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Abstract: Spices are commonly used in Indian kitchen as flavouring agent in food and used as food 

preservatives. Many of the spices are used in folk medicine. The objective of the present study is to 

analyse the phytochemical composition of few of the selected spices viz., clove, cinnamon and star 

anise. Phytochemical compositions of the spices were carried out with water and methanol extracts. 

The experimental result showed that the different extracts of these spices contain alkaloids, 

flavonoids, steroids, terpenes, tannins, saponins, glycosides, carbohydrates, free amino acid, crude 

protein and phenolic compounds. 
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1. Introduction: 

 

Since ancient times spices have served various roles such as coloring agents, flavouring agents, 

preservatives, food additives. A spice is a dried seed, fruit, root, bark or flower of a plant or a herb 

used in small quantities for flavor, color or as a preservative in small quantities for flavor, color or as 

a preservative. 

A spice is a dried seed, fruit, root, bark or flower of a plant or a herb used in small quantities for 

flavor, color or as a preservative. 

(Kunnumakkara et al 2009). Beyond their culinary uses spices are also used in traditional medicine 

by majority of the population worldwide. The medicinal property of spices is due to the rich sources 

of phytochemicals, bioactive compounds and this also contribute to their flavor, aroma, and health 

benefits. Phytochemicals are are regarded as secondary metabolites because the plant that 

manufactures them may have little need for them. They are naturally synthesized in all parts of the 

plant body; any part of the plant body may contain active components (Tiwari et al., 2011). 

Cinnamomum L. is an evergreen tropical tree belongs to the family of Lauraceae. The bark and leaves 

of the cinnamon are used as spice, flavouring agent in foods and as a potent therapeutic agent in 

ethnomedicine (Seidemann J 2005, Unlu M et al 2010). 

Cloves are the dried flower buds of Syzygium aroma- ticum (L.) Merr. et Perry — a tree of the myrtle 

family (Myrtaceae). They are sources of anti-microbial agents against oral bacteria that are commonly 

associated with dental caries and periodontal disease (Cai & Wu, 1996 Cloves are the dried flower 

buds of of a tree Syzygium aromaticum (L.) belonging to the family Myrtaceae. It is used in traditional 

medicine against dental caries and associated diseases (Cai & Wu, 1996), used to treat asthma and 

other allergic disorders (Kim et al., 1998) Star anise is a spice from the tree Illicium verum (L).  The 

name "star anise" is due to the shape of the fruit which is star-shaped, with five to ten boat-shaped 

sections radiating from the center. Has tough skin and rusty colour (Encyclopedia of spices, 2003).   

It is used in traditional Chinese medicine to treat infant colic (Ize-Ludlow D et al 2004), and as 

flavoring agent in foods (De M et al 2001). 
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2. Materials and Methods: 

 

Sample Collection 

All the chemicals used in the experiment were of analytical grade. The spices Cinnamon, Cloves and 

Star anise were purchased from the local market of Myore. The spices were cleaned and washed using 

distilled water and dried at room temperature for two days. The dried samples were then ground into 

fine powder and collected in polythene bags for the study. 

 

Preparation of the extracts 

10gms each of the above powdered spices was weighed and dissolved with 100ml of distilled water 

and in 100ml of methanol in separate conical flasks. This mixture was warmed on hot plate at 550C 

for 2 hours with regular shaking for 2 days. After 2 days, it was filtered using Whatman No.1 filter 

paper. The filtrate of aqueous extract and methanol extract was evaporated in a hot air oven at 50 0C. 

One-gram of each dried extracts were resuspended in 10 ml of Dimethyl Sulphoxide (DMSO) in 

separate containers and stored in a refrigerator at 4 0C for further study. 

 

3. Qualitative analysis of Phytochemicals 

Analysis of phytochemicals ((Primary and Secondary metabolites) for carbohydrates, proteins, 

steroids, alkaloids, flavonoids, glycosides, tannins, phenols, saponins, terpenoids and coumarins in 

water and methanol extracts of all the four spices was performed using the standard methodology of 

Harborne (1998) and Kokate (1997), Chitravadivu et al (2009). 

 

Test for carbohydrates (Molisch’s test): 

0.5ml of alcoholic α-naphthol solution was added to 1ml of each of the spice extracts were taken in 

test tube, mixed well followed by addition of few drops of conc. Sulphuric acid along the sides of the 

test tube. Appearance of violet ring at the junction indicates the presence of Carbohydrates. 

 

Test for proteins (Biuret test): 

1ml of extract was taken in a test tube followed by 4% NaOH and 1% CuSO4. Appearance of Violet 

pink colour indicated the presence of proteins. 

