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ABSTRACT 
The goal of the current study was to assess the anti-inflammatory effects of Permoterma reticulatum, Curcuma caesia 
and T. patula using phytochemical test using in-vitro protein denaturation methods. The in-vitro % inhibition of protein 
denaturation method was used to study and assess the anti-inflammatory properties of Permoterma reticulatum, 
Curcuma caesia and T. patula extracts. In order to evaluate the anti-inflammatory property, the test extracts were 
incubated with egg albumin at various concentrations under strictly controlled experimental circumstances. The 
reference medication utilised was acetyl salicylic acid. The current findings showed that hydroalcohalic extracts of 
Curcuma caesia exhibited highest inhibited protein (albumin) denaturation in a concentration-dependent manner. In the 
normal group, standard group, hydroalcohalic extracts of Permoterma reticulatum, Curcuma caesia and T. patula, the 
percentage inhibition of proteinase activity of Curcuma caesia was found to be 84.8%, Permoterma reticulatum 59.1%, 
36.2%, respectively. All things showed that hydroalcohalic extracts of Curcuma caesia and Permoterma reticulatum 
having strong anti-inflammatory bioactive components and that can aid to lessen inflammation and fend off chronic 
illnesses. To get the most anti-inflammatory benefits from Camellia sinensis, however, additional research is required to 
discover the ideal dosage and time frame for consumption. The findings of this research offer insightful information 
about the phytochemical makeup and anti-inflammatory activities of Curcuma caesia, which may be helpful in the 
creation of innovative therapeutic agents for the treatment of chronic inflammatory illnesses. 
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INTRODUCTION  
Medicinal plants have been used for thousands of years to treat various health conditions and diseases. 
They contain active compounds that have therapeutic properties and can be used to promote healing and 
alleviate symptoms. Different parts of the plant may contain different active compounds, such as the 
leaves, flowers, roots, or bark. Medicinal plants can be consumed in various forms, including teas, 
tinctures, capsules, and extracts.[1,2] In recent years, there has been a growing interest in natural 
remedies and alternative medicine, leading to increased research on the medicinal properties of plants. 
Many modern medicines are derived from medicinal plants, and scientists continue to study the potential 
of these plants for future medical applications. However, it is important to note that not all medicinal 
plants are safe and effective for everyone. Some may interact with medications or cause side effects, and 
their use should always be discussed with a healthcare provider. Overall, medicinal plants offer a natural 
and potentially effective alternative to conventional medicine, and their use has been an important part of 
traditional medicine for centuries.[3] 
Inflammation is a biological response of the body's immune system to harmful stimuli such as pathogens, 
damaged cells, or irritants. The main purpose of inflammation is to protect the body by eliminating the 
initial cause of cell injury, clearing out necrotic cells and tissues damaged from the original insult, and 
initiating the tissue repair process. [4] The inflammatory response involves the activation of immune 
cells, such as white blood cells and cytokines, which release chemicals that increase blood flow to the 
affected area and cause swelling, redness, heat, and pain. This response is part of the body's natural 
defense mechanism against infection and injury, but chronic inflammation can lead to tissue damage and 
disease. [5] Inflammation can occur in response to various factors such as infections, injuries, allergies, 

http://www.bepls.com
mailto:ashukla1007@gmail.com


BEPLS Vol 12 [5] April 2023                  210 | P a g e                ©2023 Authors 

