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Abstract 

 From the ancient period, medicinal plants have been preserved by sages to cure illness and 

diseases which have been mentioned in many Siddha books and Sangam literature by siddhars have been 

discussed. On account of that, this article explored the significance of Agathiyar's contributions and 

targeted three spices that play an important role in Siddha and allopathic medicines with some bioactive 

components. Those components have fluorescent properties individually and with other organic 

compounds which will be used to treat different cancer cells.  
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Introduction 

“Siddhars” – The great ancient philosophers and doctors, who described the relation between 

nature and humans, and the techniques they used, called Siddha medicine preserved on palm leaves, 

stones, and other materials. With Agathiyar, Thirumoolar, and Bogar, 18 siddhars have been associated 

with the Siddha medicine. In the chapter ‘Marundhu Adhigaram’ from Thirukkural, a stanza discusses the 

diagnosis of illness by tracing the cause with proper remedy with the skill [1,2] 

“நநோய்நோடி நநோய் முதல்நோடி அதுதணிக்கும் 

வோய்நோடி வோய்ப்பச் செயல்.”                                             (குறள் 948) 

Ancient Tamil literature has mentioned the medicinal plants, which the people still, preserve and 

have used those plants to treat diseases. [3]. Not only have the leaves played an important role in 

medicine and also the roots, and spices to cure illness. This review overviews the fluorescent 

(உடச ோளிர்தல்) efficacy of some spices with health benefits. The bioactive compounds in those 

ingredients have enhanced the fluorescent which can be used for therapeutic applications [4]. A 

considerable amount of those bioactive compounds have less toxicity compared to drugs, and their 

cellular actions are beneficial for various chronic diseases and also to protect the other foreign micro-

organisms. [5]  

Turmeric 

 Turmeric (Botanical Name: Curcuma longa) is ubiquitously used as a spice and traditional 

medicine in the aspect of the biological activities and pharmacological actions of its extract. Curcumin is 

a pigment of turmeric shown in (Fig 1) that has various chemical and biological reactivity such as the 

production of reactive oxygen species (ROS), addition reactions, antioxidant, antibacterial, antifungal, 
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and anticancer activities, and so on. [6,7]  

Curcumin coordinates with metals and forms complexes with Aluminium, Zinc, Gallium, etc.  

Curcumin has fluorescent efficiency which is excited in 400 to 450 nm region; these metal complexes 

have shown a blue shift of absorption maximum. Due to this reason,  

it has been used to image cancer cells such as MCF-7 (Human breast cancer  

cell line) [8,9,10,11] bridged with the porphyrin complexes as potential photosensitizers in Photodynamic 

therapy. Both porphyrin and curcumin as bichromophore have high efficacy of singlet oxygen generation 

with an anticancer effect used to treat various oncological diseases [12,13]. When it is combined with 

other organic compounds like amino acids, 1,10 -phenanthroline, it doesn’t reduce its efficiency but 

enhances its functionality more for therapeutic applications. [14,15].  

The curcumin-bearing complexes are higher selectivity for tumor cells and have significant 

potential in imaging, which focuses on PET (Positron Emission Tomography), MRI (Magnetic Resonance 

Imaging), and SPECT (Single Photon Emission Computed Tomography). Curcumin inhibits cancer 

growth by inducing apoptosis or necrosis, with advanced imaging properties curcumin complexes lead a 

new generation of Photodynamic agents [16]. Curcumin based FluoroProbe injected has bound to 

amyloid beta (Aß) plaques the in brain of Tg (Transgenic mice) and WT (wild-type) group mice has 

higher fluorescence to investigate Alzheimer's diseases.[17] From the ancient period, the medicinal values 

of turmeric have been mentioned by Agathiyar in ‘Agathiyar Gunapadam’[3]that turmeric cures nausea, 

headache, infections, and inflammations as  

“சபோன் ிறமோம் நம ி புல ோற்றமூம் நபோகும் 

மூன்று புருட வெியமோம் - பின் ிசயழும் 

வோந்தி பித்து நதோடமமயம் வோதம் நபோதற் தீப மோங் 

கூர்ந்த மஞ்ெளின் கிழங்குக்கு.... 

