
 

 www.shcpub.edu.in   

J. Funct. Mater. Biomol. 10 (1) (2026) pp 1180-1185 
 

O
ri

g
in

a
l 

R
e

se
a

rc
h

 A
rt

ic
le

 

 
Do not type any thing in this box 

 

Journal of Functional Materials and Biomolecules 
 

Journal homepage: www.shcpub.edu.in 

ISSN: 2456-9429 

Phytochemical Screening of Aqueous Tuber Peel Extracts of Colocasia Esculenta and Amor-

phophallus Paeoniifolius 

K. Touseef and A. Poongothai * and K. Vijaylakshmi 

Received on 14 April 2026, accepted on 24 May 2026,  

Published online on June 2026 

 

Keywords: Phytochemical screening, Colocasia esculenta, 

Amorphophallus paeoniifolius and Bioactive compounds 

1. Introduction 

Medicinal plants have been extensively utilized since an-

cient times for the treatment and prevention of various 

diseases due to the presence of biologically active com-

pounds known as phytochemicals [1]. These natural com-

pounds possess significant therapeutic and pharmacologi-

cal properties and are widely used in traditional as well as 

modern medicine [2]. Phytochemicals such as alkaloids, 

flavonoids, phenolic compounds, tannins, saponins, glyco-

sides, terpenoids, and steroids are known to exhibit di-

verse biological activities including antioxidant, antimi-

crobial, anti-inflammatory, anticancer, antidiabetic, and 

wound-healing properties [3,4]. These compounds help in 

protecting the human body against oxidative stress and 

microbial infections by scavenging free radicals and inhib-

iting the growth of pathogenic microorganisms [5]. 

 In recent years, increasing environmental concerns and 

the demand for sustainable resources have encouraged re-

searchers to explore agricultural wastes as valuable 
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sources of bioactive compounds [6]. Plant-based wastes 

such as fruit peels, vegetable residues, and tuber peels are 

now recognized for their rich phytochemical composition 

and potential applications in pharmaceutical, nutraceuti-

cal, biomedical, and biodegradable packaging industries 

[7]. Utilization of such waste materials not only reduces 

environmental pollution but also adds economic value 

through the recovery of useful natural compounds [8]. 

Colocasia esculenta is an important edible tuber crop wide-

ly cultivated in tropical and subtropical regions and is val-

ued for its nutritional and medicinal properties [9]. 

The plant contains carbohydrates, proteins, vitamins, min-

erals, flavonoids, and phenolic compounds that contribute 

to its antioxidant and therapeutic potential [10]. Tradi-

tionally, different parts of the plant have been used in folk 

medicine for the treatment of inflammation, digestive dis-

orders, and microbial infections [11]. Similarly, Amor-

phophallus paeoniifolius is a medicinal tuber crop com-

monly used in traditional Indian medicine [12]. The tuber 

is rich in alkaloids, tannins, phenols, and terpenoids, which 

contribute to its antimicrobial, anti-inflammatory, antioxi-

dant, hepatoprotective, and anticancer activities [13]. It is 

also nutritionally important due to its high dietary fiber 

and mineral content [14]. Although the edible portions of 

these tubers are commonly utilized, their peels are gener-

ally discarded as agricultural waste despite containing 

valuable phytochemical constituents [15]. Previous studies 

have reported that tuber peels possess appreciable antiox-

idant and antimicrobial properties because of their rich 

secondary metabolite content [16].  

Therefore, the utilization of tuber peels may contribute to 

waste management, sustainable development, and the 

production of eco-friendly biomaterials [17]. The present 

study was undertaken to perform preliminary phytochem-

ical screening of aqueous tuber peel extracts of Colocasia 

esculenta and Amorphophallus paeoniifolius and to com-

pare the presence of various secondary metabolites that 

may contribute to their biological activities and industrial 

applications. 

2. Materials and Methods 

2.1. Collection of Plant Materials 

Fresh tubers of Colocasia esculenta and Amorphophallus 

paeoniifolius were collected from local agricultural fields. 

The peels were separated manually, washed thoroughly 

with distilled water, and shade dried for several days. 

2.2. Preparation of Peel Powder 

 The dried peels were powdered using a mechanical grind-

er and stored in airtight containers for further analysis. 

2.3. Preparation of Aqueous Extract 

 Fig. 1. Elephants ear and foot yam 

The Fig.1. shows the Elephant's ear and foot yam as fol-

lows, Ten grams of peel powder from each sample were 

mixed with 100 mL of distilled water and heated at 60–

70°C for 30–45 minutes. The extracts were cooled and fil-

tered using Whatman No.1 filter paper. The filtrates ob-
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tained were used for phytochemical screening. The Fig.1. 

shows the Elephant's ear and foot yam as follows,                   

2.4. Phytochemical Analysis 

 The plant extract solutions were assessed for the 

existence of the phytochemical analysis by using the 

following standard methods. [18] 

2.4.1. Test for Carbohydrate  

 To 0.5ml of the extract of the plant sample, 1ml of water 

and 5-8 drops of Fehling’s solution was added at hot and 

observed for brick red precipitate. 

