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Physical Properties and Anti-Bacterial Activity of Essential Oils Extracted

from Kaffir Lime, Lemongrass, and Lime
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Abstract

Plants produce essential oils naturally in different parts. Essential oil from herb plants are used as massage
oil, medicine, skin care products, Inhalers, and food ingredients. The objectives of this research were 1) to
study the physical characteristics, 2) to assess the amount of distilled essential oil (% yield), 3) to evaluate
the distillation cost of essential oil, and 4) to study the antibacterial activity. The results of the study found
that the physical characteristics of essential oils from the kaffir lime leaf were yellow gold and had a pungent
smell, lemongrass was light yellow and had a particular scent, and lime peel was yellow gold and had a
particular scent and pH values were 3.74, 3.74, and 3.94, respectively. The essential oil yields were 0.37%,
0.23%, and 0.32%, respectively. The cost of essential oils per 1 mL was 11.59, 11.13, and 14.02 baht, respectively.
Kaffir lime leaf essential oil at concentrations of 0.10-0.18% v/v, lemongrass essential oil at 0.10% v/v, and
lime peel essential oil at concentrations ranging from 0.18% to 1.56% v/v demonstrated antibacterial
characteristics and were effective to inhibit Staphylococcus aureus, Streptococcus pyrogens, and Streptococcus

pneumonia. Hence, it is suitable to use the potential of these three essential oils to use in formulations and

commercial products for future research.

Keywords: Extraction of essential oils, Herbs, Antibacterial
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Figure 1 The 3 types of herbs are (a) Kaffir lime leaf (b) Lemongrass and (c) Lime peel
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10 U haztUaanuEunT 30 U ANWSSUTAEITRaU
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NTLUIUNITNER
Fanfarings Witmuadrmandedusibuiuiuay 320 vm
anidudlusas 40 U wazanlwlunise@mvineas 4.70 Um
Haamns (2 uae 3) Keth Seimnnsuyumsndahiimenszme
fyaums (8) uagdiameidunuihiuvenssivesie 1 mL

- msunaarliAldlunsnduisunensyine
dudu de (dalwih (W) * Srunuededliing/,000)
Snuiluedldlu 1 50 whiu Srunumbesetu (Unit (2)

- Alidh Wi Amaseulniineniieg x $1uau
e (3)

- madnasuunsndnindueussedudu fe
FUYUNSHEAR WU [FunuingAu + AUsa + Arln)/
Usinauhsfunenssmedingu (mL) (@)

ms*wﬂaaquéﬁﬂmﬁmmmj%ﬁaLmﬂﬁﬁwaqﬁﬂﬁu
mousTWIdNTULaZII0919

nMswRENENsREBUNieg Tnethitunensive
NMINEULUUELTULAZIT oA SRsdu 10:1 1iFeans
WuU Two fold dilution Tneusasnegnamsdu 100 % (% vAY)
La@9319978 Muller Hinton Broth 310 Undilute 1:2 1:4
1:8 1:16 1:32 1:64 1:128 1:256 1:512 hay 1:1024 f9Lang
Tum3197t (Table) 1 dlodeasdrnlateuios waazvhns
vasouuie Insthidesney Awdeuliimududuaeiine
1x10° CFU/mL waglden Vancomycin \Ju Positive control

nMaveAeUgnEulenazsiTouuaTiSve sty
wouszine Ingl433 Broth dilution method iewiAAIw
Lﬁuﬁuﬁﬁqmﬁﬁugm%a (Minimum inhibitory concentration;
MIC) LLazmmvﬁwﬁuﬁ?’lqmﬁ@hﬁa (Minimum bactericidal
concentration; MBQ) Tnethideiilaidedluons (Brain
heart infusion broth: BHI broth) ﬂﬂuﬁﬂmwwwﬁa 37
ssmwadoa unan 24 $lus uavidendelelad dedluy
(Trypticase soy broth (Hardy diagnostics criterion,
santamaria, USA) udnilutumz@oiguumeide 37
psrniwaiBya una ¢ $9lua wazusumnusulilaviniu
McFarland No.0.5 (Uszanau 10° CFU/ml) hlunegeunis
FududeuuaiiBedaes Broth dilution method

