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Evaluation of the Antibacterial Activity of Libyan Sidr Honey and Thyme Honey
Against Some Pathogenic Bacterial Species Isolated from Patients at Benghazi Medical
Center

Abstract: This study evaluated the antibacterial activity of two types of Libyan honey, Sidr
and thyme produced in the Benghazi region, and investigated their physicochemical proper-
ties and relationship to antibacterial efficacy in light of increasing microbial resistance to
conventional antibiotics. Four clinically isolated pathogenic bacterial strains were obtained
from patients at Benghazi Medical Center: Staphylococcus aureus, Escherichia coli, Pseu-
domonas aeruginosa, and Klebsiella pneumoniae. The results demonstrated a statistically
significant positive correlation (p < 0.05) between honey concentration and inhibition zone
diameter for all tested bacteria. No inhibitory effect was observed at 25% concentration for
most of the tested species, whereas the highest antibacterial activity occurred at 100%. Sidr
honey exhibited the largest inhibition zone against S. aureus (28.0 + 0.41 mm) compared to
thyme honey (22.75 + 0.50 mm). Similarly, Sidr honey showed greater activity against E.
coli (26.0 £ 0.82 mm) than thyme honey (21.0 + 0.82 mm). Gram-negative bacteria showed
lower susceptibility overall, with minimum inhibitory concentration (MIC) values of 12.5%
for Sidr honey in most cases, while minimum bactericidal concentration (MBC) values
reached 50% for both honey types. Physicochemical analysis revealed the superiority of Sidr
honey, characterized by lower pH (3.7 £ 0.2), lower moisture content (6.7%), and higher
total sugar content (81.45%) compared to thyme honey. The study concludes that Libyan
honey, particularly Sidr honey, demonstrates promising potential as a natural antibacterial
agent.

Keywords: Libyan honey, Sidr honey, Thyme honey, Antibacterial activity, Physicochemi-
cal properties.
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Axdipall S i daped) LSl aca Adled ol gl ST e any aud) dee o L LT Gl

ladl st b (2025) a1y Bavas (2013) Maddocks & Jenkins ad) [Lal Lo ae il sda (s
2y ciiagaall «(gipandll Licall Jadi ki aaly Stle uly chadine <l B0 Jols o gl Juall Lyl
cgsead) Lalaall 3 A gl b€yl W d8Lia) ¢ Cpmg yugl 2y

By aged ill (s2lgs L (s3ly G (ALl Huaally Ehaall aBall & CRY) o) Jall (Ka eelld Lo el
Ll ClaladS legillad o Zoasy Sail Lo stg ¢ el dueg paed) dusad (Sl Sl (Dal 8 5yl e

LSl
e Jes el Jee e Aty Al Galyal 1(3) Jyos
Jsal
Loyl LSl LSl Lk, z:i:\ Lol | deasl
b S S due 5l 230 e ' A< el oH P
(%) %iddll | il (%) | s é
(meq/Kg) (mS/cm)
(ppm)
Qe
0.0+0.5a | 2.5+81.45a | 1.2+64.8a | 0.002+1.39a | 0.2+6.7b | 5+284a | 1.5+12b | 5+440a | 0.2+3.7a r
D)
Jee

0.03+0.7a | 1.9+73.1b | 1.9+61.6b | 0.005+1.37a | 0.849.2a | 9+243b | 1.3x16a | 7+412b | 0.3+4.3a
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dawgiall (gl Gl + @) Ko EDE avsgia Jsaall 3 5sS0 2l Ji
((P<0.05) digine (g5ise vie Liginn illgh dgng p2e ) 2algll 3peall 8 dgilinial) Canl) pi