தமலவலிநீ நரற்றஞ் ெமளயோத நமகம் 

உமலவு தரு பிறெத்தினூட - வலிசுரப்பு 

விஞ்சு கூடிவிருட்மும் வினுவிரணங்களும் நபோய் 

மஞ்ெள் கிழங்குக்கு மோல்”                   (அகத்தியர் குணபோடம்) 

 

 

Fig 1: Bioactive component - curcumin of Turmeric  
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Ginger 

 Ginger (Botanical Name: Zingiber officinale), used as a spice in India and China since ancient 

times, from 10th century England it for its medicinal properties. Ginger has been well known for GI 

(gastrointestinal)problems, chemotherapy for nausea, regulate menstruation heart-beat. According to the 

Indian Ayurvedic medicinal system, ginger is recommended to enhance food digestion, pain relief, and 

bronchitis. Agathiyar has remarked in ‘Agathiyar Maruthuvam’ [18] that ginger has medicinal properties 

as 

“இஞ்ெிமயக் குத்தி நன்றோ 

யிருகண்ணில் பிழிய நவணும் 

மிஞ்ெிய மிளகிந் துப்பு 

ஏலமும் கடுக்கோய் சுக்கு 

வஞ்ெிநெர் ெீ ி முந்திோி 

வமகயும் சபோடித்து சவல்லம் 

தஞ்ெமோய்த் தின்னும் நபோநத 

தகர்ந்திடும் பித்தந் தோந ”          (அகத்தியர் மருத்துவம் 47) 

The constituents present in ginger induce apoptosis and suppress various gastrointestinal cancers 

[19] also mentioned in ‘Agathiyar Kuzhambu’ [20]. Gingerol, a natural component of ginger, retains anti-

tumor qualities and is effective against blood and lung cancers. 6-gingerol has luminescent properties 

used for various analytical assays, it has good fluorescent properties such as after irradiation at 350 nm 

reflecting yellowish fluorescent light [21]. There were three [6]-,[8]- and [10]-gingerol shown in (Fig 2) 

which binds with Bovine serum albumin to form stable gingerol complexes, while 10-gingerol has the 

highest binding affinity from fluorescence analysis. [22]. 6-Gingerol with calf thymus DNA, the 

absorption at 280 nm, and with ctDNA it emits at 344 nm with 2nm red shift.[23] Similarly, it has a 

potential radiosensitizer for gastric cancer and has been evaluated using Ionizing radiation(IR) which is 

sensitive towards it to capture the cancer cells.[24] 

10-Gingerol is more potent than the other two gingerols for inhibition of triple-negative human (MDA-

MB-231, MDA-MB-468) i.e., late stage and 51-year-old female breast cancer cell lines respectively, and 

mouse (4T1 – late-stage mouse breast cancer, E0771 - mammary carcinoma cell growth) and it 

suppressed the growth of estrogen receptor-bearing (MCF-7, T47D – human breast cancer cell line for 

progesterone’s study) and HER2-overexpressing (SKBR3) human breast cancer cells.[25] The xanthine 

oxidase with three gingerols (6-,8-,10-gingerol), 10-gingerol has stronger inhibitory ability, higher 

binding affinity against XOD, and a fluorescence range of 300-500 nm with greater change in enzyme 

conformation.[26] Similar to gingerols, 6-Shogaol also has anticancer properties, the fluorescence spectra 

of 6-shogaol  excites at 295 nm with BSA, without 6-Shagaol it excites at 280 nm which shows the shift 

due to fluorescent chromophore 6-Shogaol.[27] the 3-D fluorescence spectra of 6-Shogaol with HSA 

(Human Serum Albumin) excited at 338 nm and sodium phosphate buffer at 295 nm have been analyzed, 

which shows that 6-Shogaol therapeutic compounds have a strong binding affinity on HSA useful for 

therapeutic applications. [28] 6-Gingerol has anti-cancer properties by inducting apoptosis in A431 cells 

treated with 6-Gingerol for 48 h, which inhibits the growth and proliferation of skin carcinoma cells and 

induces apoptosis through mitochondrial functions modulation, revealing that this component can prevent 

several human cancers. [29] 
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Fig 2: Bioactive components – [6]-, [10]- Gingerol and 6-Shogaol of Ginger  

