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Abstract

This research aimed to investigate the possibility to use essential oils from spices as natural
food preservatives. In this study twelve essential oils including holy basil, clove, galanga, ginger,
turmeric, lemongrass, plai, black pepper, kaffir lime's leaf, kaffir lime's peel, sweet basil and coriander oils
were evaluated for their inhibitory effects against Bacillus cereus. Determination of minimum inhibitory
concentrations (MICs) and minimum bactericidal concentrations (MBCs) by microbroth dilution
test showed that two essential oils, lemongrass and kaffir lime's peel oils, exhibited high activities on
B. cereus giving the MICs of 2% v/v. The study of synergistic bacteriostatic effect found that
the kaffir lime's peel and lemongrass oils had antagonistic effects on inhibition of B. cereus.
Experiments in cooked rice showed that kaffir lime's peel oil was able to inhibit the growth of B. cereus
in cooked rice at both ambient temperature and 4 °C after 5 and 15 days of storage, respectively. The results
in this study suggest the possibility to use kaffir lime's peel oil as food preservative for rice products.
Keywords: Essential oil; Kaffir lime's peel; Bacillus cereus; Cooked rice

unin

' J = Ad J L3 - o [~ Vv

tgwmlsarasindamnmsvilaaammsiimsduidawyduniddiaauiiudymmemusssugy
J o r L4 J 1
ey ilssnunnasauaulsaszuie Tull w.ea. 2547 Adusiunannlsangnna 13 uvs

1 L L} 1 =\ ! °

wuhgthelsaiassniisaaged 3,262 Mo lugniies 3 Wauusnuast (guddayalsnfadiauasnmziilse,
2547) wazainmsavzasasansaunalanlull a.a. 2000 wudfidszainsndt 2 aruaunalan
({FuFina1815m% 89929 (World Health Organization, 2002) lagwuliannananyaelsnnassin
a & a ot ' o o 3 [ .
mmnnmiﬂmﬂauqauwizﬂunquﬂmu.unm‘w‘luawnimq'] 1eun Bacillus cereus, Staphylococcus aureus,

Escherichia coli wav Salmonella spp.

L ¢

"’ o « U 5 g LY - 1
wiaduns 1sla uas NI AUAATU.  “WaNTSEUEITRNNUMBNIEMERINENARD Bacillus cereus 'luﬁnmqn” NITAITURYING I USAIT
15, 3 (n.8.-5.A. 2550) 195-203



196 Naresuan University Journal 2007; 15(3)

o . a & o
B. cereus \WuuuaiiSounsuuin fimsadnaved waziinsuiglanluaanziniisine
o ~ =4 ¥ I P i o [ a a v v
waziimmeaieadniise WuwueiSennalsa luams lagasinsasasne wasiiuvaasauuazunsnsEay
& X o e o a w wa 2 X &
paeagluamsussanin adaiang Wotn waskdaduriun glidnsaiszueveusaiinuaiusn
o o a ] - Y ot & as
U a.a. 1967 luanigawin uazaaulull a.e 1971 lawumsszuiednasludssinadangy
1] z 1 E= J’ - 1 ° J - 1] 1]
MISEVINBEAY WUl ennamsdssanimdsuilhnuanihungunaungiiligawazliviune
o & [ Iy P & a o o & a - & ° v a v
Judlumsnszquladasvasiasanuasiadguiivinuundaassiveanan suduamemdiialsala
(quum, 2545)
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Wy wznge nsewd nzwsd wazd Wusu anldlumseivaumsiadyuaaia B. cereus atelsid
) aw & o v @ < &, oo £ v oo Ao a ? o
Wi enumsanmiveasiluneansunudinsiuashfigndavuuai Seniusednsaweeniniu
) a &£ o ' . '
naustve mnuananumsanmlszanimwaasgnisnan dulvgillumsdnmlunasanasas
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hifuvan .
ssim Foinemand Famaly dwild  avdsznoumsn
NUNY Syzygium aromaticum (L.) Merr.  Clove oil aBn Eugenol 98.14%
& Perry
TN Ocimum tenuiflorum L. Holy basil oil dmunile  Eugenol methyl ether 27.50%
fusu Caryophyllene 20.13%
n Alpinia galanga (L.) Sw. Galanga oil i Eucalyptol 49.71%
3 Zingiber officinale Roscoe Ginger oil wh Zingiberene 40.68%
. alpha-Farnesene 15.00%
vty Curcuma longa L. Turmeric oil i ar-Tumerone 16.13%