@ el dues el due O Anmly 3 2539 (3) sin b e 58 S el ool s copglaf 3
s abolly (lSull ¢ el Jragil cshll ssime (PH) imppell Bl Cilad bl s Sl oo 220
asn a3 il aaly LAl rmal) i (e Cum oLySCH bl LA, bl Ul s ailas
o duaall el SRl 8 558 Bigemy s Ghiadl alsall of ) Han s sl LS L gl abliig duall
oalealll (o duall (ggine o GSan Lo say esailid) Aaalial) Cigylally o Al clnally (gl g Dbal Dia
Llall duyy 4 (2025) o580 Elfallah g 385 (2023 ¢ a1y Hegazi) cbySudly ¢ aladdl cc¥gudl) cdaguaall
st ¢ il ooy A fie Aladll LS5l i Lilia LS el ol Joe e of alll Jlsall iy SSeall Ll
el Al il aed L

iddl L, Yl v el Jues jaudl Juadl MBC 3 MIC o :(4) Jsas

Ll g | MIC/ MBC(%) Laall Jue | MIC/ MBC(%) el Juc
E. coli 12.5/ 50 25/50
P. aeruginosa 12.5/50 12.5/ 50
K. pneumoniae 12.5 /50 25/50
S. aureus 6.5/ 50 12.5 /50

Bl i ) Jyay chmiaial S0 s (<01 sl Untia [ clliay Jual) o ((4) Jpoa 8 ilid) o
2018 ¢y3aTs GaMbO) Juuell LSl sliadll Lol cdgls ) cluball (3 ) S Jaws sag ¢ o) S0l ve
IS Gulen YY) & Staphylococcus aureus ol al) dsse Wyl o i) ekl s (2021 <Almasaudi
a5 ¢ el Jual %505 %12.55 ¢ saud) Juad %505 %6.5 <ials 3 (MBC s MIC 2 i cilas G cJusal) 258
Lt (8 ad) Jual Ao Dllad ) i e (2017) 5475 Almasaudis (2021) <Almasaudi x5 ae G L
LSl iy s & Alsidl) lSyally ¢ gh9an) Tnnally cdumgantl alall sall ol 2n uSang ¢ LyiSl oda ga
+ 3.7) J8 "PH" iag pnugl) L lgie Duae ages dad audl Jue Jae Cua (2013 <Maddocks & Jenkins)
sliadl Ll ity Ul Bt sl oy el ol Bmpan ) s Lae (0.3 % 4.3) i3l s A3)e (0.2
Lo pe damll o2a G5y . Jmg)ugl) Al datiie Clin B 5ol 5B Y ddajeal) LiSl) ahiee ) Cus (LSl
e Ay A B agen deall 8 pH 2l ob (2021) ‘Almasaudi (2011) «Mandal & Mandal 3 Ll
2 e Al 038 i (3815 LS ¢ (golal) eLtal) Al b ,alally Aglall cilaniy) et DA (e LSl sl Al
) Laliall 3 4B aca Le sag ¢ il o A5)lke Jil dasan dayny Saay oull) andl Jue of cojelil Al 3y
(2025 Elfallah) L,a<0

pH as &8 S (398 d;.uu PARGITEN (2023 <5 1215 Hegazi) < 0y b ge Lija il ol Calids ¢zl <8
O Al Al Baalial)l gyl cpli sped (Se DRI g cAibdal Aslil) slead) @3 deall gl Gma o
o) die im0 Bamgll s gy el (AN ) dSLa) iyl (3hlie
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Escherichia coli  claw ¢ua (Jusd) slad Luws Ji Gawlen ahal) ddle LSl cnd celld o gl e
el Jue aladiul die %25 ) Cady) Lin %12.5 sl Jual dgiline MIC o3 Klebsiella pneumoniae
el Jlal el casy 2D 5l o ey lae cdasll e e sil) SIS %50 xie il MBC s cuy (s S
by Cus (Juall e 53 IS Ailae Llaind Pseudomonas aeruginosa ikl LS caiall bl LUl el o
) g Laymal L,aSll o) Ak A5jlke Al Lgieglie 1Say e « MBC 50% dads MIC 12.5% iad
Jsaing cAmidiall S8V sie (Sl paill Tabie oy 3) ¢ S o aainy duall LysSill sliad) bl of ) Lasas
duall o5t On Sl Sl B cplall ) Aol & GV 13 (g 5 (oY) S de 8 el )
.(2011) <Mandal & Mandal 4l Ll L e 38 Lo 525 Lagad 535 all Alladll LSl

