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Abstract 

Pseudomonas aeruginosa is consideredian opportunisticibacteria thaticauses many risksiand because of itsiresistance to anti- 

biotics, theivirulence of thisibacteria hasiincreased. To getirid of theiproblem of bacterialiresistance toiantibiotics, effectiveime- 

dicinal plants wereiused to getirid of pathogenicibacteria so duringithis study, 200 samplesiwere collectedifrom patientsiwith 

woundsiand burnifrom Al-Sadiq TeachingiHospital in Babylon Governorate, distributed to 130 iburn samplesiand 70 iwound 

samples. The samplesiwere culturediwith specific andidifferential media. Where i30(15%) isamples of P. aeruginosaiwere ob- 

tained and theidiagnosis wasiconfirmed by microscopyiand biochemicalitests and iconfirmed by VITEK-2iCompact. The sensi- 

tivity testishowed its resistance to manyiantibiotics ipiperacillin 15/30 (50%) , ipiperacillin - tazobactami(4/30(13.3%),iceftazidime 

and cefepimewereieach one (25/30(83.3%),iAztreonam 8/30(26.6%),iImipenem5/30(16.6%),iGentamicin i12/ 30(i40%) i30, To- 

bramycin9/30( 30%),iAmikacin 6/30(20%),iciprofloxacin 13/30(43.3%),iofloxacin 5/30(16.6%).iBecause of theirole ofialternative 

medicine inicombating antibiotic-resistantibacteria, theieffectiveness of theicoffee plant wasimeasured againstiantibiotic- 

resistant P. aeruginosaiwas sensitiveito the coffeeiaqueous extract,iCoffea arabicaiLinn. (iRubiaceae) .Theiproperties of the 

activeisubstances in coffeeiwere determinediusing characteristicitechniques UV-VisibleiSpectra analysis, X-rayidiffraction  (XRD) 

and FourieriTransform InfrarediSpectroscopy (FTIR). The studyiaims to investigateithe effectiveness of theiArabica cof- feeiplant 

as a bacterialiantibiotic to challengeithe problem ofipathogenic bacterialiresistance to the usediantibiotics. 
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INTRODUCTION 

 
Pseudomonasiaeruginosa, a Gram-negativeibacterium 

widespread inivarious ienvironments, is aniopportunistic 

bacteriumiresponsible for manyiserious infectionsiand 

nosocomialioutbreaks iworldwide (Al iDawodeyah et al., 

2018). P. aeruginosaiis characterizediby itsiability to 

resistiantibiotics dueito its possession ofiresistance 

genesicarried oniplasmids or as airesult of certainige- 

netic mutationsi. In bothicases, theipresence of theire- 

sistance propertyitreating andieradicating it isivery diffi- 

cult (Streeter and iKatouli, i2016).iSince ancientitimes, 

humansihave usediherbs andiplants to treatimany inju- 

ries (iCowan, i2019).iSome plantsiwere highlyiable to 

eliminateiand killipathogenic microorganismsisuch as 

bacteriaiand ifungi. Tea andicoffee areione of theimost 

popularidrinks amongiall classes ofisociety (iFatima et 

al., i2021) . Existingicoffee, whichihumans useias a 

drink, isiavailable in theimarket in theiform of twoitypes 

(groundiand instanticoffee), both of whichihave the 

sameibiological iactivity (iBasri and iFan, i2015) asire- 

search hasiproven thaticoffee has aisignificant roleiin 

preventingicancer (iSagun et al., i2016 ;iBushman, 

i2018) andimany diseasesiof the heart, jointsiand multi- 

ple infections ( Sesso et al., i2019 ). Thisieffectiveness 

is mainlyidue to itsipolyphenol contentsi(flavonoidsi, 

antioxidants,itannins,icaffeine,ietc(Yangiand Landau, 

i2020 ; iMcKay andiBlumberg, i2022).Theipresent study 

aimedito determine theieffect ofiCoffea iarabica Lion 

iantibiotic-resistant P. iaeruginosa. 

 

MATERIALSi AND iMETHODS 

 
Collectioniof ispecimens 

Duringithe studyiperiod in i2022,i200 burniand iwound 

samples iwere collectedifrom MarjaniTeachingiHospital 
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in BabyloniGovernorate, andidistributed to 130iburn 

isamples and 70iwound isamples. 

