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Abstract : The coffee powder produced from seed Coffee 

arabica(L) is popular as a daily bevrage drink among Indian 

population. The coffee seeds produces large number of 

metabolites which are of medicinal value. In the present study 

activity of coffee seeds extract was studied agiasnt the oral 

Bacterial  strains, Streptococcus mutans, Enterobacter fecalis, 

Escherchia coli, Staphylococcus aureus and Psudomonas 

aeruginosa by disk difussion method. From the disk difussion 

assay the tea extract has shown better activity against S. mutans 

and P. aeruginosa at concentration, 25 mg/ml. It has been 

observed that with the increased concentration it is effective 

agaisnt E. fecalis and S. aureus at 75 mg/ml and 100 mg/ml. 

Thus the coffee seedextract can be considered as effective anti-

bacterial agent against the oral pathogens. 

 

Introduction 

Plants produce an amazing variety of metabolites that are 

gaining importance for their therapeutic and 

biotechnological applications (Quiroga et al., 2001). The 

application of herbs as the therapeutics is an ancient practice 

evolved along with human civilization. The vast majorities 

of people on this planet still relay on their indigenous 

system of medicine and use herbal drugs. According to the 

records, the medicine system of India and China are 

established around 3000 years. The medicinal plants‟ extract 

formulations and its discovery is continued to discover the 

therapeutic molecules targeting the cancer, infectious 

diseases and all other health problems. Coffee is a widely 

consumed non-alcoholic stimulant beverage in the United 

States and around the world. Nearly 25 million farmers in 50 

countries around the world depend on coffee for a 

significant part of their livelihoods (Cague et al., 2009). It is 

the only self-fertile with less than 10 per cent cross- 

pollination, tetraploids species (2n=4x=44) while other are 

diploids (2n=22) and self-incompatible (Berthaud and 

charrier, 1988; Anthony et al. 2001). Coffee was consumed 

in the ninth century, when it was discovered in the highlands 

of Ethiopia (Horrowitz, 2003), from there it spreads to 

Egypt & Yemen, and by the 15thcentury, had reached 

Azerbaijan, Persia, Turkey and Northern America. From the 

Muslim world, coffee it spread to Europe and to America 

(Meyers and Hannah, 2007). C.arabica luxuriantly 

cultivated in india, Madrs, Mysore, Coorg, Travancore and 

Cochin. 

Arabica coffee is an evergreen shrub of variable size. The 

tree grown up to 8-10 m high and its branches are long, 

flexible and thin. The final naming of the species as Coffea 

Arabica was presented in his „Species Plantarum‟ in 1753. 

Arabica is considered of better quality due to its finer 

flavour (Briandet, Kemsley et al. 1996) and therefore is 

more expensive (Martin, Pablos et. al. 1998). It is well 

known that free radical induced oxidative stress is an 

important factor in the aetiology of many pathological 

processes. Antioxidant activity of coffee is related to 

chlorogenic, ferulic, Caffeic and n-coumaric acids contained 

in it (Nicoli et al., 1997). In roasted coffee, melanoidins 

(brown pigments) are synthesized- these are strong 

ntioxidents. Polyphenols constitute an important source of 

dietary antioxidants, being distributed widely in fruits, 

Vegetables, cereals and beverages including red wine, tea, 

coffee and coca (Richelle et. al, 2000). 

Coffee bean is constituted by several other components, 

including cellulose, minerals, sugars, lipids, tannin and 

polyphenols. Minerals include potassium cellulose, calcium, 

sodium iron, manganese, rubidium, zinc, copper, strontium, 

chromium, Vanadium, barium, nickel, cobalt, lead, 

molybdenum, titanium and cadmium. Among the sugars, 

sucrose, glucose, fructose, arabinose, galactose and manose 

are present. Several amino acids such as alanine, arginine, 

asparagines, cystenine, glutamic acids, glycine, histidine, 

isoleucie, leucine, lysine, methionine, phenylalanine, 

proline, serine, threonine, tyrosine, and valine can also 

bevfound in these beans (Belitz et al., 2009; Grembecka et 

al., 2007; Santose and Oliveira 2001). 

