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Abstract 

The present study was performed with an aim of determining the phytochemical constituents and antagonistic effect of roots 

of Curculigo orchioides (family Amaryllidaceae) and Curcuma angustifolia (family Zingiberaceae). Antagonistic effect was 

evaluated against four UTI causing bacterial isolates by well diffusion method. The results of the study showed, in 

comparison with Curcuma angustifolia, the root extracts of Curculigo orchioides exhibited higher antagonistic activity 

against the tested isolates. Also the phytochemical investigation of Curculigo orchioides indicated the presence of phenols, 

amino acids, glycosides, alkaloids, tannins, terpenoids and coumarins. This study derives in a conclusion that root extracts of 

Curculigo orchioides can be used to develop antagonistic agents against bacterial isolates causing UTI. 
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Introduction 

Urinary tract infections (UTI) are infections that affect millions 

of people worldwide1. Gram negative bacteria are the major 

causative agents of about 90% of urinary tract infections while 

rest of the cases includes Gram positive bacteria2,3. The 

effectiveness of drugs was declined gradually due to the 

emergence of multidrug resistant pathogens resulted from over 

use of antimicrobial medicines4,5. Although many 

pharmaceutical companies developed numerous antibacterial 

drugs, the multidrug resistance still exists, becoming a global 

problem of concern6. However, attempts are continuing to 

assess the capability of medicinal plants to compete MDR 

strains of pathogenic agents7. Numerous plants have been 

investigated to treat the infections caused by bacteria pathogens 

including UTI8. 

 

Curculigo orchioides belongs to the family Amaryllidaceae is a 

small herbaceous plant widely identified as black musali in 

India and also widely distributed in Japan, Sri Lanka, Australia 

and Malaysia. It has elongated tuberous rootstock and lateral 

roots, linear to lanceolate leaves crowded on the short stem with 

sheathing leaf bases and yellow flowers flowering throughout 

the year9-12. In India, Pakistan and China, the rhizome of the 

plant has been extensively used to treat jaundice, diarrhea, 

asthma, cancer and wounds9. The juice of the rhizome has been 

used as an aphrodisiac to overcome impotency13. In folkloric 

medicines, it is used to treat neurasthenia, urinary retention, 

chronic nephritis, chronic arthritis and rheumatic arthritis. In 

Ayurvedic system, it is used to treat blood related disorders, 

piles, sprue, and also as rejuvenator14. 

Curcuma angustifolia popularly known as arrowroot belongs to 

the family Zingiberaceae is distributed throughout India15,16. It 

is known as Araukizhangu in Tamil and kuva kizhanna in 

Malayalam17,18. C. angustifolia is a herb that grows about 90-

180 cm in height. The rhizome is cylindrical and fleshy, that can 

grow up to 1.5 m in length. The rhizome of this plant is well 

known for its nutritive and medicinal properties19,20. It has 

potential antioxidant, anti-cancerous activity21 and also the 

essential oil extracted from this species possess antibacterial19 

and antimycotic activities22. It is used for treating indigestion, 

typhoid fever, cough, bronchitis, diarrhea, dysentery, skin 

diseases, ulceration of bowels, bladder and in painful 

micturition23. 

 

At this context, this study was designed to evaluate the 

antagonistic activities and ascertain the phytochemical 

compounds in roots of Curculigo orchioides and Curcuma 

angustifolia against UTI causing pathogenic bacteria. 

 

Methodology 

Test Organisms used: Escherichia coli, Staphylococcus 

aureus, Klebsiella pneumoniae and Pseudomonas aeruginosa 

isolated from infected urine samples.  

 

Plant Material used: Fresh, healthy roots of Curculigo 

orchioides and Curcuma angustifolia.   

 

Solvent Extraction: Powdered roots were extracted using 

solvents such as acetone, distilled water, ethanol, hexane and 

methanol at room temperature.  
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Antagonistic Activity Assay: The root extracts of Curculigo 

orchioides and Curcuma angustifolia were evaluated for its 

antagonistic activity by well diffusion method against the four 

bacterial isolates24.  
 

Phytochemical Analysis of Root extracts: For detecting the 

presence of phytochemicals, the root extracts of Curculigo 

orchioides and Curcuma angustifolia were screened 

qualitatively by standard methods25-28. 
 

Glycosides: To the extract, added glacial acetic acid, drop of 

2% ferric chloride and sulphuric acid to form bluish green 

colour.  
 

Amino acids: To the extract, Ninhydrin solution was added to 

observe the purple colour. 
 

Phenols: The extract was mixed with ferric chloride solution to 

form bluish black colour.  
 