 
Isolation ofibacteria 

The clinicalisamples,iCe- trimide (iPronadisa , iBrit- ish 

),iand incubatedifor 28 hours atii37ºiC.iCetrimide iagar 

medium is aiselective mediumifor bacteria,iso it 

wasiused to isolate P.iaeruginosa Cetrimideiagar medi- 

um is aiselective mediumifor bacteria, soiit wasiused to 

isolate P.iaeruginosa. 

 
iBacterial identification 

Dependingion theishape of theicolonies on theiblood 

agariand theiMaconkey and the Agaricetrimide.iThey 

wereidistinguished foritheiriviscosity, coloriand  

strength, in additionito microscopic idiagnosis iusing a 

lightimicroscope, and theidiagnosis wasiconfirmed us- 

ing the VITEK 2icompact isystem. 

Someibiochemical itests (ioxidase,icatalase and ipro- 

duceitype B hemolysision blood mediumiand It ican 

grow oniCetrimide agar imedium in the iform of iblue- 

greenicolonies underinormal growthiconditions ( (iat 

i37˚C for 24 hrs.)iwere performedifor validation (iAl 

iDawodeyah et al., i2018). 

 
Susceptibility itest ofiantibiotic 

Theisusceptibility test ofiantibiotics (Gentamicin,iAmika- 

cin,iPiperacilin,iMeropenem,iCeftazidime,iCiprofloxa- 

cin, Imipenem,iCefepime, Ticarcillin,iColistin,iTobramy- 

cin and Ticarcillin/Clavulanic Acid from Mast Co., UK ) 

was tested by using by spreading the isolates of P. ae- 

ruginosa on the agar(Toda et al, 2019). 

Characterization ofiantibacterial compound in 

icoffee 

 
UV-iVisible Spectraianalysis 

UV-vis spectroscopyiwas usedifor theidetermination of 

antibacterialicompounds inicoffee. Two mliof anialiquot 

of coffeeiwas imeasured, in theirange of (200 – 

800)inm. Theiabsorb- ance atiwhich theipeak was 

iformed iwas inoted (Gangadoo et al., i2017). 

 
X-rayidiffraction 

X-rayidiffraction (XRD) wasiused toicharacterise coffee 

at theiUniversity ofiKashan . Theipowder oficoffee was 

iused for the test. Theicoffee Theisample wasianalyzed 

on aiBruker D8iAdvance X-rayidiffractometer afteribe- 

ing  dischargediinto  a  low-inoise  sampleiholder. iX-ray 

diffractioniwas analyzediat a voltage of i40 kV, at aicur- 

rent ofi40 mA and had a copperiradiation of 1.54060  Å. 

Conductediat 0.02°/min iwith a timeiconstant of 1.2  sec 

in the 2° irange fromi10° to 40° (iGangadoo et al., 2017 . 

 
FourieriTransformiInfrared iSpectroscopy (iFTIR) 

ByiFT-IR iSpectrophotometer theiprepared formulations 

transmittanceiwas accomplishedi, Theidata setiwas 

calculated ion 64 scans in aispectral rangeiof 400icm 1- 

4000cm-1 at airesolution of 2icm 1(Tugarova et al., 

2018i) . 

 
Bactericidaliactivity oficoffee 

Theieffectiveness oficoffee as aibacteria killer 

(Bactericidali) wasimeasured usingitheir differenticon- 

centrations (5%, 10%,15%) byiviable cellicount meth- 

od (iToda et al., 2019) 

 
RESULTS iAND iDISCUSSION 

 
Among 200 isamples collectedifrom burn toiinvestigate 

P. aeruginosa, onlyi30 isolatesiof bacteria.iOnly i30 

isolates (i15%) wereigrown on iCetrimide agarimedium. 

Itiwas characterizediby a smooth,imucous igrowth in a 

creamyicolor, flat iedges, and airaised center,iand it  

had aifruity smell.iThe resultsiof the biochemicalitests 

showedithat P. aeruginosa wasipositive foricatalase 

oxidase,igrowth on icetrimide agar in theiform ofiblue- 

green icolonies andiproduction ofihemolytic B oniblood 

agar (ati37°C for 24ihours). All isolatesiwere positiveifor 

oxidase,andicatalase dueito their abilityito produceithe 

ienzyme icatalase and oxidase (iShila et al., 2023). 

