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Introduction: Given the global interest in natural therapies and the emphasis on the higher
safety profile of herbal compounds, investigating the therapeutic potential of medicinal plants
in managing oral infections is of paramount importance. This study was therefore designed to
evaluate the combined effects of ethanolic extracts of ginger (Zingiber officinale) and turmeric
(Curcuma longa) against oral pathogens — specifically, Streptococcus mutans (the causative
agent of dental caries) and Candida albicans (responsible for oral candidiasis).

Materials & Methods: In this experimental-analytical (in vitro) study, ethanolic extracts of
ginger and turmeric rhizomes were prepared using the maceration method. The antibacterial
and antifungal effects of various combined concentrations of these extracts were evaluated
against S. mutans and C. albicans using disc diffusion, well diffusion, and biofilm formation
assays. Control groups included amoxicillin (100 mg/mL), nystatin (100 mg/mL), and 0.2%
chlorhexidine mouthwash (100 mg/mL). The Kruskal-Wallis test was applied to compare the
mean inhibition zone diameters across groups, with p < 0.05 as the significance threshold.
Statistical analysis was performed using SPSS V.22.

Results: The combined ethanolic extracts of ginger (80 mg/mL) and turmeric (20 mg/mL)
demonstrated the most significant antimicrobial effects against the tested pathogens, though
their efficacy was inferior to amoxicillin, nystatin (both at 100 mg/mL), and chlorhexidine
mouthwash (100 mg/mL) (p<0.05). Notably, only chlorhexidine at 100 mg/mL effectively
inhibited biofilm formation.

Conclusion: While the combination of ginger and turmeric extracts showed promising
antimicrobial potential for oral infections, its inability to prevent biofilm formation
underscores the need for further quantitative investigations (e.g., MIC/MBC determinations)
and in vivo studies to comprehensively evaluate its therapeutic applications.
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Introduction

well contrary to a wide range of bacteria. But its
tendency to discolour teeth and irritate mucous

Post-surgical interventions and certain oral
diseases may hinder mechanical plaque
management, requiring alternate treatments such as
antimicrobial mouthwashes (1). Chlorhexidine
(CHX) continues to be the best antiplaque agent
since it stays in the mouth for a long time and works
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membranes shows that we need natural alternatives
with similar antibacterial activity and fewer adverse
effects (2). In ethnopharmacological investigations
(3), Zingiber officinale (ginger) and Curcuma longa
(turmeric) have shown that they may kill bacteria
and fungi. Ginger rhizome contains biologically
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active gingerols, while curcumin, which is the main
polyphenol in turmeric, has antibacterial effects (9,
13). This research examines the synergistic effects
of ethanolic extracts from these botanicals on
Streptococcus mutans (the principal cariogenic
pathogen) and Candida albicans (the agent of oral
candidiasis), evaluating their efficiency in
comparison to chlorhexidine (CHX).

Methods

Ginger rhizomes and turmeric were dried,
powdered, and macerated in 70% ethanol for 48
hours. Extracts were concentrated using rotary
evaporation (30°C; Heidolph, Germany) and
lyophilised. Then, 50 pL of combined ginger-
turmeric extracts (80:20, 60:40, 50:50, 40:60, 20:80
mg/mL) were tested against clinical strains of S.
mutans (ATCC 35668) and C. albicans (ATCC
10231) with antimicrobial susceptibility testing
(disc diffusion and well diffusion), and biofilm
inhibition was evaluated via microtiter plate crystal
violet assay. Amoxicillin (100 mg/mL), nystatin
(100 mg/mL), and 0.2% CHX (100 mg/mL) were
used as controls. The Kruskal-Wallis test was
applied to compare the mean inhibition zone
diameters across groups, with p < 0.05 as the
significance threshold. Statistical analysis was
performed using SPSS V.22.

Results

The results of disc diffusion and well diffusion
assays demonstrated that the highest antibacterial
and antifungal effects (largest inhibition zone
diameters) were observed with
amoxicillin/nystatin, chlorhexidine, and 100
mg/mL ginger ethanolic extract (p < 0.05). Among
combination treatments, the optimal effect was
achieved with 80 mg/mL ginger extract + 20
mg/mL turmeric extract (p < 0.05). Furthermore,
the 100 mg/mL ethanolic extract of turmeric
exhibited minimal antibacterial efficacy against the
tested pathogens. Regarding biofilm inhibition, the
findings revealed that only 100 mg/mL
chlorhexidine mouthwash effectively prevented
biofilm formation in both S. mutans and C. albicans
(p <0.05).

Conclusion

The combined ethanolic extracts of ginger (80
mg/mL) and turmeric (20 mg/mL) demonstrated
the most significant antimicrobial effects against
the tested pathogens, though their efficacy was
inferior to amoxicillin, nystatin, and chlorhexidine
mouthwash (p<0.05). Notably, only chlorhexidine
at 100 mg/mL effectively inhibited biofilm

formation.

Authors’ Contribution
Conceptualization, Methodology, Validation,
Formal Analysis, Investigation: SM, PM, AM, AS,
Resources, Software, Data Curation, Writing—
Original Draft Preparation, Writing—Review &
Editing, Visualization, Supervision, Project
Administration: SM, YA.