0o el s ggimg aadl due o o (3) dsas (A Leda LS Aahall Jae Jusal) i 8 LSl 385 o
L sty (sl e %7315 %61.6) siejll ey dilie (%81.45) Gl cliSally (%64.8) gl el
oy Sl (g gl of 18T 30 ((2012) ¢j55315 Chens (2013) <Maddocks & Jenkins il ae (i
Lrall 53l & ClySull aged 3] cbalad) 138 8 Uysae Dygo aitipall il ySall Aa Caaliy LSl sliaal) Lalial) b
SRl e Alggud) algall aal aal sag ¢l Cauids vie Cumgyugl) w2 ped B Wye oo S ¢ Grsans)
LSl sliadl) bl 5abs s Ul Jading Josad) 8 lpSull 385 ¢ ) of el 3 Gy oS53 ¢ Lyall aliadl)
.(2018 Al-Hasani <2018 « 5 sy Gambo)

Lgall chiliadl pe siedl) dues Haall Jue anin dilaie Ul 45)le 1(5)Jsan

REAP C |CN|AX|TE| P | %100 385 ool due | %100 385 el Jue
E. coli 23120 0 | 18] 0 26+0.82 21+0.82
P. aeruginosa | 0 | 17 | O 010 20.5+0.41 18.5+0.41
K. pneumoniae | 17 | 19 | 0 | 13 |0 19.5+0.41 18.8+0.95
S. aureus 241211 0 |15]0 28+0.41 22.75+0.5

C: Chloramphenicol, CN: Gentamycin, AX: Amoxicillin, TE: Tetracycline, P: Penicillin

aa Lol Digall Claliadd) (e 220 10 %100 585 o) Juey el Jue Lllad 43l &35 (5) s oo
Lol lalie Uil caagli G (LSl lalias Ua L Maas Jusal =58 IS o ) el Lgpnaal) 4Kl e
L dillad (3 recag adl due @58 By coandl dual ale (28 —19.5)5 sl dud ke (122.7-18.5) o
LuLu dagall Glaliaall uleal) Hlid) i o selal Ly ¢ eyl dusy 4)l2e E. cOli 5 Staphylococcus aureus
s e el ol Lgle Jait JUaEl %100 5uS5 saudl due Bis G g paall Byl ciial) Elatiad b el
daml) sda J'J..\;U gl ALK daglan 40)a<ll Yl Ny S« Amoxicillin g Penicillin: (e L0l £5al) cilaliadl)
Lo Lyl Aeslie selias Jla 8 Zoaulial) gnd) habiaall ey Alad $asanal dllyg ¢ Juoell Aldinad) Aadlall 200V
.(2020 «,5,a15 Alvarez <2015 Ventola)
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il cajelsl @ clgdld e Chloramphenicol s Gentamicin (i cilaload) (amn cabidls ((Jlad) o

Chloramphenicol Jau WS .ok (21-17) o Lol shalic Sl caagl 3) cGentamicin slad daiiye daclus
ahadd dlle doglae & el S Pseudomonas aeruginosa einuh pgSll ciiall abae aca Bas Ll
el G e 8] il Sl 2 ) dygeall Siliad e 320 il Gl o) syl Augall clabiad)
cs)aly Bava ay) Ll L e G Lo c‘).AlS ‘)\.m 89 pall ulg cacly S o A2 Juall alodnal 588 ) ey

30
1., -
— 20 &
W E. coli 1 S "3
H P. geruginosa -+ 10 j
K. pneumoniae | N Iy TE\
W S. qureus 0 3
Jue Que P TE AX CN C
e s
A SH
%100 %100
O alaall

Sl YL 2 Al clabiad) Gmng Juall e Cpest on LSl sliadd) Jalial) i lie gy 3(1) JSa
sl

