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ABSTRACT  

The Phytochemical screening, antimicrobial activity and minimum inhibitory concentrations (MIC) of the 

leave extracts of Cephalanthus occidentallis were studied. Preliminary phytochemical investigation revealed 

the presence of alkaloids, flavonoids, anthraquinoes, saponins, glycosides, tannins, carbohydrates and terpenes. 

Antimicrobial studies showed that the ethanol extract had considerable activities and significant inhibition 

against streptococcus pyogen, salmonella typhii, shigella dysentery and escherichia coli, Ethanol extract had 

higher zone of inhibition (32mm) against salmonella typhi at 0.5µg/ml to 5x104 µg/ml. The MIC of ethanol 

extract against S. pyogene, E. coli, S. dysentery and S. typhii were 12.5mg/ml, 25mg/ml, 25mg/ml and 

12.5mg/ml respectively. 
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INTRODUCTION  

Of the 300,000 plant species acclaimed worldwide only about 5% have been investigated scientifically for 

their medicinal purposes (Adeyanju et al., 2011a). Researcher has reported that developing countries rely 

mainly on plants for the treatment of their prevailing ailments especially in rural areas where hospital are not 

accessible (Adeyanju et al., 2011b). The presences of phytochemicals in plants are actually responsible for 

their antibacterial and antioxidant properties Plant derived bioactive substances are considered a very good and 

cheap source of medical disease (Deepika, et al., 2020). Plant have great medical relevance because infections 

caused by drug resistant microorganisms have become a major therapeutic problem nowadays (Deepika et al, 

2020). Therefore, thousands of researchers have focused their interest on investigating phytochemical 

constituents of plant for human health. The bioactive constituents of plants such at tannis, flavonoids, 

saponins, terpenoids and alkaloids have great antimicrobial activity (Adeyanju, et al., 2011a; Deepika et al., 

2020). The plant Cephalathus occidentallis belong to the family Rubiaceae. Native Americans used the bark 

decoctions as wash for sore eyes, antidiarrheal agents, anti-inflammation and rheumatism medication, 

headache and fever relievers and venereal disease remedies.   

The bark is also chewed to relieve toothaches (Deepika, et al., 2020).  Traditional herbal medicine practitioners 

have put it forward that the leave of Cephalanthus occidentalis is used to cure some prevailing ailments. There 

are no scientific proof to justify these claims, therefore this study was conducted with the aim to investigate 

phytochemicals present in the leave of C. occidentalis and relate this to its potential antimicrobial activity. 

MATERIALS AND METHODS  

Phytochemical Screening  

Plant extracts obtained with ethanol and water were evaluated for the presence of alkaloids, saponins, cardiac 

glycosides, tannins, steroids and flavonoids (Adeyanju et al., 2011a). 

https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/
https://doi.org/10.51584/IJRIAS.2024.907035


INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (IJRIAS) 
ISSN No. 2454-6194 | DOI: 10.51584/IJRIAS |Volume IX Issue VII July 2024 

 

 

 

 

 

Page 391 
www.rsisinternational.org 

  

 

 

Saponins: 

Frothing test: 2 cm3 of the extracts in a test tube was vigorously shaken for two mins. Frothing observed in the 

three extracts tested indicated the presence of saponins. 

Emulsion test: 5 drops of olive oil were added to 3ml of the extracts in a test tube and the mixture was 

vigorously shaken. A stable emulsion formed in each extract tested indicated the presence of saponins. 

Tannins: 

1 ml of freshly prepared 10% KOH was added to 1 ml of the extracts. A dirty white precipitate observed in 

each extract showed the presence of tannins. 

2 drops of 5% FeCl3 were added to 1 ml of the extracts. A greenish precipitate indicated the presence of 

tannins in the three extracts. 

Glycosides: 

10ml of 50% H2SO4
 was added to 10 ml of the extracts in a test tube. The mixture was heated in boiling water 

for 15 mins. 10 ml of Fehling's solution was added and the mixture was boiled. A brick-red precipitate was 

observed in the methanol and water extracts, showing the presence of glycosides. 

Alkaloids: 

2 drops of Mayer's reagent were added to 1ml of the extract. A creamy precipitate observed indicates the 

presence of alkaloids in each extract. 

2 drops of Hager's reagent were added to 1ml of each extract. A reddish-brown precipitate observed indicates 

the presence of alkaloids in each extract. 

Flavonoids 

1 ml of 10% NaOH was added to 3 ml of the extract. A yellow colouration showed the presence of flavonoids 

in each extract. 

Carbohydrate:  

Few drops of molisch's reagent were added to 2 ml of the extract. 1 ml of concentrated sulphuric acid was 

allowed to run down the inclined tube to form a lower layer. The interface was observed for a purple colour. 

Showing the presence of carbohydrate. 

