Damascus University Journal for the Basic Sciences
Vol 42 No.1 (2026): 103 -115

Loula) pglall 3dias daaly Alaa
115 -103 :(2026) 1 2x=-42 sas

sl sliaal) opiliy JELAN Ll bl (glaatl cuill (Hlaasl) Sl

gl Ll anl

Lalall ) pud) A8 U Anala Aapeall LS il sla¥ly Dugoa) bl and 8 upde *
basem.battah3 @damascusuiversity.edu.sy

gadlall

S Cipal il Bl S LS (e i) LA UL (gl cupll padiasd 3
el paatll 5L ASA) L B9 (e %8.3 (gglud ilS  Allg A ghall dawad 2an3 g s Lall
Jsing¥) g Al il HLEL Ll (gylaall cull Gyl oSl aaY oSl

Rl plag S A QoS (Gl £lS) colagn Wlly Jsias) DAy cuiy Sy
Cul B sl O s o i e SiShe e Al 3y Al
Sl (glall sl il sabimal) Adladl) g Rl 3. %813 A ialy (s3ly
s> o (e ST e doglaal) Baawie Uypes Algiae Daagiyn ¥ am Judl Ll
Pseudomonsa aeruginosa %)= 450 ,Klebsiella pneumoniae Zsi3) M\)
-(Staphylococcus aureus mml\ 5\59 vgiall cstreptococcus pneumoniae Lgij) Lkal)
2 lia oy o athall salias sam Aalled Jandll LAl Ll (glaall cull el
rla Loy (8 100% 525% Om e ol S il e dusg prall duagiyal) YL
2033 25 Pl oy o il el Ul (glaal) caill adlall salindl Adladl) a5 LS
Lagial CY) 2 (MIC) minimum inhibitory concentration Y Jadial) <5l
Pseudomonas aeruginosa a3 a&illy Klebsiella pneumoniae L0 i\l:mSS]\)
(Staphylococcus aureus mi\ Lagially streptococcus pneumoniaeds Pl LGakallg
o gl coglad . sl e (6.25 pl/mle6.25pl/ml 25 pl/mle6.25 pl/ml) <l
g el ) dim b)) Jajall L cuyl Adle dled Jilu Jass oy il dausy
Oe ) shal dala dla o WS Dgall Glalad) e dagladly Ly dlgjedll
Jaly Alladl) dejally Lgldll doaudl sy A1 g Ka Lo aillad auiil iyl
An vivo ol awal)

e ilag I« padlaiad k) (glaall cudl (Jinsl (Jidl L sdpalidal) cilalgt)
Ayge cdagiyn Y cathall saliad) Llladll (Aslal)

ISSN (online): 2789-6366
http://journal.damascusuniversity.edu.sy/index.php/index/index

2024/05/19 :glay) gl
2024/07/16 :Jgaall 5o

@O0

— 5ded daala 1 ydal) (3g8s
Biny il sall Lading (doysu
o il g il
CC BY-NC-SA 04

13 <1


http://journal.damascusuniversity.edu.sy/index.php/index/index
mailto:basem.battah3@damascusuiversity.edu.sy

asiall dlaal) oy JALAN Sl jldal) Glanl) il Abal) Sl

Chemical composition of clove fruits essential oil and its

Received: 19/05/2024
Accepted: 16/07/2024

oo

Copyright: Damascus
University- Syria, The
authors retain the
copyright under a
CCBY- NC-SA

antibacterial effects

Basem Elia Battah*

*Department of Biochemistry and Microbiology, Antioch Syrian Private University
basem.battah3@damscusuniversity.edu.sy

