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ABSTRACT
Arabic Coffee (Coffea arabica L.) is one of the most famous beverages in the
world. A Yemeni cultivar of Coffea arabica was screened for its antibacterial
potential against 10 different referenced bacterial strains, using two methods;
disc diffusion and cup-plate diffusion assays. The results revealed that ethanol
extract (70% v/v) did not show any antibacterial activity using disc diffusion
method, whereas weak antibacterial activity, varying between 6.5 to 8.5 mm
inhibition zones, was observed with the un-roasted (green) beans against some
bacterial strains, using cup-plate diffusion method, while the roasted coffee
showed no antibacterial activity. The study concludes that roasting processes and
long storage could reduce the potential antibacterial activity and recommend
further future investigation using other different solvents since ethanol was not
the best solvent to extract the presumable antibacterial molecules from Coffea
arabica beans.
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_______________________________________________________________________
INTRODUCTION
Since more than 2000 years ago, Hippocrates said:
“Let food be thy medicine and medicine be thy
food” (Smith, 2004). Natural food and beverages are
essential in the promotion of health and disease
prevention. However, in this era, modern lifestyle has
changed the food habits and led to numerous nutritional
deficiency diseases (Pandey et al., 2010).
Coffee is one of the most famous (non-alcoholic)
drinks in the world. Coffee trees belong to the family
Rubiaceae and there are more than 100 species of
Coffea L.; however, only two species are commercially
cultivated, which are Coffea arabica (Arabica coffee)
and Coffea canephora (Robusta coffee) (Mishraand
Slater, 2012). Historically, Arabic coffee is an ancient
plant product, believed that it is first exploited in Yemen
since 575 AD; However, it could be known earlier in
southwestern Ethiopia highlands since around 1500 years
ago (Anthony et al., 2002). It was found that Coffea
arabica (C. arabica) contains many phytochemical
compounds, such as alkaloids, particularly Caffeine
www.jobb.co.in

which is the most important alkaloids present in high
quantity in C.arabica, phenolic compounds, terpenoids
that gives coffee its distinctive aroma, carotenoids and
enzymes (Patay et al., 2016) and many more. The
reported biological activities of C.arabica include many
bioactive properties such as antioxidant (Mussatto et al.,
2011), anti-tumor (Huang et al., 1988), anti-cancer
(Ross, 2005), hepatoprotective (Lima et al., 2013),
antibacterial (Almeida et al., 2006), wound healing
(Affonso et al., 2016) and it is also used as stimulant on
the central nervous system so it could probably reduce the
incidences of Parkinson's disease (Patay et al., 2016).
The purpose of this study was to investigate the
antibacterial properties of C.arabica beans against
different pathogens, and also to compare between the
green beans of coffee and the roasted beans, to see if this
process affects on its potential antibacterial efficacy.

MATERIALS AND METHODS
Plant material and extraction
Arabic coffee beans (C.arabica) were purchased from
a coffee store in Alrass town, Saudi Arabia. A Yemeni
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cultivar was chosen and authenticated. The Yemeni
coffee beans were divided into two parts, green coffee
beans (unroasted) and a roasted coffee beans (average
roasting). 100 grams from each part was ground into fine
powder and macerated in 500 mL of ethanol (70% v/v),
for up to 3 days in a well tighten container inside an
incubator at 40oC, with frequent shaking. Then, the
macerates were filtered with muslin cloth and Whatman
filter paper (No.1), the filtrates were evaporated to get a
semi-solid crude, which was put in an incubator at 45oC
for up to 3 days to getdryextracts. The ethanolic extracts
(roasted and unroasted coffee beans) were reconstituted
in 10% Dimethylsulfoxide (DMSO) to get 500 mg/mL of

concentration, which was kept in a well tighten glass
container s in a refrigerator until used.

Microorganisms
Ten referenced bacterial strains representing different
Gram-positive and Gram-negative pathogens were used
in this study (Table 1). Bacterial strains were subcultured in nutrient broth for 18 hours at 37°C to reach
the exponential phase. Then, adjusted to 0.5 McFarland’s
standard to get bacterial density equivalent to around 1.0
× 108 CFU/mlL (CFU: Colony forming unit), which was
directly used in the antibacterial activity test.