Alkaloids: The extract was added with drops of Dragendroff’s 

reagent to produce orange precipitation. 
 

Flavonoids: To the extract added drops of lead acetate solution 

to form yellow precipitation. 
 

Saponins: Distilled water was added to the extracts. Shake 

vigorously to observe persistent foam. 
 

Steroids: To the extract, concentrated sulphuric acid was added 

side wise and observed for green colour.  
 

Carbohydrates: 1ml of the extract along with Benedict’s 

solution forms brick red colour precipitation on boiling. 
 

Terpenoids: To the extract, chloroform and concentrated 

sulphuric acid was added to form reddish brown colour at the 

interface. 
 

Tannins: The extract was mixed with ferric chloride to observe 

greenish or black colour precipitation. 
 

Quinones: 5ml of HCl was added to the extract to produce 

yellow color precipitate. 

 

Reducing Sugars:  Fehling’s A and B solutions along with the 

extract on heating produce orange red precipitate. 

 

Catachins:  Few drops of Echrilich reagent and concentrated 

HCl were added to the extract to form pink color. 

 

Coumarins: The extract was treated with 10% sodium 

hydroxide to produce yellow color. 

 

Results and discussion 

The root extracts of Curculigo orchioides and Curcuma 

angustifolia were assessed for its antagonistic activity against 

Escherichia coli, Staphylococcus aureus, Klebsiella 

pneumoniae and Pseudomonas aeruginosa by agar well 

diffusion method. All the extracts except water and hexane 

extracts showed different range of antagonistic activities against 

the tested bacterial isolates and the results were shown in Table-

1.  

 

The ethanol extracts of Curculigo orchioides possess greater 

inhibitory potential with greatest zone of inhibition (20mm) 

against Klebsiella pneumoniae and minimum inhibition against 

Pseudomonas aeruginosa. In case of methanolic extracts of C. 

orchioides maximum zone of inhibition (14mm) was showed 

against Klebsiella pneumoniae. Though Staphylococcus aureus 

and Pseudomonas aeruginosa were highly resistant to acetone 

extracts, E. coli was found highly sensitive producing an 

inhibitory zone of 21mm. While all the extracts of Curcuma 

angustifolia possess antagonistic activity against Klebsiella 

pneumoniae while Pseudomonas aeruginosa was highly resistant 

to C. angustifolia extracts.  
 

Table- 1: Antagonistic Activity of leaf extracts by well 

diffusion method 

Test Organisms 

Curculigo 

orchioides 

Curcuma 

angustifolia 

A 

mm 

E 

mm 

M 

mm 

A 

mm 

E 

mm 

M 

mm 

Escherichia coli 21 13 11 8 13 - 

Klebsiella 

pneumoniae 
17 20 14 10 11 14 

Pseudomonas 

aeruginosa 
- 10 10 - - - 

Staphylococcus 

aureus 
- 14 12 - 8 10 

A-Acetone; E-Ethanol; M-Methanol. 
 

The phytochemical investigation of ethanol, acetone and 

methanol extracts of Curculigo orchioides and Curcuma 

angustifolia were performed qualitatively by standard 

phytochemical tests and the results reported on Table-2.  
 

C. angustifolia showed the presence of phytochemicals viz., 

alkaloids, carbohydrates and phenols in all the three extracts. On 

the other hand, C. orchioides possess alkaloids, amino acids, 

glycosides, terpenoids, tannins, coumarins, etc. in all the three 

extracts. Amino acids are found absent in acetone extracts of C. 

orchioides. 
 

Conclusion 

Based on the results obtained, this study suggests that Curculigo 

orchioides have strong antagonistic activity when compared to 

Curcuma angustifolia which may be due to the presence of 

numerous phytochemicals in them. Though both the plants 

possess some sort of activity, C. orchioides may be more 

beneficial in drug research and development against UTI 

causing bacteria. 
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Table-2: Phytochemical constituents in various extracts. 

Phytochemicals 

Curculigo 

orchioides 

Curcuma 

angustifolia 

A E M A E M 

Glycosides + + + - - - 

Amino acids - + + - - - 

Phenols + + + + + + 

Alkaloids + + + + + + 

Flavonoids - - - - - - 

Saponins + - + - - - 

Steroids - - - - - - 

Carbohydrates - - - + + + 

Terpenoids + + + - - - 

Tannins + + + - - - 

Quinones - - + - - - 

Reducing sugars - - + - - - 

Catachins - - - - - - 

Coumarins + + + - - - 

A-Acetone; E-Ethanol; M-Methanol 
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