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Laboratory Test on the Growth Inhibition of Escherichia coli by Ethanol 
Extracts of Finger Grass, Liminophile aromatica (Lonk.) Merr; and  

Barringtonia acutangula Gaertn. 
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ABSTRACT 
 The bacterial growth inhibition of two native Vegetable, finger grass, Liminophile aromatica 
(Lonk) Merr, and Barringtonia acutangula Gaertn. was investigated. Ethanol extracts of the two plants 
were prepared using 95% ethanol as the solvent. Inhibition of the growth of an Escherichia coli (E.coli) 
isolated from pig feces for this study, of the two plant extracts was tested by paper disc agar diffusion 
and growth inhibition zone size indicating inhibitory effect was measured. The results revealed that the 
95% ethanol extract of all concentrations of finger grass was not effected in inhibiting the growth of 
E.coli whereas the 100% extract of B. acutangula Gaertn was most inhibitory with 1.2 cm wide 
inhibition zone. Hence, B. acutangula Gaertn may be useful for controlling the growth of E.coli, the 
causal bacterium of pig diarrhea. 
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  ,-./01234/5678291-.1,:0;-,<:,=>?@3A-@ ;B-@C@ 2 D@60 E>2 <:,F8G9FHI<:,,.IJ0@@?B- J0G@B-<:,
=>?@3A-@/:?9129D@60K-LM.NGK1-.1,:0OG-3 J0GPDAL256HF2H,2Q2HR 95% LST@M:C/B-HIH-G L=>U2/0123,-.G:3G:?9
,-.L;.6V829 Escherichia coli (E.coli) /NUFG,W0A;-,KXH1Y,. 0ACGC65N paper disc agar diffusion  FHIC:08@-0
3.6LCZP1/NULD>?2WK[L;.6V (Inhibition zone) ;-,<H,-./0H29 =3C[- 1-.1,:00ACGL256HF2H,2Q2HR 95% 829<:,
F8G9P@/Y,.I0:3EC-KL8AK8A@ WK[1-K-.\G:3G:?9,-.L;.6V829 E.coli   P@8ZI/NU1-.1,:00ACGL256HF2H,2Q2HR 
95% 829<:,,.IJ0@@?B- EC-KL8AK8A@ 100% 1-K-.\G:3G:?9,-.L;.6V829 E.coli W0A1X9/NU1Y0 J0GKN3.6LCZP1 /NULD>?2
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WK[L;.6V L/[-,:3 1.21 Lq@M6LKM. 0:9@:?@<:,,.IJ0@@?B-2-;;I1-K-.\@B-K-PDAP@,-.EC3EYK,-.L;.6V829 E.coli 
/NULST@1-LOMY829J.E/A29.[C9P@1Y,.W0A 
 

F�����F��: <:,F8G9  <:,,.IJ0@@?B-  .I0:3OA29Sr63:M6,-. 
 
 

F����� 
<:,=>?@3A-@KNK-,K-GOH-GD@60 J0GKN,-.

@B-K-.:3S.I/-@10O.>2PDALST@1[C@S.I,23P@,-.
S.Y92-O-. KN,-._s,^-,-.PDA1KY@W=.LST@G-.:,^-J.E 
FHI,-.PDA1-.1,:0;-,1KY@W=.M[-9t P@,-.G:3G:?9,-.
L;.6V829;YH6@/.NGR J0GL`=-I Escherichia coli       
(E. coli) /NULST@1-LOMY/B-POAHX,1Y,..IGIOG[-@KSuCG
0ACGJ.E/A29.[C9FHIM-GLST@;B-@C@K-, 