nIVAgBUIAN Minimal inhibitory concentration (MIC)
#1875 Resazurin assayIm@mmiazm'&J(?f’sasmﬁl,m%uiﬁ
Tuusavaududuan 100 lulasans wdldlunamnsides
i 96 vigu TinATaiuduslUgs lnevheiegsas 4 vigu

warldidoaslunameiiomnuauuinms 10 lulasdns
Faazagluunail 11 uay ewnsvmitlildd iensiaanny
1510 Faazegluuail 12 nduthluvumngiigamgd 37
oamigaida Wunm 18 1l udsmnduthoinmisides
TUtsmgiioamgdl 37 ssmwaifea [Wunan 4 dalug
dunadnisduadeuueiife mnanududusihaniide
llansaSaiuln dunsamviauiila mnidowsyivie
WNUATATAYYU

NsVAEaUMAT Minimal bactericidal concentration
(MBC) Tngthansazaeanaiamziasadefild@nmen
MIC vguilansazangla Streak asuuemsuds BHI Agar
udrthaumzdesdelUtumnefigamgd 37 ssmzades
Hunan 18 Falus ndunsrsdeunantmmeasdlasdann
audduanesnsiessilsmumssgdulaeade
\Juei MBC

Table 1 Two-Fold Dilution and concentration of essential oils

Well number Ratio % v/v
1 1:2 50.00
2 1:4 25.00
3 1:8 12.50
q 1:16 6.25
5 1:32 3.13
6 1:64 1.56
7 1:128 0.78
8 1:256 0.39
9 1:512 0.20
10 1:1024 0.10
NAN1SANY

NANISANHIANBUTNINITATN

PNnMsFNYIENYEIMEaT WUImsuensEme
nluuzngafidvdeaes nauvesqu andunylaiuas
Waenuzuniidwdesseu nduveuany araudu
n3A-i3 (pH) vestnsunenszmediduluungn fdiads
WU 3.74 aunglad windu 3.74 wazludenusun Wiy
3.94 Fauandlunsnadi (Table) 2 wazdananslunind
(Figure) 2 %ﬂﬁ'u,af?ia‘uaqagulwsﬂga 3 vila dAudunse

Woesnungauazuzurnduivlunszna Citrus 9%
(7)

sawlserdn v lvluiinaudunsadedu” anauise
AountinuItTuneusemeanaunzlasinudu

nsnlnediAady pH Wiy 4.93%
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Table 2 Color, Smell and pH of pure essential oil

Herb Color of Smell of pH of pure essential oil
erbs essential oil essential oils ni n2 n3 AveragexSD
Kaffir lime leaf Yellow gold Pungent smell 3.80 3.70 3.73 3.74+0.04
Lemongrass Light yellow Particular scent 3.66 3.78 3.80 3.74+0.06
Lime peel Yellow gold Particular scent 4.00 3.93 3.89 3.94+0.04
Pure Pure
Pure
essential oil essential oil
essential oil
Impure Impure

essential oil

@ (b)

Figure 2 The characteristics of the essential oil layer separated from the water after extracting herbs from

essential oil

()

(a) Kaffir lime leaf (b) Lemongrass and (c) Lime peel

amsAnszitiinathiueussveiindu

nnsataidunenssmenayulnsia 3 vda
oun Tunengn Fuselad uasiBonuzum winbwin
SusuvesayulnsusazvialiviifuusiuTunumiiiy
(ungunss) waswuinimiindeu-dnduvosasulng
1 3 ¥inanas liRnmuthiuneussmediutuveduuznga

WinAu 18.5 mL Ausglad wihiu 12 mL wagiUdenuzun?
Wiy 18 mL Wesfudmhifumeuszive (% yield) vos
anulnsingiu 0.37%, 0.23%, wag 0.32% ANUAIRU AILERS
Tumsna@l (Table) 4 usiin % yield axtfonusiiyanngs
LAZAINTATUTINIBINITANE

Table 4 Weight of herb, preparation time, distillation time, unit of electricity, amount and yield of pure essential oils