Ethical Statement

The authors sincerely appreciate the valuable
assistance and support of the Vice Chancellery for
Research and Technology of North Khorasan
University of Medical Sciences for approving this
research project (IR.NKUMS.REC.1400.172)
(Iran). Authors adhered to ethical research
principles and avoided any form of data fabrication,
falsification, plagiarism, or scientific misconduct.

Conflicts of Interest
The authors declare no conflict of interest.

Funding

The authors gratefully acknowledge the
financial support provided by the Vice Chancellery
for Research and Technology of North Khorasan
University of Medical Sciences (Iran) for this
research (Reg. No. 4000152).

Acknowledgment

The authors would like to express their
gratitude to the Natural Products and Medicinal
Plants Research Center, North Khorasan University
of Medical Sciences, Bojnurd, Iran for their
valuable assistance in the execution of this research
project.

Journal of Illam University of Medical Sciences, Volume 34, Issue 2, 2026

Y



okl gefcl W oS OlBeidla cdang

VOFY-FYYA 1 2l sbls
YOAM-YV YO : S xS sbls

JIUMS

I 3B IS b 43929 5 ) g S ) ST (soo slas (S 35 BT (2RI )T (o y

AT IS pilign o355 3t s el

el JT ool F (Sgho GolSI Lo gde T oo sKo dozmogmel ¢ | piio ool pd ghwy ¢ T 03035 dilows

Ol e s e Jlo Dl 2 (S e o8l ¢ g 5,15 DS 5 ac (slaes ;5T 5 Sliiond 5750

Ol 6355 e Il Dl (ST e o8 ¢ K5y 0utSCils ¢ Sy (559 55 05,5

Ol 6355w ¢ Il Dl 5= (S ke o8ty (K 3510 01l 7

Ot o3 s e o Ol g Sy e o031 by S8l (65 S syl 5 a5 ST 05,5

Ol 635 5o ¢ Il Dol (S ke o885 ¢ (S8 53103 012l (D g 5 255 0las o 5 Ol (Sl slony Sasied ¢ oSl 05,50

oS

alio OleMb|

DS Gleys Jomily gy (ALE LS5 VL il ASTE 5 ac sla0less 1 Slerr Ll & 4 5 L 140 ARS
Sblislas oS5 BT Ly s b oyl el 6l Canl il OIG 5 Olas (glacsyie J =87 55 o)l
g8 50 Sy Jolo uilise oo oS s500 2l (5 S Glas Slai sie b Jad o Sla05 5L S35 45725 5 Jond

Al 5 b (Sl s LIS ol edlSCIT Lty tilS™

Bl 5 Zingiber officinale) Juzw; o913 o8 ((A&tole3T) Moo (glalslte dadlas ool 53 1 59y 9 Slgo
BT o 4605 5 (6,8 0 jlae Ol gy 4 J b1 Do Law 5 (Curcuma longa) « 53,5 9513 oS el
I ilS g 56 5 milise oS sS 5 2l § 2SN (35 (3013 DS ol il oS5 Slac bl B 5 b STbs
\~~);,;:wwszLpuJ,;SL;m,,f..u@),,rizs}ﬁ}&g)m\A&M_;)m\éuu;,)jmu;www‘@/’
Dstat 03 5 Gl e p 8 oo V20 ) oy /Y iy SIS 5 (adon 08 koo Vo) i CCd hn 08
for 53 435 aslimal poddly S5 S 05037 5l o gy 2 (slme 8 53 il )l S ks pute Bla b S0l s lie

> 8 ot SPSS V.22 1l 5 53 aasls Jolond sy ond ks 48,8 Jai 53 o33 0 (6 l3lime o a5 5T

qﬁs)jﬂf.;g;fﬂr;_;fmdﬁaj ST Eslae ¢ oS 5 S BlE Olays eols Ol s 1M R (S4Bl
boamlin 53 0T b STLds SBT dip s cdizils sddadllas W335k ot 1 ST or it Gl 2 05 e Y0
oS Cadidon 1 8 don Vo SIS 0y S IS 530003 5 (ididon 08 oo Vv CBE) (5 5 s oS 50T
JS 51 Ka IS 4 pa0les s o 8 e Voo Sl L ooid g ST ) Cmiles 165055 (P<0.05) 5

28 68 Sl g

6313 0L Olas (lacts s Olays 53 (SULS Ssieds fomily 457355 5 Jrs Slaoslas oS 5 15 5 400 § Somy
&Koy 150 Vivo Sldlas 5 (MIC/MBC wile) oS sla s,y b Slidios oSG p23) ki s sler 53 OT 1L L
AS e

ST 1o 15 il g0 o 5568 520 ol cts g3 55 ¢ s 5 1 S0lS™ (SO 319

sy e g4

VPR 4778 1L 50 b
VEFAYY il g9 b
VEeO/ N /YA i b

VEeo/ /a0 Ul & 56

1 e ki3

ol JT oy

Gt S gy 05 S
>l s ol gl
oISl (e S olas
ke oKl (Sapilas
(i ol (S
Olples, sz

Email:
aleyasiny99@gmail.com

w335 3 Jomes 51 slasslae (S ST AT (gt oy sl IT (o e (5 g (81 cobosmn ol o SCo ¢ g ol gl il 031 Dhe 23 ik
AN YD VPO 3l 5 (DU Kb sl olSs dlows ilSCIT L iS5 i go oS oS st il e ity S IS