Table 1: Microorganisms used in the evaluation of antibacterial properties of
Coffeaarabicabeans.
Type of microorganisms
Gram-positive
Bacteria

Gram-negative
Bacteria

Scientific name
Bacillus cereus
Staphylococcus epidermidis
Staphylococcus aureus
Staphylococcus saprophyticus
Streptococcus pneumonia
Escherichia coli
Proteus vulgaris
Klebsiella pneumonia
Pseudomonas aeruginosa
Shigellaflexsneri

Testing for antibacterial activity
Disc diffusion test
Paper discs (6 mm in diameter) were cut from
Whatman No.1 filter paper, put into well-tighten bottle
and sterilized in an autoclave. About 20mL of the
autoclaved Mueller Hinton agar were poured onto sterile
disposable Petri dishes and left at room temperature until
solidified. Petri dishes were then turned upside down and
kept in the refrigerator for a while to get rid of any water
droplets. 100μL of the previously adjusted bacterial
suspensions were gently spread on the surface of the
solidified Mueller-Hinton Petri-dishes, using sterile cotton
swabs. Some sterile blank discs were saturated with the
re-constituted extract at a concentration 500 mg/mL and
put over the inoculated Petri dishes. Another group of
sterile blank discs were saturated with 5 mg/mL
chloramphenicol were also loaded, to serve as positive
www.jobb.co.in

Strain code
ATCC® 10876TM
ATCC® 12228TM
ATCC® 29213TM
ATCC® 43867TM
ATCC® 49619TM.
ATCC® 25922TM
ATCC® 6380TM
ATCC® 27736TM
ATCC® 9027TM
ATCC® 12022TM

control. The solvent, 10% DMSO did not show any
inhibition effect on bacteria. The seeded Petri dishes were
incubatedat 37°C for 24 hrs. The susceptibility of the
bacteria towards the extract was expressed as the mean
zone of growth inhibition in millimeter (mm) (Abdallah,
2016).
Cup-plate diffusion test
Bijou Bottles containing 20mL of autoclaved MuellerHinton agar were poured on sterile Petri dishes (90 mm in
diameter) and left to solidify at room temperature. Then,
the previously adjusted bacterial stains were spread over
the agar plates using sterile cotton swabs. 4 wells were
punched on the agar surface of each Petri-dish using
flamed cork borer (6 mm in diameter). 50µL from the
reconstituted extracts (500 mg/mL) were taken with
Eppendorf pipette and loaded into respective wells, also
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50µL of chloramphenicol (2.5 mg/mL) was loaded to a
separate well and served as positive control. The preexperimental testing showed that 10% DMSO has no
effect on bacterial growth. The prepared plates were
incubated for 24 hours at 37oC. After incubation, only
clear zones of inhibition around the cups were measured
in millimeters (mm) with a ruler and the mean of two
zones were calculated (Mekonnen et al., 2016).

Statistical analysis
Some quantitative data were expressed as a mean ±
standard deviation; Paired-Samples T-test was employed
to determine possible significant antibacterial differences
between the ethanol extract of C. arabica and the
antibiotic; chloramphenicol, at P < 0.05. The program
used in tabulation and graphing was SPSS-Statistical
Package, version 11.