Natural substances that exert antimicrobial effect against 

specific pathogens, including coffee, have been recently 

studied, reinforcing the idea that the development of new 

therapies with the referred products in the prevention and 

treatment of diseases, including the oral pathologies, is 

relevant in the medical field (Walker, 2000). A study by 

Kashket et. al., (1985) deserves attention, since the authors 

observed that coffee compounds may inhibit the formation 

of glucosyltransferase by cariogenic bacteria. They further 

speculated that this inhibition probably was due to the action 

of polyphenols. The antimicrobial effects of polyphenols 

have also been widely reported as their ability to inactivate 

bacterial toxins(Ferrazzano et. al., 2011). Polyphenols as 

catechin act on different bacterial strains belonging to 

various species, such as: Escherichia coli, Bordetella 

bronchiseptica, Serratia marcescens, Klebsiella pneumonie, 

Salmonella choleraesis, Pseudomonas aeruginosa, S.aureus 

and Bacillus subtilis by generating Hydrogen peroxide and 

by altering the permeability of the microbial membrane( 

Farrazano et.al., 2011). Caffeic acid and 5-Caffeoylquinic 

also Polyphenols that are found in coffee have shown 

activity against the growth of Legionella 

pneumophila(Dogasaki et.al., 2002), other enterobacteria 

(Almeida et.al., 2002) and Streptococcus mutans(Antonio 

et.al., 2010, Almeida et.al., 2004), which is the main 

bacteria involved in caries disease (Thylstrup and Fejerskov, 

2001). 

Antonio et.al., (2010) did not find antibacterial effect when 

plain caffeine was tasted by susceptibility tests, but the same 

authors observed that decaffeinated extracts showed lower 

antibacterial activity against Streptococcus mutans 

compared to the respective non-decaffeinated extracts. 
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Daglia et. al.,(2007) demonstrated the synergistic effect of 

caffeine with alpha dicarbonil compounds in coffee against 

the same microorganisms.  

Work by Cavin et al., 2002 has suggested that other coffee 

constituents namely cafestol and kahweol, may play an 

important role. In animal and cell culture models, these 

diterpenes have been shown to reduce the toxicity of a 

variety of carcinogens. It is attractive to propose that 

caffeine the major constituent of coffee, might play a 

significant role( Cadden et al., 2007).The bacterial balance 

in intestinal microflora may be important for the prevention 

of colon cancer (Diker and hascelik 1994). A number of 

reviews addressed the local application of antimicrobial 

agents to the sub gingival area for the treatment of 

periodontitis. 

The use of medicinal plants for various therapeutic 

properties and the place of medicinal plants in modern day 

healthcare system. Medicinal plants commonly consumed 

worldwide content different chemical substances that 

display a broad spectrum of biological activities, enabling 

the induction of positive effects in treatment of many 

humane diseases. Antimicrobial of plant origin have 

enormous therapeutic potential. They are effective in the 

treatment of infectious diseases while simultaneously 

mitigating many of the side effects that are often associated 

with synthetic antimicrobials. The beneficial medicinal 

effects of plant materials typically result from the 

combinations of secondary products present in the plants 

(Joshi et al., 2009). Plants showing the anti-bacterial activity 

are rich in polyphenolic acids. The essential functions of 

microbial system might be damaged by the various 

secondary metabolites and essential oils of plant in adequate 

concentration (Samy and Gopalakrishnakone, 2010). 

Science studies have examined the relationship between 

coffee consumption and an array of medical conditions. 

Findings are contradictory as to whether coffee has any 

specific health benefits and results are similarly conflicting 

regarding the negative effects of coffee consumption 

(Kumma et. al., 2003). Brewed coffee has been reported to 

contain large number of health-beneficial antioxidants. 

These includes those present naturally in green coffee, i.e. 

polyphenolic compounds, as those generated by the roasting 

process, e.g. volatile heterocyclic compound formed as 

Maillard reaction products (MRPS). Coffee drinking seems 

to be a non-harmful habit for individuals who drink it 

regularly and in moderation. In fact, it may even be 

beneficial for most people. It should be noted that regardless 

of preparation and whether or not it contains caffeine, coffee 

is a good source of antioxidants (Taylor and Demmig-Adms 

2007). 