Weight of herb ; A t of
:repal;a?on Distillati Unit of mourne ° Yield of
ime before Distillation u
Herbs Before After Lo . . electricity P . essential oil
distillation distillation distillation time (min) . essential )
(unit) . (% yield)
(9 (9) (hr) oils (mL)
Kaffir lime leaf 5,000 4,300 2 90 0.33 18.5 0.37
Lemongrass 5,200 4,000 2 90 0.33 12 0.23
Lime peel 5,700 4,200 2 90 0.33 18 0.32

Nami'fiLﬂsﬂzﬁﬁununWin5u1§1ﬂuwausma

ﬁunuﬁwﬁwamzmwia 1 mL wnfAu 11.59, 11.13
way 14.02 vm audey defsusudtuneussine
AAdeldndu wurnddunuiignninidunenssine
auTiesnann FssAindunensyMEnLTioman 6o 1 mL
vadlungnga dusgla’ Waenuew wiiiu 33, 29 way 29 Um

& ((10)

MUY NToLANUTIUNTNEATATUNY UUALATYENT

nan Aud an1duinunsns Jminivges A nanAnRaY

(11

W/Alansy) duselas 10 v wzu1s 30 v way

12 paluiun

Tungngasmaavioanainegi 20-70 v
Uegougidulételusn 30 umdeAlansu vnannsn
dwandnnduiduiiunenssive aztieifiuyariuay
afueldfigatulutuinunsns viliaunsofiuyad
yosiwaulnsluriostuldludonded fuandumssi

(Table) 5
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Table 5 Evaluation of the distillation cost of pure essential oil

Essential oil cost per 1 mL (Baht)

Herbs Electricity cost Minimum wage cost Raw materials cost  Total cost
Kaffir lime leaf 0.07 3.42 8.10 11.59
Lemongrass 0.13 6.67 4.33 11.13
Lime peel 0.09 4.44 9.50 14.02

nanMaaUnNaAIuTanazsdauuaiiFevas
thdfumensine

MnMInedeUaYsiuTeuUATiSevesthiumeustve
Wuiﬂﬁﬂﬁwamzmamﬂayulmﬁga 3 9 ffnonmduss
L%EJ wumiil3e S. aureus S. pyrogens Way S. pneumoniae
16 Tngn13mmA1 MIC waze1 MBC sialuaiiBemenisidons
wudtlungngadamaududusglugis 0.10-0.18% v/v

fumnglad nudnfAAnudady 0.10% vAv Lagdenugund
wuhilAanuutueglugie 0.18-1.56% v/v uagwud
fisnhsuneussmouuuideansaindungladdnenin
gUéﬂL%E]LLUﬂﬁS‘EJ S. pyrogens Wag S. pneumoniae 19
fiauuduagluyag 0.39-1.56% v/v mMUSGU Fauans
Tuans199i (Table) 6

Table 6 Antimicrobial activity (MIC/MBC) of pure essential oil and impure essential oil

Pure essential oil

Impure essential oil

Herb
S. Aureus

S. Pyrogens  S. Pneumonia  S. Aureus

S. Pyrogens  S. Pneumonia

micC  MBC MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC

Kaffir ime leaf (% v/v) 0.10 0.10 0.10 0.10 0.10 0.18 - - - - - -
Lemongrass (% v/v) ~ 0.10 0.10 0.10 0.10 0.10 0.10 - - 039 156 156 0.78
Lime peel (% v/v) 0.18 0.18 0.18 039 0.18 156 - - - - - -
Vancomycin (ug/mL) 0.50 0.50 1.00 4.00 1.00 1.00 050 050 100 4.00 100 1.00

Note: (-) No activity

anuena

Tuiuiisunetmzeey Sminings Sivauulng
wnanedenuluiiuiifasidvagulwsiluldvsstlendly
AUANNE Hamedunssne g1U139519n78 wagldlunis
Uszneuewns s lutlhgtulfpudnlvgBuiunaule
Tugunmanniu thiuvesssveduiduiifisaunsonde
JusnlFnusssued mnanunsadinandnnduduiu
newsEny wtsLiinyaruaraineneldfgaduludy
inwmsng vilvianunsaufiuyarvesfivayulnsluviesduls
Tudendd Mnnenuvasatulfuansinhiuessyne
Iieussmanuiaien shlanduuasifismdsnuungly
Btaddivisymatanin wu nmsdhuidewuniize \degaurie
dolsa warlimsdehannsausamenisvedsedalues
Tsanaonidongaiu Tsavaandanie nioudnszis