Pepper 

 The most widely used spice in the world ‘Black pepper’ (Botanical Name: Capsicum Annuum), is 

also renowned for its medicinal value due to the presence of piperine, shown in (fig 3) an active 

ingredient that exerts antipyretic, antifungal, antibacterial, and antioxidant properties. According to the 

ancient Ayurvedic system of Indian medicine pepper is used as a drug with a combination of dry ginger 

called ‘thrikatu’. [30] Piperine-bound HSA was examined for fluorescent activity with the addition of 

hemin resulting in a red shift of emission maxima from 440 to 480 nm, this bioactive compound targeted 

tissues which elicits its pharmacological effect, it has weak fluorescent properties but it enhances its 

fluorescence by increasing the serum albumin concentrations, comparing the piperine bound with BSA 

and HSA, from BSA piperine quenches its fluorescence greater. [31] Likewise, piperine bound with α, ꞵ, 

γ-cyclodextrin, observed emission at 463, 472, and 469 nm, which piperine changes the fluorescence of 

cyclodextrin by molecular behavior by overwhelming the mobility of aromatic CH center of methylene-

dioxyphenyl group. [32] Piperine and its derivatives were examined for depigmenting disease vitiligo 

against pigmented mice with or without UV irradiation 3 days a week which provided information that 

piperine has the potential to vitiligo and that evidence pepper has potential against skin diseases. [33]. 

Piperine evidence that it is efficient as a therapeutic agent and enhances cell death in UV-B-irradiated 

against B16F10 mouse melanoma cells through elevation of ROS formation acts as a potent UVB 

photosensitizer for B16F10 murine melanoma cells. [34] Piperine inhibits the proliferation and viability 

of various kinds of cancer cells through activation of apoptotic signaling, inhibition of cell cycle 

progression, and also cancer stem cells. [35] 

 Pepper has been used as a spice, fragrance, and medicine by ancient period people which has 

been mentioned in ‘Natrinai’[3] as 
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“மிளகு சபய்தம ய சுமவய புன்கோய் 
உலறு தமல உகோய்ச் ெிதர் ெிதிர்ந்து உண்ட 

என்றும் நற்றிமணப் போடலடிகளோல் அறியலோம்”       நற்றிமண 66 (1-2) 

 
Fig 3: Bioactive component - Piperine of Pepper 

Conclusion: 

 The fluorescent-enhanced spices unknowingly used by ancient people offer a promising potential 

against many medicinal practices, from the Agathiyar wisdom, which scientists have scientifically proven 

its medicinal values. To navigate the complexities, we face in modern health care, it is important to 

preserve and integrate traditional knowledge with advanced modern techniques. Doing so may uncover 

new and innovative solutions for chronological diseases, this concludes that fluorescent-enhanced spices 

revolutionize our approach to curing many health problems, especially cancer cells.   

References 

1.Raj, T., Karunanidhi, S., Rangasamy, T., Shanmugavelan, R., & Krishnasamy, A. Siddha-Tamil Nadu 

Traditional Medicine-An Overview Thilagavathi Raj1, Samraj Karunanidhi2, Tamilselvan Rangasamy3, 

Rajalakshmi Shanmugavelan4, Arunachalam Krishnasamy5. 

2. Thiruvalluvar, (1962). Thirukkural, Madras: The South India Saiva Siddhanta Works Publishing 

Society, Tinnevelly, Limited. 

3.Ira, K. (2021). Medicinal Plants Mentioned in Tamil Sangam Anthologies. International Research 

Journal of Tamil, 3(1), 230-239. https://doi.org/10.34256/irjt21125 

4.Gura, K. M., Chan, A., Zong, W., Pai, N., & Duro, D. (2024). From the kitchen to the medicine cabinet: 

Examples of food products and supplements used for therapeutic intent. Journal of pediatric 

gastroenterology and nutrition, 79(3), 460-472. 

https://www.tamildigitallibrary.in/book-search.php?tag=Madras
https://www.tamildigitallibrary.in/book-search.php?tag=The%20South%20India%20Saiva%20Siddhanta%20Works%20Publishing%20Society,%20Tinnevelly,%20Limited
https://www.tamildigitallibrary.in/book-search.php?tag=The%20South%20India%20Saiva%20Siddhanta%20Works%20Publishing%20Society,%20Tinnevelly,%20Limited
https://doi.org/10.34256/irjt21125


பிரணவ் தமிழியல் ஆய்விதழ் 

 

355 
 

 

5.Krishnaswamy, K. (2008). Traditional Indian spices and their health significance. Asia Pacific journal 

of clinical nutrition, 17(S1), 265-268. 

