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ABSTRACT: Paccha chedi is the vernacular name of Neurocalynx Calcinus, Using the soxlet extraction
method, several solvents of variable polarity (chloroform, ethyl acetate, methanol, and water) were used to
extract the plant Neurocalynx Calcinus. According to analysis, these extracts contained alkaloids, saponins,
proteins, amino acids, terpenoids, and flavonoids. It identified specific chemical groups, including -OH, -
COOH, -CH2, and C=0, through their absorption bands at 3456 cm-1 and 2939 cm-1, with FTIR
spectroscopy analyzing with reference to a standard reference chart. Methanolic extract was used for accurate
results Additionally, Nuclear Magnetic Resonance (HI NMR) was employed to investigate the electronic
states and characteristics of protons within these compounds. Further research is required to examine the
possible therapeutic applications of these active chemicals in the creation of certain compounds very active in
nature which can be further used to explore new drug development based on their therapeutic lineage.

Keywords: Neurocalynx Calcinus, Phytochemicals, Alkaloids, Fourier Transform Infrared (FTIR)
spectroscopy, chemical constituents, and Nuclear Magnetic Resonance (NMR) analysis.

INTRODUCTION

CONTEXT: Wound healing involves the intricate process of repairing damaged tissue, by anabolic progression as a result of
enhanced cellular function, matrix signalling, and various physiological processes. Wounds are essentially physical injuries
caused to living tissues due to discontinuation, disruption of cellular function, anatomical rupture, and functional issues in
the concerned parts. However, an acceptable treatment is still impractical for fully healing a wound. A natural wound healing
product that is readily available, reduces pain and costs, promotes tissue integration, leaves minimal scarring, and promotes
rapid healing is urgently needed. For thorough research on Wound healing studies conducted within a laboratory setting (IN-
VITRO) and within living organisms (IN-VIVO) examination, Neurocalynx Calcinus (Rubiaceae) was chosen based on
ethnopharmacological investigations. This shrub, known as "Pacha chedi," is indigenous to the jungles of Kerala and the
southern India. The plant is said to have anti-oxidant, analgesic, and anti-inflammatory qualities. It also demonstrated
considerable burn healing, immune-enhancing, and wound healing properties. By using IR and NMR analysis on isolation,
several compounds, including flavonoids, polyphenols were found in the NCME extract. Additionally, the anti-
inflammatory, antibacterial, and acute dermal healing effects of solutions with different NCME crude concentrations created
using this extract will be further evaluated, along with their safety, in a rat excision, incision wound models.*?

COLLECTION AND PREPARATION: Neurocalynx Calcinus plant was collected from the Nilambur forest area Palakkad
and was authenticated by Venkateshwara college of Botanical college, Tirupathi, using solvents of differing polarities such as
chloroform, ethyl acetate, methanol, and water,the procedure involved immersing a mixture containing 1g of the sample and
10ml of the chosen solvent for a duration of 8 hours.

The best rate of wound contraction will be co-related in the histopathological findings. Compound identified in NCME as a
wound healer, were basically quercetin which are flavanols catechins which are flavonoids similar to glucoside and
kaempferol, which is a flavonoid lipid molecule. The outcome also demonstrated that NCME extract had high antioxidant,
anti-inflammatory, and antibacterial action. Based on the phytochemical background, it is likely to be the next target for a
novel medicine and can significantly speed up wound healing, supporting traditional use.>*

