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ABSTRACT

6502846, 6502830, 6505029, 6502845, : MAJOR : MEDICAL TECHNOLOGY
6505015, 6505016 B.Sc. MEDICAL TECHNOLOGY)
KEY WORD : CYMBOPOGON CITRATUS ESSENTIAL OIL, GRAM-POSITIVE
BACTERIA, BACTERIOSTATIC, BACTERICIDAL

CHINWARIN YANGYUEN, PROMPANIDA-JAMSAIL, PAKKAPORN
SIWATTANACHAROEN, MUTITA SOONDAMRONG, SASITHORN PRAKENREE,
HATHAIPAT KULLAVANICH

(ANTIBACTERIAL ACTIVITY OF-CYMBOPOGON CITRATUS\ESSENTIAL OIL
AGAINST GRAM-POSITIVE-BACTERIA)

THESIS ADVISOR : ASST. PROF. PREEYAPORN MONATRAKUL SREEPIAN, Ph.D.,

59 p.

Gramrpesitive bacterial infections are a major cause of disease and a public health concern
due to the increasing problem of antibioticiresistance. The objective of this study is to determine the
antibacterial activity of Cymbopogon citratus essential oil against reference bacterial strain
(Staphylococcus aureus ATEC 25923) and 5 clinical isolates of Gram-positive bacteria using the
disk diffusion and breth=microdilution methods. The results showed that CCEO was effective
against most of the tested Gram-positive bacteria. It had weak activity against Enterococcus
faecalis, with MIC and MBC values of 10.7 mg/mL. It had moderate activity against Staphylococcus
aureus ATCC25923, Staphylococcus aureus, Staphylococcus epidermidis 18 & Enterococcus
faecium with MIC and MBC values of 5.3 - 10.0 mg/mL. It had strong activity against
Staphylococcus saprophyticus with MIC values of 4.0 mg/mL and MBC values of 5.3 mg/mL. The
result of MIC index indicated that the antibacterial activity of CCEO against Gram-positive bacteria
was Dbactericidal. In conclusion, the Cymbopogon citratus essential oil can be developed into a

suitable antibacterial product against gram-positive bacteria.
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ATCC = American Type Culture Collection

BA = Blood agar

CAMHB = Cation adjusted muller Hilton broth
CCEO = Cymbopogon citratus Essential Oil

Co, = Carbon-Dioxide

CFU = Colony forming unit

CLSI = Clinical & Laboratory Standards Institute
CcNps = Cymbopogon citratus silvernanoparticles
cm = centimeter

CN = Gentamicin

CIP = Ciprofloxacin

€LSI = Clinical and Laboratory Standards Institute
DNA = Deoxy ribonucleic acid

DMSO = Dimethyl sulfoxide

EO =3 Essential Oil

ESBL = Extended-spectrum beta-lactamase
GC-MS = Gas Chromatography-Mass Spectrometry
g = Gram

G = Growth

hr = Hour

L = Liter

MBC = Minimum bactericidal concentration
MIC = Minimum inhibitory concentration

MHA = Mueller Hinton agar

MHB = Mueller Hinton broth

mg = Milligram

mm = Millimeter
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mL

min

NF- KB
NG
TNF- X
VIV

o a Y- J o
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= Meter

= Microgram

= Microliter

= Milliliter

= Minute

= Number

= Nuclear factor kappa B

= No growth

S Tumor necrosis factor-alpha

= Volume by volume
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2.4.2 Agar dilution test
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9 [ 1 ] 1A o zﬂ' = [ = =) 9 d‘
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Henldn1snaaouR1873 broth dilution method ¥1NATT (AMLINGIANAAT UHIINGIROYTN.,

2561)

2.4.3 Broth dilution test
. . | o A Y = Y
Broth macrodilution LTJL!mi‘V]ﬂa’ENTﬂEJ‘VHm‘JH]E)i]NEJWHU?.ﬂ%WWJfJ broth 11UU 2-fold
Y 4 H [
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2.5 IEMsanau TN UHTINNY

2.5.1 M3nauaIe 11 (Steam distillation)
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2.5.2 M3nauA83i1 (Hydrodistillation)
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2.5.4msanalagl¥iiiazaie (Solvent Extraction)
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2.5.5 msanalaaldmsvenlaeenledmiad (Supercritical CO2 Extraction)
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a
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AMWAUNINAT 300 110 9FUUTTOMA Ngangiilszuna 30°C Fuhmihiadenumsana

U

) [ v @ o ] . . a
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.. a 2 o < [+J = o Y = o &
TNIULIIN supercritical state (VDUHUNIINGNYIYIA) navuudume Feezinlvasnanauu

v Y
Usienasduilou

9
% o

s 1dgungiiaiuez i lia1sdiay (active ingredients) §3nvoguas lignyiiaie I
Y 2 (% A A ] a dyd o Y A v 9 Qddycu A
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= c;y/ g v o A X [ gj
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(Siriwan et al., 2016)