 
Antibiotic susceptibility test 

The resultsishowed that theibacteria wereiresistant to 

piperacillin 15/30 (50%) andito piperacillin -itazobactam 

(4/30(13.3%),iceftazidime andicefepimewere eachione 

(25/30(83.3%),iAztreonam 8/30(26.6%),iImipenem5/30 

(16.6%),iGentamicin 12/ 30(40%) 30,iTobramycin9/30 

(30%),iAmikacin 6/30(20%),iciprofloxacin 13/30 

(43.3%),iofloxacin 5/30(16.6%) ( Fig. 1). 

 
Theipresented studyiagreed with (iOthman et al., 2014) 

and alsoiwith (Abduilammer, 2018) iniproving that P. 

aeruginosa isimulti-drugiresistant to iantibiotics, butithe 

resistanceirate with aihigher percentageiand the same 

for (iJaviya et al., i2008 ;iNouri et al., 2016.) 

Thisiresults of theistudy disagreesiwith someiprevious 

researchersiwho showedithat the numberiand percent- 

age oficiprofloxacin-iresistant P. aeruginosa isolates 

wereionly 29% (17), i28.9% (18). 

Theilocal istudy (46.96%) carriediout by ( Nader et al., 

2017) wasithe sameior very inear to theiresults of the 

studyiabout resistanceiagainst iaminoglycosides 

(Amikacin, itobramycin and iGentamicin) in current 



Mohi AL-kahfaji, M. H. A. et al. / J. Appl. & Nat. Sci. 15(2), 748 - 753 (2023) 

750 

 

 

 

 
Fig. 1. Multidrug resistance pattern of P. aeruginosa isolates 

 

study (40%). 

Theibacterial resistanceito aminoglycosideiis because 

aminoglycosideimodifying enzymesiand theiproduction 

ofiβlactamase enzymes,iwhich actito destroyediβ- 

lactami (Al-iMarjani, (2014);iBoehr et al., 2022). 

 
Sensitivity of bacteria to coffee 

Becauseiof theirole of alternativeimedicine inicombat- 

ing antibiotic-iresistant bacteriaiand observingithe ef- 

fectsiof antibioticsion humansi, the presentistudy turned 

toithe medicinaliplant andistudied itsiimportance asian 

anti-ibacterial .Coffeeiis oneiof theibeverages ipeople 

haveiused sinceiancient times,iand it isistill theimost 

importantibeverage iniour livesitoday. Thatiis whyiwe 

wentito study itsibeneficial effects,iespecially itsieffect 

on P. aeruginosa antibiotic-iresistant ibacteria (Al- 

iDulami, 2017). 

Bacteriaiwere affectediby differenticoncentrations by 

measuringithe diameteriof inhibitioniin millimeters, 

whereithe effectiincreased theihigher theiconcentra- 

tion, asishown in Table 1. 

Theitwo coffeeisamples wereiapproximately equally 

effective. Theisensitivity of P. aeruginosa iIsolates to 

coffeeiextract and itsipreparation wasiconsistent with 

earlieristudies ofiToda et al. (2018) as wellias itsiprep- 

aration corroboratesiearlier studiesiof (Mahajaniand 

Arora, 2019`; Toda et al., i2015) 

 
 

Chemicallyicomplex inicomposition, coffeeicontains 10 

-13% proteinisubstances, 15%isugars, “iglucose, dex- 

trin”, 10-13ifatty acids,iconsisting mainlyiof someiacids. 

Amongicoffee's mostiimportant activeisubstances are 

caffeine anditannin, to whichithe astringentieffect is 

iattributed (iBelitz et al., 2019). 

Greateriresistance ofiGram-negativeibacteria toiplant 

extractsihas beenireported (iToda et al., 2015) andithis 

couldibe attributedito theidifferences initheir cell wall 

structure. Thereimay beidifferences betweenithis study 

andiother studiesipresented previouslyior recentlyidue 

to strainivariations, theisources andiinfusion strengthiof 

theivarious samples (icoffee) (iToda et al., 2015). 

 
Bactericidal activity of coffee 

Theidata obtainediby Agaridiffusion assayiwas sup- 

ported byithe viableicell countimethod. Whenithe bac- 

teria wereiincubated withiaqueous extractiprepared at a 

concentrationiof 5%, theiincubation iregressed, result- 

ing in aisteady declineiof viable cellicounts as iindicated 

in Fig.2 

Asishown in Fig.2, theicomplete killingicould notibe 

obtained eveniafter 24 h. iHowever, in earlieristudies 

(Lin et al., 2017), 100% ikilling wasiobserved within 3-4 

h, whichimight be iattributed to theihigh concentrations 

(20–25%) ofitea and coffeeiused. 