6.Chattopadhyay, I., Biswas, K., Bandyopadhyay, U., & Banerjee, R. K. (2004). Turmeric and curcumin: 

Biological actions and medicinal applications. Current Science, 87(1), 44–53. 

http://www.jstor.org/stable/24107978 

7.Priyadarsini, K. I. (2014). The chemistry of curcumin: from extraction to therapeutic 

agent. Molecules, 19(12), 20091-20112. 

8.Gianluca, M.; Erika, F.; Gigliola, L.; Valentina, A.; Francesca, F.; Claudio, M.; Francesca, P.; Monica, 

S.; Ledi, M. The role of coordination chemistry in the development of innovative gallium-based 

bioceramics: The case of curcumin. J. Mater. Chem. 2011, 21, 5027–5037. 

9.Pucci, D.; Bellini, T.; Crispini, A.; D’Agnano, I.; Liquori, P.F.; Garcia-Orduna, P.; Pirillo, S.; Valentini, 

A.; Zanchetta, G. DNA binding and cytotoxicity of fluorescent curcumin-based Zn(II) Complexes. Med. 

Chem. Commun. 2012, 3, 462–468. 

10.Valentini, A.; Conforti, F.; Crispini, A.; De Martino, A.; Condello, R.; Stellitano, C.; Giuseppe, R.; 

Ghedini, M.; Federici, G.; Bernardini, S.; et al. Synthesis, oxidant properties, and antitumoral effects of a 

heteroleptic palladium(II) complex of curcumin on human prostate cancer cells. J. Med. Chem. 2009, 52, 

484–491.  

11.Song, Y.M.; Xu, J.P.; Ding, L.; Hou, Q.; Liu, J.W.; Zhu, Z.L. Syntheses, characterisation and 

biological activities of rare earth metal complexes with curcumin and 1,10-phenanthroline-5,6-dione. J. 

Inorg. Biochem. 2009, 103, 396–400. 

12.Qi-Mao, H., Si-Wei, W., Qing, L., Wei, P., Peng-Xing, D., Hong, Z., & Zhi-Quan, P. (2012). 

Synthesis and characterization of curcumin bridged porphyrins as photosensitizers. Gaodeng Xuexiao 

Huaxue Xuebao/Chemical Journal of Chinese Universities, 33, 732-737. 

13.Starukhin, A., Gorski, A., Pavich, T., & Kniukshto, V. (2018). Spectral features of conjugated 

bichromophores: porphyrins with curcumin. In EPJ Web of Conferences (Vol. 190, p. 04023). EDP 

Sciences. 

14.Parvathy, K. S., Negi, P. S., & Srinivas, P. (2010). Curcumin–amino acid conjugates: synthesis, 

antioxidant and antimutagenic attributes. Food Chemistry, 120(2), 523-530. 

15.Ismail, E. H., Sabry, D. Y., Mahdy, H., & Khalil, M. M. H. (2014). Synthesis and Characterization of 

some Ternary Metal Complexes of Curcumin with 1, 10-phenanthroline and their Anticancer 

Applications. Journal of Scientific Research, 6(3). 

16.Pröhl, M., Schubert, U. S., Weigand, W., & Gottschaldt, M. (2016). Metal complexes of curcumin and 

curcumin derivatives for molecular imaging and anticancer therapy. Coordination Chemistry 

Reviews, 307, 32-41. 



பிரணவ் தமிழியல் ஆய்விதழ் 

 

356 
 

 

17.Sidiqi, A., Wahl, D., Lee, S., Ma, D., To, E., Cui, J., & Matsubara, J. A. (2020). In vivo retinal 

fluorescence imaging with curcumin in an Alzheimer mouse model. Frontiers in Neuroscience, 14, 713. 

18.Agathiyar, (2009). Agathiyar Maruthuvam, Chennai: Siddha Medical Textbook Publication Division 

Indian Medicine - Department of Homeopathy 

19.Prasad, S., & Tyagi, A. K. (2015). Ginger and its constituents: role in prevention and treatment of 

gastrointestinal cancer. Gastroenterology research and practice, 2015(1), 142979. 

20.Rakulini, R., Sounthararajan, K., & Sundararajan, S. (2021). Agathiyar kuzhambu (herbo-mineral 

siddha formulation). 

21.Bravo, J. A., Valdivieso, F., Quiróz, N., & Vila, J. L. (2018). Luminescent Compounds: Gingerol, 

Quinine Sulphate And Fluorescein, A Short Review. Revista Boliviana de Química, 35(4), 108-116. 