(1218 4NNt WUINNIS NI UL TITUYR

T5muzisa
adivseansanlunisvrdalsaleaninnistduiiunes
semeduasiendadnilanssemeifesiinauaging 1

(17)

frvinazanedunsd Wusu'” 3nn1sEneanuddenaunti

WU wgn3a (Citrus hystrix D.C.) Narawayluiinfuves

Tassneaulaud uieiniste Tuauve lnsunduneuseive
NnEsengelifnenmlumsiugaiiewuniBe Bacillus cereus

® aglas (Cymbopogon

wazdlennsadfuduuniide S. aureus
citratus Stapt) fiinduvey InsAnwlszanSainves
drsumenstmeannzladlumstiudade s aureus fins
$1897U71 A1 MIC 11U 3.13 wag MBC Wi 6.25 pg/mlL
wazito S agalactiae E. coli wuiniuenszmeanayled
mmsﬂé’ugami@dmmaﬂﬁva S. aureus ¢ Fswansvadey
qmmuwaua &mmLsual,mﬂ‘wLsaiuﬂwsmamqumwEJLaaﬂ
Lsual,mﬂ‘wLiwumﬁwmuqmaummaLLUﬂMLiaiuﬂuaqﬂwn
wazame lowA S. aureus S. pyrogens U S. pneumoniae
wuinhsuneussmeanazladidnenmlunsdudade
S. aureus A MIC wihiiu 0.10 wag MBC winffu 0.10 (% vA)®
wagugu1d (Citrus auratigolia swingle) ugwrndu
linadsaiondn fasswamuternindune lo s
Jugnvigein mnaiddewansiiiuinfiglunsega Citrus
1dun wzum wenge SqvdsudadouuafiBeunsuuanlsn
Tnglamz S. aureus wazunenuisedanuindus
Methicillin-resistant S. aureus (MRSA) vy S. aureus
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fineseen Methicillin Jaluenlungu B-lactam antibiotics”
wenniinnnsiiereifundlunisnduinsunesssme
ndunglasldiununisednteenitlutzniauazilion
urun Snansfuneusameandungladuuudiduuay
Bean fdnenmilunisdudidenuaiiGeldn

Tngasy nuansifewuihmsataiiunesssme
aslnaia 3 90n W luuenge dusglad wasdenusum
Fedsnsatauuuinuazlet Ysunanhduneussive
ﬁafﬁ”ﬂlé’mﬂ%mﬂgmﬁmwhﬁu 18.5 mL &1d0nas
nauvouqu fumylad iy 12 mL d@mdssgou
nauvesianz uasUienuzun wiriu 18 mL fdwdemes
nduvemany SWedifuiindunoussve (% yield)
vosaulnsiiu 0.37, 0.23 uay 0.32 audwU Auvu
Ysfumonszede 1 mlL wihiu 11,59, 11.13 uay 14.02 U
auau MsinAiAnudunsa-ang (pH) yauunen
sumoditiulungngn dredewindu 3.74 sumgled wiri
3.74 lagtUaanuzun Windu 3.94 99nRan1TInA1 pH wudl
hifuvesssimeynviediandunss fdedediuumnduns
Fusdu Inemsliansiiteuunudunse wu Dipotassium
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UruINUIIAIANTNTURg YN 0.18-1.56% /v
fdneamlunisdudadonvaiise Tnslanzdunslad
waglungngaidneamilunsthansdsludended esan
fiosidusdtiiunoussime (% yield) figaninudonuzun
wazdledianegvidununisuamindunenssiede 1 mL
wuiniifunonssmesunyleduasluuzngniiduyusiin
NTUN ﬁﬂﬁmmmﬁﬂﬁwﬁummxmamlﬂ%’uasmﬂgm
faraumimunduiiuriondnfasiluguiuusingg Wide
Ustloviigaan wu awsdviuae v1aw ttuuan sy
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