Anthraquinone 

0.5 g of powdered plant was boiled with 10 ml of ferric chloride (10%) and 5 ml of dilute HC1 for 5 mins. The 

mixture was filtered while hot, cooled and the filtrate was shaken with equal volume of chloroform. The layers 

were allowed to separate in a separating funnel, the chloroform layer was transferred into another test tube 

containing 5 ml of 10% ammonia solution and the upper aqueous layer was observed for a bright-pink colour 

showing the presence of anthraquinones. 

Terpenes 

To 1 ml of the extract was added 1 ml acetic anhydride followed by the addition of 1 ml concentrated sulphuric 

acid down the wall of the test tube to form a layer underneath. The test tube was observed for red colouration 

showing the presence of tri-terpenes. 
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ANTIMICROBIAL SCREENING  

Preparation of Agar Medium 

Nutrient agar 2.5g and 2.6 g of nutrient broth were added to 100 ml of distilled water in a 500 ml sterilized 

conical flask. The suspension was heated to dissolve the nutrient agar and broth. After complete dissolution of 

the media, the mouth of the conical flask was closed tightly with aluminium foil. The media was then sterilized 

using autoclave at 121 °C, and 15 mmHg for fifteen (15) mins. 

Preparation of Agar Plates 

Plates were sterilized in a hot air oven at 160 °C for 2 h. The plates were allowed to cool. 20 ml of the 

sterilized nutrient agar was poured into each sterilized plate and the medium was allowed to gel. The agar 

plates were then wrapped with aluminium foil and transferred into a refrigerator until use. 

Test Organisms 

Cultures of streptococcus, pyogen, Eschericia coli, salmonella, typhii and shigella dysentery were obtained 

from University of Jos Teaching Hospital, Plateau State. All microorganisms were propagated and stored in 

nutrient agar at 4 °C before use. 

Preparation of Stock Solution of Extracts 

Stock solutions of extracts were prepared by dissolving 0.2 g of each of the crude extracts in 1 ml of the 

diluents to give a concentration of 200 mg/ml and were kept in sterile cocked container until use. 

Concentrations of 300 mg/ml, 400 mg/ml and 500 mg/ml were also prepared together with 250 mg/ml of 

gentamicin which was aseptically prepared in sterile distilled water and used fresh as the standard antibiotic. 

In Vitro Antimicrobial Sensitivity Test 

The paper disc diffusion method was used to determine the antimicrobial activity of the test extracts using a 

standard procedure (Bauer et al., 1996). The solutions of test extracts of varying concentrations, ranging from 

200mg/ml to 500mg/ml were prepared. Nutrient agar was prepared, sterilized and used as the growth medium 

for the microorganisms. The sterilized media (20 ml) were poured into each sterilized petri-dish, covered and 

allow to gel. The nutrient agar were then inoculated with the test microorganisms and left for about 30 mins to 

dry. The sterilized paper discs were soaked in the prepared solutions of the extract with varying concentration 

and dried at 50 °C. The dried paper discs were then planted on the nutrient agar seeded with the test 

microorganism. The plates were incubated at 37 °C for 24 h, after which they were inspected for the zones of 

inhibitions using a transparent meter rule. The zones of inhibition were measured and recorded in millimeters 

(mm). 

Minimum Inhibitory Concentration (MIC) 

This was determined using the broth dilution technique using a standard method (Krivoshan et al, 1989). 

Solution with a concentration of 200 mg/ml was serially diluted (two fold) to varying concentration ranging 

from 200 mg/ml to 6.25mg/ml using nutrient broth and later inoculated with 0.2ml suspension of the test 

organism (Usman et al. 2007). The inoculated tubes were then incubated at 37 °C for 24 hours and were 

inspected for non-turbidity. The least concentration of the extract which prevented visible growth (did not 

show turbidity) was noted and recorded as the Minimum Inhibitory Concentration (MIC). 

RESULTS 

Table 1: Phytochemical analysis of leave extracts of Cephalanthus occidentialis  

Phytochemical constituents  water extract ethanol extract 

Anthraquinone - - 
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Tannins + ++ 

Carbohydrate ++ ++ 

Alkaloid + +++ 

Glycoside - ++ 

Flavonoids + +++ 

Terpenes + + 

Saponins - + 

+++ = High concentration; ++ = Moderate concentration + = Low concentration; - = Absent 

Table 2: Inhibition zone of C. occidentalis (Water extract/drug) against the tested microorganism 

Zone of Inhibition (mm) 

Extract/drug (mg/ml) Streptococcus Pyogene E. coli Shigella Dysentery Salmonella typhi 

200 4 4 0 12 

300  6 5 0 14 

400  9 8 6 18 

500  13 14 10 24 

250 GTC  24 23 20 30 

GTC = Gentamicin 

Table 3: Inhibition zones of C. occidentalis (ethanolic extract / drug) against tested microorganisms 

Zone of Inhibition (mm) 

Extract/drug (mg/ml) Streptococcus Pyogene E. coli Shigella Dysentery Salmonella typhi 