0o 22 g DPLO0 35 gejll duey ol due o IS0 LaSll slead)) bl dsjlae (1) S8 s
Oe el Qe (o8 bl cpelal i) slalie U e alaie) 8yiaa) Ayl V) s dgaad) claliadl
DA il Cun aall Fusge Wil aim dald Byl gl chibiadly o3l Juas &3lhe 5l Jasil) Allad G
o Ll a8 cdiliie Adlad Augiall Caliadll ey il cpa & ¢ £, CONf g « Staphylococcus aureus v ,SY)
G ol ol Jee Adlad ol V) cdadipe ddlad iyl Chloramphenicol s Gentamycin (e cabiaall ias
Lo ey el Penicillin g Amoxicillin _elas Al s B elgle cigiiy i cclaliadll sl Allad o NV s
Slgalad 40)5S daslie dsas o Ju B Lae 3yiaall Lyssl)

Jusall Lyl ssliadd) Adladll o S35 w3l Ao 3im Lae ciuilany) Jghaall pe liucia Unas IS glasg
Juall of sl ) Lial) Gl Sl 3 239 Lo gon i) 38 505 ¢ ol 4S5 93 de e i
Ragliall Fumpedl LaSH dgalye i lacly La sy (LESA Dol Wlis dliie ¢ ad) Joe Lagad (sl
-(2019 «Abushalla ¢2025 ., als Elfallah) Zukll claukill 3 aglag (e 13 chgal)l cilaliaall
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guSeall Giglil) (o CRASY LA il

9 Sm sai (gl 2gag pae (L3l duey ad) due) duall il g Sedd) Caghill e R8SH sl ail ekl
Agsg S harinn (8 S o am clariiand) Zueh P Bl gpen e il iladlly ciglsell LyiSll e S
danglon g Soall Adldly Bl ) a5l oda g ¢ (gl st 8 sadieall Lol il CRSH 3g0a Gaca 2all AL
Jelsall (e degene o d28N) £la¥) sal Dl e Unaes Josal 2a 3] eyl o8 o Aeniiedl) o) clined
saill A @l asags Akl dinsaally (@isend) laall glily ¢ Sl Llall aless) byl dlald)
oailadll ) dila) caulie 03855 ) sk 8ls ) duhall sde (G g Sl Sl Gl (i ¢Sl
.(2021Almasaudi +2011<Mandal & Mandal) 4w Juusll daaglall

gy S e gging Lo Dol sasall Jle sl Juall o (2013) <Maddocks & Jenkins iy cujglsl sa
Juall ddlad of (2012) (15 4Ts Chen ST LS @lol) (e bt slac] o allgial Jla 8 Ja ¢ SIS e 508 da
g )l aiadln Liad s ¢ el anSin i ftn Y LyaCill saliadl)

Al Bl Qs ) gl )l (alids) (535 s cdesal) Sl skl (gl (alesily mitull oda Loy (S
Jusll o ) (2026) <Bebhameda & Attiya 5 (2022) «Boufa il sy ccubyhadlly yilaally LyaSll IS5 aiay Las
re290Sall b ety Le 525 (Llsd Lo zgansall (ggadll 35aally d5)lke diigh) paliash Saay Lo Llle ol

om dale 589 %92 siedl) Juns d3lie %6.7 Jil dishy (gine paall due jelil (3) Jsns B e g0 LS
ledlis & Cunclly 40,50 WA (e eldll ines ) (gh5an) aral) £ Ul (505 ¢desa) ks el (g)gan) Jakal)
Bebhameda & 5 (2022) Boufa ciluls & 3)5 Lo ae daiill 038 Giis ¢lgise ol Lsas iy (ganll Lghaliss Cigis
el Jeaall Gy ecilag sSaall saliaal) dllady Jusall 39ad Laga Diise aay k)l (mliasl of <ot ) (2026) cAttiya
o2 alidl Laiy cllle Lug )Sae Dl dniey lae cAdoall Laaldl) dgaally d)lae skl elgine (aliaols Losee uaiy
@l Ul (g DRl g5 ¢ gl due B el dsh) g laa ) Adsall Glall Gan e il
(2023 «(y9 2Ty Kumari) Zudayll Zaaliall Cagylall of op3aally