Abstract

The essential oil of the clove fruits was extracted by distilled water, and the
percentage was determined, which was equal to 15.5% of the weight of the
dry fruits. The main components of essential oil of the clove fruits (eugenol,
caryophyllene, eugenol acetate and alpha-humelene) were identified
qualitatively and quantitatively using gas chromatography GC by comparison
with pure standards. The eugenol being the main component (81.3% w/w).
The antibacterial activity of clove fruits essential oil was evaluated and studied
against multi drug resistance bacterial strains (MDR) clinically isolated
(Klebsiella pneumonia, Pseudomonsa aeruginosa, Streptococcus pneumonia
Staphylococcus aureus). The clove fruit essential oil demonstrated a good
antibacterial activity on solid medium with concentration between (25-100)%.
Also, the antibacterial activity was determined on a liquid medium by
calculating the minimal inhibitory concentration of the clove fruit essential oil
against MDR clinically isolated strains (Klebsiella pneumonia, Pseudomonsa
aeruginosa, streptococcus pneumonia, staphylococcus aureus) and were (6.25
pl/ml ¢ 25ul/ml «6.25ul/ml, 6.25ul/ml ) respectively. The obtained results
demonstrated a significant effect of clove fruit essential oil against MDR
clinically isolated bacteria. More results are needed to evaluate the activity of
clove fruit essential oil against other microorganisms, cytotoxic effect and the
in vivo effective dose.

Keywords: clove fruits, essential oil, extraction, gas chromatography, anti-
bacterial activity, bacterial strains, syria.
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Pseudomonsa aeruginosa a)\s33) LB adhal sall b dalaie b IS Laiy Ll e %1005 %50 51l
dahia i Lead (1€5.%100 3S5 Jlexiad aie (30mm) slass %50 5%25 S50 Jlaaiad xie (20mm) (gl
Golarg il (0 %25 35 Jlanind die (17mm) (gslew Streptococcus pneumoniae g3\ Lskall o yad Lol
Zikia ki G el e %100 S Jlesiad e (30mm) (gsbenss sl e 50% S Jlasid i (20mm)
(25mm) 5 50% 5 25% <5 Jleaiad 2 ( 20mm) g5\ Staphylococcus aureus mﬂ\ 329 siial) adilad gaill Jaiis
4By Dulal 4u)s pe duhall sda milis 340 . (5) o8y JSaly (6)ad) Jaall mage 8 WS .100% 385 Jlaaind xie
lia Jany e Jandl) Ll Hldall (gylaall cadll Aagale Lullad duadyall @lls cyell Gaa o dulal et al., 2021, 250)
¢ 50% 5 %25 ol zghi cudll (e Aalida 3S)5 Gadat vie Pseudomonsa aeruginosa & JIA.DS\ Q& R JEQRVEN
LuddS) afha dm sl Adlad e gl Adladl o3 i€y (24mm — 17mm) G L Japill dakia JbB #gl5 Gus
(16mm—14mm) C Lo Jasdil) dakia i =) Cum 8y6SAall 380l it 3k vie Klebsiella pneumoniae L35
L) 25 e Wlie 2o Staphylococcus aureusiaadll Basial) oiha 1o 58 Load Adladll culS 5 dull
eosial) sl Aadia Alasale Aled Laf Dulal duly gl .(16mm-18mm) ¢ Lo Jasfil dilaia 5l ool Can
Ly il Lead 340 WS . ( Streptococcus pyogenesiazid) Lainll) adhall (o AT degane 2ia (ila Jaug e
A 2 Janall HLE! bl (gylaall call ddasale ddlad cujelal lls (Anandhi et al., 2022, 41) gl dubs ae 028
2 Gohai Allad 20 Pseudomonsa aeruginosa & _)la.\_)l\ an el Klebsiella pneumoniae %57 &mﬁl\
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sy o 58 a0 g i1 il bl (g sl 0 ibaasSl S S