BY _NC oy © Wies> U3

faslc oRisle :),Ai':l.S


https://orcid.org/0000-0001-6582-4500
https://orcid.org/0000-0001-5509-1876
https://orcid.org/0009-0006-3895-1110
https://orcid.org/0000-0002-2080-946X
https://orcid.org/0000-0002-2171-0146

s Sekd b (sl (lokS el s (V0 (V)
Solee S Gl 1y o 838 4 1) 0T eS8
035 b5 GlFler G b Sl o e 05, Snls Jul e
A7) Cud
Bl gl ods S5 o5 Kads LT 4 a5 L
o) ol a5 s iy g als oS e )
2ol 55 ol bl bjlas oS5 AT ) et
dglie 5 ST Il odnn 3 poiligo o5 5 55 2l
& 550> & Ol gea cpy Ko IS g5 Seods JETLOT
Ol ey 0 IS & 00 Sl e gl
o) i S Sl ) (oled dals & sa0les
s o b Ol e 51 Caliiee mal o Ols 53 4 53005
Lglo;j:“f >le§ RSN 3.3}.3-&\&; é.gi Olgea wai&
Lysols Olpea whe Al 3 oy 5 o bl

by w9y 93Mg0

Ny s e sslas g sl ioslas 4g
ol sl o3 8 0lited Ol b5 0 gl ke s
bl Pl b gl O b )3 st oS (o,
25 s A 1555 SIS 55 S oshas 5 okl
S 4 ojlae (ele FA Sl el il ad)
5 Ll OWIT 5558 ol cCalsla) (55655 o
e {00 3 8 b Ol e b fuol oLz S
Ble J5b) sl S5 (2 BUS 5 LSS
2 4o ol oS ol ol 5 e (525
YooAY) Gl glacale s oo 8 slo dop3 ¥ (sles
S5 G 2 p S ke YooAs (Frofe Dec0r 5 Fe
Ml 5 polipe sS850 000 Sas lallsl
ST Sl sla by S elinal b (LT
rxgﬁdg:;;i Caailos 5 (Sals lial 5 ¢Suws HLaz)
A o

o lexk;ﬁdu_uﬂ:&.i;)u:;l 23
¢Suws & Sl Syge oyl 4 Agar Disc Diffusion
b (a5 Jomil) S laoslae 4 azeT eSS

4o
sl 3l (F ol ol el dls
LS (SO ST o) 5353 32y e w Slas
gl 3l eslizal Jleys oy g5 5 S o Kan 03 5 gono
(CHX) op Ko S & sl (V) Corl baa s20las
G 53 5 el e S e Jule oy 50 Ol 5o
ol s gl i 0T glaesle 5 o Ol
ol Ste Y b Sk 0 (S 55 4 Do s
S 5 2SS Sl L (Dlas i )3 4 5500
o podtes ol il s Olas Joes 51 0T draT foli (s
Dlowe a0l 7 b 53 & sl 4 45003 (4l Ll
Sloges don 39 bl e Slee plm 9
Olj 5> 5 ol 3)lpe > U ass0las cul o sllas
S Sl eslinal ps ccplply 6l g BB (635doms
3358 oslial Wi gm0 0555 osba 7 0 Sl & p20les

AY) 358 o0 ol (il atils (6 S il 5504
Sl g LS (glan p30ls s ob ) e
5530 jsa OT OB W jle slesl 5 Jotls slacS 5
St a0l 5 Kl Ol & 5,10 sy owla
A & 5800 8 (gl Dl gl o 835 gl
Zingiber e el L Jemsy 215 aalsl Glomen Cnlie
90dd 3,05 Ws O e slagy Sl )b o g8 55 officinale
Sl oy Ao 4 O 51 (glos 28 05 S 36 ol 5
0355 g0 03Ul OT 31 i b 55457 olE 51 Jide .(0-F)
(S sl gt Oleys 53 & Cad OT 35,
23 (F-A) 555 0 etz folie o ley 5 oles!
33 0556188 Jl 51 &S aBle 3T Calitee Sliios
Silas S Sl odd ot oddiplonil Calitee sla,5is
(O ) ZoBas 5 0 Q) JuSTLsT ol oo
Lo 30 pls Curcuma longa s (,l; L 4.3}?:)3 yls
el B 5wy ol ol Aoy O carle e
Gy wsSeds gbcdl (V) Cwl w S, S
oS ade Colonga ey, silas 5 S HS
Sl o i)l F Caliee (gl JSS1 5 Lo 8 cla g 9

_,
*
-5

VEO sl 5/ o3l (S ke oSl alone



)