COEA) S L say el due b Luw Aol Lad il cuglal 3 calolly (el Juasill pads Led Ll
e 2 bl aeys L) (s3s Alhe il (goly Aabaie b Baldl Ll D) el e W el (gl
e ey alolly eSl daagil) al ey of ) (2023) oasaly AZZOUZ dudpy i ¢Jusall Digual) ol
ol a8 i am ((2025) il El-Meiny Gubs b 355 Lo goe Ciia3 2l o3 oY) cisnd) yuabially ol
@ Y Lagas cdgyaal) Anbll jaleadlls dadlpall ghaliall AL spwds (Sa Lo 525 ¢ aud) due (3 ¢S] Jrasill
LS als WiSiig pualiall gi o il aainy 3] LSl alial) Ll 83l 89 ally dinall ualially Juall i
(2023 <y 215 Azzouz) L

) dinads p3as (2023) ¢y a5 AzZOUZ Sl G cliiles Laalily Gl iluy 23 ae Al 228 il (385
LS Ll el (ggimally usall Basa gl @S fghys ol el clie 3 ANS (60 9K il
Uasale Lug e ol jeldl il duey Haudl due Lo Vs ¢ aalll Jusad) e of ) (1 2025) ¢ 5315 Elfallah Ll
el Ayl 255 aey Les adlally 3l Alasiudl lallea aleat unglons Koo Gallads aidig
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oaibad 13 Ll atie ey &) candall Juall o e (2011) (49,875 Al-Wali 4] 5Lsl Le ae il o3a i
dundia o @l 5o caldl g il o (aall ampet aae Jla d 9,Saal) shill Leglie aleay Lee ¢ 4513 Lais
Sl el Lol auy Aalall chladl) d alasidl

rala i)
ol dw & 3 chmslang Sl A0l G lle Aoy el dues saud) due o ds e Al it el |
Aaag 2l Aumpaall Nl maen ola LyiSll faliae Ualti LogSkie) i LS cadinall CaZSH 3g0n (pacia 2905 a5l
ilS Lyall saliadd) dde ) (o ol ¢ el Sl Al srad) S ) sl Jel gale (358 o
e LS daiipall 38U vie Y6 by icaitidl S0 tie Usfie bl Juadl Lell i G e sadins
OV e alisily (ghsant) Taial) £ llg skl (gginall (alis ) Lasad ¢uleall AL AbbiaSgriudll (ailiadl)
O ) sy Ll wieg LSl Aal cligSe b Bl e Leby LSl i 3 Lysss b ((PH) masngd
G gl Claliadlly 45)lal) viey (LaSill sliaall Ll (ggise aaad G Gpesls (ulale O\;ae 0SSy Juall g3
Penicillin Jic Zuhall a8 Ligall Claliad) (any o Aigiie g dugluse 5 buiis HUail %100 5858 jaudl Jue
Janll Gl AlSa] il 2S5 ol o eliny ¢lgalas daaly daglie LSl ci¥iall cupelil ally (Amoxicillin
D) A5 (B 8 L Y i jedll Uil Agalse 8 achys sely anh sbaeS andl Jue ald dngs ool
/ ogall claliadll daglie A5

t&ilia i)
699 e LSS ol Jumy sl e (e 530BY) ASSL Adyall o clanle Jommial) il epim b
IS Laghilasi ae s Lay Ayl el Gmns ot daadin b Aisale ddeld (e ohld Ll hlas ¢lpaCill saliae (ailad
el G Aladl) LSl paatl L) luha eha] Gaeal 355 LS cdpadill Lgall Clabiaall saelue Jelse sl dlaing
Ugasall Doglally Lisall Sl Ay (3 Gandll qula () dyppadly Zlall Slelasicdll il 381l e pall Jasay
Ghlie dadl Gl 3Uai panssis SIS agiy ¢ ST dnale 28y Alladll ailis€e il macasil Lyall sliadl) adalis oo
Ugjrall Limyaal) LysSll e 58T 2e 2 e Smd (sl el glsl Cpn jlaal) Caagy Ll Jala (oAl dadljaa
Juall e Al L ara Clycanius kg dud e @m LS ol dasliall sanwie Sl @y 3 e cLipipm
aid (4 agen Lo Lol dugal) Chiliad) Gy atw daind) (9B 8l (e 33l U caaull) alaliione
5aga Jarcal 5ange Atk yules aung 5o pem Al ags chpaly (Al Aagladll ki e anlly deaiiondl cilesal
Yl & Ladall bS] acdg dniian A8 He L cdaaglsng Saally AibieSoidl Gulsall dadi lll Jesad)
AAdlgally doaal)