 

Test for steroids (Salkowski test) 

To 0.5ml of the extract in aa test tube, 2 ml concentrated sulphuric acid and 2 ml chloroform were 

added along the side of the test tube. The contents were mixed gently for few minutes.The 

development of red colour in the chloroform layer and greenish yellow fluorescence in the sulphuric 

acid layer indicates the presence of steroids. 

 

Test for Alkaloids (Mayer’s Test) 

To 1ml of the extract, 2 drops of chloroform and 2 drops of Meyer’s reagent is added.  Appearance 

of white precipitate indicates the presence of alkaloids. 

 

Test for Flavonoids (Alkaline Reagent Test) 

4-5 drops of drops of 20% sodium hydroxide solution is added to 2ml of extracts.  An intense yellow 

colour formed disappears on adding dilute hydrochloric acid. This indicates the presence of 

flavonoids. 

 

Test for glycosides (Keller Kiliani Test) 

To approximately 5ml of each extract, 2 ml of glacial acetic acid was added, followed by the addition 

of few drops of ferric chloride solution and 1ml of concentrated Sulphuric acid. Formation of brown 

ring at interface confirms the presence of glycosides. 

 

 



Preliminary Phytochemical Screening of Selected lndian Spices 

 

72 

Test for Tannins (Gelatin Test): 

1ml of Gelatin solution (1%) containing sodium chloride was added to 1mlof the extracts. Formation 

of white precipitate indicates the presence of tannins. 

 

Test for phenols (Ferric chloride test) 

Few drops of 2% ferric chloride solution is added to 1ml of the extracts. Appearance of brownish 

green to blue-black colour indicates the presence of phenolic compounds. 

 

Screening for Saponins (Foam Test) 

2ml of extract was taken in a test tube and 6ml of distilled water was added to it. The mixture was 

shaken vigorously and observed for the formation of persistent foam that confirms the presence of 

saponins. 

 

Screening for Terpenoids (Salkowski Test) 

5ml of extract was taken in a test tube and 2ml of chloroform was added to it followed by the addition 

of 3ml of concentrated sulphuric acid. Formation of reddish-brown layer at the junction of two liquids 

confirms the presence of terpenoids. 

 

Test for Coumarins (Sodium hydroxide Test) 

To 1ml of the extracts, 1ml of NaOH (10%) is added and mixed well. Appearance of yellow colour 

indicates the presence of coumarins. 

 

4. Results and Discussion 

 

Detection of phytochemicals is a method which determines the presence of specific classes of 

phytochemicals in the sample. The present study involved the analysis of phytochemicals in three 

different spices viz, Cinnamon, Clove and Star Anise in aqueous and methanol extracts. The details 

of the spices and the result is presented in Table 1, 2, 3 and 4. 

 

Table 1: Botanical details of the selected spices 

No Botanical name Common name Family Part used 

1 Cinnamomumverum Cinnamon Lauraceae Bark 

2 Syzygium aromaticum Clove Myrtaceae Flower bud 

3 Illicium verum hook Star anise Illiciaceae Fruit 

 

Table 2: Phytochemical screening in Cinnamon 

Phytochemicals 

analysed 

Cinnamon 

Aqueous 

Extract 

Methanol 

extract 

Carbohydrates - - 

Proteins - - 

Steroids - - 

Alkaloids - - 

Flavonoids - - 

Glycosides + + 

Tannins - - 

Phenols + + 

Saponins + + 

Terpenoids + + 

Coumarins + + 

Note: (+) – present, (-) – absent 
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Table 3: Phytochemical screening in Clove 

Phytochemicals 

analysed 

Clove 

Aqueous 

Extract 

Methanol 

extract 

Carbohydrates + + 

Proteins - - 

Steroids + + 

Alkaloids - + 

Flavonoids + + 

Glycosides + + 

Tannins + + 

Phenols + + 

Saponins - + 

Terpenoids + + 

Coumarins - - 

Note: (+) – present, (-) – absent 

 

Table 4: Phytochemical screening in Star Anise 

Phytochemicals 

analysed 

Star Anise 

Aqueous 

Extract 

Methanol 

extract 

Carbohydrates + + 

Proteins + + 

Steroids - - 

Alkaloids + + 

Flavonoids + + 

Glycosides - + 

Tannins + + 

Phenols + + 

Saponins - + 

Terpenoids + + 

Coumarins + + 

Note: (+) – present, (-) – absent 

 

Results: 

 

The result revealed that some of the phytochemicals analysed were present in the extracts of all the 

spices. A total of 11 phytochemicals were analysed for all the three spices taken. Glyosides, terpenoids 

and phenols were the common phytochemicals present in all the spices and in both the extracts studied. 