autoimmune disorders, and exposure to toxins. Common symptoms of inflammation include redness, 
swelling, warmth, pain, and loss of function in the affected area. Treatment of inflammation typically 
involves addressing the underlying cause and may include medications such as anti-inflammatory drugs, 
corticosteroids, or immunosuppressants.[6] Inflammation is a natural response of the immune system to 
protect the body against harmful stimuli, such as pathogens, injuries, or toxins. There are two main types 
of inflammation: acute inflammation and chronic inflammation [7]. Acute inflammation: This type of 
inflammation is a short-term response that occurs rapidly after injury or infection. It is characterized by 
the classic signs of inflammation, including redness, swelling, heat, pain, and loss of function. Acute 
inflammation is a necessary part of the healing process and helps to clear the injured or infected tissue of 
debris and pathogens [8]. Chronic inflammation: This type of inflammation is a long-term response that 
persists even after the initial cause of the inflammation has been resolved. Chronic inflammation is often 
associated with a range of diseases, including arthritis, diabetes, heart disease, and some types of cancer. 
Unlike acute inflammation, chronic inflammation is not a protective response and can damage healthy 
tissues over time [9, 10]. In addition to these two main types of inflammation, there are also other 
subtypes of inflammation, including: [11, 12, and 13]. Systemic inflammation: This type of inflammation 
affects the whole body and is associated with a range of chronic diseases, including obesity, metabolic 
syndrome, and cardiovascular disease. Neuroinflammation: This type of inflammation occurs in the brain 
and is associated with a range of neurological disorders, including Alzheimer's disease, Parkinson's 
disease, and multiple sclerosis. Allergic inflammation: This type of inflammation occurs in response to 
allergens, such as pollen, dust mites, or certain foods, and is associated with allergic reactions, including 
asthma, hay fever, and hives. Autoimmune inflammation: This type of inflammation occurs when the 
immune system mistakenly attacks healthy tissues in the body, leading to a range of autoimmune 
disorders, including rheumatoid arthritis, lupus, and multiple sclerosis. These are problems can be treat 
by ayurvedic treatment. Scientific evidence suggests that black garlic, which is rich in S-allylcystein, as 
well as polyphenols from cat's claw (Uncaria tomentosa), devil's claw (Harpagophytum procumbens), 
camu-camu (Myrciaria dubia), and blackcurrant (Ribes nigrum), and citrus fruit extracts containing 
hesperidin, exhibit similar or greater effects than other well-studied extracts such as tea and cocoa. The 
combination of these extracts has the potential to produce synergistic effects with greater biological 
relevance at lower doses. In accordance with the polyherbal synergistic hypothesis, we have selected 
three natural plants, namely Parmotrema reticulatum, Curcuma caesia, and T. patula, to investigate their 
anti-inflammatory properties. These plants represent promising alternatives and offer a novel concept for 
the development of new drugs that can be used to treat topical inflammatory diseases [14-20]. 
 
MATERIAL AND METHODS 
Plant materials were collected local market from Bhopal region of Madhya Pradesh., India. Identified and 
authenticated was done by plants materials are verified by Pharmacognosist, Dr. Sandeep Kumar Singh, at 
the Central Ayurvedic Research Institute in Jhansi, Uttar Pradesh, with accession numbers 
CARI/H/13302021, CARI/H/13302022, CARI/H/13302023 Botanical Survey of India, Central Regional 
Centre, Praygraj, U.P. 
2.2 Extraction of plant material 
Plant material of Permoterma reticulatum, Curcuma caesia and T. patula were extracted separately by 
using cold maceration method; plant samples were collected, washed, rinsed and dried properly. Powder 
form of plant sample was extracted with hydroalcohalic solvent (30:70) and allows standing for 4-5 days 
each. The extract was filtered using filter paper to remove all unextractable matter, including cellular 
materials and other constituents that are insoluble in the extraction solvent. Extract was transferred to 
beaker and evaporated; excessive moisture was removed and extract was collected in air tight container. 
Qualitative analysis of extracts of different solvents was carried out to find out the presence of various 
phytoconstituents [21 Extraction yield of all extracts were calculated using the following equation below: 
 

Percentage Yield = Actual yield ×100 
   Theoretical yield 

 
Qualitative phytochemical estimation of extracts  
Phytochemical Estimation of Permoterma reticulatum, Curcuma caesia and T. patula extracts were 
determined using standard techniques such as alkaloids, flavonoids, tannins, phenol, saponins and 
glycosides etc. 
Preliminary in-vitro anti-inflammatory assays 
Protein denaturation assay 
In-vitro anti-inflammatory assays of Permoterma reticulatum, Curcuma caesia and T. patula were 
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performed according to the protocol described earlier with some modification. Reaction mixture was 
prepared by mixing varying concentrations of different extracts viz 100, 250 and 500μg/ml to 5% bovine 
albumin albumin in separate test tubes. Standard drug, Acetyl salicylic acid with standard drug was taken 
as positive control. Experiment was repeated three times and the percentage inhibition of protein 
denaturation exhibited by each extract was calculated as under: 
 