Slady duill saeluall s o (@it dsaVly Al o LB S5al il S8l U salgall paiy @ palilly S
Al o

Adiadly Aonall lsngal 3 el Cand) 6 sadieal Z8AY) foobiall Uiy Ao [l sda canpal sAdind) cLENAY)
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&b il iyl e Al el Sl pand i) cilgall e Aueesl) Slilsdl e Jgemnll &5 85 cdladl
i claslae (gl gan g oy (bl Gasnl (el deadioe Ry Appe clie IS8 o ol (gl e
oy o bl Laliall ey Loy o dpde 900 A0Sl i) ge Jalal) (3 G ¢ dmpall G Bupas iy

Adlse (Ao Jpuand) (e Laglie] a3 28 ¢ jaeaall Aggae )iS cye o Aol ddlaall el ¢ udasall dpagaad s

capall (e Aol

cAdaghaiall 03¢y ddadije plaia¥) 8 dualsas) agadd Gl 4l yedlsall Gley talaiaY) dalgy))

bl Jallaall S Caliall (gyals cdanslang Saad) Jdlaill (gyaly dnlill Jo¥1 Calgall sha tcitfall cilatloca

cidaghadal (e Asleil daual) & SElg Jo¥) cuilsall (e IS aa s ¢lglitaly dbiatll cililually

HE N

Abushalla, Y. F. (2019). Antibacterial activity of Sidr honey of Libyan against multidrug resistant
bacteria (MDR). Journal of Science, 9, 74-80.

Al-Hasani, H. M. H. (2018). Study of antibacterial activity of honey against some common species
of pathogenic bacteria. Iraqi Journal of Science, 59(1A), 30-37.

Almasaudi, S. (2021). The antibacterial activities of honey. Saudi Journal of Biological Sciences,
28(4), 2188-2196.

Almasaudi, S. B., Al-Nahari, A. A. M., Abd EI-Ghany, E. S. M., Barbour, E., Al Muhayawi, S. M.,
Al-Jaouni, S. K., Azhar, E. I, Qari, M. H., Qari, Y. A., & Harakeh, S. (2017). Antimicrobial effect
of different types of honey on Staphylococcus aureus. Saudi Journal of Biological Sciences, 24(6),
1255-1261.

Altounsi, R. M., Ali, H. M., & Sharaf, A. K. 2024. Evaluation of the Inhibitory Effectiveness of
Some Common Honeys in

Libya against the Growth of Pathogenic Bacteria. The Second Scientific Conference for Under-
graduate and Postgraduate Students, Al-Asmarya Islamic University, 21-22 December 2024. pp:
72-86.

Alvarez, F. J., Barrajon-Catalan, E., & Micol, V. (2020). Tackling antibiotic resistance with com-
pounds of natural origin: A comprehensive review. Biomedicines, 8(10), 405.

Al-Waili, N. S., Al-Ghamdi, A. A., Ansari, M. J., Al-Akika, S. A., & Al-Meeri, A. A. (2011).
Honey for wound healing, ulcers, and burns. The Scientific World Journal, 11, 766-787.

Azzouz, A. H., Elgool, A., & Anwar, A. (2023). Study and estimation of some elements content in
Libyan honey. Libyan Journal of Ecological & Environmental Sciences and Technology, 5(2),1-7.
Bansode, D. S., & Chavan, M. D. (2012). Studies on antimicrobial activity and phytochemical
analysis of citrus fruit juices against selected enteric pathogens. International Research Journal of
Pharmacy, 3, 122-126.

Bava, R., Puteo, C., Lombardi, R., Garcea, G., Lupia, C., Spano, A., Liguori, G., Palma, E., Britti,
D., & Castagna, F. (2025). Antimicrobial properties of hive products and their potential applications
in human and veterinary medicine. Antibiotics, 14(2), 44-56.