METHODS

Plant material collection and various extract preparation: NC plant was collected from the Nilambur forest area Palakkad
and was authenticated by Venkateshwara College of Botanical college, Tirupathi. About 200gms of shade-dried powder was
successively extracted by Chloroform, Ethyl acetate, methanol and Water at room temperature by Soxhlet extraction method,
the extraction indicated completion on change of initial colour of percolate from dark green to brown colour very light
colour like straw colour, each of the solvent extracts was concentrated in the rotatory evaporator under reduced pressure and
the methanolic extract was freeze-dried. The methanolic extracts of NC called NCME were prepared by 100g of powdered
plant extract for 30 min using 500 ml of methanol. The extract was reconstituted for the required concentration of Smg/kg
and 10mg/kg in sterile methanol.
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The phytochemical components of medicinal plants are combinations that more clearly or indirectly show how to prevent or
treat various ailments. The Ayurvedic medicinal tradition commonly employs the Soxhlet extraction method, a traditional
extraction approach, for addressing diverse health conditions according to specific criteria. Samples are immersed in distinct
solvents and left to interact for a 24-hour period. Phytochemicals are categorized as essential or non-essential constituents
based on their effectiveness in aiding plant digestion. Isolation procedures involve techniques such as TLC and HPLC. The
functional groups within the sample's compounds are detected through FTIR analysis, while the count of protons in the
compounds is determined using H1 NMR. This is also utilized to ascertain functional groups within the sample's compounds
and to ascertain the number of protons within the compounds.’

PHYTOCHEMICAL SCREENING:
To identify the phytoconstituents, all of the extracts were subjected to phytochemical screening employing a traditional

technique, as described by Tiwari et al®. Numerous tests were conducted, including those on alkaloids, carbohydrates,
phenols, glycosides, saponins, proteins, phenol, terpenoids, flavonoids, and tannins. 7

Table 1: Screening of Phytochemicals of NEUROCALYNX CALCINUS
Plant utilizing extracts of different solvents

TESTS CHLOROFORM ig?&m METHANOL AQUEOUS
Alkaloid ABSENT PRESENT PRESENT ABSENT
Carbohydrates ABSENT ABSENT ABSENT ABSENT
Glycosides ABSENT PRESENT PRESENT ABSENT
Saponins PRESENT ABSENT PRESENT PRESENT
Proteins & ABSENT ABSENT ABSENT ABSENT
Amino acids ABSENT ABSENT PRESENT ABSENT
Phenol ABSENT ABSENT PRESENT ABSENT
Terpenoids PRESENT ABSENT ABSENT PRESENT
Flavonoids ABSENT PRESENT PRESENT PRESENT
Tanins ABSENT PRESENT PRESENT PRESENT
Steroids ABSENT ABSENT PRESENT ABSENT
Cardiac ABSENT ABSENT ABSENT ABSENT
glycosides ABSENT ABSENT ABSENT ABSENT

FT-IR (Fourier Transform Infrared Spectroscopy)

An FT-IR spectrometer (Varian Instruments, Shimadzu), KBr bar splitter, and Attenuated Total Reflection (ATR) accessories
were used to analyse the material. The Dura Sample IR single-pass jewel-covered internal reflection surface, together with
an electronic load display and regulated contact pressure through a hardened steel bar, were used in the ATR inspection
equipment. This made sure that the fibre testing completely Placed a cover over the ATR device's 2 mm diameter window.
With co-added outputs of 4 cm and 16 cm, five measurements were conducted for each individual fibre test in the 4000-600
cm-1 range. There was no link between any of the spectra's absorbance units and the ATR standard calibration. %10

Thermo Fisher Scientific's Grams/Al (Version 9.1) was used to integrate the spectra into the GRAMMES IQ application.
With a second-degree polynomial, 11 data points, and the Savitzky-Golay method, the mean of each sample's range was
computed. The spectra were normalized by dividing the intensity of each band by the average intensity within the 1800-600
cm”-1 region. !

Next, Centering around the mean (MC) and applying Savitzky-Golay first-derivative. preprocessing (using a second-degree
polynomial and 13 data points), and cross-validation approach were used to represent the 1800-600 cm-1 IR region using
principal component analysis (PCA). Using a second- A polynomial of a specific degree with 11 data points, employing the
Savitzky-Golay technique. was used to compute and smooth the range for each case. By dividing each band's intensity by
utilizing its average intensity within the range of 1800-600 cm”-1., the spectra were normalised. Then, using mean centering,
Savitzky-Golay first-derivative preprocessing (using a second-degree polynomial and 13 data points), and cross-validation
approach, PCA analysis was carried out on this IR region. 12314

Nuclear magnetic resonance of protons (H1-NMR):

The chemical shifts provide details on the electronic and spatial states of the protons, while the integral , Analyzing the
signals beneath the peaks provides insights into the molecule's proton count.. The coupling patterns provide details about the
protons that are adjacent (vicinal or geminal). Peak intensities are shown by the ordinate, and chemical shift values () for
particular proton types are represented by the abscissa. Clusters of methyl, methylene, and methine groups joined to
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saturated carbon atoms are frequently found to contain protons. Olefinic methine protons are shown as peaks between 4.8

and 5.9 ppm. Additionally, aldehyde groups exhibit signals in the 9.0 to 10.0 ppm range.
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Figure 1 Displays Spectra obtained from Fourier Transform Infrared Spectroscopy.