22.Zhong, L., Wang, R., Wen, Q. H., Li, J., Lin, J. W., & Zeng, X. A. (2022). The interaction between 

bovine serum albumin and [6]-,[8]-and [10]-gingerol: An effective strategy to improve the solubility and 

stability of gingerol. Food Chemistry, 372, 131280. 

23.Haris, P., Mary, V., & Sudarsanakumar, C. (2018). Probing the interaction of the phytochemical 6-

gingerol from the spice ginger with DNA. International journal of biological macromolecules, 113, 124-

131. 

24.Luo, Y., Chen, X., Luo, L., Zhang, Q., Gao, C., Zhuang, X., & Qiao, T. (2018). [6]-Gingerol enhances 

the radiosensitivity of gastric cancer via G2/M phase arrest and apoptosis induction. Oncology 

Reports, 39(5), 2252-2260. 

25.Bernard, M. M., McConnery, J. R., & Hoskin, D. W. (2017). [10]-Gingerol, a major phenolic 

constituent of ginger root, induces cell cycle arrest and apoptosis in triple-negative breast cancer 

cells. Experimental and molecular pathology, 102(2), 370-376. 

26.Wang, R., Guo, P. F., Nie, J., Hu, X., Wu, Y. W., Zhu, S., ... & Xu, F. Y. (2024). Inhibitory 

mechanism of xanthine oxidase by 6-, 8-and 10-gingerol: Enzyme kinetics, multi-spectroscopy and 

molecular simulations. Journal of Molecular Liquids, 410, 125605. 

27.Bahramian-Nasab, M. and Mohseni-Shahri, F. (2021). The Influence of 6-Shogaol, a Therapeutic 

Agent of Zingiber Officinale, on the Interaction of Ciprofloxacin with Bovine Serum Albumin. Physical 

Chemistry Research, 9(3), 525-538. doi: 10.22036/pcr.2021.247363.1829 

28.Feroz, S. R., Mohamad, S. B., Lee, G. S., Malek, S. N. A., & Tayyab, S. (2015). Supramolecular 

interaction of 6-shogaol, a therapeutic agent of Zingiber officinale with human serum albumin as 

elucidated by spectroscopic, calorimetric and molecular docking methods. Phytomedicine, 22(6), 621-

630. 

29.Nigam, N., Bhui, K., Prasad, S., George, J., & Shukla, Y. (2009). [6]-Gingerol induces reactive 

oxygen species regulated mitochondrial cell death pathway in human epidermoid carcinoma A431 



பிரணவ் தமிழியல் ஆய்விதழ் 

 

357 
 

cells. Chemico-biological interactions, 181(1), 77-84. 

30.Crosby, K. M. (2008). Pepper. In Vegetables II: Fabaceae, Liliaceae, Solanaceae, and 

Umbelliferae (pp. 221-248). New York, NY: Springer New York. 

31.Suresh, D. V., Mahesha, H. G., Rao, A. A., & Srinivasan, K. (2007). Binding of bioactive 

phytochemical piperine with human serum albumin: A spectrofluorometric study. Biopolymers: Original 

Research on Biomolecules, 86(4), 265-275. 

32.Ezawa, T., Inoue, Y., Murata, I., Takao, K., Sugita, Y., & Kanamoto, I. (2019). Evaluation of the 

Molecular State of Piperine in Cyclodextrin Complexes by Near‐Infrared Spectroscopy and Solid‐State 

Fluorescence Measurements. International journal of medicinal chemistry, 2019(1), 7530480. 

33.Faas, L., Venkatasamy, R., Hider, R. C., Young, A. R., & Soumyanath, A. (2008). In vivo evaluation 

of piperine and synthetic analogues as potential treatments for vitiligo using a sparsely pigmented mouse 

model. British Journal of Dermatology, 158(5), 941-950. 

34.Rafiq, R. A., Ganai, B. A., & Tasduq, S. A. (2015). Piperine promotes ultraviolet (UV)-B-induced cell 

death in B16F10 mouse melanoma cells through modulation of major regulators of cell survival. RSC 

advances, 5(16), 11884-11894. 

35.Rather, R. A., & Bhagat, M. (2018). Cancer chemoprevention and piperine: molecular mechanisms 

and therapeutic opportunities. Frontiers in cell and developmental biology, 6, 10. 

 

 