33T iy

3 o3 b1 Glaeslae oS 5 T K

*
&

R L% N PY WP PYCL Y P S Y
Cta dals Ol e oslas Oy ST Lses Jyl Saly
A e laesSalr & b B 5
S L & oteTomnt S 5 Calibe slac bl
Doy e dald Olsea oa ol & s 8 Gl
ool Ao 53 s @S s (6 STL s oslae
13 5 g baed )l S el YF 87 1 b
P daeSale der 4 O gl s ol ) s S Y
Blol g odiad § L 55 e dalds Ol gea S Salx
Jo1s Sl gme (Ol ST el FA G e s S
Slid 3 L b an LeSalr der 5 b alis oSl
b b b els paned (ol S3daid )
OLs St I g 35 Lol S5 5SOM slags ST
A sl Ay S Yoo (Gl los 5o oy s S
5ol 15 e 0zt (slags ST ot (s Sl
laeSale Sl goue 4ids 10 31 e A S| aeSals
s 8 Sas GBIyl o dor s 3 Sy g i B 53
Sy Sl Sea Yo &l’-.'j‘”“’.‘LS}:‘T&J sshies
soba Sl 6Ky 5 Lol 43z & Sde 4y Ao s ¥
2 ks Sen g bt OT 03 0L by ol
o (8l p a0 cpl 3 ey s & oS BT (gles
ohd s Olre Kbl 48 o)l 4 ok fuate K5 Ol
A3 YT bl Sl 25 S Yoo Sl a4
Ol 35S 0L o8 Sl @ a6, b s wLs|
CHES S 228 S 5 i b g JSC5
Lo g gl 71 55 ol Ol cSalr p Jsloms 0L
A ol g (OLIT 5 1) 15,91 6 &uns

el 2 5 Sl 53 (b sy S Crss
S5 o 5Se ODC &8 13 8 aloms 5 Iy
o5 ol oKk OD 5 Cie Ja5 slaeSals
O Sl s glacSals

ks 5 085 S5 ODC20D

s (b 5 S5 5,48 ODC<OD<20DC

i S o, 20DC<OD<40DC

SYe S BB (FroFe (YeoAy) Calies e bal
SlaeSss iy Ko 00 Ol 4 G2 5 05 e A
) s Yy S i o oS
e S Sys L0l T s5lssls 2 e 8 s
) 20 8 e V1) ke S 5T 5 g T 4 22T
Vo) b ZoBus 5 (Ol (b gy oS0
S5l S 5 (Ol bl o plr 2S00 8 e
4> ¥ ke as o ite J ST Ol e LLS gl g Jiregs
S35 g 03,5 i B s esls i3 5L ST 5o
T 5 23 S el Lo 53 o ki 28 oo
IO Shle Lol (S5 a3 S e Cole Sl eddag)
Jols 5o g ol wisT (VOXVIA Jslas o S
53 el YF Se 4y oy OT Sl oy i S 1 5 ol
s Slealsl 33 5 Lus osls 15 (0l 1 esldg) 5L S
035 dglie Lo 257 5 40 53003 b Lo sluae S5 (sl
(F)

sl Sl by ol o3 eSale lasl i)
&T S ) el CiS bse (ool
eSS s ol Sl 515 o 4y 4222 T o s o3licd
Sy S Lo § s 003y oS LS 5 il po
o S5l Sl bl s Sl 5
0 Salr a3l 5 w3 S sbul S8 Lss s
s S 5 (Calee slalble) baoslas 51 2l S
caslsl 55 . osls 5l 3 Bl [ gba e 5 Cute J 1S
S m 3 438 13,5 55 Cole YF Oa s iy
23438 5ol a5 ke Gbbs Ol T
dglin J S 05 8 54 52005 L laoslae S 5 Ta0bL
(F) L

o ble b ) ki g JSK85 51 Cilen
5 o3 s ol el Ble J 516 jlae Calisne
S o0l shatasy ok JSE w5 2000 oS
S5 5 Ly 75 Sn s b ek s 1S 1015
W sl hs cnl 53 ki3S bl s Jlews ST L
bl Sy T g e ST Laos Sl 2l S



=S 5 gacble oL Slas HET Ole & sl Ol
5 ey 213 ol sns ) Ble I 16 lae Calises
Wy el ol i Bl JHb1oblas
2 o Sa S Lpadlas 5 ke oS T OS54 2T
3,05 3y Sl gme T sl (eSKuws Hlasl iy,
) @b S S BT o phy ') by (P<0.05)
olise s S sy l SN g (A pde B b
Sy o Ko e S T 4 by e
Ab) pde Al 5 L) sy fomis 2l 08 e Ve
ot TVVYFENND 5 YoXTEY/OY OYEF (o Sa
Blo S5 kae e o 8 e Voo Sl e
Ly pde Al k) aes); gasls oS (e
ladely ol SLas 56 o 2aS (ra Jos 1/ EHV/OA
S TP BT O e 1"
0 S koA CBIE L oo 5ol & by e o SLAS
2 eSS ke Yo bl Ly bilas 5 ke
(ragsde VOMYRVOF sy pde Al ) 55 o) s
(L 5yl S2)

S di akie o Sled S8 owerg L
Voo Sl s kel oBAS (o SIS 4 B0
Jemis s oS Sl 55lae (2l e 05 o)
L5l ST L1 7 B e |y o B S o
VE/PVEY/ LA VANFEVOY (s o Al ke dlls s L)
2R ) Ve Bl e (e e Ve /PVEVOY
b33 29003 oS ey 5 Ble I 5618 e () e
AB S e AYYEOA sy oo Bla s L
2 (P<0.05) 3> 0l £)6 ol ade 1) A
pde Ala 3 b gl 25645 s (oS 5 slacbile
(0 5yles JK8) A otalin o oo Vo 350 i