2.5.6 MIanNANILANNTOY (Heat Extraction)

Humsadamsddyaniiasagm s Taolindusihazate 1953dudennuen
Taglhh3ewhmaszansddgoensonayulng dunsasausslie ausahimsadia
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INUU AIYATDY Evaporator(conversant., 2025)
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v

laaNga Tasfin1 inhibition zone 0g1uB9152 018 19-24 mm F1¥FUA inhibition zone VDI

[ ¥ 1 o [ [ o g % I 4
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(N0 0.78,0.78, 11ag 0.39 Plg/mL uag A1 MBC (M1NY 1.56 PLlg/mL, 6.25 Lg/mL, 4ag 0.78
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Denise et al., (2022) Wal WA AU A microencapsulation @14 Ju Cymbopogon citratus
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Escherichia coli 18 TagWUI1@N122N15WAA microcapsule MUNIZAUNGA AD 11519 inlet
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Chedia et al., (2024) ﬁmgmﬂn%(s?ﬁu@a%wmmﬁwﬁuwamzmﬂ 8 wiia 1AUA Eucalyptus
globulus, Eucalyptus camaldulensis, Artemisia absinthium, Myrtus communis, Mentha pulegium,
Trachyspermum ammi, Cymbopogon citratus W0 Thymus capitatus G]"E)ﬂﬁﬁ’ 11!!%@@21%“%! genus
Staphylococcus 6 © 18 WU ‘ﬁ: Tdun Staphylococcus epidermidis, Staphylococcus cohni,
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Staphylococcus pasteuri, L%ﬂ Methicillin resistant Staphylococcus aureus (MRSA) 3 o wﬁ’uﬁ inay
L%@ Escherichia coli 2 & 1511&/1!‘5:' ﬁwa@ extended-spectrum B—lactamase (ESBL) ‘ﬁﬁﬂﬁlﬁﬂ?ﬁﬂl{%
unonaulu’d 1833 disk diffusion tag MIC, MBC values W21 qm%{ﬁ’mﬂa%wmmﬁﬁu
‘w’ems:zmmqﬂ%ﬁﬂuamqvu?:éfmL%@LmﬂﬁGﬂdm%@ﬁmﬁam‘%wm Tagrhifuvenszime
Thymus capitatus A1 inhibition zone, A1 MIC HazA1 MBC 0g351313 24 - 45 mm, 0.048 - 0.39
% v/v 18 0.097 - 0.78 % v/v MIUE1A, ﬁwﬁuﬁamzmﬂ Trachyspermum ammi 191 inhibition
zone, A1 MIC 112z A1 MBC 085213149 20 - 40 mm, 0.048 - 0.39 % v/v 18 0.097 - 1.56 % v/v
AINAINL, VTN OUTLING Artemisia absinthium YA Tinhibition zone, A1 MIC 1tagA1 MBC 0§
NI 24 - 45 mm, 0.048 - 0.39 % v/v 11ag 0.097%= 0.78 % v/v A1NE 1A Y, viTuvonsIve
Eucalyptus globulus 191 inhibition zone A1 MICULIAEA1 MBC ﬂgllﬁz‘ﬁﬂ”lﬂ 12 -28 mm, 1.56 - 12.5
% v/v 1aE 3.12 - 25 % v/v MNA19, ﬁ”nﬂ’uwamzmﬂ Eucalyptus.camaldulensis 11 inhibition
zone, i1 MIC 1ag A1 MBC 8852 HIT 11 - 20 mm, 0.78 - 12.5% v/v ag 1.56 - 25 % viv
ANBIN, dsfuneuszive Myrtus communis U1 inhibition zone, i1 MIC 1tag A1 MBC ¢
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3.2.1 11994949
1)/Autoglave 74 ES-315 ASTELL / UK Tomyseilo

Co., LTD / Japan

2) Densitometer ’gl U DEN-1B / Biosan / England

3) Hot air oven B50 / Memmert / Germany

4) Vortex G560E / Scientific Industries

5) Lﬂd'ilﬂﬁsﬁbﬁﬁﬁ Scout Pro / OHAUS /America

6) Incubator Biochemical Cultivating Oven §'°Ll
SPAX / PATANAINSULITE /
Thailand

7) Azinea1 LA

<
8) Qi

3.2.2 ginsnl
1) Autopipette YUIA 20 UL, 200 YL L8 1,000 uL
2) Autopipette tip Y119 200 PL ag 1,000 pL

3) Eppendorf



4) Forcep
5) Loop

6) Petri disk
7) Rack
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8) Sterile tube YU 16 x 150 mL, 16 x 125 mL #ag 13 x 100 mL