Tumerone 37.11%
Curlone 14.87%
nzlas Cymbopogon citratus DC. Stapf Lemongrass oil dhuwnila  alpha-Citral 45.38%

fudu 3,7-dimethyl 2,6-octadienal
34.07%
winlnaén  Piper nigrum L. Black pepperoil  (u@a bata-Caryophyllene 40. 82%,
Limonene 19.30%
gneind Corianerum sativum L. Coriander oil waa beta-Linalool 87.19%
fwznga  Citrus hystrix DC. Kaffir lime's peel  fiawa D-limonene 25.24%
oil beta- Pinene 15.82%
alpha-Terpieol 11.34%
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fasfigafidunalitiuiimaaiy demsgnnemurssemnsidsadamm Tagldmmsidsadaman
wandadiudauauay wazamsidssliaimainda chloramphenicol (ATMTNTY 2-128 pg/ml)
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INIRBNGNEU B. cerens Idangn Tasiieh MIC waz MBC uhifu 2 % v/v uazsasannda whiuazlad
fif MIC iy 2 % v/v uazi) MBC > 49 v/v dnnhifumanszmeiu Tdun thiunvvn thiumung
whafuzh dhiude dhiueiiuiu hiulwe thiuwinlnaeh wilunenge dhilulnsew washiugniind
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Tu 30 wifiusn 2.66 waz 3.72 LogCFU/g muady f1uauila B. cereus luganiugueeain
yonadaulaniads 12 LogCFU/g Tuiuil 5 ypamsmadau duiu Fayamenasoviluaasliiiiui
fgamgiiias iiufuzngamnsodudada B. cereus 1d@ dhuilgamad 4 °C MnuwuafiGeluganiugu
wazganadauiianuuandniuanmiss fa uandniugigaUszana 1 LogCFU/g wazmewas 15 Ju
(@0 B. cereus amamulugamunuuasganasauiiinoulndidiesiu e 2.30 uaz 2 LogCFU/g mashey
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MR 2 MANNENTuMgaNaaNsoEuty B. cereus (MICs) wazanudusumgailanansosh B. cereus (MBCs)

L Y o, PO
YanONUnaNIEY (% v/v) NAF2UAILIT microbroth dilution test

v, MIC/MBC (% v/v)
hluvansEve
MIC MBC

NTNT) >4 >4
MUNY >4 >4
9 >4 >4
G >4 >4
wiudu >4 >4
nlad 2 >4
Twa >4 >4
winlneé >4 >4
Tunznza >4 >4
fuznge 2 2
Tnsewn >4 >4
anwng >4 >4

Chloramphenicol (pug/ml) 32 32
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= - £ Y o o .
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a . a Lo
FIC index: Waoni 1 wansda w@Sugmdnu
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Yo oo o B -
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N ZAAIUAY FaNagay
AUNHIVBY

30 Wi 3.73 % 0.01 2.66 £ 0.26
1 3 8.64 £ 0.93 2.30 £ 0.42
2 14.72 + 0.03 2.71 + 0.57
3 14.37 £ 0.52 2.15+0.21
4 14.41 % 0.47 2.00 £ 0.00°
5 u 14.11 + 0.52 2.80 + 0.71
aaungil 4 °C