Lo se

&5 phé s S5 545 40DC<OD

Gk ) ey Sl g T s gas o
S o e 5l (Ao 33) Glsl 3 3518 5 ol 505 oy
s bl (oS sla e sl Glme o) o Sibe 5
Ly pde Bl o Kle Lulie ki es
05057 S ediigusy slaey S o rw:f)bﬁ:ﬂ
B 0T Sz (sl 43 5 eslizd udls Sy S
@8 553 0T o Kibe 5 5185 a5 0 b e ST 538
@8 i 55 4 y3 B (5 sfskne pelaw lad go3T dos 3 ks
plnil SPSS V0122 i3l 5 s Laesls o 4 2 ks
a8

R T P
Kb pske o&ils > IRNKUMS.REC.1400.172

Qﬂ\bdﬁ)%ﬂ@gwdu‘f

B9 Slaady
TS 5 LSS Gl ol s
oS swn) ) Ble JU15 las Caliee .S 5 sac bals
Bl J 5616 lae § (Zingiber officinale) Juz o913
b (Curcuma longa) «gr5y5 o35)s ol  us) )
RS b sa0les
JAS) b g 5 (ke I8 ko oS 5l

eSaler izl 5 $Ss Hlasl ia) 93 5l eslizal b (s

d{.‘;x&-‘- ‘M)J '/“

ST bl )6 5 e s 3555 50 (S35
ol s S ) len S rmes A8 g
5 Sk 25 See) (ki sy Sl edlisul b 55 LS S

3 8 A5 (W g s Jly S S
oy S8y ST 0037 =k (S s Lal =l

—
>
o

VEO sl 5/ o3l (S ke oSl alone



)

33T iy

e 3 ey I sleslas S5 6T oKk

*
<

60

50

40

30

(il a2 0 ot ) o8 sy pos Al
%

o Py
SR ‘b‘b}y U S T g
» )3\ )97)) Y/ ’ -’ 2 >y ‘?) 7
b‘/ ,,"7? 27 ;) wF v T
_)@ ':Q w &
bl b} S >
SN AN AN
(A e a8 ) lils

25

20 (e
3\ 15
§
9
« g
8 0 W lewe sl )
(5] . ; .
% @‘;}9 ij ,bcs}y Wu}y @}}” boy cay & J;?’y :
Py 50 ) : ) RS :
_1,. fi k v‘?f ;f?? 53’?") p.ﬁ 2 p.‘ﬁj x.).'f:)
w, 3.? f],q ' s Q 3 Q)Q k] é} ]
< 'd » q;.)‘ e %) 2
?1; A S R A A
o7

(A a0 8 laa) 2

@”uagfw;ﬁ;augyU|z)w)Jx,,a;&,,mn_f@,;ﬁ;.:;L,,Gs,;m;)w@)uvu,&g,{pu,ﬂ@u.\ 8 Hlods s
T8 v Somilive s a2l S S (5 S 83 515l s b (e o) iy pide Bl 8y 8 slaes 8 5 457355
(Cal 030l Hlan O3l il £ . Kle &) goots Wnosls) ilSCIT b olilS”

b B JS 4 by 3 g ilise s S  l
351 Jomis s 08 o Voo S 5 s S 5T
SYUVENID @ HONA L e dy e Ao L3 1)
2 oS ke Vool men (e b YR/VEYTOY
Loy pde Al kLo, JU Slae 2 e
e ) Gb S ST oy eS¢ in oo VW/TESV/ A
S e (eSS sbable s cal S

oy ISy ST 05057 = $Sals ezl =B

SUASLAS T Obe g lsban o T sl o sl Ol
oS w5 Bl J51e las Caliies S 5 oo bl
23013 oS a5 Bl ST 8 5kae 5 o5 )l
455005 5 ke S el SO AT W)
(P<0.05) 3,05 3 g 5 <Salo Uizl gy 53 s Ko IS

AL LS BT i Sosba



il 7 6 e |y B0 3T o iy o Ko NS
CSsa by pde Al k5 L) Lol Ol WCST
CLle Ol cpemmen 4052 oo \W/FYEY/OY o WWYESV/ A
oS e 5 Bl 15 lae (I o 0 S )V
Slas (ke oS ko) Ve Clle 54355 )
Shoble 5 hai gasls oS i Bl ISl
VA G Ay ke Bl |y gl 7 B i oS5

(oY ylad JS8) A oalie o s

oS oA CBIE L o3 8l & by e oSS
2 e R ke Yo ShlE L wmsy; last 2l e )
(ingsheo YYPVEVOY ) pte s 5 1) 50 2 Lo
(LY 5yl S2)
@S 5 il o iBus I Ole imes
gLS b S mny5 s oo olS ke
Golsiime @obT Dl weSaler Ll gy 53 ks

4550 5 b S (g sba (P<0.05) Cils s

60
50 ‘._.9.“
40
3‘ 30
3
2
9 20
7 10 B il
1 moSke
= F T T T ? ¢
3 &j -;fj ﬁ‘j -ﬁf _)@j yf 7
. 2] y ‘_: > 2 2 F
El Y’) S5 Q;jf Q,\f? ;;f? ;2.'77 ;.).'77
A .
W WE
(A a2 p 8 lua)niate
25
20 H
15
:‘i 10
: cinnnnng
;:‘: ° ‘ . _ N ¢ Bl il
= \@y \Q‘Q))y Q};y ,@y @}V bpy @}y j;f 3 m oS
AN AN L L
T AT AN AN A 0N
?;)@?’,ﬁ;)eyy F
; ':‘)) g . ’ :
S £
(Al a8 Lajclite