Percentage inhibition =   ௦   ௧ – ௦   ௦

ୠୱ୭୰ୠୟ୬ୡୣ ୭ ୡ୭୬୲୰୭୪
 x 100 

 
RESULT AND DISCUSSION  
Extraction of Selected plant materials 
Extraction of Selected Permoterma reticulatum, Curcuma caesia and T. patula were prepared by using 
leaves (10.66 kg), different solvent water, pet ether, chloroform and methanol. The yield of extract was 
found to be 8.3%, 3.1%, 8.3% and 7.6 % respectively. The results of yield of extract indicated that highest 
bioactive components present in water, chloroform and methanol extract. These extract may have 
potential therapeutic activities [20-22]. 
 

Table 2: Extractive values obtained from Permoterma reticulatum, Curcuma caesia and T. patula 
S.N. Solvent Color of extract % yield w/w 
1 Permoterma reticulatum Dark Bluish 8.3 
2 Curcuma caesia Blackish 3.1 
3 T. patula Dark Bluish 7.6 

 

 
Figure 5: Graph of Extractive values obtained from Permoterma reticulatum, Curcuma caesia and 

T. patula extract 
Phytochemical screening test 
According to research, PRHE has the best potential for bioactivity of any extract when it comes to 
glycosides, alkaloids, glycosides, phenolic compounds, tannins, saponins, flavonoids, and proteins. Hence, 
PRHE chose us for additional research. Results are shown in below Table 1.  
 

Table 1: Results of phytochemical screening test of Hydroalcohalic Extract 
S.N. Constituents P.reticulatum    C. caesia T. patula 
1 Alkaloids + + + 
2 Flavonoids + + + 
3 Phenols + + + 
4 Tannins + + + 
5 Saponins + + + 
6 Steroids & terpenoids + + + 
7 Glycosides - - - 
8 Carbohydrates + + + 
9 Anthraquinones + + + 

(+) indicates presence of phytochemicals; (-) indicates absence of phytochemicals 
 
Phytochemical constituents of Permoterma reticulatum, Curcuma caesia and T. patula extract were 
determined and found to be highest bioactive constituents present in water, methanol and ethanol 

0.00%
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respectively, due to highest polar nature of solvent. It indicated that these solvent having highest 
potential for the pharmacological action [23-24]. 
 
FTIR spectra of Permoterma reticulatum, Curcuma caesia and T. patula 
The leave extracts of Permoterma reticulatum, Curcuma caesia and T. patula indicated the presence of 
active biological compounds such as flavonoids, proteins, phenols, alkaloids and glycosides. In FTIR 
analysis, different peaks of functional gropus of bioactive compounds were identified. The finding results 
were revealed the presence of flavonoids, phenols, glycosides and alkaloids, respectively. The results are 
shown in Table 8 and Fig. 10. 
 

Table 8: FTIR peaks of ethanol extract of Permoterma reticulatum, Curcuma caesia and T. patula 
S.N. Sample Rf  Value  Colour Resolution 
1 A 0.06 Yellow Good 
2 B 0.72 Green Excellent 
3 C 0.12 Brown Best 
4 D 0.78 Dark green Excellent 

 

 
Figure: FTIR spectra of Permoterma reticulatum, Curcuma caesia and T. patula extracts 

 
In-vitro anti-inflammatory effects of Permoterma reticulatum, Curcuma caesia and T. patula extracts 
Effect of Permoterma reticulatum, Curcuma caesia and T. patula extracts on protein denaturation. Among 
the three tested extracts of Permoterma reticulatum, Curcuma caesia and T. patula, it was found that 
Curcuma caesia hydroalcohalic extract was most potent in suppressing protein denaturation with an 
inhibition percentage of 79.8, 59.1 followed by 36.2% at the concentration of 500 μg/ml respectively. 
 