Figure 2 SPECTRA FPR Proton Nuclear Magnetic Resonance (H!-NMR):
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RESULTS: The various extracts of the sample contained a variety of ingredients based on the findings of the phytochemical
screening. Alkaloids, phenols, and flavonoids were present in alkaloids, ethyl acetate, Chloroform, and aqueous extracts, yet
proteins and amino acids were only found in the methanol extract. The presence of terpenoids, flavonoids, tannins, and
proteins was demonstrated by the methanol extract. Table 1 provides a summary of these findings. FTIR spectroscopy was
employed for the identification of functional groups, and the spectrum was acquired using a diffused reflectance mode. The
FT-IR spectra shown in Figure 1 showed two high wave area IR absorption bands at 3456 cm-1 and 2939 cm-1, which were
linked to the vibrations involving the asymmetric and symmetric stretching of -OH and -CH groups and -CH2 groups,
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respectively. There were also more spectral bands Table 2 lists the Bending oscillations of the CH, C-O-C, and CH3 groups,
along with the bending of the skeletal bonds and Figure 1 depicts them graphically. The retrieved compounds were compared
to a standard chart in order to determine which chemicals were active. The results from the H1 NMR testing are presented in
Table 3. The exocyclic double bond was represented by two olefinic protons in the spectrum from 5.34 to 7.26. Additionally,
there were small tertiary singlets at 0.63.0.65, 0.68, 0.74, 0.90, and 0.97 for a second secondary hydroxyl group.'6-17-18

TABLE 2 Compounds retrieved from IR SPECTRUM

Spectrm Compounds

30 Aleohols (O-H stretch)

202216 Alkanes and alkyles (C-H streteh)
1527 Alkanes and alkyles (C-H strech)
163178 (=CC(0}0H or A-C(0)-0H. C=Osretch
157327 Amides (N-H)

138662 Alkanes and Alkyles (CH3 C-H bond)
123637 Alkyl halides (C-F stretch or ether)
102999 Ethers (Ar-0-R =C-0-C)

639.66

58250

49763

44941

Table 3 Compounds retrieved from H! NMR

PPM Cor_pounds
7.26 Aromatic phenol or OH
5.35 Vinylic or amide
5.34 Vinylic or amide
3.87 a o oxygen
3.66 Alcohol ,aniline
3.78 a to oxygen ,OH ,aniline
277 @_1o nitrogen
275 a_io nifrogen
2.36 Benzylic

2.34 Benzylic

2.32 Benzylic

2.30 Benzylic

2.09 a_io carbonyl
2.05 a_to carbonyl
2.04 Alkyl

2.02 Alkyl

1.63 Alkyl

1.61 Alkyl

1.30 Alkyl

1.25 Alkyl

DISCUSSION AND CONCLUSION

To extract the dried Neurocalynx Calcinus plant powder, four solvents were utilized, selected based on their increasing
polarity: chloroform, ethyl acetate, methanol, and water. The obtained sample extracts underwent phytochemical screening,
unveiling the existence of Alkaloids, saponins, proteins, amino acids, terpenoids, and flavonoids were identified using FTIR
and H1 NMR spectroscopy for the characterization of chemical compounds. FTIR analysis of the Neurocalynx Calcinus seed
revealed, The existence of various functional groups such as carboxylic acids (-COOH), ketones (C=0), methylene (-CH2-),
alkenes (C=C), and alcohols (OH).H1 NMR was used to determine proton counts and their electronic states across different
compounds. Moreover, further exploration of A range of functions including antibacterial, antifungal, anti-inflammatory,
and antioxidant activities was conducted to discern potential therapeutic applications of the isolated compounds.*%2

Ethical Approval: The Institutional Animal Ethics Committee (IAEC) 606/20/c/CPCSEA at the College of Pharmaceutical
Sciences, DSU, Bangalore, granted approval for the experiment and its associated procedures.