RESULTS AND DISCUSSION
The antibacterial potential of the hydro-alcoholic
(70%) ethanol extracts (Roasted and unroasted) ofC.
arabica beans, were determined by the disk diffusion and
the cup-plate diffusion methods. Concentrations of 500
mg/mL were used for assaying the crude extracts against
all test bacteria, which were 10 different ATCC bacterial
strains (Table 1). The results of disc diffusion test
showed no antibacterial activity (Table 2), while only
weak or no antibacterial activity was recorded with the
cup-plate diffusion method (Table 3). Moreover, as shown
in (Table 3), the unroasted extract of C. arabica beans
exhibited weak antibacterial activity, which was ranging
between 6.5 to 8.5 mm inhibition zones. Whereas, the
roasted extract of C. arabica beans showed approximately
no antibacterial effects, which were ranging between 6 to
6.25 mm inhibition zones. These results were nonsignificant (P<0.05) when compared with the reference
antibiotic, the chloramphenicol (Figure 1). Moreover, it
was observed that, the cup-plate diffusion test was better
in the antibacterial evaluation than the disc-diffusion test
(Figure 2), it could be related to the quantity of the
extract, in the disc diffusion method, the 6 mm blank disc
absorb only 15µL of the extract solution, while in the cupplate diffusion method the quantity of the extract solution
that loaded in the 6mm cup was 50µL.
Although, each method has its own advantages. In
general, studies on C. arabica in Arab countries are scant
and no data found regarding the antibacterial activity of
the Yemeni cultivar of C. arabica. However, the results
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of the current investigation are in contradiction with the
previous studies on the antibacterial potential of C.
arabica from other different localities; Daglia et al.,
(1994) cited that the aqueous extract of the roasted beans
of C. arabica has an antibacterial activity. Duangjai et
al., (2016) stated that the aqueous extract of C. arabica
showed
varied
antibacterial
activities
against
Staphylococccus aureus, Staphylococcus epidermidis,
Pseudomonas aeruginosa, and Escherichia coli.
Although, Wijaya et al., (2016) metioned that beans of
Robusta coffee ethanolic extract recorded antibacterial
activity greater than the Arabica coffee extract. In our
study, the ethanol extract of the roasted beans of C.
arabica did not show any antibacterial effects compared
with the green (unroasted) beans, which may be due to
lost or denaturation of some bioactive molecules during
roasting. Our results could be supported by the findings of
(Patay et al., 2016) who reported that, in Coffee, some
phytochemical contents such as alkaloids (Caffeine) is
reduced during the roasting process. Accordingly, the
weak activity showed from the current study is related to
two main reasons; firstly, the nature of the antibacterial
molecules present in C. arabica are tending to be more
polar, as most of the previous studies tested mostly the
aqueous extracts. Secondly, the antibacterial nature of C.
arabica affected greatly by long storage. The author tends
to the second interpretation, Selmar et al., (2008)
metioned that Storage of Coffee beans for a prolonged
time might be the cause of the decrease in potential aroma
precursors. Yet, the compound(s) responsible of the
claimed antibacterial efficacy of C. arabica remains
unknown; Almeida et al., (2012) considered that the
antibacterial efficacy of C. arabica is attributed to the
presence of Caffeine. Runti (2015) claimed that the
decaffeinated aqueous extract showed good antibacterial
activity and this activity is independent from caffeine
content. In conclusion, since the ethanolic extract of the
un-roasted beans of C. arabica showed weak antibacterial
activity against different pathogens, so the antibacterial
molecules are presumably present in low quantity,
meaning that 70% ethanol is not the best solvent for this
plant product. It was reported that the extraction
parameters affected the yield of the bioactive constituents
of the plant products (Baldosano et al., 2015).
Accordingly, a further future study using different
solvents is recommended in order to isolate these
antibacterial molecules, if present. On the other side,
based on the findings of the current study, the roasting
process could decrease the potential antibacterial activity.
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Table 2: The antibacterial activity of the ethanol extracts of Coffea arabica beans using disc
diffusion test
Tested compounds

Mean zone of inhibition (mm)
Gram-positive bacteria

Gram-negative bacteria

Sa

Se

Ss

Sp

Bc

Ec

Pa

Pv

Kp

Sf

Roasted (500 mg/mL)

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

Unroasted(500 mg/mL)

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

Chloramphenicol (5 mg/mL)

36

35

33

29

36

30

22

28

27

29

*6.0= No inhibition (the disc diameter), Sa=Staphylococcus aureus ATCC29213, Se=Staphylococcus epidermidis ATCC 12228,
Ss=Staphylococcus saprophyticus ATCC 43867, Sp=Streptococcus pneumonia ATCC 49619, Bc=Bacillus cereus ATCC 10876,
Ec=Escherichia coli ATCC 25922, Pa=Pseudomonas aeruginosa ATCC 9027Pv=Proteus vulgaris ATCC 6380, Kp=Klebsiella pneumonia
ATCC 27736, Sf=Shigella flexsneri ATCC 12022.