Escherichia coli  ;:0LST@F3E/NL.NGP@,HY[K 
Enterobacteriaceae LqHHRKN.XS.[-9LST@F/[91:?@t 
8@-0LHv,  F,.KH3 KNFESqXH3-9t OYAKLqHHRWCA 
LEH>U2@WOCJ0GPDA peritrichous flagella,  E. coli   LST@
;YH6@/.NGRP@.I33/-9L06@2-O-.8291Y,. ;s9KN<HM[2
1Y8w-=8291:MCRW0A J0GL`=-IP@.IGIOG[-@K HX,1Y,.
;IW0A.:3EC-KLE.NG01X9 ;-,,-.LSHNUG@2-O-.FHI,-.
LSHNUG@1w-=FC0HA2K /B-POAHX,1Y,.KN1Y8w-=2[2@F2 
.I0:3wXK6EYAK,:@MUB- FHIKN,-.LSHNUG@FSH9829;YH6@/.NGR
P@.I33/-9L06@2-O-. 1[9<HPOAL,60EC-KWK[1K0YH
829;YH6@/.NGR J0GL`=-I2G[-9G6U9;B-@C@LD>?2 E. coli  /NU
KNS.6K-ZL=6UKK-,8s?@ (Kyriakis, 1983) E. coli G:9LST@
;YH6@/.NGR1-LOMY8292-,-./A29L1NGP@E@FHI1:MCR J0G
LD>?2 E. coli  ;IL,-I;:3/NU<@:9HB-W1A FHI/B-H-GL@>?2LG>U2
3.6LCZ@:?@O.>21.A-91-.=6^ (Enterotoxin) 22,K-
/B-H-GLqHHRLG>U23Y<@:9HB-W1A /B-POA1:MCRSuCG (2.YZ, 
2537) P@HX,1Y,.FHIHX,JE qsU9LST@1:MCRL_.^y,6;SuCG
0ACGJ.E/A29.[C9FHIM-GLST@;B-@C@K-, LD[@ ,.ZN1Y,.
829L,^M.,.M-GL,>23 500 M:C P@3A-@/[-KIWz 
MB-3HKIE-3 2B-Lw2LK>29 ;:9OC:0=6;6M. qsU91-LOMYK-
;-,,-.M60LD>?2 Pasteurella FHI  E. coli LOv@W0AC[- E. 

coli LST@LD>?2F3E/NL.NG/NU1.A-9EC-KL1NGO-GPOAF,[
L,^M.,.<XALHN?G91:MCRK-, FHILK>U21:MCRL,602-,-.SuCG 
L,^M.,.K:,;IO-q>?2G-Sr6DNC@IK-.:,^- qsU9G-
LOH[-@:?@KN1[C@S.I,238291-.LEKN ,-./NU1:MCRW0A.:3G-
3[2Gt L=>U23..L/-2-,-.SuCG /B-POAKN1-.M,EA-9P@
L@>?21:MCR /B-POAL@>?21:MCRKNEYZw-=MUB-FHI1[9<HK-G:9
<XA3.6JwEL@>?21:MCR0ACG (;N.IC:D.R, 2547) 

0:9@:?@L=>U2LST@O@/-9P@,-.S.IGY,MRPDA
1B-O.:3,-. LHN? G91Y,.P@2@-EM 9-@C6;:G@N? ;s 9KN
C:M\YS.I19ERL=>U2_s,^-EC-K1-K-.\829=>D1KY@W=.
O.>2<:,=>?@3A-@829W/GP@,-.G:3G:?9,-.L;.6V829        
E. coli 
 