Contflicts of Interest: The authors assert the absence of any conflicts of interest.

Authors' Contribution:Contributions from the authors are as follows: Mrs. Anita conceived and designed the research idea,
as well as carried out practical experiments. She also collected and analyzed the data under guidance. The reformatting,
drafting, and preparation of the revised manuscript were performed by her . The finalization of the manuscript and its
submission, in accordance with journal requirements, were overseen by Dr. Kalpana Divekar and Dr. Geetha K.M.

Acknowledgments: Seed Research Grant fund ref no:13150230/09-07-21 Dayananda Sagar University, Bangalore is the
source of funding for which the authors are ever grateful.

ATOMIC SPECTROSCOPY 120 Ar. Spectrosc. 2024, 45(1)
ISSN: 2708-521X



REFERENCE

1.

2.

3.

Saini ML, Saini R, Roy S, Kumar A. Comparative pharmacognostical and antimicrobial studies of acacia species
(Mimosaceae). Journal of Medicinal Plants Research. 2008(12):378- 386.

Ali A, Akhtar N, Khan BA, Khan MS, Rasul A, Khalid N, Waseem K, Mahmood T, Ali L. Acacia nilotica: a plant
of multipurpose medicinal uses. Journal of medicinal plants research. 2012 (9):1492- 1496.

Tiwari P, Kumar B, Kaur M, Kaur G, Kaur H. Phytochemical screening and extraction: a review. Internationale
pharmaceutica sciencia. 2011 (1):98-106.

Chouhan N, Ameta R, Meena RK. Biogenic silver nanoparticles from Trachyspermum ammi (Ajwain) seeds extract
for catalytic reduction of p-nitrophenol to p-aminophenol in excess of NaBH4. Journal of Molecular Liquids. 2017
(230):74-84.

Rajvanshi SK, Dwivedi DH. Screening of secondary phytometabolite of hydro-distilled essential oil from fresh
flower andleaves of African marigold (Tagetes erecta L.). Research Article Page. 2017:1.

Dhaiwal K, Chahal KK, Kataria D, Kumar A. Gas chromatography-mass spectrometry analysis and in vitro
antioxidant potential of ajwain seed (Trachyspermum ammi L.) essential oil and its extracts. Journal of Food
Biochemistry. 2017 (3):e12364.

Nazeer M, Waheed H, Saeed M, Ali SY, Choudhary MI, Ul-Hag Z, Ahmed A. Purification and Characterization of a
Nonspecific Lipid Transfer Protein 1 (nsLTP1) from Ajwain (Trachyspermum ammi) Seeds. Scientific Reports.
2019;9.

Chauhan NS, Sharma V, Thakur M, Dixit VK. Curculigo orchioides: the black gold with numerous health benefits.
Zhong Xi Yi Jie He Xue Bao. 2010 (7):613-623.

9. Sivaraman K, Sujitha P, Arunkumar A, Shanthi C.Appl Biochem Biotechnol. 2022 Sep;194(9):4002-4017. doi:
10.1007/s12010-022-03956-y. Epub 2022 May 17.

10. Lins FSV, de Souza TA, Opretzka LCF, E Silva JPR, Pereira LCO, Abreu LS, Pinheiro AAV, Dos Santos GLD,
do Nascimento YM, de Melo JIM, Braz-Filho R, Villarreal CF, da Silva MS, Tavares JF.Molecules. 2022 Sep
14;27(18):5992. doi: 10.3390/molecules27185992.

11. Awolola GV, Koorbanally NA, Chenia H, Shode FO, Baijnath H. Afr J Tradit Complement Altern Med. 2014 Apr
3;11(3):124-31. doi: 10.4314/ajtcam.v11i3.19. Collection 2014.

12. Santos GJL, Oliveira ES, Pinheiro ADN, da Costa PM, de Freitas JCC, de Araljo Santos FG, Maia FMM, de
Morais SM, Nunes-Pinheiro DCS.J Ethnopharmacol. 2018 Jun 28;220:159-168. doi: 10.1016/j.jep.2017.09.043.
Epub 2017 Oct 24.