30 Wil 3.74 % 0.07 2.47 £ 0.67
1 W 3.49 £ 0.11 2.39 +0.13
3 u 3.04 + 0.26 2.35 + 0.49
6 2.83 %+ 0.18 2.15 + 0.21
12 3u 2.15 + 0.21 2.24 £ 0.34
15 Ju 2.30 % 0.42 2.00 £ 0.00

a & a d 4 @
UhinaudiaGuaulasiadsfom 0 iy 3.78+0.03 LogCFU/g
b, d4 ¥
ARdgNN 2 YaNaday yanadauas 2 M
' ~) - - W o- o v mw e W aa
‘Aundvrangamuquuarganadauiistaznandniu Tanuuandriustniilsddyneada (p<0.05)

afdsraman1sdnm

a v v & do & a v o 3 o0 & v ad . .
ﬂizluuﬂ’nulﬂuﬂuﬂ'\ﬂﬂ‘ﬂﬂuaﬂﬂ'\ilﬂﬁggllazﬂ'n?ll.?.luﬂuﬂ']aﬂ'ﬂﬂ']lﬂa B. cereus @388 microbroth dilution test
J =l J 1 y L %’ e
I,Nilllizl&l‘u A MIC waza1 MBC gaduiiduUvadseivanadau Iﬂﬂlﬁaﬂ'nu'muﬂau‘izl.ﬁﬂ

Tuthaamadadu 0.125-4% v/v #1835 microbroth dilution test amMsNaaaaadliAiuD thiufusnga
aansafudimsiaiguasde B. cereus 1@dfiga fidh MIC waz MBC iy 29 v/v asdisznay
ﬁwu'lmfwﬁuﬁwzngmu‘Juzhumn 1aun limonene (25.24%) uas beta-pinene (15.82%) Wazfiad
a9AUsenaudas 19U terpinen-4-ol (9.57%) uay isopulegol (2.24%) (m*mﬁ 1) msﬁﬁwﬁuﬁwsngm
awmsné’uéfanwsw‘%rywam%a B. cereus ffu Ldmf\l‘\ﬂﬁmi limonene, beta—pinene, terpinen-4-ol Wag isopulegol
agene (Yayed, 2527) Doman & Deans (2000) 1@57897u77 limonene d13nsafiudanisiadaag
Escherichia coli uei'l.ziﬁwavianww‘%tymm Staphylococcus aureus W% Pseudomonas aeruginosa
dw alpha-pinene mmsné’uffq E. coli Wdz S. aureus usﬂﬁmm‘mﬁuéfq P. aeruginosa % N3N beta-pinene
uaz terpinen-4-ol fannsafudsuuai3alon 3 uiia dladsuinhiulunzngadeasdilsznay
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fiwudnann @a citronellal (76.65%) (MM 1) Fupsdsennh citronellal uansifignisunuaiiGen
fianududu 0.1% v/v ﬁwzamﬁné‘l’ug\mwm%nﬂm Listeria monocytogenes §18Wug§ Scott A la
milasdusznavdasfinulmhiulunsnsa waziinsnumsisenuamnsolumsdunuaiiGeldiies
isopulegol waz linalool vy Mndayaiiuiiummeivhlihiuluazngafigndiiuss B. cereus aunh
%38 im)tﬂumswzﬁﬁuﬁw:ngmﬁmﬁﬂsznauei'n'] waresiaNINN uazmmﬁﬂmita'%quészwm
aenlsenavdaa®e imﬁv'qmﬁﬂiznawhﬂ ﬁwu‘lmfwﬁ'uﬁmxngﬂ %Y limonene, beta-pinene
Waz alpha-terpinene §ANSOHUSINIIASRYLEN B. cerens 1@

nhdunanssmeiiignisasasn laud wiuarlad fid MIC iy 2% v/v uaze) MBC
>49 v/v mamhiuacladfignigudimandoeas B. cereus 16diga fifn MIC waveh MBC whitu 29 v/v
Wosmhiuazladil ciral (45.38 %) Hussdusznaundn (asn@l 1) Pilgnidunuaiide
TagmsAnwa g wuh mmmﬁ'ué'fqn"ﬁn‘%:mlmvfa'lunzimmﬂﬁt‘%ﬂuniumn -‘z‘mﬂm%a'luna‘imﬁmﬁu
B. cereus 10# laaifisnsau citral A1IMENTY 0.05% w/v dansamu L. monocytogenes Scott Ala (Delaquis
et al., 2002) dBAAABNNUMSANYLAY Oussalah et al. (2007) ﬁizU;h i MIC ronhiiuazlasiamudniy
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