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Phenolic Compounds against Candida albicans
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Abstract

Objectives: To study the effects of phenolic compounds in herbal extracts of Ginger, Galangal,
Basil, Garlic, Holy basil, Cloves, Centella leaves and Turmeric against Candida albicans.

Materials and methods: Eight kinds of herbal extracts were obtained to determine the
total phenolic compounds content by the modified Folin-Ciocalteu’s reagent method and calculated
from standard curves by measuring absorbance at a wavelength of 760 nm. The herabal extracts
containing phenolic compounds were testing for the antimicrobial activity against C.albicans by disk
diffusion method. The inhibitory zone was measured at 48 and 72 hours.

Results: At a concentration of 0.1 mg/ml, Clove extract had the highest content of phenolic
compounds followed by Turmeric, Ginger, Galangal, Centella, Black Galingale, Garlic and Holy basil,
respectively. At a concentration of 150 mg/ml, Clove extract had the most antimicrobial activity
against C. albicans followed by Ginger, Galangal, Centella, Black galingale, Garlic and Holy Basil,
respectively. However, both concentrations of Turmeric extract (150 and 300 mg/ml) were not found
to inhibit the growth of C. albicans. There was a greater inhibition zone at 48 than 72 hours.

Conclusions: Herbal extracts with high phenol constituents tend to have higher potent of
inhibitory effects of C. albicans, exception of Turmeric. The phenolic compounds in the herb were

effective against C. albicans, and the optimum inhibitory activity test was 48 hours.

Keyword: Black galingale, Garlic, Holy Basil, Cloves, Turmeric, Ginger, Galangal, Candida albicans,

Centella, Phenolic compounds
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Fig.1 Graph of a phenolic standard solution at a wavelength of 760 nm.

12 wamanasaufienyBnuasseney
fuealugsainananayulng 8 wila
wan1IIUINIUE1TUIE N UWUDA
Tumsadaanayulnsis 8 siin Anududu 0.1
finansudafiadansfinnueneiu 760 wluwasi
Tdnnmanaaeeiy 3 A% MuaumnAeiy win
hAeasNmMuINmUsIuEsUsznauiuaaIn

aumsiilfannnnweasarsazauanassIuiiuea
(gﬂﬁ 1) Iﬁwaﬁauamﬂumswﬁ 1 LLazLﬁaﬁwwami
naapvarunTviUSsufisuUSinuasdsenay
flusalussainaulnaio 8 win [dwadsuans
Tuguit 2 Taemwudn mumgiFnaansusznauann
fign sevavande vy 39 91 luthun nszanes
NITNBNURSNZINT ANAAY

79



2.AUA.LUAD UA 14 aUUA 2 w.A. 2564

a

A1 1 uansAIgANAuLaITRIEsainayulwse 8 Biln Amdndy 0.1 fHadniudaiadfng

f1ANNB1IAAY 760 UTULNAS

Table 1. Shows the absorbance of all 8 herbal extracts at a concentration of 0.1 mg/ml at a

wavelength of 760 nm.
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Fig. 2 Graph of phenolic content in eight herbal extracts.
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Fig.3 Shows the inhibitory effect of Candida albicans of 0.12% chlorhexidine (1A, 1B), 95%
ethanol (2A, 2B), ginger (3A), Galangal (4A), Holy basil (5A), garlic (6A), Black galingale (3B),
Cloves (4B), Centella (5B), Turmeric (6B), a concentration of 150 mg/ml, at 48 hours and
Inhibition effect of Candida albicans of 0.12% chlorhexidine (1C, 1D), 95% ethanol (1C, 2D),
Ginger (3C), Galangal (4C), Holy basil (5C), Garlic (6C), Black galingale (3D), Cloves (4D),
Centella (5D), Turmeric (6D), a concentration of 150 mg/ml, at 72 hours.
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Table 2. Shows the mean diameter of the inhibition zone of the eight herbal extracts, a concentration
of 150 mg/ml, at 48 and 72 hours.