�H���IJ���K�LM��� 
���	��M�N
H���E�M�J E. coli EMO�P�E����������
	�Q����R� 
 PDAKXH1Y,.LST@FOH[9LD>?2 FG,LD>?2 E. coli /B-
POALST@LD>?23.61Y/567    J0GPDA2-O-.1B-O.:3,-.FG,
F3E/NL.NG E. coli J0GL`=-I FHI;B-F@,D@60C[-LST@
LD>?2 E. coli M-KC65N,-./-92@Y,.KC65-@1B-O.:3,-.
;B-F@,D@60829 E. coli  (Christen et al,. 1992) 
 ,-.LM.NGKKXH1Y,. L,v3KXH1Y,.S.IK-Z 1 
,.:K P1[H9WSP@8C0/NUKN{-S|0K60D60/NU3..;Y1-.HIH-G
3:zLz2.RL=SJM@ 100 K6HH6H6M. L=>U2M.C;O-LD>?2 E. 
coli J0G0X0HIH-G3:zLz2.RL=SJM@/NUKNKXH1Y,.2GX[K- 1 
K6HH6H6M. H9P@2-O-.LOHC Lauryl sulfate tryptose 
(LST) 3 OH20t HI 1   K6HH6H6M. FHI3[KOH202-O-.
/:?9OK0/NU2YZOwXK6 37 29_-LqHLqNG1 LST@LCH- 24 
D:UCJK9 LK>U2E.3,B-O@0FHAC1:9L,MOH20/NUL,60,}-q L=>U2
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@B-K-E:0LH>2,,-.<H6M,}-q3@2-O-. Escherichia 
coli broth (EC) OH20M[2OH20 3[K2-O-. EC /NU
2YZOwXK6 35   29_-LqHLqNG1 LST@LCH- 4 D:UCJK9 LK>U2
E.3,B-O@0FHAC1:9L,MOH20/NUL,60,}-q  FHIPDAL8vKL8NUG
LD>?2;-,2-O-. EC /NUL,60F,}1 Streak H93@2-O-. 
Eosin methylene blue (EMB) 3@;-@LHN?G9LD>?2L=>U2
FG,LD>?2 OH:9;-,@:?@@B-WSL=-ILD>?2/NU2YZOwXK6 35 
29_-LqHLqNG1 LST@LCH- 24 D:U9JK9 1:9L,MH:,^ZI
JEJH@N/NUKN1N@?B-L96@O.>2K[C9L8AKM.9,H-9 FHIKN1NL9-
JHOIM:0 \[-GLD>?2;-,JEJH@NL0NUGCt /NU=3H9P@2-O-.
L2NG9 Trypticase soy agar (TSA)  

M.C;123H:,^ZIM[-9t L=>U2G>@G:@C[-LST@LD>?2  
E. coli J0GLHN?G9LD>?2P@2-O-.LOHC Lauryl sulfate 
tryptose (LST) 3[KLD>?2/NU2YZOwXK6 35 29_-LqHLqNGH 
LST@LCH- 48 D:UCJK9 1:9L,M,-.ZRL,60,}-q .[CK,:3,-.
/0123 IMViC (,-.1.A-926@J0H ,-./0123L2vK2-.R 
CN=N FHI,-.PDAq6LM.0) FHI,-.M.C;0X;-,H:,^ZI E. 
coli qsU9M601NF,.KH3 .XS/[2@ WK[1.A-91S2.R E:0LH>2,
JEJH@NLD>?2/NUPOA<H IMViC (indole, methyl red, 
Voges-Proskauer, and citrate test)  

,-.L,v3.:,^-LD>?2WCAMH20,-._s,^- J0G
Sr63:M60:9@N? @B-LD>?2 E. coli 3.61Y/567/NUFG,W0A;-,KXH1Y,. 
K-LHN?G9P@2-O-. Tryptic soy broth (TSB) FHI,HN  
Lq2.2H 20% (v/v)  3[K/NU2YZOwXK6 -20 29_-LqHLqNGH 
;@,.I/:U9@B-K-PDA LK>U2;I@B-K-PDA 1-K-.\/B-W0AJ0G
FG,JEJH@NL0NUGC829 E. coli K-\[-GLD>?2H9P@2-O-. 
Trypticase soy broth (TSB) OH20POK[ FHAC3[KLST@
.IGILCH- 18 D:UCJK9 ;s9@B-WS/B-,-./0123,:31-.
1,:0M[2WS 
 