Klebsiella pneumoniae ¢ 41.u.d$l\ adlys 2ua andlad e 58l Pseudomonsa aeruginosaa PENGY a&n adilys
S il Alagale Allad Al mils e Escherichia coli Zaggl) L)) afla aa Ldlad Lad duhall gl
Pseudomonsa %ya33) 4B , Klebsiella pneumoniae % P ALl Fsg yaall e glaal L y¥) V) e il
lcaall il 2ga A Staphylococcus aureui\f&gﬂ\ Lo 282l pneumonia  streptococcus g\ Lkl , aeruginosa
Gk oo Sl s3a 5 . (Dorman, 2000, 32) dulsudl) SlSially Jgimg¥) ) Jiil il Sl (gylaall cajll agial
G e Ll Alggana i€l o3 303 LS agiyal) g Jillog 4isdghs o g adhall (sualgheasill (o512l Jlandl e Jalsil
Chlad) e At duagin cliliaS il Gl Lula! Gl el Sl s(Kamel,2007, 501) daagiall cilusg )
e dagiall EYSL (e aptal dum Jinl) LAl Ll (glaall casy) Alady ) el pusds Le 138 Ll Abaxicaal) sagisal)
DLl Lkl (gylaall cull (S s cggen la o ST e daglial) Baawie YO Jing cabal) Sl (g phall il
Aaglial) Bawie Faagipnll VDL o38 am iy sadipn sl 06$ o Jisil
(Mueller- wba huy o clove fruit essential ol Judall sf alo) JaA Sl cuil agiad) sbaad) 50 @ (6) ady Jgaad)
a3 4B , Klebsiella pneumoniae &5 i<l Uyspw Al jnal) Ay 81 &agizadl c¥Sll g5 o5 . Hinton agar)

by Ao ( Staphylococcus aureuz\;n;&:m j\ég 982\ «Streptococcus pneumoniae 4 15301 K;M\ ,Pseudomonsa aeruginosa

dihia (ubly il e Jganl) a3 .(100%, 50%, 25%, 10%, 5%) mblall) JERN L cuj ¢ ddlida 385 g ulad Aoy cila
gl 423 37 s Aoy L 24 5aal ibia g (A8 Ay el adilall (s (s Janill

Concentration of clove Streptococcus Staphylococcus Pseudomonas Klebsiella
fruit essential oil pneumoniae aureus aeruginosa peumoniae
100% 25 mm 25mm 30 mm 20 mm
50% 20 mm 20mm 20 mm 20 mm
25% 17 mm 20mm 20 mm 15 mm
10% 0 mm Omm 0 mm 0 mm
5% 0 mm Omm 0 mm 0 mm

100%

50%

Laa i) L) ol e g e (25% - 50% - 100%)4.ﬂmJa5b.\..dmﬂt o jagllad LS @Luds..d\ s 1(5) Jsad
L Lda) Pseudomonsa aeruginosa 4 33 4-‘-“}“ Klebsiella pneumoniae %43 ‘\-‘M-\-‘S-“) U s A g p2all
.(Staphylococcus aureu@:abﬂ\ 4,@ \siial\ g Streptococcus pneumonia
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anly sl slaall opiliy (AN Ll jLdall glaal) cuill Alasl Sl