q1INAFTIY vBaiiiamsiudada (Hafwung)
48 Flug 72 7lug
Chx 20.5 20.0
Eth 7.0 7.0
N 20.8 20.0
9 20.2 18.0
NEIWT 10.7 10.0
QRPASIIIEY 12.0 11.3
NILTIBA 13.3 12.0
mung 26.7 20.7
Tuthun 173 75

PHU - -

Chx = paaLENdfusneas 0.12
Eth = Ll@Muaasauas 95
() = Liffugadie
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Fig. 4 Shows the inhibitory effect of Candida albicans of 0.12% chlorhexidine (1A, 1B),
95% ethanol (2A, 2B), ginger (3A), Galangal (4A), Holy basil (5A), garlic (6A), Black galingale
(3B), Cloves (4B), Centella (5B), Turmeric (6B), a concentration of 300 mg/ml, at 48 hours and
Inhibition effect of Candida albicans of 0.12% chlorhexidine (1C, 1D), 95% ethanol (1C, 2D),
Ginger (3C), Galangal (4C), Holy basil (5C), Garlic (6C), Black galingale (3D), Cloves (4D),

Centella (5D), Turmeric (6D), a concentration of 300 mg/ml, at 72 hours.
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Table 3. Shows the mean diameter of the inhibition zone of the eight herbal extracts, a concentration

of 300 mg/ml, at 48 and 72 hours.

qINAFaU VBadfiianmssudode (Hadlung)

48 42Ta9 72 42la9
Chx 202 + 2.1 19.8 + 0.5
Eth 70+ 00 7.0 £ 0.0
1N 14.0 £ 1.1 112 + 0.9
ain 21.0£19 8022
NELWIN 8014 7.0 0.0
ARFAS LY 10.7 £1.5 101 £ 19
NIV TNTC TNTC
Mung TNTC TNTC
Tutiun TNTC TNTC
‘Ilﬁ‘u - -

Chx = AapLandausasas 0.12
Eth = Ll@MUaa3aas 95
() = lifudadie

TNTC (too numerous to count) = JuSnafiiamsiugadanauiulyls

NnHanMaAasswuirsdNdl 150 waz
300 findnsusafiaddng s1sainayulnInung
ﬁu‘%l,';mﬂ’us]g\‘lnﬁw%nﬂam%aLLﬂuﬁm daduaug
goign sevawnde @9 9 luthun nszanwem
nszifion nzwsuazaRumaEdL deduansaio
ayulwsmuwg 89 91 Tutun naznas nazidies
waznzmafignslumssudodauauian saduaud
wiansainaiulifgnilunssudadauauion
Saduaudianuiduduivansiinaasy uazavee
narfimsataayulwsdudaiudeiildnasaeuds
i 48 Sl 72 gl T wuh nanfvanzas

Tunmsfudadafanan 48 Flue

NNNTnadauUInuasdsnauuea
Tuansadnayulng 8 silanuinarsaianiungd
Usnaumnstsenonanniiga 89 asands viiu 39
1 Tuthun nagmemnsziisnuaznzinmasi
waziiothwamsnassuysuasUszneuiluea
Tuasafnayulwsnseuifsuiunanimaaey
mafudeidadieisaadaningu wodayulng
\Aaunnediafiauaansalunisdudeidonay
anulwisanndovivSinumsdsznauilusalu
ayulwsusiazaiin anciu siuiifBnuasszney
flusaifususuaosudlbifianuaansalumssiuds
\Wouaudnn dadueud

