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Abstract:  

Canavalia gladiata (jacq)DC  is a lesser-known bean commonly called sword bean. This study deals with 

the preliminary phytochemical screening and ethno-medicinal properties of sword beans. The 

phytochemical assessments of the sword bean seed show the medicinal value of the plant. Alkaloids, 

Tannins, terpenoids, flavonoids, Cardiac glycosides, Reducing sugars, Proteins, and Carbohydrates 

showed positive results in three types of solvents viz., water, Methanol, and Acetone solvents. The whole 

1Q2plant of sword bean used in many traditional and ethano-medicinal practices by their applications. 
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I. Introduction: 

Canavalia gladiate (Jacq.) D.C.  is a domesticated vegetative crop belonging to Fabaceae, commonly 

called sword bean or schmitter bean. Sword bean widely distributed in South and Southeast Asia, it is an 

underutilized legume crop, rich in protein. The immature pods can be used as a vegetable in many 

countries, mainly sword beans propagated through their seeds planted as a forage and cover crop ((Youseff 

et al., 1989). Canavalia gladiata is an ornamental climber planted on fences and houses. Schimitter bean 

is rich in high protein and essential amino acid contents, vitamins, and minerals along with phytochemical 

compounds like alkaloids, tannins, flavonoids, cardiac glycosides, reducing sugars, proteins, and 

carbohydrates (Pasumarthi et, al.2011) which act culinary agents in many medical treatments and ailments. 

 

 
Sword bean plant 
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Sword bean seeds 

Plant morphology: 

Canavalia gladiata is an annual or perennial climber grown near the trees, and houses (V.N. Pandey 2023). 

It grows up to 10 meters, Leaves are trifoliate, leaflets are pubescent, racemose inflorescence consisting 

of 10- 20 flowers. Flowers are white or light purple colored m 3cm long, Fruits are pods, sword-shaped,20 

– 35cm long, and 3-6cm wide, each pod contains 10 seeds. Seeds are elliptical and measure around 3cm 

(V. N. Pandey 2023). Schimmter bean plant is drought resistant and flourishes in any type of soil, mainly 

it is a warm season crop.  The present study deals with the phytochemical analysis and medicinal 

importance of the sword bean plant. 

 

II. Materials and Methods: 

Plant material: The sword bean seeds were collected in Maredmilly forest and Paderu areas. Seeds were 

directly collected from the local cultivars of Maredmilly and Paderu areas and stored in cloth bags. Then 

the seeds were subjected to pulverization to get coarse powder and stored in an airtight container. 

Phytochemical tests: Phytochemicals can be separated from the plant material by various extraction 

techniques. The most commonly used conventional methods include maceration, ., percolation, infusion, 

digestion, decoction, soxhelt extraction etc. Solvents like water, methanol, and Acetone were subjected to 

soxhelt extraction 250gm of seed powder was used against 150ml of solvent. Fractions were collected 

after some rounds of successful extraction in the soxhelt apparatus (Rufus Auxiliaet.al., 2013). All three 

extracts were tested for phytochemicals using standard protocols and the results were listed in table 1 

 

Table 1: Phytochemical analysis of various solvent extracts of canavalia gladiata seeds. 

S. No Test name Extraction solvents 

Water Methanol Acetone 

1 Alkaloids - + + 

2 Tannins + + + 

3. Terpenoids + + + 

4 Flavanoids + + + 

5 Cardiac- 

glycosides 

+ + - 
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6. Reducing 

sugar 

+ + + 

7 Proteins + + + 

8 Carbohydrate + - + 

 

1. Alkaloid test: 

Mayer's test: A few drops of Mayer's reagent are added to 1ml of extract. A yellowish or brown 

precipitate was formed indicating the presence of alkaloids (Junaid R Shaikh and MK Patil.2020). 

2. Tannins test:  

10ml of aqueous extract was mixed with 0.1% Ferric chloride the positive results for the presence of tannin 

formed the green color to blue-black (Doss et.al, 2009). 

3. Flavanoids test: 

2ml of each extract was added to 2ml of water and 5ml of 20% NaoH positive results of flavonoids (Moab, 

et.al, 2013). 

4. Terpenoids: 

Salkowski's test: 5ml of each extract was mixed in 2ml of each chloroform and 3ml of concentrated 

H2SO4 was carefully added to form a layer. A reddish brown color shows the presence of Terpenoid (Doss 

et al., 2009). 

5. Cardiac-glycosides (Keller – Kiliani test):  

1ml of glacial acetic acid was added to the 1ml of extract containing one drop of Ferric chloride subjected 

with concentrated sulphuric acid formed ring ranging from green to brown according to the type of cardiac 

–glycosides presented ( Maobe et, al. 2013). 