Bebhameda, N. N., & Attiya, R. M. (2026). Study of some physicochemical properties and quality
of honey in local markets of Misrata. Bani Waleed University Journal of Humanities and Applied
Sciences, 11(1), 26-38.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Al-Mukhtar Journal of Agricultural, Veterinary and Environmental Sciences 4 (1): 01-16, 2026 page 15of
15

Boufa, N. K. (2022). Measurement of some physical properties of Libyan honey. International
Science and Technology Journal, 29, 1-16.

Chen, C., Campbell, L. T., Blair, S. E., & Carter, D. A. (2012). The effect of standard heat and
filtration processing procedures on antimicrobial activity and hydrogen peroxide levels in honey.
Frontiers in Microbiology, 3, 265.

CLSI: Clinical and Laboratory Standards Institute. (2024). Performance Standards for antimicrobial
Susceptibility testing. (34™ ed., CLSI supplement M100). Clinical and Laboratory Standards Insti-
tute.

Elfallah, F., Abdalla, F., Gashgash, K., & Shakmak, F. (2025). Chemical analysis of Sidr and thyme
honey using GC-MS and assessment of their antibacterial effects against some diabetic foot infec-
tions in Ajdabiya, Libya. Alg Journal of Medical Applied Sciences, 8(3), 1776-1584.

Elmarabet, N., Ben Shaban, M., Doro, B., Lwaleed, B. A., Fouch, S., & Elemam, M. (2018). The
antibacterial activity of Libyan honey against Gram-negative bacilli: Potential treatment agent for
infectious diseases. Journal of Advances in Medicine and Medical Research, 25(7), 1-10.

El-Meihy, R. M., Morsy, M. K., Kasem, S. I., Aljuweer, S. A. M., Abdelaziz, M., Saddeek, S., &
Nowar, E. E. (2025). Physicochemical properties, antibacterial activity, and antioxidant capacity of
mixed Sidr honey from Saudi Arabia. Frontiers in Sustainable Food Systems, 9(3), 163-177.
Farhana, Kalsoom, Khan, S. S., Sultan, A., Gul, H., Rahim, A., Hadi, F., Yahya, A. Z. G., Jaseem,
M., Azam, H., Aziz, M., & Din, S. U. (2023). The antibacterial efficacy of raw and Sidr honey
against antibiotic resistant pathogenic bacterial strains. Pure and Applied Biology, 12(3), 1463—
1472.

Gambo, S. B., Ali, M., Diso, S. U., & Abubakar, N. S. (2018). Antibacterial activity of honey
against Staphylococcus aureus and Pseudomonas aeruginosa isolated from infected wound. Ar-
chives of Pharmacy & Pharmacology Research, 1(2), Article 506. pp:1-6.

Hegazi, A. G., Guthami, F. M. A., Ramadan, M. F. A., Gethami, A. F. M. A., Craig, A. M., El-
Seedi, H. R., Rodriguez, 1., & Serrano, S. (2023). The bioactive value of Tamarix gallica honey
from different geographical origins. Insects, 14, 319. pp:1-12.

Kumari, 1., Hajam, Y. A., Thiyagarajan, K., Giri, A., & Kumar, R. (2023). Evaluation of antioxi-
dant and antibacterial potential of honey produced from bee colonies. Discover Sustainability, 4,
21. pp:1-9.

Maddocks, S. E., & Jenkins, R. E. (2013). Honey: A sweet solution to the growing problem of
antimicrobial resistance? Future Microbiology, 8(11), 1419-1429.

Mandal, M. D., & Mandal, S. (2011). Honey: Its medicinal property and antibacterial activity.
Asian Pacific Journal of Tropical Biomedicine, 1(2), 154-160.

SPSS: Statistical Package for the Social Sciences. (2022. SPSS users guide. Statistics, Version 22.
IBM SPSS Statistics, SPSS Institute, Inc., Chicago, IL, USA.

Ventola, C. L. (2015). The antibiotic resistance crisis: Part 1: Causes and threats. Pharmacy and
Therapeutics, 40(4), 277-283.