Table 9: Percentage inhibition of protein denaturation exhibited by various extracts of Permoterma 
reticulatum, Curcuma caesia and T. patula 

Group % inhibition 
Normal group 65.2±.23 
Standard group 100.11±.04 
Hydroalcohalic extract of PR (500 μg/ml) 59.1±.12 
Hydroalcohalic extract of CC (500 μg/ml) 84.8±.02 
Hydroalcohalic extract of TP (500 μg/ml) 36.2±.05 

IC50 value was 106±26, Diclofenac Sodium 108.06 ± 4.60 μg/mL Positive control 53.18 ± 0.28a  
 
The shade dried plant material was converted into moderately coarse powder. Ash content value of 
Permoterma reticulatum, Curcuma caesia and T. patula was FTIR bands were observed under. The various 
extract obtained after the extraction were subjected to phytochemical screening for determination of 
various class of pharmaceutical constituents present in camellia sinensis. Alkaloids, Flavonoids, Phenols, 
Tannins, Saponins, Steroids & terpenoids, Carbohydrates were found positive in camellia sinensis [20-
24].  
 
CONCLUSION 
Our research work were investigated phytochemical and FTIR spectral results indicated that Permoterma 
reticulatum, Curcuma caesia and T. patula having potential Alkaloids, Flavonoids, Phenols, Tannins, 
Saponins bioactive etc compounds are present. The anti inflammatory activity of Permoterma reticulatum, 
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Curcuma caesia and T. patula extracts was investigated and determined by using In-vitro percentage 
inhibition of protein denaturation method. The evaluation results of five tested different extracts of 
Permoterma reticulatum, Curcuma caesia and T. patula on percentage inhibition of protein denaturation 
method indicated that Permoterma reticulatum, Curcuma caesia and T. patula hydroalcohalic extract was 
exhibited potent protein suppressing denaturation property close to standard drug. The highest 
percentage inhibition of protein denaturation was found to be 84.8, 59.1 followed by 36.2 at the 
concentration 500 μg/ml respectively. Results of percentage inhibition of protein denaturation 
represented that Permoterma reticulatum, Curcuma caesia and T. patula having important source of 
bioactive components and need to identity the quality and purity of the plant material in future studies. 
 
Acknowledgement  
I appreciate the administration of this excellent professional institution for giving the top lab facilities I 
needed to do my study. 
 
Conflict of interest   
The Authors declare no conflict of interest 
 
REFERENCES: 
1. Ahn, K. (2017). "The worldwide trend of using botanical drugs and strategies for developing global drugs". BMB 

Reports. 50 (3): 111-116. doi:10.5483/BMBRep.2017.50.3.221. PMC 5422022. PMID 27998396. 
2. Al-Amin M, Eltayeb NM, Khairuddean M, Salhimi SM. (2019): Bioactive chemical constituents from Curcuma 

caesia Roxb. Rhizomes and inhibitory effect of curcuzederone on the migration of triple-negative breast cancer 
cell line MDA-MB-231, Natural Product Research, DOI: 10.1080/14786419.2019.1690489. 

3. Bano H, Ahmed SW, Azhar I, Ali MS, Alam N. Chemical constituents of Tagetes patula L. Pak J Pharm Sci. 2002 
Jul;15(2):1-12. 

4. Brusselle G, Bracke K. (2014). Targeting immune pathways for therapy in asthma and chronic obstructive 
pulmonary disease. Annals American Thoracic Society. 11:S322-S328. 

5. Ferrero-Miliani L, Nielsen O, Andersen P, Girardin S. (2007) Chronic inflammation: importance of NOD2 and 
NALP3 in interleukin-1β generation. Clin Exp Immunol. 147:227-235. 

6. Gershenzon J, Ullah C (2022). "Plants protect themselves from herbivores by optimizing the distribution of 
chemical defenses". Proc Natl Acad Sci USA. 119 (4). doi:10.1073/pnas.2120277119. PMC 8794845. PMID 
35084361. 