84



SWU Dent J. Vol.14 No.2 2021

unissal (Discussion)
mnmsmaauLﬁammmmgmszmwm
MIgAnauLEILarUINIUNEsUTENaURUBATIN
meBasazaslwaudlounaglovdnulavanis
289 Sunita W&z Dhananjay T 2010 &eldnsaunadn
(gallic acid) Lﬂumiazmammg’m AN
Wesgunadnldwiiy y = 0.0061x + 0.0396,
Ro = 0.9991 (12) FoflanuaanndoeinSiui
‘ﬁ'ﬁ’mmemﬂﬁmsazmﬂmmgwmﬂumsﬁuaa
naAsuiusaiialfdunwidunse g
WweanuuasiAwindy y = 0.0123x + 0.0153,
Ro = 0.9928 uazdumnlinzasnswlyludisns
WWeniu isthansafasulns 8 siafinnududu
0.1 fadnsusafiaddnininasoumuisasarany
WauglaunagudrnhAimaganaunssniisuiy
NNNIATFIUNLIN UTaauasdsenauuaany
anngalunuwg savassnidud aiiu v 91 Tufun
NILBMNITFBNUAL NLWTT MuaNG ae SR
NNNMINAaIRIISAasANRTY iaududu
150 uax 300 iadnTusiodiadans muwgiiqnsluns
fudeidegefiga sevasin Idud 99 9 Tufun
NI NSWTILAZNILTIEN MNENFU daupiy
Taifigndlumstudade  vinmamaasSeudiou
Ynuasdsznauilusalusyulnsainnisfnm
afeillunmassumsanauasUsznouflusadl
ANNFDAARBITLUITEVEY Khue wazmne Tl
2013 FevihnsfnsfisnfuSinaiusaiingluiy
fgnTuduemnamuh Vnnduealuziufisnnnt
Tudy wazah smuadu Teppdudiasszneufiuos
670.0 + 10.8 fiadnsusnthwiinuierovaiiu 1 n3u
Judarsenoviusa 503.6 + 50.0 AaANTNeD
dmtinuieds 1 nfN wasthRsnUszneviluea
4426 + 69.1 fadnsusohmviinuivreeth 1 niw
(13) wananil Rothwell wazame T 2013 Tadns
swyndeyadeadfnnvans  mmaassiieiy
maTavSinaumsUsznaufiusalusyulnisite o

lapdsasazanelvdudlownag  (14) andaya
vhanFeeiduaulnsiifsnuassznouiiuea
nnenlddes Taun muwg JHansUsznaviluea
0Ay 16,047.50 fiaAnsudas1s 100 N3w) B
FasUsznovilusawmis 2,117.00 fadnsusaas
100 n3N) B9 (Fasvscneviusands 47350
fadnsuFnans 100 N3N) waznsziien @a1sUsznay
flupaiady 87.04 Aadnsurpas 100 NSN) MuEL
(15) %oa"wﬁuﬁ%mzumiﬁiznauﬂuaa‘luaqulm
sonndaviunammaaasluadiliguiu
NMITBIUMIANETiEnRetugns
gavassznavfusaiidluasmulnaiv 8 via
wuIhmuwgiansgauea (eugenol) (16) uazians
uANWLWBIDR (kaempferol) (17) %qwudwm‘sgﬁuaa
fnadufomaesaiiulavesanesn (18) laeina
manswivizasuevyiunididunarhiizadme(19)
LAYAIINNINANDNYDY Tatsimo LazAMy T 2012
wuhmuwganansadudeidounuion satuaudld
(20) ﬁ'\iaamﬂﬁmﬁ’uwan'ﬁﬁ’nmag’\iﬁﬁwmm’mwg
sansadudadaueuion Saduaudldiduiu an
NANNINARDYYBY Fickera wazamslu I 2003
‘wudﬁ\aﬁmidﬂﬁzyﬁaanqm%ﬁaagﬁuﬁ‘maﬁuwmaa
(gingerol) wazlamana (shogaol) Fuifhuastszneu
fusadenindi lddeiigns sududauaudio
Sadueudldfnoiy Seaanandaviuwansdnm
Tuﬂ%\aﬁﬁwmﬁqﬁqw%umndwﬁuLﬁuﬁu iy
Tuflgnslumssudodouaudion  Saduaudiiana
gy 150 uaz 300 Aadnsusefiadans uenani
Sefimsmeanuiiwuinluged 6-lsnesa (6-shogaol)
[6]-3uuaaa ([6]-gingerol) wazlno3alaUmusss
(diarylheptanoids) Ssiignaluniasshunsasdule
LLazmiw%mmam%Lmuﬁm Faduaud e (21)
AINFIBNIUNTA NI TR UNIN I T T ATy
fiflgnslumsshdenuaufion Saduaud Ao 1-
acetoxychavicol acetate L@z 1’-acetoxyeugenol