13. .13. Sohretoglu D, Geng Y, Harput US, Sabuncuoglu S, Soral M, Renda G, Liptaj T.Nat Prod Commun. 2016
Nov;11(11):1693-1696.

14. Chinnasamy G, Chandrasekharan S, Koh TW, Bhatnagar S.Front Microbiol. 2021 Feb 19; 12:611560. doi:
10.3389/fmich.2021.611560. eCollection 2021.PMID: 33679635

15. Bahramsoltani R, Farzaei MH, Abdolghaffari AH, Rahimi R, Samadi N, Heidari M, Esfandyari M, Baeeri M,
Hassanzadeh G, Abdollahi M, Soltani S, Pourvaziri A, Amin G.lran J Basic Med Sci. 2017 Jul;20(7):798-805. doi:
10.22038/1JBMS.2017.9015.

16. Ahmed S, Ding X, Sharma A.J Ethnopharmacol. 2021 Jun 12; 273:113829. doi: 10.1016/j.jep.2021.113829. Epub
2021 Jan . PMID: 33465446

17. Salehi B, Shivaprasad Shetty M, V Anil Kumar N, Zivkovié J, Calina D, Oana Docea A, Emamzadeh-Yazdi S,
Sibel Kili¢ C, Goloshvili T, Nicola S, Pignata G, Sharopov F, Del Mar Contreras M, Cho WC, Martins N, Sharifi-
Rad J.

18. Danna C, Bazzicalupo M, Ingegneri M, Smeriglio A, Trombetta D, Burlando B, Cornara L.Molecules. 2022 Jul
2;27(13):4271. doi: 10.3390/molecules27134271.

19. Ekom SE, Tamokou JD, Kuete V.J Ethnopharmacol. 2022 Jan 10;282:114573. doi: 10.1016/j.jep.2021.114573.
Epub 2021 Aug 28.

20. Van de Velde F, Esposito D, Grace MH, Pirovani ME, Lila MA.Food Res Int. 2019 Jul;121:453-462. doi:
10.1016/j.foodres.2018.11.059. Epub 2018 Nov 28.

21. Mehraj, H., Jayadevappa, D., Haleem, S. L. A., Parveen, R., Madduri, A., Ayyagari, M. R., & Dhabliya, D.
(2021). Protection motivation theory using multi-factor authentication for providing security over social
networking sites. Pattern Recognition Letters, 152, 218-224.

22. Soni, M., Khan, I. R., Babu, K. S., Nasrullah, S., Madduri, A., & Rahin, S. A. (2022). Light weighted healthcare
CNN model to detect prostate cancer on multiparametric MRI. Computational Intelligence and Neuroscience,
2022.

23. Sreenivasu, S. V. N., Gomathi, S., Kumar, M. J., Prathap, L., Madduri, A., Almutairi, K., ... & Jayadhas, S. A.
(2022). Dense convolutional neural network for detection of cancer from CT images. BioMed Research
International, 2022.

24. Sharma, D. K., Chakravarthi, D. S., Boddu, R. S. K., Madduri, A., Ayyagari, M. R., & Khaja Mohiddin, M. (2022,
June). Effectiveness of machine learning technology in detecting patterns of certain diseases within patient
electronic healthcare records. In Proceedings of Second International Conference in Mechanical and Energy
Technology: ICMET 2021, India (pp. 73-81). Singapore: Springer Nature Singapore.

25. Mannepalli, K., Vinoth, K., Mohapatra, S. K., Rahul, R., Gangodkar, D. P., Madduri, A., ... & Mohanavel, V.
(2022). Allocation of optimal energy from storage systems using solar energy. Energy Reports, 8, 836-846.

26. Rubavathy, S. J., Kannan, N., Dhanya, D., Shinde, S. K., Soni, N. B., Madduri, A., ... & Sathyamurthy, R. (2022).
Machine Learning Strategy for Solar Energy optimisation in Distributed systems. Energy Reports, 8, 872-881.