il Jag B QLA Ll Ll (glaad) cudll AN Jadall <) waat 4.4.3
S 13 3a3 5 Cas g aal) adhall s Jial Ll Lkl (el cull ) dafid) 30 paa3 ) Ayl o3 Cangs
SV hid S s B el e @l Wl agal on boLdbe Gldny dil by
Gl G Jajall Ll cu)l Lailinal G0l (e dldes jumad S Eus cminimum inhibitory concentration (MIC)
Laghall Y &) &.(100, 50, 25, 12.5, 6.25, 3.125, 1.56, 0 ul/ml) DMSO 10% 256 LB broth (g3l
streptococcus L) Lx) ,Pseudomonsa aeruginosa %)s33) 465 Klebsiella pneumoniae %5 M\)
dam paall e deln 24 Jos sy ~5x10° CFU/ml 35y ( Staphylococcus aureusz\;gﬂl\ 3\:"9 &) « pneumonia
microplate alamar blue sules Jlasialy caginll saill ol Jae yiG (ol @llin 1Y Lo an &5 Aagia dayn 37 B
Jill 3<5lls (MIC) minimum inhibitory concentration ) i) KHl s a5 (Battah et al., 2019, 66)
hall sl oh @l iy dua L(6) &) Jsaall mase % W MBC minimum bactericidal concentration )
EIENY 485, Klebsiella pneumoniae & 3953l M\) g el AN dnagipadl SV aia Jlad Jaajall Hla eyl Ll
«( Staphylococcus aureus m.\l\ 3\59 g@ial) astreptococcus pneumonia g\ Lsa)) , Pseudomonsa aeruginosa
. (25 w/ml = 6.25 pl/ml ) ¢ e zslis MIC 53V) Jadiall 5S50 8 calSs
G)ail ABH adlal Lyse Agiedl cWL (e degene o cunl @Al duhy g Wi o casl
OS5 aihall 038 aia Janjall Ll Hlball (gylaall cuill dlasale ddlad Zulyall Caglsl Gus Pseudomonsa aeruginosa
auiil Cusal (931 A iy . (Chaie et al., 2007, 501) (5 — 18 mg/ml) ¢ L zsbiu MIC 5a¥) Jadiall 550
Bl afha am Jial) LA Jladl) gylaal) carsll Adled Audyall cadl Lil) oY) adha Ao Jaal L <) dullad
etal.,2019, 123 ) (0.06mg/ml ) MIC S biall 55 A culS Eus dStreptococcus pneumoniae L P
Klebsiella pneumonia 343 :U.w.dSS\ adiha i Jandl) Ll Lkl gylaall call ddled Liadd ciliahyall udil L (Panka
Ofig 2l Giagall Ma aasfaas 0.078% AN Lidll S5 a8 culSy Escherichia coli sl £,y
@hall @3l (0.625 mg/ml) MIC 53Y) haill 5l a8 culS (8] s ae 43)k4lls . (Kamilla , 2022, 25)
ok (Ko WS (Jian-Guo, 2016, 77) Staphylococcus aureus mﬂ\ iigjﬁﬂ\ adha aa Jaall lal bkl
Qalse 53] 35my Vang Aaball laydll G ol (e ) Lall SR 8 gl lajlie) (Sarg Tan asesy B
gl dullad Al iyl Cfl 25 g saal) dashyall YLl (N5 a3 5253 sall Alladll i sSall o Lgie
S ) g 1aag aball dudes o dula) (lppm Agiaall ol duasall daasiall GV (e waal) 2 JijEll L s
cul (e AL 5y Jaall LT (glaal) il cagipall sbiaall Ll cudg e Jgeanll

s clove fruit essential oil Janal Jld il MBC (A J5lal) 3u$5alls MIC (A Jadall 5l Jgaad) sedia :(7) ady Jsaadl
L &), Klebsiella pneumoniae &g iy ) MDR 451 Ao dagliall 8asaie Ly &g jna dragin ¥

( Staphylococcus aureuslé:,xﬁﬂ légﬁi‘d\ ¢ Strepptococcus pneumonia 3:19-95\ Laial) , Pseudomonsa aeruginosa

MIC pl/ml MBC ul/ml MIC pl/ml MBC pl/ml MIC pl/ml MBC pl/ml MIC pl/ml MBC pl/ml
Essential oil | Streptococcus | Streptococcus | Staphylococcu | Staphylococcus Klebsiella Klebsiella Pseudomonas Pseudomonas
pneumoniae pneumoniae s aureus aureus pneumoniae | pneumoniae aeruginosae aeruginosae
Clove fruit 6.25 pl/ml 12.5 pl/ml 6.25 pl/ml 12.5 pl/ml 6.25 ul/ml 12.5 pl/ml
essential oil. K KR I =K SR DM 25 pl/ml 50 wl/ml
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Usisas¥) ol g al Apunt ) lisSall Aagiall onil) Ziia DA Gy Jitl) el Ll (gplaall cugll e Ayl s iy
el ¢ ol Jaall L canl agiall sl il Ao ey %813 4 s cialy (1llg il B el Sl
Bl ALKl dgall csliad e dogliall 5aseiag Ly Algiee aball dules dulad adlal 5iline Alasale Ldlad
« pneumonia  streptococcus g Lsia)) , Pseudomonsa aeruginosa Bl &) Klebsiella pneumoniae
(6.25pl/ml - ) o Lo zghs MIC Y Ladidl 550 ad <ilS Gan o Staphylococcus aureus m.ﬂ\ m}wd\
5 ) Jujdl LS el antibacterial @by Sl Sl 550 e (gaill bl e el dals @lia 25p1/ml
Jal e cytotoxicity WAL Laldl ciludy ehals caag WS ¢ gal dilih o 4hiy duagiyng Ay luhy shals &lld
dn vivo AN CHSH s Jals Jial) HLE Ul (gylaal) Cull dullad o