13 ol a5 Ble Il 8 ka5 Joois (g a0ls oS e Blu Jib15slae o yBas 5 gl STUAS HBT ol V6 sled S
G)\S‘5}).s.‘aEwg'byw;;jejx.«/‘sffl{‘5}).J‘.C..:LLu‘.gh\g-‘_;:3)la.(JIAQA:A)A&)(u&ﬁh#ﬂgjﬁ{‘shoﬁqujg-:)j
(l 0a Oy bne O3l ol 2SS ln Sy ooty Wosls) oSG T foty ilS”

-
*
>

VE sl 5/ e3l (Sl psde oSlils dloms



)

*
D

33T iy

e 3 ey I sleslas S5 6T oKk

o585 5148 ol 5308 oty Ko ST 520005 (A s
Y osled S8 lise eSS 5 S b
(C X slas JS8) wlSCIT il £ )6 5 ()
IS 5 (Sl dacble ple s a8 (6,8

D5 S ks

4
35
2/t
15

1
0/5

PARN A AT 4

\f?]fhﬂfjfifg_f{

I
L FESES

S5 Cnsy i S8 5 Cles w8

ok Jan Jga 3 3l eslizal b Caliima slaclale 55 o1d s
S 5 e ) s 3 8 e ST B 3
Bl Jsbl 5ilae Calies oS5 Gl 5> Gld gy
s Bl J G618 las 5 feis 25 olS e )
0S5 k) Vo ke g o sl Ol s g9yl oS

)

I 7T

r

a Bl m—ODC

&,)m\fw;ﬁ;aug;uuz,w,Jﬁg;&,,iul;@a;ﬂ;z;ug};m;)wqxsmsuw;l@;;.rs,w;‘_}::)
ok 5 255 L (@) ST It 1S5 () il sS85 el 55 il p J 2587 (Sl 8 5 05305

S oS adalul 5 ol Jolodir OT (6550551 87 ol

s 33 (S sy Ll 5 Sn SV 4 sl (5 5les

S5 4o 9 S



AT 0T (T Solae b amslas 53 wgzrny) Jsle blas
sdbandles hig)ley s S A, Ll 0> e
irsasl S Sl il s D
Sy Ll zisls (gt g 5T poligass g 5 ATy 3
O bl e J 287 b awglie 53 (6287 (5)ls
ol gy 53 wadlan oyl S b plae (V4) Lol
las 4 by (2 )Bus 5 o5 Seds SIS
5 0> D8 4 015 OT Jlo 51 oS 55 23,5 I 501
€3 305 0)L3l o ) 5L £ S oskas P
SET XY Jlo s OLes 5 cpup o5 oeomer
Jele Sy 03 1 sy oS gy Sl
5 gl SK2) (o 05 (58T o ME Con yann
Slae o Lols 0l 5 38 oy (b ) St p S
e U SLas S5l T wsmay) (o205 5 (Jsbe
5slas ol dallas 53 oS Jb 55 (Y 5)ls 6 ;STL oo a
DU s oSt g5 St il as ) St
3 oo slae Caliee glacbale i carlas ol 5 sl
bl Sladdosisa o bl ol oslial a20))
(s S5l slas Chle 2aT LS W 8 aiia
4 AL plpl el o R 0T oL SThs I Ol
2SS e S 6l e bilas e sle Bl
osbas ol 45 gy STl 558 Cos s S s
plrwl 3 ez oo |y 0 slae opl do- 3l 2y b3lizl OIS
Jeds Foe ool Jlie 585 omi Gl e Oliied
Eb e glaadl b Glke by o b5 4 p5Y (gingerol)
S a0 Ol YorY e s 5LSKes 5 g abe s
o310 G BIE L o3 o) 5 2,5 Slaeslas
S dis g 8. mutans Hge 4 y3B Ao ys P09 Ao ys T
Sl doys P bylae 93 a oL STbas BT (g g
il a&alesT Ll s s 5 AL (gl gas
5 O 2 sl el plh fmsls iy S IS gl
Lol S5 5 Ol s i Silas (g5 Sads
Olidos 55 ol S 55 eslial s (glaeluas

() b sy S e S

iz eSS e Skl s ST
AT Il 6 ioman b o G131 Do
sllisy pibs oirde € Sl s 26
I (Bl 0l 5 S ok U5 O SLS
Fe ol s STy sg5s el 5 S0 o b Sl K
a g b)) sp8 (6,8 gl 0T 55 5 3555 51 ol
BN Lsh(wélfj‘bg:ﬂ Saslie 09lis, b S
5 S s T Sl SET 35 5 350 lagyls 4 o
Gl o (g5 Saks DS 5 (6 gt bk 30
ol w e LOY) Cul @ 5 15 i LS
Glaw 550y I esliml (Sama (glaw 500 Sl
ke sl (i3l a2l o gllan LIS S 5 5000 A
Flemon 4 el aallae s ol g dals
5 ey I Silae oS5 glacble 4y Sais
LS 208 5 lise s sS ml Sa) 45
kSRS s Seads BT b 0T dglie 5 WISIT
S 205 L alllas oyl el atls y (SO5 D)o
ke oS e Ve B L a5 b1 6)las
b anglie 53605 5L Gl SL A 5 1) solgs 51 op i
Sy 0 S 5 scble 5wy ol las
a0 03 el 3 b ol Sl lasl y ¢Sy iz
2k 1l s olig (S 1 e
A o g S5 1 e o SIS 2 e

o5 it Ollas ol il b ps
A OA) Blokilay S 41y o) 4 5 B b ST
Jezsis S5l sylas Bl BT candllas ol 55 (¥
ST IS BT ST L alie 53 (el o rp 8 n V)
Py 53 edlSIT b bl Cn gl 5305 S 59 a8
S ST b 5™l (6 ST L g lie 3 Lao jluas
a B Jald g o p s gl Wbl PX
S5 4L B cal A sles sl el V) ol
5o sl Slallas .Sl (688 sl 2 )BAS SET Losle
(B NY) Wlosts OUis 1y o3 6 ke o s ol