200 20 17 15 23 

300  24 20 17 25 

400  27 22 21 28 

500  29 25 23 30 

250 GTC  32 30 25 35 

GTC = Gentamicin 

Table 4: Minimum inhibitory concentration (MIC) of C. occidentalis water extract against the tested 

microorganisms 

Extract/drug  Concentration mg/ml 

100 50 25 12.5 6.25 

Streptococcus pyogene + + 0+ - - 

E. Coli  + + 0+ - - 
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Shigella dysentery + 0+ - - - 

Salmonella typhi + + 0+ - - 

+ = inhibition, 0+ = minimum inhibition, - = no inhibition (Turbidity) 

Table 5: Minimum Inhibitory Concentration (MIC) of C. occidentalis ethanolic extract 

Extract/drug Concentration mg/ml 

100 50 25 12.5 6.25 

Streptococcus pyogene + + + 0+ - 

E. Coli  + + 0+ - - 

Shigella dysentery + + 0+ - - 

Salmonella typhi + + + 0+ - 

+ = inhibition, 0+ = minimum inhibition, - = no inhibition (Turbidity) 

DISCUSSION 

In this research, phytochemical screening, antimicrobial activity and minimum iinhibitory cconcentration of 

water and ethanol extracts of C. Occidentialis were carried out.  

The phytochemical screening (Table I) revealed the presence of alkaloids, carbohydrates, tannins, saponins, 

flavonoids, cardiac glycosides, and terpenes. The ethanol extract of the plant leaves had the most metabolites. 

This may be as a result of the solubility of the plant extracts in ethanol solvent than the aqueous solvent. 

Anthraquinone was not detected in both extract. These chemical constituents present in the extracts have many 

therapeutic values. Tannins and saponins are plant metabolites well known for their antimicrobial properties 

(Adeyanju et al., 2011a). Flavonoids have both antifungal and antibacterial activity. They posses anti-

inflammatory property (Ogundaini, 2005; Iwu, 1984). It was reported that cardiac glycosides have specific 

action on the cardiac muscles and they are useful for the treatment of congestive heart failure (Sofowora, 

1982). Saponins, flavonoids, terpenes and steroids are known to have antimicrobial and curative properties 

against several pathogens (Usman et al, 2007; Hassan et al, 2004). In the anti-microbial studies (Table 2-5) 

there was a variation in the degree of the antimicrobial activity of the two plant extracts. The variation in the 

degree could be due to the different active compounds present in the plants. Majority of the organisms were 

more sensitive to the ethanol extract of C. occidentialis, particularly the gram positive bacteria, this may 

indicate that the gram positive organisms are more susceptible to the effect of the active compounds in the 

plants. The larger zones of inhibition exhibited by the ethanolic extract of C. occidentialis may be due to the 

presence of variety of active compounds in the plants such as tannins, alkaloids, flavonoids and saponins as 

described by (Abo et al., 2000). It is not unlikely that one or a combination of the chemical constituents 

identified through phytochemical screening could be responsible for observed antimicrobial properties of the 

extracts. This is more so since tannins and saponins are plant metabolites well known for their antimicrobial 

properties (Adeyanju et al., 2011a). Saponins have been used in the treatment of inflammation of the 

respiratory tract (Trease and Evans, 1989). From the results obtained, the leaf extract of C. occidentalis 

showed more antimicrobial activity even at low concentration. This suggests that the leaf contains more of the 

active compounds and has high potency. In, Table 5, the ethanol extract of C. occidentalis was active against 

the entire microorganism. Strptococcus pyogens, E. coli, Shigella dysentery and Salmonella thypii. It has MIC 

of 25mg/ml against Shigella dysentery, E. coli, and, 12.5mg/ml against Streptococcus pyogene and Salmonella 

typhii. The standard drug (gentamicin) inhibited the growth of the microorganisms tested in this study. These 

findings were consistent with those of Singh and Agrawal et al (2000), who observed that medicinal plant 

containing alkaloid, flavonoids and reducing sugar showed considerable antimicrobial activity against gram 

positive microorganisms. They also agreed with the findings of (Abo et al., 1999) that the extract from the 

leaves and pods of some medicinal plants showed significant antimicrobial activity. (Abo et al.,2000) also 
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found that the ethanol extract of the leaves of Cassia singueana Del exhibited significant antimicrobial activity 

against P. aeruginosa, S. aureas and proteus mirabitis. 

CONCLUSION  

The results of the experiment showed that the leaf of C. occidentialis may have some valuable anti-microbial 

activities against gram positive and gram negative microorganisms. This property tends to support the 

traditional medicinal stage in the treatment of bacterial infections. The result of the study justified the use of 

the plant extracts in the treatment of diseases of microbial origin in herbal medicine. 

Finally, it is apparent from our study that effective drugs could be produced from Rubiaceae family of plants 

used in traditional medicine. This could lead to development of local pharmaceutical industries, thereby 

enhanced self-reliance and reduced drug importation. 
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