acetate (22) usnanfgenwuingdansusznaung

85



2.AUA.LUAD UA 14 aUUA 2 w.A. 2564

ifiwongduea uazlafiu (cymene) (23) Sufiqns
fFudegadnldisuiu nsvmnesminsnenuidans
5,7 4-trimethoxyflavone LLagd13 5,7,3,4-tetrame-
thoxyflavone 11alAa (chalcone) waztaulnsloeniiu
(anthocyanin) LﬂuaoﬁﬂsxnauLLaxaaﬂqm%‘ﬁmL%a
waufen daduaudld (24,8) waznnuiTeves
Mekmeepralard tazane U 2010 (25) WU&1T
wWanlusedlunssanasmamansadudedouauiion
Saduaudls Fosanndoviuwanisdnunluadedd
fnuiduaznszanesmisansadudadouaudion
daduaudlFaudeai Tudueesansysenaviiuea
wantunsziienlduwn nsnawWdn (caffeic acid) way
ninf3dn (ferulic acid) %ﬁﬂﬂi%ﬁﬂﬂ@ﬁ?ﬁﬁﬂﬂéiu
matiudlulafduaasdorueuion daduaudld
(26) TITNTINMIMARBNUEY Chatchawanchonteeral
wazauy I 2003 wuinszifisaliwadusade
waudnn saduaudla (27) Tunziwnandii
vonszwedsiiansUsznouvanda whayiuea waz
Ww5am1imna (methyl chavicol)(28) %ﬂﬁﬂiﬁﬁqmé
fudedouaufion sadueudld Fvannisdnm
lunfsiiannadaviunisdnufidiusndenwydn
ﬂi:LﬁﬂuLLazn:stﬁﬁqmﬁumﬁuﬂ”’\iL%almuﬁm
faduaudls usnnnansusznavitusauiluansain
aagulwwh\i T 91AINUANALIZNEUN AT LALENS
finanandu ﬁawmsagnaﬁmaanmlﬁ” LU NN
WUENIEIUBDDR (cineole),MIYS, ﬁ—caryophyllene,
caryophyllene oxide (29) IvazWua13 BNIA (citral),
zingiberene, [I))—phellandrene Wae bisabolene (30)
Prazwuanslawnlasea (linalool) Uasiaaa (borneol)
weiiloaa (terpineol)(23) Bwespna mMIYs (10),
p-coumaric, p-coumaryl-9-methyl ether, p-hydroxy
cinnamaldehyde wag [di-(p-hydroxy-cis-styryl)]
methane (22) Tuthunaznwuas nsaaiBein (asiatic
acid), \oweAlalee (asiaticoside), NTALBULNAAN
(centellic acid), wuwnalalse (centelloside) (31)
NILBNNUATERATY (Allicin) WAZTRIWA 12U
Tnazdn Falnd(diallyl sulfide), Inazalaludalus

(diallyl monosulfide), [naziladalng (diallyl disulfid)
(32) nziwazwuAS3laladu (caryophyllene)(28)
sfiunuansuesilona, camphene, 1, 8 ciniole,
sabinene, phellandrene (33) Femsmaniiud Tl
Hussvsznevilusauderainasionssudode
adwldisuiiniusnioidauauio saduaudie

nnmaAnnluafetinud arsayulwslng
vannvanesiifauuslsmilumssuidsuaufin
saduaud Fodudefiandniinelsnlugesuin
vananiimsldagulwstvisannsiianadneides
ninnsldasiaivisanlomalunsiansfesn