2.4.2. Test for Alkaloid  

The solvent free extract (50mg) was stirred with one ml of 

dilute hydrochloric acid and filtered. The filtrate was 

tested for alkaloids. Mayer’s Test: To the filtrate, a drop of 

Mayer’s reagent was added along the sides of the test tube. 

A white precipitate indicates the test as positive. 

2.4.3. Tests for Flavonoid 

Taken 2 ml of 2.0% NaOH mixture was mixed with plant 

extracts; concentrated yellow color was produced, which 

became colorless when we added 2 drops of diluted acid to 

mixture. This result showed the presence of flavonoids. 

2.4.4. Test for Steroid 

Added 2 ml of chloroform and concentrated H2SO4 were 

added with the 5 ml plant extracts. In the lower 

chloroform layer red color appeared that indicated the 

presence of steroids [19]. 

2.4.5. Test for Terpenoid  

     Added 2.0 ml of chloroform was added with the 5 ml 

plant extracts and evaporated on the water path and then 

boiled with 3 ml of H2SO4 concentrated. A grey color 

formed which showed the entity of terpenoids.  

2.4.6. Test for Tannin  

     Taken 10 ml of bromine water was added to the 0.5 g 

plant extracts. Decoloration of bromine water showed the 

presence of tannins. 

2.4.7. Test for Saponin 

      Taken 5.0 ml of distilled water was mixed with plant 

extracts in a test tube and it was mixed vigorously. The 

frothing was mixed with few drops of olive oil and mixed 

vigorously and the foam appearance showed the presence 

of saponins [20]. 

2.4.8. Test for Glycoside  

      A solution of glacial acetic acid (4.0 ml) with 1 drop of 

2.0% FeCl3 mixture was mixed with the 10 ml plant 

extracts and 1 ml H2SO4 concentrated. A brown ring 

formed between the layers which showed the entity of 

cardiac steroidal glycosides [21]. 

2.4.9. Test for Phenols:  

      Taken 10ml of the extract was treated with few drops 

of ferric chloride solution. Formation of bluish black colour 

indicates the presence of phenol. Lead acetate test: 10 ml 

of the extract was treated with few drops of lead acetate 

solution. Formation of yellow colour precipitate indicates 

the presence of phenol [22]. 

2.4.10. Test for Quinone 

     About five ml of the extract was boiled with10% HCl for 

few minutes in a water bath. It was filtered and allowed to 

cool. Equal volume of Chloroform was added to the filtrate. 

Few drops of 10% ammonia was added to the mixture and 

heated. Formation of pink colour indicates the presence of  

anthraquinone[24]. 
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3. 3. Results and Discussion 

3.1. Phytochemical Analysis of aqueous tuber peel 

extracts of Colocasia esculenta and Amorphophallus 

paeoniifolius. 

Table 1 and Fig.2. shows the Phytochemical Analysis as 

follows 

Phytochemical 
Constituents 

Aqueous Extracts of   

Colocasia  
esculenta 

Amorphophallus 
paeoniifolius 

Alkaloid + ++ 

Flavonoid ++ + 

Phenol ++ ++ 

Tannin ++ + 

Saponin + + 

Glycoside + + 

Terpenoid + ++ 

Steroid ± + 

Protein + + 

Carbohydrate ++ ++ 

Indicated as: (+)-Present; (++)-Strongly Present; (±) – 

Trace present 

The present investigation confirmed that the aqueous 

tuber peel extracts of Colocasia esculenta and 

Amorphophallus paeoniifolius contain various bioactive 

phytochemicals including alkaloids, flavonoids, phenols, 

tannins, saponins, glycosides, and terpenoids. The aqueous 

extract of Colocasia esculenta exhibited comparatively 

better antioxidant-related phytochemicals, whereas 

Amorphophallus paeoniifolius showed stronger alkaloid 

and terpenoid presence.  

 

Colocasia esculenta 

 

Amorphophallus paeoniifolius 

Fig. 2. Colocasia esculenta and Amorphophallus 
paeoniifolius 

The phytochemical screening revealed that both aqueous 

peel extracts contain several important secondary metabo-

lites responsible for biological activities. The aqueous ex-

tract of Colocasia esculenta showed higher flavonoid, tan-

nin, and phenolic contents, suggesting strong antioxidant 

activity. Flavonoids and phenolic compounds are known to 

act as free radical scavengers and reduce oxidative stress. 

In comparison, the aqueous extract of Amorphophallus 

paeoniifolius exhibited relatively higher alkaloid and ter-

penoid content, which may contribute to antimicrobial and 

anti-inflammatory properties. The presence of saponins 

and glycosides in both extracts further indicates their me-

dicinal importance. The study demonstrates that tuber 

peels, often considered waste materials, possess valuable 

phytochemicals that can be utilized in pharmaceutical 
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products, antioxidant formulations, and biodegradable 

composite film applications [25]. 

