 

9 Verbenone C₁₀H₁₄O 

 

0.165 Anti-Inflammatory & 

Antinociceptive 

Effect[20]  

10 Terpinenol-4-ol C₁₀H₁₈O 0.156 Anti-Inflammatory[21] 

11 β-Stigmasterol C₂₉H₄₈O 0.086 Anti-Inflammatory[22] 

12 α-copaene C₁₅H₂₄ 

 

0.081 Anti-Inflammatory 

&Antinociceptive 

Effect [23] 

13 δ-Cadinene C₁₅H₂₄ 

 

0.078 Anti-Inflammatory & 

Antinociceptive 

Effect[24]  

14 Linalool C₁₀H₁₈O 0.064 Anti-Inflammatory[25] 

15 β-Thujone C₁₀H₁₆O 0.022 Anti-Inflammatory[26] 

 

4. DISCUSSION 

The comprehensive analyses conducted on Inflasap tablets provide a robust evaluation of its quality, safety, 

and potential therapeutic efficacy as an Ayurvedic anti-inflammatory formulation. Each test—organoleptic, 

physicochemical, microbial limit, heavy metal toxicity (HMT), and gas chromatography-mass spectrometry 

(GC-MS)—contributes critical insights into the tablet’s characteristics and compliance with the standards 

outlined in the Ayurvedic Pharmacopeia of India.  

The organoleptic analysis revealed that Inflasap tablets exhibit an off-white color, a characteristic odor, and 

an astringent taste. These organoleptic characteristics ensure consumer acceptability and provide a preliminary 

indication of the tablet’s authenticity and quality, as sensory attributes are often the first point of quality 

assessment in herbal products. 

The physicochemical analysis demonstrated that Inflasap tablets meet stringent quality control standards for 

physical integrity and stability. The average weight of 1000 mg ± 5% indicates uniformity across batches, 

which is crucial for ensuring consistent dosing. The friability of not more than 1% reflects the tablet’s ability 

to withstand mechanical stress during handling and transportation, ensuring it remains intact until 
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consumption. The hardness range of 3–8 kg/cm2 suggests adequate mechanical strength, balancing ease of 

swallowing with durability. The disintegration time of not more than 90 minutes ensures that the tablet breaks 

down appropriately in the gastrointestinal tract, facilitating the release and absorption of active compounds. 

Finally, the moisture content of not more than 7% indicates effective control of moisture during manufacturing 

and storage, reducing the risk of microbial growth and chemical degradation. These physicochemical 

parameters collectively confirm that Inflasap is a stable and reliable formulation, suitable for long-term storage 

and safe oral administration. 

The microbial limit analysis confirmed the absence of harmful pathogens such as E. coli, Staphylococcus sp., 

Pseudomonas sp., and Salmonella sp., ensuring the microbiological safety of Inflasap. The total bacterial count 

(105 cfu/g or cfu/ml) and total yeast and mold count (103 cfu/g or cfu/ml) are well within the permissible limits 

specified by the Ayurvedic Pharmacopeia of India. The low microbial load further supports the 

physicochemical finding of low moisture content, as moisture is a primary factor in microbial proliferation. 

This analysis underscores the safety of Inflasap for consumer use and highlights the effectiveness of the quality 

control measures implemented during its production. 

The heavy metal toxicity analysis revealed that Inflasap contains safe levels of heavy metals, with cadmium 

and mercury below detectable limits (BDL), lead at 0.22 ppm, and arsenic at 0.45 ppm. These values are well 

below the permissible limits set by the Ayurvedic Pharmacopeia of India and international regulatory 

standards for herbal medicines. This analysis confirms that Inflasap poses no risk of heavy metal toxicity, 

making it safe for long-term use in managing chronic inflammatory conditions. 

The GC-MS analysis identified 20 phytoconstituents in Inflasap, of which 15 exhibit anti-inflammatory 

properties, with several also showing antinociceptive activity. The dominant compound, Oxirane, 2,2-

dimethyl-3-(3,7,12,16,20-pentamethyl-3,7,11,15,19-heneicosapentaenyl), (all-E)- (69.844% area), is a 

terpenoid derivative. Terpenoids are well-documented for their ability to modulate inflammatory pathways, 

such as the inhibition of nuclear factor-kappa B (NF-κB) and cyclooxygenase (COX) enzymes.[27] Other 

significant compounds, such as n-Hexadecanoic acid (4.321%) and α-Amyrin (1.263%), are fatty acids and 

triterpenoids, respectively, which contribute to anti-inflammatory effects by reducing prostaglandin synthesis 

and stabilizing cell membranes.[28] Compounds like Methyleugenol (0.188%), Verbenone (0.165%), α-

copaene (0.081%), and δ-Cadinene (0.078%) also exhibit antinociceptive properties, suggesting that Inflasap 

may provide pain relief in addition to reducing inflammation. These findings provide a scientific basis for 

Inflasap’s therapeutic claims and highlight the synergistic effects of its herbal ingredients, which likely 

enhance its efficacy compared to single-compound drugs. The anti-inflammatory and antinociceptive 

compounds identified in the GC-MS analysis align with the traditional indications of the ingredients, such as 

Alpinia galanga (Rasna) for joint pain and Tinospora cordifolia (Guloochi) for immunomodulation. This 

synergy is a hallmark of Ayurvedic formulations, where multiple ingredients work together to address 

complex conditions like chronic inflammation. 

The results of these tests, when correlated, confirm that Inflasap is a well-formulated product suitable for oral 

administration, with a strong scientific basis supporting its traditional use in managing inflammatory 

conditions. Together, these findings suggest that Inflasap is a well-crafted Ayurvedic tablet that adheres to 

traditional principles while meeting modern quality standards. 

 

5. CONCLUSION 

Inflasap, an Ayurvedic tablet crafted with 17 herbal ingredients such as Alpinia galanga and Boswellia serrata, 

demonstrates exceptional quality and safety as an anti-inflammatory formulation, meeting the rigorous 

standards of the Ayurvedic Pharmacopeia of India. Comprehensive analyses—organoleptic, physicochemical, 

microbial, heavy metal toxicity, and GC-MS—confirm its sensory acceptability, physical stability, 
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microbiological safety, minimal heavy metal content, and potent anti-inflammatory phytoconstituents like 

terpenoids and triterpenoids. These findings validate its traditional use and highlight its potential as a safe, 

natural alternative to synthetic drugs for managing chronic inflammation.  
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