°

nnMsiEengndiale MsfnsnivasdUsznaunia

i
sovayulwsiivangnalunashudafifiunumiish

ho (3 (8
D 2 2

fdelimnuiswazevssddaluayulnsid

a

WawauAn daduaud AvlunIsAneId ey

a

'
v aa

Usunuasusznevusadaidusissrdyndon

(=) 2

©

v
o @

IumiﬁmL%ﬂg@‘ﬁ‘wwmnwmwﬁm nivaviina
sodarelsmialusemeuazmelugashndeili
nuivnazavinsdsznauiluealuagulnadongn
fisenaliiingnalumadudouaudon Saduaud
Tugesthn  TasanmsAnsmuinayulwsidans
Ysznavfluaaidusvdussnavsnniivunldiufiasd
gnalumstudadouauion  Saduaudldgonin
fouiu uanenelshfmnuamsAns WU LREY
pRufiwuUSIn e siueaidusedussnaviidoudi
an winduldwugnilumstudadeluanaudindu
fivmanesey uAINMITNENIUMSANENTiHIUNN
Aiwun mﬁuﬁqm%“lumsﬁu{?\i \dauauin Sadweud
Feui (33) Sewnatildnnmsrnenluasstiinuh
?Jﬁluhiﬁq%gluﬂ’ﬁﬁﬂu@aLLﬂuﬁﬂ’] daduaus 019
dlasmnnnenududuseseiiuiivinnmanaseulu
advilonaligewaiiaznugnilumstiudsdauausion
Saduaudld Snifveduildfifanuunnseiuiu
pulumsfnenfiniuan %xﬂmﬂﬁuﬁjﬁjawﬁuﬁwmn
warsuazuengosasludnluwdasiudildnz
Ugneraazauwanagnslumsdudeiuanss
fuled wenanidud Tusdussdansvsznavilusa

86



SWU Dent J. Vol.14 No.2 2021

Lﬂumﬁﬂs:naﬂuﬂ%mmﬁﬁauiwgq weipnadu
sadsznavilueafid [fignivieigniviiauninde
whnuiisnfuansyszneviiueaiisiaglusulnstu ¢
finnaazfgnidgenirlunisdufadauausnan
Sadueud svifuusasliiiuldnansUszneuiiuea
LARiln ﬁqm%‘Tunﬂiﬁuﬂ”’GL%LLﬂuﬁm daduaud
fiunnsrefuuarAIIinIsAne Segnianeans
Usznavflusausazsiindaly aevlsifanwans
Anmarnrsaldidunumlunsfnegnizes
sssdudeldun mavsznevfusalunsdude
waudan daduaud waziduwwimelunmsidantd
wazWaunasayulwssenaieldduaswan
Tuwdasusilumssudauwauion Saduaus 1ou
wAaS Ui [ Evsuuavidarnanazanaiulasy
\ieaavdaszasmatinlsnfndanlugesinoes
dtheldlusuansialy
WeRisanszuznaniiansadaayulns
fuaruiafing 48 Hluuaz 72 Falas wuh
gndnmstudedouauiinn Sadurudaesarsain
ayulwsiia 8 wilafina 48 Hluewanzasni
ﬁ@ﬁLﬁaqaflnﬁnmmnﬁuﬁmﬁLLwémaqﬂwsﬂqulws
Tughnavazunseanlylnadudenalianadudu
anay  @edvasnsawsadsndululduassonals
vnaiiianstudadessuauay vasienaiinng
sanwfzamsUsznaufiusaiossaznaieniuiu
wntu Teedvaneiladoiidewasoansysznauiiuas
(34) 1 wulsdludouauion saduaud tmHde
Anmuienuaudon saduaudngy TL3 wuh e
siafdarnrsai ldiusaonaninlddlo93

€

=1

LALNUDATN (catabolism activities) (35) Wananil
Anndou wariladememenwdu 9 iy uss LV
wazuEINAdnadansidonzavansiiuea Lo
FUFUMNIUITLTDY Younis Wazanle T 2010 (36)
Tavims@nmnazeesed UV uazudesnifaans
Usenauuea iy wWanlaussd (flavonoids) #ne
wawasenaFedy Iduay uv Tumaiaieans
Ysznavflusailudieusniuiidesngqe (37)