Cinnamon found to contain Glycosides, Phenols, Saponins, Terpenoids and Coumarins in both 

aqueous and methanol extracts whereas remaining phytochemicals showed negative result (Table 2). 

Similarly, Clove showed to contain Carbohydrates, Steroids, Flavonoids, Glycosides, Tannins, 

Phenols and Terpenoids in both aqueous and Methanol extracts but Alkaloids and Saponins were 

present only in methanol extracts and not in aqueous extracts.  Proteins and Coumarins were totally 

absent in both the extracts (Table 3). 

Table 4 presents the Phytochemical analysis of Star Anise. Both aqueous and Methanol extracts of 

Star Anise found to contain, carbohydrates, proteins, alkaloids, flavonoids, Tannins, phenols, 

terpenoids and coumarins whereas glycosides and saponins were present only in methanol extract and 

absent in aqueous extract. Steroids were absent in both the extracts of Star Anise. 
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Discussions: 

 

Therapeutic uses of these spices is due to the various phytochemicals they contain (Okwu 2001).  

Different classes of phytochemicals are found to possess a wide range of physiological actions, which 

may help in protection against various diseases. Although these Phytochemicals present in herbs and 

spices are the essential nutrients in our diet, they proved to have anticancer (Kaefer and Milner, 2008; 

Lai and Roy, 2004), anti-inflammatory (Mueller et al., 2010; Steenkamp et al., 2006), antibacterial 

(Shan et al., 2007), antiviral (Aruoma et al., 1996), and antioxidant effects (Tapsell et al., 2006). 

Talking about the secondary metabolites, in the present study, Steroids were found to be absent in 

cinnamon and Star Anise whereas it was present in both the extracts of Clove. Alkaloids were present 

in Star Anise and the methanolic extracts of Clove. Steroids bearing aromatic rings represent a 

fascinating subgroup of steroids that possess distinct chemical and biological characteristics [Kadis 

B.M.1957, Taub D.1973, Rutherford F.J 1972]. 

Alkaloids were absent in Cinnamon and aqueous extract of clove whereas it was present in methanol 

extract of clove and both the extrcats of Star Anise. Inspite of their therapeutic properties alkaloids 

have toxic effects on humans and animals (Trease and Evans, 2005, Beyer et al., 2009). 

Flavonoids were absent in Cinnamon but present in both the extracts of Clove and Star Anise. 

Flavonoids have an excellent antioxidant activity (Nijveldt R.J., 2001). Dietary flavonoids show a 

favorable relationship between their consumption and reduction of cardiovascular diseases (Slavin 

J.L 2012) 

Aqueous extract of Satr Anise showed no Glycosides but Methanolic extract contained Glycosides 

but Cinnamon and Cloves showed the presence of Glycosides in both the extracts. Glycosides are a 

group of carbohydrate which have proved to possess antioxidant, anti-inflammatory, antihypertensive, 

and antidiabetic activities (Bernal et al., 2011). 

Tannins were found to be absent in both the extracts of Cinnamon whereas both the extracts showed 

Tannins in Cloves and Star Anise. Tannins significantly influence the sensory attributes of beverages 

and foods, especially astringency, bitterness, aroma, and mouthfeel. Although they offer considerable 

health benefits, high tannin levels can intensify bitterness and astringency, potentially impacting 

consumption (Hufnagel J.C., Hofmann T. 2008). These tannins are easily hydrolyzed under acidic, 

basic, or enzymatic conditions, releasing phenolic acids and exhibiting strong antioxidant activity due 

to their hydroxyl-rich structure (Khanbabaee K., van Ree T 2001) 

All the three spices under present study showed the presence of Phenols in both aqueous and 

Methanolic extracts. The biological potency of phenolic compounds includes possible 

pharmacological value (Ingold 1960). Phenolic compounds have long been recognized to possess 

antiallergenic, anti-inflammatory, antiviral and antiproliferative activities (Miliauskas, G et al 2004) 

Saponins are naturally occurring surface-active glycosides fungicidal, and other pharmacological 

properties. 

Both the extracts of Cinnamon contain Saponins, whereas in Cloves and Star Anise, only the 

Methanolic extracts contained Saponins and it was absent in aqueous extract of Cloves and Star Anise. 