Table 3: The antibacterial activity of the ethanol extract of Coffea arabica beans using cupplate diffusion test
Mean zone of inhibition±Std.Deviation
Tested compounds

Gram-positive bacteria

Roasted(500 mg/mL)
Unroasted(500 mg/mL)
Chloramphenicol (2.5mg/mL)

Gram-negative bacteria

Sa

Se

Ss

Sp

Bc

Ec

Pa

Pv

Kp

Sf

6.25
±0.35
7.0
±0.0
36.0

6.0
±0.0
8.0
±0.0
35.0

6.0
±0.0
7.0
±0.0
33.0

6.0
±0.0
6. 5
±0.0
33.0

6.25
±0.35
8.0
±0.0
36.0

6.0
±0.0
7.25
±0.35
30.0

6.0
±0.0
9.0
±0.7
22.0

6.0
±0.0
6.5
±0.0
28.0

6.0
±0.0
7.5
±0.7
27.0

6.25
±0.35
8.5
±0.7
26.0

*6.0= No inhibition (the disc diameter), Sa=Staphylococcus aureus ATCC29213, Se=Staphylococcus epidermidis ATCC 12228,
Ss=Staphylococcus saprophyticus ATCC 43867, Sp=Streptococcus pneumonia ATCC 49619, Bc=Bacillus cereus ATCC 10876,
Ec=Escherichia coli ATCC 25922, Pa=Pseudomonas aeruginosa ATCC 9027Pv=Proteus vulgaris ATCC 6380, Kp=Klebsiella pneumonia
ATCC 27736, Sf=Shigella flexsneri ATCC 12022.
Roasted Ethanol
extract of C. arabica
(500 mg/ml)
Un-roasted ethanol
extrct of C.arabica
(500mg/ml)
Chloramphenicol (2.5
mg/ml)

Mean zone of inhibition (mm)

36

30

24

18

12

6
Sa

Se

Ss

Sp

Bc

Ec

Pa

Pv

Kp

Sf

Microorganisms

Figure 1: Weak antibacterial effects compared with the antibiotic, using cup-plate diffusion method
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Figure 2:: Representative photo showing a comparison between (A) disc diffusion and (B) cupplate diffusion methods
REFERENCES
Abdallah EM. (2016). Antibacterial Efficacy of Acacia
nilotica (L.) Pods Growing in Sudan against Some
Bacterial Pathogens.Int
Int J Curr Res Biosci Plant Biol. 3:
6-11.
Affonso RCL,
CL, Voytena APL, Pitz SFH, (2016).
Phytochemical Composition, Antioxidant Activity, and
the Effect of the Aqueous Extract of Coffee
(Coffeaarabica L.) Bean Residual Press Cake on the
Skin Wound Healing.Oxidative
Oxidative Med Cellular Long.
Article ID 1923754.
Almeida AAP, Farah A, Silva DAM, Nunan EA, Gloria
MBA. (2006). Antibacterial activity of coffee extracts
and selected coffee chemical compounds against
enterobacteria. J Agric Food Chem.54:
54: 8738-8743.
8738
Almeida AAP, Naghetini CC, Santos VR,Antonio
VR,
AG,
Farah A, Glóri MBA. (2012). Influence of natural
coffee compounds, coffee extracts and increased levels
of caffeine on the inhibition of Streptococcus mutans.
mutans
Food Res Int.49(1): 459-461.
Anthony F, Combes MC, Astorga C, Bertrand B,
Graziosi G, Lashermes P. (2002).
2002). The origin of
cultivated Coffea arabica L. varieties revealed by AFLP
and SSR markers. TheorAppl Genet.. 104:894–900.
104:894
www.jobb.co.in