‘iJ‘VISﬁgJ (Conclusion)
asananungidianauasUsenaviluaa
anfigaiiiovmamansysznoviiueasiisans
azaplvdudlounaginuday sevavanie aiiu By
71 luthun nazsna naziien waznsws mw
f1du wsnanflansaianiunasedgns lunssude

EY)

ada o

Wouaudan  Saduaudieisaadanindugeiian
speasanlaun v 21 Tuthun nszanem nsziiew
waznazin masey whadiulafignslunssud
Wauauiin Saduaud Tunmsdnsaseiiemeany

'
a

AANNDTNTY 150 waz 300 fadniusaladdns

v
[ Y] a

suiurfinzavisdsznauilusainfioguayulnaiu

] '

fwadpgnslumsiudauauao daduaud uaz

' '
Aaa

szpznmiummeseuiidfigads 48 Faluy

finAnssulsena

AuzRITEDTOUAMANATE loBTINYT
ALLTIUIAUNNEAERS NWINENdBASUASUNT: LRl
ildanuaytanzilunsldanuiivazaunsally
M3 uazzereuAMNIMENMEn3 MATE
Towginnansiaumemansild ienutemis
Tumavhenddundeil

Lana1591999 (References)

1. Carla GC, Maria SP, Jose VB. Current
treatment of oral candidiasis: A literature review.
J Clin Exp Dent. 2014:6(5):e576-e582.

2. Neville BW, Damm DD, Allen CM,
Bouquot JE. Oral and maxillofacial pathology.
2nd gd. Philadelphia: W.B. Saunders. 2002. p189-
197. ISBN 0721690033.

3. Ramon FF, Alejandra JA, Francisco HP,
Roberto A, Guadalupe FM. Oral Candida spp
carriers: its prevalence in patients with type 2
Diabetes Mellitus. A Bras Dermatol. 2013;88(2):
222-5.

87



2.AUA.LUAD UA 14 aUUA 2 w.A. 2564

4. Chellammal R. Oral Candidiasis in HIV
infected patients. IJCRR. 2014;6(1):100-7.

5. Marsh P, Matin M. Oral Micro-biology.
4th ed. US: Butterworth-Heinemann; 1999.

6. Drug information. Phenol is a substance
that causes the death of bacterial cells. Is there
any danger if we take in the oral cavity by
ingestion [Internet]. Bangkok: Faculty of Pharmacy,
Mahidol University; 2013 [cited date: 2020 July
9]. Available from: http://www.pharmacy.mahidol.
ac.th/dic/ga_full.php?id=3838

7. Koch H, Lawson L. GARLIC: The science
and therapeutic application of Allium sativum L.
and Related Species. 2Nd ed. Baltimore: Williams
& Wilkins; 1996. p168.

8. Ansari MA, Anurag A, Fatima Z, Hameed
S. Natural phenolic compounds: A potential
antifungal agent [Internet]. Gurgaon: Amity Institute
of Biotechnology, Amity University Haryana. 2013.
[cited date: 2020 July 9]. Available from: https://
www.academia.edu/13491982/Natural_Phenolic_
Compounds_A_Potential_Antifungal_Agent

9. Natdlia M, Lillian B, Mariana H, Sénia
S, Isabel C. In vivo Anti-Candida activity of
phenolic extracts and compounds: Future
perspectives focusing on effective clinical
interventions. Biomed Res Int. 2015;2015:247382.
doi: 10.1155/2015/247382.

10. Herbs Information Office. Herbs used
in Primary health [Internet]. Bangkok: Faculty of
Pharmacy, Mahidol University; 2016 [cited date:
2020 July 20]. Available from: http://www.med-
plant.mahidol.ac.th/pubhealth/

11. Chiewpattanakul P, Kaweewongprasert
P, Paisankobrit V, Wongsurasit T. The antimicrobial
activity of Pseuderanthemun palatiferum (Hoan
Ngoc) crude leaf extract against dental pathogens.
SWU Dent J. 2012;5(1):33-40.