& 513 3L Y Jle s 0,8 5 Ol I dalllas

—_
—_
*

VEO sl s /ol (S e oSSl alone



—_
—_
—_

33T iy

3 o3 b1 Glaeslae oS 5 T K

T ol e sl ek Ol 5 (S 05l o8l
5, JLS IRNKUMS.REC.1400.172 331 57 L
Llsly Gls
S oo

3 Sliio pome Sislae 1 Alie ool 08 e 5
e 0B sl Il Dbl 5 (S 5le oBtils (553
.w@,ﬁu%nm.@gdﬂ@uu
O Wy g5 &8 5lee

(llie gl & (855 b 6l 3133 dle
Slar) 9> S 1 0 S ol plin 2 5
5 ol Judosi g 2 planil 15 50 (6581 LS e ¢ b

sl s hal s 5 b sl o b dT el

ks R IS ol Al s s sddeslizal s5ke
Allas 53 0B b o de 0T 9 Sads ol 5 8 5
ol siasb 53 (W YY-YF) s Sladew s dle
s ok AR 3 450l ul Sl eslind L
sty 29 S slaslen b5 JWo g o o> )
SBT 51 S 4 520ls opl 2 )8l JBT &STouT ;15 5
Olays &l 4 5803 pl 5l eslizel (sl 0T oL SLAS
5 e @b Jsem 5 iy Olided 4 5 e S5
2,0 g slas

2 eS8 eV Sl ool Ol aalllae oyl s
A it ey 2ols oS IS0 Slas 2 s
S S s el 65U 85,5 5 (bl 5 b SLds
b el s Lol 6ils lSCIT blilS” 2 )6 5 puilise
355 fm Otz b s S5 b dilie 53 ey Ko IS
i Bl Jsblelas A da po 8 dat e bl
5 @SS S 5w sl oS
ol Al s el 3l QLS 35 1y o s
G520l 5 ) laoslas & AE eis
@l bl tzsls 5B 5 o Sbas H6T oy Ko IS
Sl 4 5 (A Lsa0Ws Olgea loys ool
ey B o9 8

3105,55 o3lizul 4 O 5 oo andllas (SlaCs 3 guloms |
MBC 3 MIC (Minimum Inhibitory Concentration)
&S 5 303 oLl (Minimum Bactericidal Concentration)
S n ESLS 3 3m 553 )k 53 (55 el 4
S ol

o237 p Dlaios S50 51 i o) OB i 5
Sl ol sl sl gals bS5 adb
islad gp S35 5 S5 s S
Bl o)W

o 53 e ol & S e el OB i 5
s o g dlae
Nty

Sosld 5 Slas p e Siglae o8 ey 5



References

1.

10.

11.

12.

Rajendiran M, Trivedi HM, Chen D,
Gajendrareddy P, Chen L. Recent Development
of Active Ingredients in Mouthwashes and
Toothpastes ~ for ~ Periodontal  Diseases.
Molecules. 2021;26:2001. doi:
10.3390/molecules26072001.

Poppolo Deus F, Ouanounou A. Chlorhexidine in
Dentistry: Pharmacology, Uses, and Adverse
Effects. Int Dent J. 2022;72:269-77. doi:
10.1016/j.identj.2022.01.005.

Akoachere JT, Ndip R, Chenwi E, Ndip L, Njock
T, Anong D. Antibacterial effects of Zingiber
officinale and Garcinia kola on respiratory tract
pathogens. East Afr Med J. 2002;79:588-92. doi:
10.4314/eam;j.v79i11.8804.

Borrelli F, Capasso R, Pinto A, Izzo AA.
Inhibitory effect of ginger (Zingiber officinale)
on rat ileal motility in vitro. Life Sci.
2004;74:2889-96. doi:
10.1016/.1fs.2003.10.023.

Ficker CE, Smith ML, Susiarti S, Leaman DJ,
Irawati C, Arnason JT. Inhibition of human
pathogenic fungi by members of Zingiberaceae
used by the Kenyah (Indonesian Borneo). J
Ethnopharmacol. 2003;85:289-93. doi:
10.1016/s0378-8741(03)00009-6.

Diigenci SK, Arda N, Candan A. Some medicinal
plants as immunostimulant for fish. J
Ethnopharmacol. 2003;88:99-106. doi:
10.1016/s0378-8741(03)00182-x.

Bliddal H, Rosetzsky A, Schlichting P, Weidner
M, Andersen L, Ibfelt HH, et al. A randomized,
placebo-controlled, cross-over study of ginger
extracts and ibuprofen in osteoarthritis.
Osteoarthritis Cartilage. 2000;8:9-12.  doi:
10.1053/joca.1999.0264.