7. Golender L (2016), "Botanics" The first edition of Linnaeus's Species Plantarum published in 1753 suggested 
calling the tea plant Thea sinensis. 

8. Gudkov AV, Komarova EA. p53 and the Carcinogenicity of Chronic Inflammation. Cold Spring Harb Perspect Med. 
2016 Nov 1;6(11):a026161. 

9. Jabbour HN, Sales KJ, Catalano RD, Norman JE. (2009). Inflammatory pathways in female reproductive health and 
disease. Reprod. 138:903-919. 

10. Jain AP, Bhandarkar S, Rai G, Yadav AK, Lodhi S. Evaluation of Parmotrema reticulatum Taylor for Antibacterial 
and Antiinflammatory Activities. Indian J Pharm Sci. 2016 Jan-Feb; 78(1): 94–102. 

11. Lawrence T. (2009). The Nuclear Factor NF-κB Pathway in Inflammation. Cold Spring Harb Perspect Biol. 2009 
Dec;1(6):a001651. 

12. Libby P. (2007). Inflammatory mechanisms: the molecular basis of inflammation and disease. Nutr Rev. 65:S140-
S146. 

13. Lichterman, B. L. (2004). "Aspirin: The Story of a Wonder Drug". British Medical Journal. 329 (7479): 1408. 
doi:10.1136/bmj.329.7479.1408. PMC 535471. 

14. Medzhitov R. Inflammation (2010): new adventures of an old flame. Cell. 2010; 140:771-776. 
15. Ody, P. (1993). The Complete Guide to Medicinal Herbs (1st ed.). Dorling Kindersley. 
16. Preedy, V.R. (2013). Tea in Health and Disease Prevention. Elsevier Science: 199-200. ISBN 978-0-12-384937-3. 
17. Redfern, J., Kinninmonth, M., Burdass, D., & Verran, J. (2014). Using soxhlet ethanol extraction to produce and 

test plant material (essential oils) for their antimicrobial properties. Journal of microbiology & biology 
education, 15(1), 45-46. 

18. Serrano A, Ros G, Nieto G. Bioactive Compounds and Extracts from Traditional Herbs and Their Potential Anti-
Inflammatory Health Effects. Medicines (Basel). 2018 Sep; 5(3): 76. 

19. Takeuchi O, Akira S. (2010). Pattern Recognition Receptors and Inflammation. Cell. 140:805-820. 
20. Zhou Y, Hong Y, Huang H. Triptolide Attenuates Inflammatory Response in Membranous Glomerulo-Nephritis 

Rat via Downregulation of NF-κB Signaling Pathway. Kidney and Blood Pressure Res. 2016; 41:901-910. 
21. Mahto, B.K., Patel R., Bapna R., Shukla A.K. (2022). Development and Standardization of a Poly Herbal 

Formulation. The Scientific Temper., 13(2):118-125. 
22. Mehta S., Garg A., Garg S., Kumar M., Shukla A. (2018). Concise report on Standardization of herbal drugs and its 

products. Advance Pharmaceutical Journal; 3(3):83-89. 
23. Shukla A, Bukhariya V, Mehta J, Bajaj J, Charde R., Charde M, Gandhare B. (2011). Herbal remedies for diabetes: 

an overview. International Journal of Biomedical and Advance Research, 2011; 2(1):57-68. 

Tiwari et al 



BEPLS Vol 12 [5] April 2023                  214 | P a g e                ©2023 Authors 

24. Mahto, B.K., Patel R., Bapna R., Shukla A.K. (2022). Development and Standardization of a Poly Herbal 
Formulation. The Scientific Temper., 13(2):118-125. 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CITATION OF THIS ARTICLE 
R Tiwari, R Jain, O.P. Agrawal, A K Shukla. Assessment of Anti-Inflammatory Effect of Permoterma reticulatum, 
Curcuma caesia and T. patula using in-vitro study. Bull. Env.Pharmacol. Life Sci. Vol 12[5] April 2023: 209-214. 

Tiwari et al 