Baldosano HY, Castillo MBMG, Elloran CHD, Bacani
FT. (2015). Effects of particle size, solvent and
extraction time on tannin extract from Spondias
purpurea Bark through soxhlet extraction. Proceedings
of DLSU Research congress, Manila, 2015, vol.3, FNH
FNHI-008.
Daglia M, Cuzzoni MT, Dacarro C. (1994).
Antibacterial
tibacterial activity of coffee. J Agric Food Chem.
42(10): 2270-2272.
Duangjai A, Suphrom N, Wungrath J, Ontawong
A, Nuengchamnong N, Yosboonruang A. (2016).
Comparison of antioxidant, antimicrobial activities and
chemical profiles of three coffee ((Coffea arabica L.)
pulp aqueous extracts. Integr Med Res
Res.5(4): 324–331.
Huang MT, Smart RC, Wong CQ, Conney AH. (1988).
Inhibitory Effect of Curcumin, Chlorogenic Acid,
Caffeic Acid, and Ferulic Acid on Tumor Promotion in
Mouse Skin by 12-O-Tetradecanoylphorbol
Tetradecanoylphorbol-13-Acetate.
Cancer Res. 48: 5941-5946.
Lima AR, Pereira RGFA, Abrahão SA, Zangeronimo
MG, Paula FBA, Duarte SMS. (2013). Effect of
decaffeination of green and roasted coffees on the in
vivo antioxidant activity and prevention of liver injury
in rats. Braz J Pharmacogn. 23(3): 506-512.

International, Peer reviewed, Open access, Bimonthly Online Journal

Journal of Biotechnology and Biosafety
Volume 6, Issue 1, January-February, 2018, 532-537
ISSN 2322-0406

Journal of Biotechnology and Biosafety

Mekonnen A, Yitayew B, Tesema A, Taddese S.
(2016). In Vitro Antimicrobial Activity of Essential Oil
of
Thymus
schimperi,
Matricariachamomilla,
Eucalyptus globulus, and Rosmarinus officinalis. Int J
Microbiol. Article ID: 9545693, 1-8. doi:
10.1155/2016/9545693

from the past until now. Asian Pacific J Trop Med.
9(12): 1127–1135.
Ross IA. (2005). Medicinal plants of the world. New
Jersey: Humana Press Inc; 3:155-184.

Mishra MK, Slater A. (2012). Recent Advances in the
Genetic Transformation of Coffee. Biotechnology
Research International, Article ID: 580857, 1-17.
doi:10.1155/2012/580857.

Runti G, Pacor S, Colomban S, Gennaro R, Navarini L,
Scocchi M. (2015). Arabica coffee extract shows
antibacterial
activity
against
Staphylococcus
epidermidis and Enterococcus faecalis and low toxicity
towards a human cell line. Food Sci Tech.62: 108-114.

Mussatto SI, Ballesteros LF, MartinsS, Teixeira JA.
(2011). Extraction of antioxidant phenolic compounds
from spent coffee grounds. Sep Purif Technol. 83:173179.

Selmar D, Bytof G, Knopp SE. (2008). The Storage of
Green Coffee (Coffea arabica): Decrease of Viability
and Changes of Potential Aroma Precursors. Ann
Bot.101: 31–38.

Pandey M, Verma RK, Saraf SA. (2010).
Nutraceuticals: new era of medicine and health. Asian J
Pharma Clin Res. 3(1): 11-15.

Smith R. (2004). “Let food be thy medicine...”,BMJ.
328(7433): 0. PMCID: PMC318470.

Patay EB, Bencsik T, Papp N. (2016). Phytochemical
overview and medicinal importance of Coffea species

Wijaya W, Ridwan RD, Budi HS. (2016).Antibacterial
ability of arabica (Coffea arabica) and robusta (Coffea
canephora) coffee extract on Lactobacillus acidophilus.
Dent J. 49(2): 99–103.

Citation of this article: Emad Mohamed Abdallah (2018). PRELIMINARY SCREENING FOR
ANTIBACTERIAL ACTIVITY OF COFFEA ARABICA BEANS (ROASTED AND
UNROASTED) AGAINST DIFFERENT PATHOGENS. Journal of Biotechnology and
Biosafety. 6(1): 532-537.

Source of Support: Nil

www.jobb.co.in

Conflict of Interest: Non Declared

International, Peer reviewed, Open access, Bimonthly Online Journal

Journal of Biotechnology and Biosafety
Volume 6, Issue 1, January-February, 2018, 532-537
ISSN 2322-0406

Journal of Biotechnology and Biosafety

www.jobb.co.in
Journal

International, Peer reviewed, Open access, Bimonthly Online