Mascolo N, Jain R, Jain S, Capasso F.
Ethnopharmacologic investigation of ginger
(Zingiber  officinale). ]  Ethnopharmaco.
1989;27:129-40. doi: 10.1016/0378-
8741(89)90085-8.

Mahady GB, Pendland SL, Yun GS, Lu ZZ, Stoia
A. Ginger (Zingiber officinale Roscoe) and the
gingerols inhibit the growth of Cag A+ strains of
Helicobacter ~ pylori. Anticancer  Res.
2003;23:3699-702.

Ficker C, Smith M, Akpagana K, Gbeassor M,
Zhang J, Durst T, et al. Bioassay-guided isolation
and identification of antifungal compounds from
ginger. Phytother Res. 2003;17:897-902. doi:
10.1002/ptr.1335.

Endo K, Kanno E, Oshima Y. Structures of
antifungal diarylheptenones, gingerenones A, B,
C and isogingerenone B, isolated from the
rhizomes of Zingiber officinale. Phytochemistry.
1990;29:797-9. doi:10.1016/0031-
9422(90)80021-8.

Jyotirmayee B, Mahalik G. A review on selected
pharmacological activities of Curcuma longa L.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Int J Food Prop. 2022;25:1377-98.
10.1080/10942912.2022.2082464.
Zorofchian Moghadamtousi S, Abdul Kadir H,
Hassandarvish P, Tajik H, Abubakar S, Zandi K.
A review on antibacterial, antiviral, and
antifungal activity of curcumin. Biomed Res Int.
2014;2014:186864. doi: 10.1155/2014/186864.
Mohebali S, Motamedosanaye V, Molazadeh S,
Zarghami Moghaddam P, Afshari-Safavi A. In
vitro evaluation of the combined effect of]
different concentrations of the calcium
hydroxide and ethanolic extract of Allium
hirtifolium on the oral pathogen (Enterococcus
faecalis). J North Khorasan Univ Med Sci.
2024;16:86-92. doi: 10.32592/nkums.16.3.86.
Gardare M, Kothawade S, Padwal V, Waghmare
S, Kamble H. A review on antibacterial,
antiviral, and antifungal activity of curcumin.
World J Pharm Res. 2021;11. doi:
10.20959/wjpr20221-22680.

Khan MA, Moghul NB, Butt MA, Kiyani MM,
Zafar I, Bukhari Al. Assessment of antibacterial
and antifungal potential of Curcuma longa and
synthesized nanoparticles: A comparative study.
J Basic Microbiol. 2021;61:603-11. doi:
10.1002/jobm.202100010.

Eldridge KR, Finnie SF, Stephens JA, Mauad
AM, Munoz CA, Kettering JD. Efficacy of an
alcohol-free chlorhexidine mouthrinse as an
antimicrobial agent. J Prosthet Dent.
1998;80:685-90. doi: 10.1016/s0022-
3913(98)70056-3.

Habsah M, Amran M, Mackeen M, Lajis N,
Kikuzaki H, Nakatani N, et al. Screening of
Zingiberaceae extracts for antimicrobial and
antioxidant activities. J Ethnopharmacol.
2000;72:403-10. doi: 10.1016/s0378-
8741(00)00223-3.

Al-Daihan S, Al-Faham M, Al-shawi N,
Almayman R, Brnawi A, shafi Bhat R.
Antibacterial activity and phytochemical
screening of some medicinal plants commonly
used in Saudi Arabia against selected pathogenic

doi:

microorganisms. J King Saud Univ Sci.
2013;25:115-20. doi:
10.1016/j.jksus.2012.11.003.

Noor Fazreen D, Jeyalakshmi R, editors.

Determination of antibacterial activity of
Curcuma longa against selected food poisoning
causing bacteria. Conference: Malaysian Science
Technology Congress; 2012.

Syahrul D, Nasutianto H, Hutabarat GN.
Comparison of turmeric extract (Curcuma longa)
with red ginger (Zingiber officinale Linn. Var.
rubrum) in inhibiting the growth of
Streptococcus  mutans in  vitro. MDIJ
2023;12:213-5.

Ataei Z, Abdollahi H, Salarzadeh M. In vitro
comparison of the effect of Iranian nystatin and
chlorhexidine mouthwashes with foreign
samples on standard and local isolated strains of

Ny

VEO sl s /ol (S e oSSl alone



=

LT oy

e 9 J‘.‘.‘."UJ g;}vt\ Lnga)La.C« LS";J: )UT L;a

23.

24.

Candida albicans. J Dent Med-tums. 2006;
18:69-76.

Barasch A, Safford MM, Dapkute-Marcus I, Fine
DH. Efficacy of chlorhexidine gluconate rinse
for treatment and prevention of oral candidiasis
in HIV-infected children: a pilot study. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod.
2004;97:204-7. doi:
10.1016/j.tripleo.2003.09.005.

Khaleghi Dehghan E, Navabi N, Tajrobehkar O,
Agahi R, Ranjbar Hassani A. Evaluating the
Efficacy of Antiseptic Mouthwashes in
Inhibiting Helicobacter Pylori Growth: A
Comparative  In-Vitro  Study.  2024.doi:
10.2139/ss1rn.4882052.