6. Reducing sugar test:  

The extract was treated with 5.0ml of Fehling's solution and kept in a boiling bath water bath. The 

formation of a yellow and red color precipitate indicates the presence of reduced sugar (Thenmozhi et, 

al.2011). 

7. Protein test: 

Ninhydrin test: Two drops of 0.2% freshly prepared Ninhydrin solution added to 1ml of extract 

production of purple color shows the presence of protein ((Junaid R Shaikh and MK Patil.2020). 

8. Carbohydrate test: 

Fehling's test: 2ml of extract and an equal volume of Fehling's (A &B) solution were added and heated 

for 5 minutes the result was a red precipitate indicating the presence of carbohydrates. (Junaid R Shaikh 

and MK Patil.2020). 

9. Medicinal importance of sword bean:  

Canavalia gladiata is cultivated primarily for the beans consumed by urban people and some tribal 

communities. Sword bean indicated the presence of phytochemicals of Alkaloids, tannins, terpenoids, 

flavonoids, cardiac glycosides, reducing sugars, proteins, and carbohydrates. These phytochemicals show 

some biological activities viz.. antimicrobial, antioxidant, anti-inflammatory activities, etc. The whole 

Fruits and root paste are used to treat wounds, kidney stones, ulcers, and liver enlargement problems (XIA 

et, al., 2017). By using leaves to treat Cough, hernia,  dysentery (Durant., 2006;Sabjan et.al, 2014), rhinitis, 

hiccups, pertussis, and gonorrhea. The plant of C. gladiata showed a wide range of applications in 

traditional medicine. In Korea, traditionally the extract of sword bean is being used in soap for the 

treatment of athlete's foot and acne. In Malaysia, the leaves of sword bean is used by Malays people for 
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treating gonorrhea besides these the leaves are also squeezed into the eyes along with other extract which 

acts as a magic tonic for the eyes. Japanese used for treating atopic dermatitis, boils, cancers, hemorrhoids, 

inflammatory diseases, otitis media, ozena, and pyorrhea (Lim 2011). 

 

III. Results:   

Alkaloids play a vital role in metabolism, catabolism, and in plant protection. A yellowish-brown 

precipitate formed in the Methanol and Acetone solvents, whereas the water solvents reported negative 

results. Tannins are an important component in the plant phytochemicals that act as astringent. A green 

color formation was there due to the addition of a few drops of 1% ferric chloride, confirming tannin 

presence in the seeds of sword bean. A positive color formation appeared in all three solvents viz., Water, 

Methanol, and, Acetone. Salkowski’s test is for terpenoid identification (D Sai kumari and Dr Neeti 

Saxena.,2019) for all three extracts brown rings formed in the interface between chloroform and sulphuric 

acid. This is a positive indication of terpenoids in the seed extracts. Flavonoids are a major group of 

phytochemicals present in plants. Whereas extracts like water, methanol, and acetone extracts formed a 

yellow color which showed positive results for flavonoids. The cardiac glycosides test is otherwise called 

as Keller – kiliani test to find out the type of sugar present in the extracts. Water and Methanol solvents 

showed color indication, absent in Acetone. Reducing sugars were tested against Fehling’s solution, and 

the precipitate formed in water, methanol, and acetone positive indication. Proteins or lipids play a 

structural and functional role in the plants and act as storage medium to help in growth and development 

A purple color observation in the three solvents indicates the presence of proteins in the schmitter bean 

seeds (Shiva et.al.,2007). Carbohydrates serve as a source of energy and are involved in cell signaling and 

defense mechanisms. Fehling's test reported positive by forming red precipitation in the water and Acetone 

extracts. Negative results in Methanol solvent. Water, Methanol and Acetone solvents equally showed the 

polarity of all the plant compounds. 

 

IV. Discussion:  

Phytochemicals are secondary metabolites. They not only protect the plant from different environmental 

challenges but also act as medicines to treat diseases in various organisms. Extracting the particular 

compound with suitable solvents can cure numerous diseases, for these extraction processes we used three 

types of solvents (Azwinda NN.,2015; Dhani et al., 2015) Characterization and evaluation of plants and 

their phytochemicals can explore evidence to support therapeutic claims of these plants against various 

ailments. These conventional techniques are easy, affordable a good choice for preliminary phytochemical 

screening. However, sword bean has high protein underutilized legumes with more nutritional value along 

with many bioactive properties. There is a huge need to isolate, purify, and evaluate the bioactive 

components to combat ailments. 