12. Sunita M, Dhananjay S. Quantitative
analysis of total phenolic content in Adhatoda
vasica nees extracts. Journal of Pharm Tech
Research. 2010;2(4):2403-6.

13. Khue DB, Tuan PM, Quan NV, Oanh
DT. Total phenolic content and antioxidant
capacity of some spices and herbs grown in
Vietnam. Journal of Postharvest Technology.2013;
1(1):022-8.

14. Rothwell JA, Pérez-Jiménez J, Neveu
V, Medina-Remoén A, M’Hiri N, Garcia-Lobato P,
et al. Phenol-explorer 3.0: a major update of the
phenol-explorer database to incorporate data on
the effects of food processing on polyphenol
content. Database (Oxford). 2013;1-8. doi:10.
1093/database/bat070.

15. Phenol-Explorer Database on polyphenol
content in foods [Internet]. Lyon: International
Agency for Research on Cancer (IARC); 2013
[updated date: 2013 Sep 17; cited date: 2020
July 23]. Available from: http://phenol-explorer.
eu/contents/polyphenol/731#folin-assay

16. Broadhurst CL, Duke JA. Oil of Cloves:
The benefits of eugenol protect yourself from
germs, fungi and infection with antibacterial and
anti-inflammatory herbs [Internet]. [cited date:
2017 March 17]. Available from: http://www.
motherearthliving.com/plant-profile/eugenol

17. Yordanov M, Dimitrova P, Patkar S,
Saso L, lvanovska N. Inhibition of Candida albicans
extracellular enzyme activity by selected natural
substances and their application in Candida
infection. Canadian Journal of Microbiology. 2008;
54(6):435-440.

18. He M, Du M, Fan M, Bian Z. In vitro
activity of eugenol against Candida albicans
biofilms. Mycopathologia. 2007;163(3):137-43.

88



SWU Dent J. Vol.14 No.2 2021

19. Yodboon W, Tuitemwong P, Tuitemwong
K. Effects of herbal poisons in food vaccination
injections [Internet]. Bangkok: Department of
Microscience, Faculty of Science, Kasetsart
University; 2017 [cited date: 2020 Aug 16]. Available
from: http://www.lib.ku.ac.th/KUCONF/2556/
KC5005029.pdf

20. Tatsimo SJN, Tamokou JD, Havyari-
mana L, Csupor D, Forgo P, Hohmann J, et al.
Antimicrobial and antioxidant activity of kaempferol
rhamnoside derivatives from Bryophyllum pinnatum.
BMC Res Notes. 2012;5:158. doi: 10.1186/1756-
0500-5-158.

21. Fickera CE, Smitha ML, Susiartib S,
Leamanb DJ, Irawatib C, Arnasonc JT. Inhibition
of human pathogenic fungi by members of
Zingiberaceae used by the Kenyah (Indonesian
Borneo).J Ethnopharmacol.2003;85(2-3):289-93.

22. Mahae N, Chaiseri S. Antioxidant
activities and antioxidative components in extracts
of Alpinia galanga (L.) Sw. Kasetsart J. (Nat. Sci.).
2009;43(2):358-69.

23.Manosé research center. Lanna
Pharmacy: Lanna Herbal Medicine Recipe
[Internet]. Bangkok: Institute Thai Traditional
Medicine Department of Medical Services, Ministry
of Public Health; 1994 [cited date: 2020 Aug 16].
Available from: https://www.manose.co/portfolio-
item/work-2/

24. Puechkaset.com. Black galingale.
Properties and the cultivation of black galingale.
[Internet]. Mahasarakham: puechkaset; 2014 [cited
date: 2020 May18]. Available from: http://puech-

kaset.com/Black galingale/

25. Mekseepralard C, Kamkaen N, Wilkin-
son JM. Anti-microbial and antioxidant activities
of traditional Thai herbal remedies for aphthous
ulcers. Phytotherapy Research. 2010;24(10):1514-
9.