Saponins are naturally occurring surface-active glycosides, Saponins are bitter and reduce the 

palatability of livestock feeds. Due to their toxicity to various organisms, saponins can be utilized for 

their insecticidal, antibiotic, fungicidal, and other pharmacological properties. (Desai et al 2009). 

Both the extracts of all the three spices showed the presence of Terpenes. Terpenoids are organic 

compounds that having tremendous applications in medical field and pharmaceuticals (Manfredi KP 

2007). 

Cinnamon and Star Anise have Coumarins in both the extracts whereas it was absent in Cloves. 

Coumarins are a family of benzopyrones having important place in medicinal chemistry research 

(Kennedy R, Thornes RD 1997) 
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5. Conclusion: 

 

The spices under this study showed to have number of phytochemicals which are of potential 

physiological activity. However, it is important to conduct quantitative assay to prevent any toxic 

effects. Further research, including both in vitro and in vivo studies, to understand the mechanisms of 

action, therapeutic potential, and safety profile of these compounds is required. 

 

References: 

 

1. Aruoma, O. I., Spencer, J. P. E., Rossi, R., Aeschbach, R., Khan, A., Mahmood, N., ... & 

Halliwell, B. (1996). An evaluation of the antioxidant and antiviral action of extracts of rosemary 

and Provencal herbs. Food and Chemical Toxicology, 34(5), 449-456. 

2. Bernal, J., Mendiola, J. A., Ibáñez, E., & Cifuentes, A. (2011). Advanced analysis of 

nutraceuticals. Journal of pharmaceutical and biomedical analysis, 55(4), 758-774. 

3. Beyer J, Drummer OH, Maurer HH. Analysis of toxic alkaloids in body samples. Forensic 

Science International. 2009;185(1–3):1–9. doi: 10.1016/j.forsciint.2008.12.006. 

4. Cai, L., & Wu, C. D. (1996). Compounds from Syzygium aromaticum possessing growth 

inhibitory activity against oral pathogens. Journal of Natural Products,59, 987–990 

5. Chitravadivu C., Manian.S and Kalaichelvi K. 2009.Qualitative Analysis of Selected Medicinal 

Plants. Tamilnadu, India Middle-East journal of Scientific Research. 4(3):144-146. 

6. De M, De AK, Mukhopadhyay R, Miro M, Anerjee AB (2001). Antimicrobial actions of Illicium 

verum Hook.f. Ars Pharmaceutica, 42(3-4): 209-220. 

7. Desai, Sapna & Desai, D.G. & Kaur, Harmeet. (2009). Saponins and their biological activities. 

Pharma Times. 41. 13-16. 

8. Gu L., Kelm M.A., Hammerstone J.F., Beecher G., Holden J., Haytowitz D., Prior R.L (2003) 

Screening of foods containing proanthocyanidins and their structural characterization using LC-

MS/MS and thiolytic degradation. J. Agric. Food Chem.; 51:7513–7521. doi: 10.1021/jf034815d. 

9. Harborne JB (1998). Phytochemical methods: A guide to modern techniques of plant analysis.2nd 

ed. London: Chapman and Hall; p. 54-84. 

10. Hufnagel J.C., Hofmann T. Quantitative Reconstruction of the Nonvolatile Sensometabolome of 

a Red Wine. J. Agric. Food Chem. 2008; 56:9190–9199. doi: 10.1021/jf801742w. 

11. Ingold, K.U., 1960. Inhibition of oil oxidation by 2,6 di-+-butyl-4-substituted phenols. J. Phys. 

Chem., 64: 1636-1642. 

12. Ize-Ludlow D, Ragone S, Bruck IS, Bernstein JN, Duchowny M, Garcia Pena BM (2004). 

Neurotoxicities in infants seen with the consumption of star anise tea. Pediatrics: e653-e656. 

13. Kadis B.M. Ph.D. Thesis. Iowa State University; Ames, IA, USA: 1957. Synthesis of Steroid 

Precursors. 

14. Kaefer, C. M., & Milner, J. A. (2008). The role of herbs and spices in cancer prevention. The 

Journal of nutritional biochemistry, 19(6), 347-361. 

15. Khanbabaee K., van Ree T. Tannins: Classification and definition. Nat. Prod. Rep. 2001; 18:641–

649. doi: 10.1039/b101061l. 