4. Conclusion 

          The present study successfully demonstrated the 

presence of various bioactive phytochemicals in the aque-

ous tuber peel extracts of Colocasia esculenta and Amor-

phophallus paeoniifolius. Preliminary phytochemical 

screening confirmed the occurrence of alkaloids, flavo-

noids, phenolic compounds, tannins, saponins, glycosides, 

terpenoids, proteins, carbohydrates, and steroids in both 

extracts. Among the two plants, the aqueous peel extract of 

Colocasia esculenta showed comparatively higher flavo-

noid, phenolic, and tannin contents, indicating stronger an-

tioxidant potential, whereas Amorphophallus paeoniifolius 

exhibited relatively higher alkaloid and terpenoid content 

associated with antimicrobial and anti-inflammatory activ-

ities. The findings indicate that tuber peels, which are gen-

erally discarded as agricultural waste, contain valuable 

secondary metabolites with significant medicinal and in-

dustrial importance. Therefore, these aqueous peel ex-

tracts can be effectively utilized as natural sources of bio-

active compounds in pharmaceutical formulations, antiox-

idant preparations, antimicrobial products, and biode-

gradable composite films. The study also emphasizes the 

importance of converting agricultural waste into eco-

friendly and value-added materials for sustainable bio-

medical and packaging applications. 

Acknowledgements  

       We would like to express our gratitude to the Principal 

and Management of Sacred Heart College, Tirupattur, 

Tirupattur District, Tamil Nadu, India, for supporting this 

research work. 

Conflict of Interest: Nil 

References 

1. J.B. Harborne, Phytochemical Methods: A Guide to 

Modern Techniques of Plant Analysis, 3rd ed., 

Chapman and Hall, (1998).  

2. G.E. Trease, W.C. Evans, Pharmacognosy, 15th ed., 

Saunders Publishers, (2002).  

3. A. Sofowora, Medicinal Plants and Traditional 

Medicine in Africa, 2nd ed., Spectrum Books Ltd., 

(1993).  

4. C.K. Kokate, Practical Pharmacognosy, 4th ed., Val-

labh Prakashan, (1994).  

5. M.M. Cowan, Clin. Microbiol. Rev. 12 (4), (2002) 

564–582.  

6. M.M. Rahman, A. Khanom, Asian Pac. J. Trop. Med. 

6 (10), (2017) 1–7.  

7. O. Prakash, A. Kumar, P. Kumar, Int. J. Res. Pharm. 

Sci. 6 (2), (2020) 85–91.  

8. S. Anbuselvi, T. Balamurugan, J. Chem. Pharm. Res. 

5 (12), (2023) 939–944.  

9. R. Prajapati, M. Kalariya, R. Umbarkar, S. Parmar, 

N. Sheth, Int. J. Nutr. Pharmacol. Neurol. Dis. 1 (2), 

(2013) 90–96.  

10. K. Gupta, M. Kumar, M. Tomar, J. Med. Plants Stud. 

7 (3), (2019) 45–49.  

11. V. Kumar, A. Pandey, Int. J. Pharm. Pharm. Sci. 6 

(5), (2019) 120–124.  

12. V. Shilpa, S. Pal, Int. J. Pharm. Sci. Rev. Res. 31 (2), 

(2020) 32–36.  

13. P. Sharma, R. Gupta, J. Environ. Biol. 38 (5), (2017) 

1023–1030.  

14. S. Verma, A. Mishra, J. Appl. Pharm. Sci. 6 (4), 

(2021) 145–150.  

15. N. Reddy, Y. Yang, Trends Biotechnol. 23 (1), 

(2015) 22–27.  

1184



              A. Poongothai  et.al. 

www.shcpub.edu.in   

     

J. Funct. Mater. Biomol. 10 (1) (2026) pp 1180-1185 
 
 

O
ri

g
in

a
l 

R
e

se
a

rc
h

 A
rt

ic
le

 

16. S. Ignacimuthu, M. Ayyanar, K. Sankarasivaraman, 

J. Ethnobiol. Ethnomed. 2 (1), (2016) 25–31.  

17. H.O. Edeoga, D.E. Okwu, B.O. Mbaebie, Afr. J. Bio-

technol. 4 (7), (2015) 685–688.  

18. J. Parekh, S. Chanda, Afr. J. Biomed. Res. 10 (2), 

(2019) 175–181.  

19. M. Saxena, J. Saxena, R. Nema, D. Singh, A. Gupta, J. 

Pharmacogn. Phytochem. 1 (6), (2020) 168–182.  

20. G.A. Ayoola, H.A.B. Coker, S.A. Adesegun, Trop. J. 

Pharm. Res. 7 (3), (2018) 1019–1024.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21. T. Dhanani, S. Shah, N.A. Gajbhiye, S. Kumar, Food 

Anal. Methods 10 (6), (2017) 184–197.  

22. K.I. Asha, M.C. Nair, Food Chem. 245, (2020) 53–

60.  

23. S. Kumar, A.K. Pandey, Sci. World J., (2021) 1–16.  

24. R. Vijayakumar, R. Ravindran, Int. J. Curr. Pharm. 

Res. 4 (3), (2022) 45–49.  

25. M. George, T.E. Abraham, J. Control. Release 114 

(1), (2021) 1–14.  

 

1185