26. Phan ADT, Netzel G, Chhim P, Netzel
ME, Sultanbawa Y. Phytochemical Characteristics
and Antimicrobial Activity of Australian Grown
Garlic (Allium Sativum L.) Cultivars. Foods. 2019;
8(9):358. doi: 10.3390/foods8090358.

27. Chatchawanchonteeral A, Trakranrungsie
N, Ownthum R, Prapakorn L, Luangsie S. Garlic
and Onion | Their Inhibition Effect on Candida
albicans. KKU Vel J. 2003;13(2):16-23.

28. Sodachan J, Sangthong B, Ratanara-
tanakiet S.The main chemical composition and
activity in inhibition of oral pathogens of the
genus Ocimum spp. IJPS. 2015;11:304-10.

29. Xu JG, Liu T, Hu QP, Cao XM. Chemical
composition, antibacterial properties and
mechanism of action of essential oil from clove
buds against Staphylococcus aureus. Molecule.
2016;21(9):1194. doi: 10.3390/molecules21091194.

30. Limpaphayom V, Laohakuljit N, Duz-
zadeelawan P, Vamasiri K. Chemical compositions
and antioxidant activity of zingiber officinale roscoe
essential oils. KMUTT R&D J. 2014;37(3):297-
312.

31. Puechkaset.com. Centella. Benefits and
properties Centella [Internet]. Mahasarakham:
puechkaset; 2014 [cited date: 2020 May18].
Available from http: //puechkaset.com/centella/

32. Limpaphayom W, Watthanawijit W,
Satayawut K. The development on processing
technology of garlic. [Internet]. Bangkok: Department
of Agriculture; 2017 [cited 2020 April 23]. Available
from:  http://www.doa.go.th/pprdo/images/doc/
0001e.pdf

89



2.AUA.LUAD UA 14 aUUA 2 w.A. 2564

33.Herb database. Curcuma zedoaria
[Internet]. Ubon Ratchathani: Faculty of Pharmacy.
Ubon Ratchathani University; 2016 [cited date:
2020 March 20]. Available from: http://www.
thaicrudedrug.com/main.php?action=viewpage
&pid=151

34. Carlos J, Rubi M. The use of encap-
sulation to guarantee the stability of phenolic
compounds: New polymers for encapsulation of
nutraceutical compounds. 15t ed. John Wiley &
Sons Ltd. Philadelphia; 2017. p125.

35. Tsai SC, Tsai LD, LI YK. An Isolated
Candida albicans TL3 capable of degrading
phenol at large concentration. Bioscience,
Biotechnology and Biochemistry. 2005;69(12):
2358-67.

36. Younis MEB, Hasaneen MNAG, Aziz
HMMA. An enhancing effect of visible light and
UV radiation on phenolic compounds and various
antioxidants in broad bean seedlings. Plant Signal
Behav. 2010;5(10):1197-203.

37. Chowdhury P. Degradation of Phenolic
Compounds Through Uv and Visible-Light-Driven
Photocatalysis : Technical and Economic Aspects.
In IntechOpen; 2017.

fadaifEatuunaa:

NN LA 532073
mMANTuansIN Y AusiuauwNnemans
WAnendueiuniunsdlsal weil 114 gauin 23
AT NPIMWNNUAT 10110

Insénsi 02 649 5000 Fa15829

Sa: ninejitty@gmail.com

Corresponding author:

Dr. Benyada Theerautthavate

Department of General Dentistry, Faculty of
Dentistry, Srinakharinwirot University, 114
Sukhumvit 23 Rd, Wattana, Bangkok 10110,
Thailand

Tel: (662) 649 5000 ext. 15829

E-mail: ninejitty@gmail.com

Received Date: Apr 20, 2021
Revised Date: May 17, 2021
Accepted Date: Aug 05, 2021

Q0