16. Kim, H. M., Lee, E. H., Hong, S. H., Song, H. J., Shin, M. K., Kim, S. H., & Shin, T. Y. (1998). 

Effect of Syzygium aromaticum extract on immediate hypersensitivity in rats. Journal of 

Ethnopharmacology, 60, 125–131 

17. Kokate KC. Practical pharmacognosy. 4th ed. Delhi: Vallabh Prakashan; 1997, p. 218. 

18. Kunnumakkara, Ajaikumar & Bicer, Cemile & Dey, Sanjit & Danda, Divya & Sung, Bokyung 

& Aggarwal, Bharat. (2009). Traditional Uses of Spices: An Overview. Molecular Targets and 

Therapeutic Uses of Spices. 10.1142/9789812837912_0001. 

19. Lai, P. K., & Roy, J. (2004). Antimicrobial and chemopreventive properties of herbs and 

spices. Current medicinal chemistry, 11(11), 1451-1460. 



Preliminary Phytochemical Screening of Selected lndian Spices 

 

76 

20. Manfredi KP. Terpenes. flavors, fragrances, pharmaca, pheromones by Eberhard Breitmaier 

(University of Bonn). Wiley-VCH, Weinheim. 2006. IX + 214 pp. 6.5 × 9.5 in. $65.00. ISBN 

3527-31786-4. Journal of Natural Products. 2007; 70(4):711–711. 

21. Miliauskas, G., P.R. Venskutonis and T.A. van Beek, 2004. Screening of radical scavenging 

activity of some medicinal and aromatic plant extracts. Food Chem., 85: 231-237. 

22. Mueller, M., Hobiger, S., & Jungbauer, A. (2010). Anti-inflammatory activity of extracts from 

fruits, herbs and spices. Food chemistry, 122(4), 987-996. 

23. Nijveldt R.J., Van Nood E., Van Hoorn D.E., Boelens P.G., Van Norren K., Van Leeuwen P.A. 

Flavonoids: A review of probable mechanisms of action and potential applications. Am. J. Clin. 

Nutr. 2001; 74:418–425. doi: 10.1093/ajcn/74.4.418. 

24. Kennedy R, Thornes RD (1997). Coumarins. Biology, Applications and Mode of Action. New 

York: John Wiley and Sons. 

25. Okwu D. E.2001. Evaluation of the chemical composition of medicinal plants belonging to 

Euphorbiaceae. Pak. Vet. J. 14: 160-162. 

26. Rutherford F.J. Ph.D. Thesis. University of Edinburgh; Edinburgh, UK: 1972. Ceric Oxidations 

of Aromatic Steroids and Related Compounds. 

27. Seidemann J (2005), Cinnamon Lauraceae, World Spice Plants, Springer-Verlag, Heidelberg, 

100-104 

28. Shan, B., Cai, Y. Z., Brooks, J. D., & Corke, H. (2007). The in vitro antibacterial activity of 

dietary spice and medicinal herb extracts. International Journal of food microbiology, 117(1), 

112-119. 

29. Slavin J.L., Lloyd B. Health benefits of fruits and vegetables. Adv. Nutr. 2012; 3:506–516. doi: 

10.3945/an.112.002154. 

30. Song Y, Chen Z, Li H. Advances in coumarin-derived fluorescent chemo sensors for metal ions. 

Current Organic Chemistry. 2012;16(22):2690-707. DOI:10.2174/138527212804004544 

31. Steenkamp, V., Gouws, M. C., Gulumian, M., Elgorashi, E. E., & Van Staden, J. (2006). Studies 

on antibacterial, anti-inflammatory and antioxidant activity of herbal remedies used in the 

treatment of benign prostatic hyperplasia and prostatitis. Journal of Ethnopharmacology, 103(1), 

71-75. 

32. Tapsell, L., Hemphill, I., Cobiac, L., Sullivan, D. R., Fenech, M., Patch, C., & Inge, K. E. (2006). 

Health benefits of herbs and spices: the past, the present, the future. 

33. Taub D. Total Synthesis of Natural Products. Volume 2 John Wiley & Sons, Inc.; Hoboken, NJ, 

USA: 1973. Naturally occurring aromatic steroids. 

34. Tiwari, Prashant & Kumar, Bimlesh & Kaur, M. & Kaur, G. & Kaur, H. (2011). Phytochemical 

screening and Extraction: A Review. Internationale Pharmaceutica Sciencia. 1. 98-106. 

35. Trease G. E., and Evans M. C.2005. Pharmacognosy. Elsevier,14 th ed. 53: 431-512. 

36. Unlu M., Ergene E., Unlu G. V., Zeytinoglu H. S., Vural N. Composition, antimicrobial activity 

and in vitro cytotoxicity of essential oil from Cinnamomum zeylanicum Blume (Lauraceae) Food 

and Chemical Toxicology. 2010;48(11):3274–3280. doi: 10.1016/j.fct.2010.09.001 

 