 

V. Conclusion: 

Phytochemical analysis is very important to evaluate the possible medicinal utilities of plants and their 

bioactive principles responsible for known biological activity. Extraction of a phytochemical from the 

plant mainly depends upon the type of solvent. The test which was applied for phytochemical analysis 

determines the presence or absence of a phytochemical in the sample. Hence there is a need of more tests 

should be performed for accurate results. 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240217258 Volume 6, Issue 2, March-April 2024 5 

 

References: 

1. A.G. Maobe, Erastus Gatebe, Leonard Gitu and Henry Rotich. 2013 Preliminary Phytochemical 

Screening of Eight Selected Medicinal Herbs Used for the Treatment of Diabetes, Malaria and 

Pneumonia in Kisii Region, Southwest Kenya. European Journal of Applied Sciences 5(1): 01-06. 

2. Azwinda NN. A Review on the Extraction Method Use in Medicinal Plants, Principle, Strength and 

Limitation. Medicinal and Aromatic Plants. 2015; 4(3):1-6. 

3. Dhanani T, Shah S, Gajbhiye NA, Kumar S. Effect of extraction methods on yield, phytochemical 

constituents and antioxidant activity of Withania somnifera. Arabian Journal of Chemistry. 2017; 

10:1193-1199. 

4. Doss, A. 2009 Preliminary phytochemical screening of some Indian Medicinal Plants. Ancient Science 

of Life. 29(2) 12-16. 

5. Duranti M 2006 Grain legume proteins and nutraceutical properties Fitoterapia 77 67-82. 

6. Junaid R Shaikh and MK Patil., 2020Qualitative tests for preliminary phytochemical screening: An 

overviewIJCS 2020; International Journal of Chemical Studies 2020; 8(2): 8(2): 603-608., Moses, 

7. Lim T K 2011 Canavalia gladiata. Edible Med. Non- Med. Plants 569–576. 

8. Mrinalini Pal and V.N.Pandey ., 2023 Morphological characterization and ethnomedicinal importance 

of an underutilized legume plant Canavalia gladiata (Jacq.) D.C. from north eastern Terai region of 

Uttar Pradesh. J. Indian bot. Soc. (2023)., e-ISSN:2455-7218, ISSN:0019 – 4468. 

9. Pasumarthi S, Chimata M K, Chetty C S and Challa S 2011 Screening of phytochemical compounds 

in selected medicinal plants of Deccan Plateau and their viability effects on Caco-2 cells. J. Med. 

Plants. Res. 5(32) 695Morphological characterization and X 

10. Rufus Auxilia, L., 1Rachel Regi Daniel and Shenbagarathai, R.., 2013PHYTOCHEMICAL 

ANALYSIS OF SEED EXTRACTS Macrotyloma uniflorum (HORSE GRAM) International Journal 

of Current Research Vol. 5, Issue, 11, pp.3339-3342, November, 2013. 

11. Sabjan G, Sudarsanam G, Reddy D D and Rao D M2014 Ethno-botanical crude drugs Used in 

Treatment of Liver diseases by Chenchu Tribes in Nallamalais, Andhra Pradesh, India. A. J. Ethno. 

1(3) 115-121. 

12. Sai kumari D, and Dr Neeti saxena., 2019Phytochemical analysis of Lablab purpureus L.Seed 

extracts© IJEDR 2019 | Volume 7, Issue 4 | ISSN: 2321-9939. 

13. Shiva M, Mohammad S, Manoochehr H, Yaghoub A, Seyed ESE, et al. (2007) Antioxidant power of 

Iranian propolis extract. Food Chem 103: 729-733. 11. 

14. Thenmozhi, A., Nagalakshmi, K., Mahadeva Rao, US. 2011. Qualitative analysis of phytochemicals, 

and comparative superoxide radical scavenging along with reducing potencyof Solanum nigrum using 

various solvent extracts.International journal of Green Pharmacy. 5(4) 318-324. 

15. Xia X, Yin R , He W , Gorna B and Holubowicz R 2017 Seed Yield and Quality of Sword Bean 

(Canavalia gladiata (Jacq.) DC.) Produced in Poland. Not. Bot. Horti. Agrobo. 45(2) 561-568. 

16. Youseff, M.M., Abdal, M. A., Shekibs, L. A. E. and Ziena, H. M. 1989. Effects of dehulling, soaking 

and germination of chemical composition, mineral elements and protein patterns of feba beans (Vicia 

feba L.). Food Chemistry 23: 129 – 136. 

https://www.ijfmr.com/