13 =11



pul rosboall aliaal oyl QAL Ll il () Gl as)

bl

5540 . glee ¢ il Ll (JsY) exadl) Les Aallaall 38k g dpall Ll ilajie " (1997 ¢ ama b aaal -
233720 (oSl Ay Ay gl 45K0) e 4o ¢ )y adl) daal clilall GBS 2016 (ailid Guall -
55— 45.cula deals Sjpdio ¢ Asylaally Akl bl (1997 ¢l gosll -

33725 . i) drals Spadio ¢ yBall claaSy ) " 2012 ¢ e dene ()il talae g ladll falias dene LT s -
40-33 . cals desls fppdio gl Linglgi " (1992 caana lay -

17712 .Gl ¢ dilf spall lo "elgs LgS) el ' (1987 ¢ jlde alle -

23719 .5l ¢aislly il sl s ¢ Ladlall by LlisKes lodiaat = Qs " 012 ¢had ) e -

Acs K, Balazs VL, Kocsis B, Bencsik T, Boszormenyi A, Horvath G .(2018). Antibacterial activity
evaluation of selected essential oils in liquid and vapor phase on respiratory tract pathogens. BMC
Complement Altern Med 18: 227.

Battah B .(2021). Emerging of bacterial resistance: an ongoing threat during and after the Syrian crisis. J
Infect Dev Ctries 15: 179-184.

Battah B .(2022). Mesenchymal Stem Cells: Potential Role against Bacterial Infection. Journal of
Biosciences and Medicines 10: 97-113.

Battah B, Chemi G, Butini S, Campiani G, Brogi S, Delogu G, Gemma S (2019) A Repurposing Approach
for Uncovering the Anti-Tubercular Activity of FDA-Approved Drugs with Potential Multi-Targeting
Profiles. Molecules.24,66-75.

Brozyna M, Paleczny J, Kozlowska W, Chodaczek G, Dudek-Wicher R, Felinczak A, Golebiewska J,
Gorniak A, Junka A .(2021). The Antimicrobial and Antibiofilm In Vitro Activity of Liquid and Vapour
Phases of Selected Essential Oils against Staphylococcus aureus. Pathogens, 10, 34-44.

Choi H.S. ; Sawamura M. ; Kondo Y. (2002) Jornal of Food Science, 67, 13-18 .

Felix D. ; Melle. J. P. ; Routaun Boka .(1997). Handbook of plant and fungal toxicants", New-York, 120-125.
Gurung J, Khyriem AB, Banik A, Lyngdoh WV, Choudhury B, Bhattacharyya P .(2013). Association of
biofilm production with multidrug resistance among clinical isolates of Acinetobacter baumannii and
Pseudomonas aeruginosa from intensive care unit. /ndian J Crit Care Med 17, 14-18.

Hassan Ahmed Khan FKBRM. (2017). Nosocomial infections: Epidemiology, prevention, control
and surveillance. Asian Pacific Journal of Tropical Biomedicine 478-482.

Huet, R. , 1991, Les Huvilles essentielles d'agrumes. Fruits , 46(5):51-57.

H J Dorman, S G Deans (2000) Antimicrobial agents from plants: antibacterial activity of plant volatile
oils. journal of applied microbiology, 88, 32-45.

IUPAC.(1965). Standard Methods of the oils and fats , 5th ed., Butter worth's, London. 345-350.