Table 1. Comparative sensitivity of bacteria (in mm) to standard antibiotics and aqueous extract coffee 
 

Coffee concentrate Sensitivity of Bacteria to Coffee 
(Damping diameter in mm) 

Sensitivity of Bacteria to Standard 
Antibiotics (Damping diameter in mm) 

 CF A CF B A C 

5% 20.4 21.4 — 16 

10% 22.5 23.6   

15% 30.5 35.2   

A = Ampicillin, C = Chloramphenicol,    
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Fig. 2. Viable cell count of different bacteria with 5% aque- 

ous Coffee extract 
 

 

Fig. 3. UV- Visible Spectophotometry of the coffee 
 

Characterization of the antibacterial compound in 

coffee 

UV-Visible iSpectroscopy 

UV-VisibleiSpectrophotometer isia provenitechnology 

forithe detectioniof activeicompounds inimost bioactive 

icompounds. Afteri24 hoursiof incubating theireaction 

imixture, itiwas observedithat a colorichange in theire- 

action indicatedithe presenceiof activeicompounds. The 

biosynthesisiof the activeicompounds canibe con- 

firmediby measuringithe absorptioniband usingiUV 

spectroscopyiin theiregion of 200-1100inm. Theisingle 

peakiwas at 260inm (Fig. 3) . 

Thereiwas a lotiof study abouticoffee formationibe- 

cause variousiabsorption peaksiin UV-visispectra indi- 

cate theipresence of antibacterialicompound fromicof- 

fee (Hemalathai et al., 2014) .iThe peakiappeared at 

nearlyi362 nm and had aimaximum absorptionipeak at 

650inm (Ullah et al., 2021) withistrong absorption 

bandsiat 265 nm and 265.5 nm,irespectively (iSantanu 

et al., 2015; iShubharani et al., 2019). 

 
X-ray diffraction 

X-ray diffraction (XRD) analysis using Powder X-Ray 

Diffractomete) further characterised the formation of the 

antibacterial compoundr. The study showed a charac- 

Fourier Transform Infrared Spectroscopy 

FourieriTransform InfrarediSpectroscopy (FTIR) ianaly- 

sis wasiused to obtainiinformation aboutichemical com- 

poundsiinvolved in theireduction andistabilization of 

antibacterialicompounds, asishown in Fig. 5. 

Theseiresults indicate theipresence ofivarious function- 

al groupsias biomolecules,isuch asihydroxyl groupsiin 

polyphenolsiand amideigroups iniproteins, havingia key 

roleiin theireduction ofiselenium ions toitheir ielement 

and inithe stabilizationiof the formediantibacterial com- 

pound (iFardsadegh et al., 2019) . Withithe overalliob- 

servations, it canibe concludedithat theiproteins might 

haveiformed a cappingiagent over theiantibacterial 

compound,iwhich mayirespond to theiristabilization 

(iSonkusre et al., 2014). 
 

 

Fig. 4. XRD pattern of antibacterial compound in coffee 
 

 

Fig. 5. FTIR of antibacterial compound 

teristicipeak at 2θ value of 23.601, 29.896 and 44.015 

Fig.4. 

XRD resultsishowed thatisynthetic antibacterialicom- 

poundiare crystalline, ainatural iform (iShubharani et al., 

2019). iHowever, otheriexperiments showedithat the 

antibacterialicompound hadino specificicrystalline form, 

andiamorphous wasiseen (Shakibaie et al., 2018; Bo- 

rah et al., 2021). TheiXRD analysisifor theiantibacterial 

compoundifrom Coffee indicatedithree intenseipeaks in 

the wholeispectrum of 2θ valuesiranging fromi5 to 80. 

Theidiffractions peak at 2θ ivalue of 23.780, 29.797iand 

43.878 canibe indexedito the 100, 101 and 102 planes 

of theiantibacterial compound (iSingh et al., 2019) 
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Conclusion 

 
The Arabica coffee plant is one of the medicinal plants 

with high efficiency in treating and resisting many infec- 

tions caused by P. aeruginosa. Diagnosis with different 

techniques showed that they contained many biologi- 

cally active chemical compounds. Coffee showed great 

efficacy as an antibacterial against antibiotic-resistant 

bacteria isolated from pathological infections. 
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