 

Coffee (Coffea arabica): 

 
 

 
 

Fig. 1: Coffee Producing State (image source courtesy: i) 

http://sgritech.tnau.ac.in (ii) http://in.pintereset.com/Pin/) 

 

Scientific Classification(source: Plant Database: 

https://plants.sc.egov.usda.gov/) 

Kingdom: Plantae 

Class          : Equisetopsida 

Subclass     : Magnoliidae 

Superorder : Asteranae 

Order : Gentianales 

Family : Rubiaceae 

Genus         : Coffea 

Species      : arabica 

 

 
Fig. 2: Seeds of Coffee Coffea arabica 



International Journal of Engineering Research in Current Trends (IJERCT) 

ISSN: 2582-5488, Volume-3 Issue-2, April 2021 

8 

Material and Methods 

Microbial Strains, Nutrient Broth, Distilled water, Laminar 

Air Flow, Incubator, Petri plate (sterilized), Test tubes 

(sterilized), Micropipettes and Hole puncher (sterilized). 

Raw materials and sample preparation: 

Quality of extract is influenced by several factors 

Such as, plant parts used as starting material, solvent 

Used for extraction, extraction procedure and plant material: 

 

Fig. Coffee Seed Powder for Plant Extraction 

Solvent ratio etc. From Laboratory scale to pilot scale all the  

Parameters are optimized and controlled during extraction. 

 Extraction techniques separate the soluble plant metabolites 

Through selective use of solvents (wiechowski et al., 1908). 

The plant material of coffee seed was collected in the month 

of January 2013 from the local market of Assam. 

The plant materials were washed under running water, cut 

into pieces, air shade dried and pulverized into fine powder 

in a grinding machine. A quantity of 100g of the dried 

powder of coffee seed powder extracted individually with 

different solvent ie. Chloroform, Ethanol and water 

respectively using Soxhlet. The soxhletion withAqueous 

were due for a week to obtained extract. After that, the 

extract was evaporated in water bath at 50 0C to obtained 

crude for antioxidant assay, photochemical analysis, 

Determination of Bioactive compound, Antimicrobial 

Susceptibility (Gupta et al., 2011). 

Preparation of Plant extract disc 

Various concentrations of (100 - 500 μ g) of hydro-alcoholic 

extract of coffee seed Coffee arabicawere taken for the 

study. The 06 mm diameterWhat man filter paper no. 1 disc 

of different concentration of plant extract 75 mg/ml dilution 

(25%, 50%, 75% and100%) were prepared for sensitivity 

test. 

Oral Bacterial strain isolation 

For antimicrobial activity important bacterial sample from 

different oral flora were isolated by using swab method and 

spread on specific media plates and then incubate at 37o C 

After culturing the bacterial isolates stained by gram‟s 

staining and observed under compound microscope at 100X. 

According to morphometric characterization 5 different 

bacterial isolates, Streptococcus mutans, Enterobacter 

fecalis, Escherchia coli, Staphylococcus aureus and 

Psudomonas aeruginosa. 

Antimicrobial activity of Extract Camellia sinensis leaf 

extract 

The disc diffusion method (Kirby-Bauermethod)(Bauer et 

al., 1966) was used to test antibacterial activity of the plant 

extracts against 5 bacterial species. A zone of chemical 

components of the plant extract will be formed around the 

impregnated filter paper disk on agar. The solubility of the 

chemicals and its molecular size will determine the size of 

the area of chemical infiltration around the disc. The growth 

of susceptible microorganism will decrease in the area 

around the disc called as a “zone of inhibition”. The culture 

plates were incubated for 24 hours. The diameter of zone of 

inhibition to nearest whole millimetre to the point where 

there is 80% reduction in growth.  

A loop full culture from the overnight grown culture in 

liquid broth having O.D at 660 nm up to (1x106 ) is spread 

on NAM agar medium. A 6 mm diameterWhat man filter 

paper no. disc of different concentration of plant extract 75 

mg/ml dilution ( 25%, 50%, 75% ,100%) is placed at the 

centre of plate each respective plate. The plates were 

incubated at 370 C for 8 hours. The zone of inhibition in mm 

by zonal scale (Hi-Media) was measured (Doughari et al., 

2008). 

Result  

All over the world and in India, the collection of traditional 

herbal medicine knowledge and following the scientific 

confirmation through extensive research related to study of 

the optimization of plant extracts effectiveness and 

treatment conditions. 

The present investigation is being aimed to explore the 

medicinal value of the seed of plant, Coffee arabica(coffee), 

which is endemic in the whole India. The tea plant coffee 

seed extract was used to study its anti-microbial activity. 

The antimicrobial screening showed interesting results as it 

has shown activities at nearly all concentrations. Plant 

extracts are generally a crude mixture of number of active 

and inactive compounds and therefore the inhibition zone 

forned by the diffused plant extract must be interpreted 

accordingly. 