9) Sterile serological pipette ¥41A 1 mL, 5 mL (8¢ 10 mL

10) N4

3.3 M15Ad tazingnagoy

3.3.1 msmillumsnaaay
1) Yiumeuszdaiaannas 1n?
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1 hieunafizefison 3 blood agar 1115UAMLIEIMAY McFarland standard
No. 0.5 14 sterile normal saline Sg]}’JfJLﬂdi"eN densitometer (ﬂ‘%mmz%awhﬁ’u 1.5x 10° CFU/mL)

2. ﬁ]”lﬂliju streak L%’t’) #2877 three way swab technique zlﬁ)‘ﬁ;’f] #3111 Mueller-Hinton
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3. womhiiureuszoadannazla 10 LLL a1 filter paper disc YUIA 6 HAAINAT
1821111921904 Mueller-Hinton agar 1a83l Gentamicin 118 Ciprofloxacin 13114 reference antibiotic

4. Tncubate figavnil 37°C W1 1824 92 T udrfavmadurugudnatsves

inhibition zone IAgNNLUIBNAAILAT
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5. wiama inhibition zone Taouyaeenily 3 52/ Ao weak activity 110 6 mm <
inhibition zone < 12 mm, moderate activity Lﬁ'@ 12 mm < inhibition zone <20 mm LA strong
activity Lﬁ"ﬂ inhibition zone =~ 20 mm (Lv et al.,, 2011) Ilag inhibition zone YD disc Gentamicin
18 Ciprofloxacin AIMIAYH CLSI (2025)
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345 mimaeumﬁé’mﬁamﬂaﬁ Broth microdilution
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9 Y
CFU/mL) 41199919418 sterile normal saline 11113 ’serial 10 - fold dilution 2 A543 au /3T uau¥e
N 5 x 10° CFU/mL
2. 1A Cation adjusted Muller-Hinton broth (CAMHB) 0414 Mictoplate 96 unﬁﬁﬂi}m
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g ureainiunenszieanavTany [adag1us19 0.25 B9 32:0 nig/mL 9N @NLUANE 8T
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v . A & a A A A o Y
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] { a < & ' = ' =
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1 o £ A 4
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bactericidal ; MIC index < 4; bacteriostatic, MIC index > 4; and resistance, MIC index > 32

(Gatsing et al., 2009)
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Tuw249 38.1°40.5 Haawns 5@’51@@11‘1&53% strong activity, Staphylococcus aureus ATCC 25923
o8 U I412.5 - 14.9 Haaiuas, Staphylococcus aureus 0¢1U%I1 13.1 - 143 Hadiuas uay
Staphylococcus epidermidis ?J§J:1WD"’N 16.0 - 18.0 Haatuas é]:;ﬁ fﬁJﬂ’t’)EﬂuiSﬁ/U moderate activity

9 Y

£
ﬁmsw’ff@“luﬂqu Enterococciis spp. 1dun Enterococcus faecium agiumq 13.3-16.7 Uaaluag

v
=K o 1
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Inhibition zone (mm)

Zone Diameter Breakpgints of

Zone Diameter Breakpoints of

Activity of

Gentamicin Ciprofloxacin
Activity of Activity of Cymbopogon
Bacteria Cymbopogon
Gentamicin Ciprofloxacin citratus essential
Gentamicin Ciprofloxacin cutratus essential S 1 R S I R
oil
oil
Staphylococcus
28.7+1.2 27.7+0.6 13.7+1.2 >1s 13-14 <12 >21 16-20 <i5 Susceptible Susceptible Moderate
ATCC 25923
Staphylococcus
270+ 1.7 27.0£1.0 13.7£0.6 >15 13-14 <12 >21 16-20 <i5 Susceptible Susceptible Moderate
aureus
Staphylococcus
30.0£0.0 33.7£0.6 17.0£1.0 >15 13414 <12 >21 16-20 <i5 Susceptible Susceptible Moderate
epidermidis
Staphylococcus
377406 333+42 39.3+1.2 >15 13414 <12 >21 16-20 <is Susceptible Susceptible Strong
saprophyticus
Enterococcus Not Not Not
147+23 6.0%0.0 150+ 1.7 >21 16-20 <is Not done Resistant Moderate
faecium done done done
Enterococcus Not Not Not
157+1.7 23+1.5 10.74€0,2 >21 16-20 <is Not done Susceptible Weak
faecalis done done done
' > 1 A g
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Bacteria MIC MBC MIC Antibacterial
(mg/mL) (mg/mL) index activity

Staphylococcus aureus ATCC 8.0+0.0 8.0+0.0 1.0 bactericidal
25923

Staphylococcus aureus 8.0+0.0 10.7+4.6 1.3 bactericidal
Staphylococcus epidermidis 10.7+4.6 10.7+4.6 1.0 bactericidal
Staphylococcus saprophyticus 4.0£0.0 53+1.9 1.3 bactericidal
Enterococcus faecium 53+1.9 53+1.9 1.0 bactericidal

Enterococcus faecalis 10.7+4.6 10.7+4.6 1.0 bactericidal
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