Johnson C. B.; Kirby J. ; Naxakis G.; Pearson S.(1999). Substantial UV-B-mediated induction of essential
oils in sweet basil (Ocimum basilicum L.)" , Phytochemistry , 51(4): 507-510.

Jian-Guo Xu, Ting Liu, Qing-Ping Hu, Xin-Ming Cao .(2016). Chemical Composition, Antibacterial
Properties and Mechanism of Action of Essential Oil from Clove Buds against Staphylococcus au.
Molecules 21, 77-90.

Jorgensen JH, Ferraro MJ (2009) Antimicrobial susceptibility testing: a review of general principles and
contemporary practices. Clin Infect Dis 49: 49-55.

Kamel Chaieb, Hafedh Hajlaoui, Tarek Zmantar, Amel Ben Kahla-Nakbi, Mahmoud Rouabhia, Kacem
Mahdouani, Amina Bakhrouf. (2007). The chemical composition and biological activity of clove essential
oil, Eugenia caryophyllata (Syzigium aromaticum L. Myrtaceae): a short review. pathology research, 21,
501-506.

Kamilla Acs, Viktoria L.Balazs1, Béla Kocsis, Timea Bencsik, Andrea Boszorményi, Gyorgyi Horvath
(2022) Antibacterial activity evaluation of selected essential oils in liquid and vapor phase on respiratory
tract pathogens. BMC Complementary and Alternative Medicine, 18, 25-33.

Kavanaugh NL, Ribbeck K .(2012). Selected antimicrobial essential oils eradicate Pseudomonas spp. and
Staphylococcus aureus biofilms. Appl Environ Microbiol 78, 57-61.

1312


https://archive.org/details/sim_phytochemistry_1999-06_51_4/page/507
https://archive.org/details/sim_phytochemistry_1999-06_51_4/page/507

peil (o g5 al) dlidaal) o il g JAI AN Ll okl (g plaad) U dlaansl) G A

- Miething Holger ; Seger Volkmar.(1989).Separation of non-polar compounds by droplet counter-current
chromatography", J.Chromatographia, 2, 433-437.

- P.Anandhi, M.Tharani, S.Rajeshkumar, T.Lakshmi. (2022) . Antibacterial activity of cinnamon and clove

oil against wound pathogens . Journal of Population Therapeutics & Clinical Pharmacology, 28, 41-46 .

- Pankaj Kumar Sagar, Poonam Sharma, Rambir Singh .(2019) Antibacterial efficacy of different
combinations of clove, eucalyptus, ginger, and selected antibiotics against clinical isolates of Pseudomonas
aeruginosa. AYU journal, 41, 123-129.

- Palucci I, Delogu G .(2018). Host Directed Therapies for Tuberculosis: Futures Strategies for an Ancient
Disease. Chemotherapy 63, 172-180.

- Podschun R, Ullmann U .(1998). Klebsiella spp. as nosocomial pathogens: epidemiology, taxonomy, typing
methods, and pathogenicity factors. Clin Microbiol Rev 11, 589-603.

- sharaddha dulal, sujan chaudhary, chirangibi dangi, shiv nandan sah (2021) antibacterial effect of essential
oils (clove oil, castor oil and ginger oil) against human pathogenic bacteria. 4, 250-255.

- Solomon SL, Oliver KB .(2014). Antibiotic resistance threats in the United States: stepping back from the
brink. Am Fam Physician 89: 938-941.

- Trimen. H ; Bentley. R.(1992). Medicinal plants , Allied Book center, Dehradun India.333-350

- Wagner H. ; Bladt S.(1996). Plant drug analysis , spreinger— verlag , Berli-Heidelberg. 88-96.

- Wallis T. E. (1991).Textbook of pharmacognosy, Delhi-India. 435-450.

- Yang SK, Yusoff K, Thomas W, Akseer R, Alhosani MS, Abushelaibi A, Lim SH, Lai KS .(2020).
Lavender essential oil induces oxidative stress which modifies the bacterial membrane permeability of
carbapenemase producing Klebsiella pneumoniae. Sci Rep 10, 819-825.

13 13