ATOMIC SPECTROSCOPY 121 At. Spectrosc. 2024, 45(1)

ISSN: 2708-521X



217.

28.

29.

30.

31.
. Suguna Mallika, S., Rajya Lakshmi, D., Esther Rani, T.
33.

34.

35.

36.

37.

38.

39.
40.

41.

Bansal, P., Ansari, M. J., Ayyagari, M. R., Kalidoss, R., Madduri, A., & Kanaoujiya, R. (2023, April). Carbon
quantum dots based nanozyme as bio-sensor for enhanced detection of glutathione (U) from cancer cells. In AIP
Conference Proceedings (Vol. 2603, No. 1). AIP Publishing.

Kadam, P. S., Rajagopal, N. K., Yadav, A. K., Madduri, A., Ansari, M. J., & Patil, P. Y. (2023, April). Biomedical
waste management during pandemics. In AIP Conference Proceedings (Vol. 2603, No. 1). AIP Publishing.
Torres-Cruz, F., Nerkar Charushila, K., Chobe Santosh, S., Subasree, N., Madduri, A., & Pant, B. (2023, April). A
review on future prospects on magnetic levitation for disease diagnosis. In AIP Conference Proceedings (Vol.
2603, No. 1). AIP Publishing.

Sugumar, D., Dixit, C. K., Saavedra-Lopez, M. A., Hernandez, R. M., Madduri, A., & Pant, B. (2023, April).
White matter microstructural integrity in recovering alcoholic population. In AIP Conference Proceedings (Vol.
2603, No. 1). AIP publishing.

Performance Rubrics for Robustness Evaluation of Web Mutation Operators

International Journal on Recent and Innovation Trends in Computing and Communication, 2023, 11(9s), pp. 665—
674

C. Sarada, V. Dattatreya and K. V. Lakshmi, "Deep Learning based Breast Image Classification Study for Cancer
Detection,” 2023 IEEE International Conference on Integrated Circuits and Communication Systems (ICICACS),
Raichur, India, 2023, pp. 01-08, doi: 10.1109/ICICACS57338.2023.10100206.

C. Sarada, K. V. Lakshmi and M. Padmavathamma, "Spatial Intuitionistic Fuzzy C-means with Calcifications
enhancement based on Nonsubsampled Shearlet Transform to detect Masses and Microcalcifications from MLO
Mammograms,” 2023 Advanced Computing and Communication Technologies for High Performance
Applications (ACCTHPA), Ernakulam, India, 2023, pp. 1-10, doi: 10.1109/ACCTHPA57160.2023.10083338.
Krishna, B., & Janarthanan, M. (2023). Realization of fractional order lowpass filter using different approximation
techniques. Bulletin of Electrical Engineering and Informatics, 12(6), 3552-3561.
doi:https://doi.org/10.11591/eei.v12i6.5750

Krishna, B., & Gowtham, M. (2023). Design and Applications of Digital Differentiators Using Model Order
Reduction Techniques. Tuijin Jishu/Journal of Propulsion Technology, 44(4), 2949-2956

Krishna, B. T. (2023). Various Methods of Realization for Fractional-Order Elements. ECTI Transactions on
Electrical Engineering, Electronics, and Communications, 21(1), 248544. https://doi.org/10.37936/ecti-
eec.2023211.248544

Krishna, B., & Janarthanan, M. (2023). Design of a Fractional Order Low-pass Filter Using a Differential Voltage
Current Conveyor. Journal of Telecommunications and Information Technology, 2023, 17-21

Krishna, B. (2021). Realization of Fractance Device using Continued Fraction Expansion Method. ADBU Journal
of Electrical and Electronics Engineering (AJEEE), 4(2), 1-9.

Battula, Krishna. (2019). QRS Detection Using Fractional Order Digital Differentiators. American Journal of
Biomedical Engineering. 9( 1), 1-4.

ATOMIC SPECTROSCOPY 122 Ar. Spectrosc. 2024, 45(1)
ISSN: 2708-521X


https://doi.org/10.11591/eei.v12i6.5750
https://doi.org/10.37936/ecti-eec.2023211.248544
https://doi.org/10.37936/ecti-eec.2023211.248544