Table 1: Antibacterial Susceptibility (Coffee seed) 

 

S. N Sample ID 
25 

mg/ml 

50 

mg/ml 

75 

mg/ml 

100 

mg/ml 

1 S. mutans 10 8 9 8 

2 E. fecalis 10 8 8 10 

3 E. coli 15 10 8 11 

4 S. aureus 10 10 10 10 

5 P. aeruginosa 15 11 10 10 

 

 
 

Fig. 1: Antibacterial activity of coffee seads extract 

against Streptococcus mutans 
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Fig. 2: Antibacterial activity of coffee seads extract 

against Enterobcter fecalis 

 

 
Fig. 3: Antibacterial activity of coffee seads extract 

against Escherichia coli 

 

 
Fig. 4: Antibacterial activity of coffee seads extract 

against Staphylococcus aureus 

 

 
Fig. 5: Antibacterial activity of coffee seads extract 

against Pseudomonas aeruginosa 

 

Coffee seed extract showed maximum inhibition against 

selected oral isolates Streptococcus mutans i.e. 23 mm, 

22mm, and 20mm respectively. The observations were 

comparable with that of other studies. The flavonoids and 

tannins present in the leaf are responsible for their 

antibacterial properties. 

 

 
(a) S. mutans 

 
(b)E. fecalis 

 
(c)E. coli 

 
(d) S. aureus 

 
(e) P. aeruginosa 

 

Fig. 6: Agar plate showing zone of inhibition agaisnt (a) 
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S. mutans,  (b) E. fecalis, (c) E. coli, (d) S. aureus, (e) P. 

aeruginosa 

 

Discussion 

In this study we noted that zone of inhibition less than 

100mg/ml should be interpreted as strong antibacterial 

potential. The zone of inhibition observed during this study 

are of standard that can be considered to be significant for 

plants and plants extracts. Firstly, result showed the 

importance of extraction, the method of extraction can also 

change the results. For the antimicrobial activity, the plant 

Gram – negative bacteria.  Activity depends from the 

bacterial strain, the plant organ, their maturation state and 

nature of the extraction. 

The antimicrobial activity of root extract of Glycyrrhiza 

glabra has been shown in few studies but antibacterial 

effects of this plant against oral pathogens has not been 

studied extensively (Shapna et al., 2010; Meghashri et 

al.,2009). These studies propsoe that G.glabra can inhibit 

the growth of Streptococcus mutans, Actinomyces viscosus, 

Streptococcus sanguis and Enterococcus faecalis. 

In the present study, the Coffee Seedextract of plant, C. 

arabicashowed antibacterial activity against S. aureus 

similar to the results investigated on G.glabra root extract 

that showed antimicrobial activity against other oral 

microorganism Actinomyces viscosus and Streptococcus 

sanguis (Nirmala et al., 2011). Glabridine, is one of the 

most important substances in G.glabraplant, had 

antibacterial activities and observed to be more active 

against gram positive strains than gram negative (Gupta et 

al., 2008). 

The flavonoids are known to be synthesized by plant leaves 

in response to microbial infection (Zhang et al., 2017) hence 

leaf extractspossessesantimicrobial activity against a wide 

range of microorganisms. Considering the antibacterial 

activity, present study showed significant zone of inhibition 

for crude plant extracts against all the oral pathogenic 

bacterialstrains. The potent activity against S.mutans in 

particularr is welcomed due to reduced bacterial frequency 

to the limit responsible to cause infections and major 

concern in clinical bacterial infections due to this strain. The 

equally strong activity against S. aerus opens the possibility 

to use the extracts either alone or in combination with other 

antibacterial drugs.  

The antibacterial activity is attributedto various 

phytochemical as investigated during the extracts screening 

that damage the pathogenscell membranes, resulting into 

leakage of cellular materials and ultimately the death of 

microorganisms‟. 

Conclusion 

The present study on antimicrobial activity of seed extract of 

coffee plant against the selected oral pathogens investigated 

to be significant by disk diffusion method. The studies 

further can be extended towards the isolation of active 

compounds from the coffee seed extract.The chemical 

required to be confirmedfor this molecular mechanism of 

action responsible for the antimicrobial activity of extract. 

The coffee arabica seed extract with its wide spectrum 

antibacterial propertiescan be considered an effective 

antimicrobial agent to counter act the oral infectious 

bacteria.  
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