 
���	��M�N����������STP����NH�US�ST������
��K�	�L�������V��J 95% 
 LM.NGKP3<:,F8G9FHI<:,,.IJ0@@?B- qsU9P3<:,
F8G9;IKNH:,^ZILST@P3L0NUGC 8@-0LHv, 22,L.NG3
1H:3 2-;KN 3 P3 22,2GX[.23t 8A2 .XS.NO.>2.XS823
8@-@O.>2.XSO2, .XSW8[ P3G-C 1.5-5 qK. ,CA-9 1-2 
qK. WK[KN,A-@P3 y-@P3;IOYAKHB-MA@WCA 823P3OG:,LST@
z�@LH>U2G 0A-@3@829P3KNM[2KLHv,t K-,K-G P@8ZI
/NUP3829<:,,.IJ0@@?B- KNH:,^ZIP3LST@P3L0NUGC .XS
O2,,HN3O.>2.XSW8[,HN3,CA-9 2.5-8.5 qK. G-C 5-16 
qK.SH-GP3K@ LCA-LHv,@A2G 0:9F109P@ Figure 1 FHI 
2 M-KHB-0:3 J0G@B-P3<:,F8G9FHI<:,,.IJ0@@?B- K-
HA-9FHIO:U@LST@D6?@LHv,t /B-POAFOA9J0GPDALE.>U2923FOA9
F33HK.A2@/NU2YZOwXK6 60 29_-LqHLqNG1 23;@,.I/:U9
@?B-O@:,M:C2G[-9E9/NU ;-,@:?@@B-<:,FM[HID@60/NU23FOA9
K-30POA8@-0LHv,H9FHAC@B-P1[P@8C0.XSDK=X[ (Flask) 
8@-0 250 K6HH6H6M. J0GPDA2:M.-1[C@829<:,FHIM:C/B-
HIH-G 1: 20 E>2 <:,@?B-O@:,  10  ,.:K M[2M:C/B-
HIH-GL256HF2H,2Q2HR 95% S.6K-Z 200 K6HH6H6M. 
FHA C/B -,-. L8G[ -POA<:,FD[ P@M:C/B -HIH-GL256H
F2H,2Q2HR 95% 0ACGLE.>U29L8G[-0ACGEC-KL.vC.23 
60 .23/@-/N LST@LCH- 5 C:@ L,v3829LOHC/NUW0AJ0G,-.
,.290ACG<A-8-C3-9 @B-829LOHC/NU,.29W0AWS.ILOG
L=>U2FG,L256HF2H,2Q2HR22,WS J0GPDALE.>U29.ILOG
.I331XVV-,-_ (Rotary vacuum evaporation) /NU
2YZOwXK6 50 29_-LqHLqNG1 @-@ 12 D:UCJK9 O.>21:9L,M
;-,L256HF2H,2Q2HR/NU.ILOG22,OK0;-,1-.1,:0 
(Vudhivanich, 2003)   
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Figure 1 Phak Kayang (Thai name) or finger grass, Liminophile aromatica (Lomk.) Merr.  

 

 

 Figure 2 Kra Don Nam (Thai name), Barringtonia acutangula Gaertn.  
 
���	��M�N�������
������
��������������
���� ��K���KE����������NM�����FK�N	
�N
�� 60, 
70, 80, 90 ��� 100 % (v/v) 

1-.1,:0;-,<:,F8G9FHI<:,,.IJ0@/NUW0A;-,
,-.1,:00ACGL2/6HF2H,2Q2HR 95% @B-1-.1,:0K-
HIH-G0ACGW0LK/6Hq:HJzWq0RJ0GPDA2:M.-1[C@M[-9t 
,H[-CE>2 EC-KL8AK8A@ 60, 70, 80 FHI 90% L=>U2PDA
/0123.[CK,:31-.1,:0OG-3 100% 

���E����aEL�b
������������ST�������G����
����������	
���
�� E.coli 

C - 9 F < @ , - . / 0 H 2 9 F 3 3  Factorial 
experiments in CRD S.I,230ACGS�;;:G/NU_s,^-0:9@N? 
S�;;:G/NU 1 D@60829<:,=>?@3A-@ 2 D@60 W0AF,[ <:,F8G9 
FHI<:,,.IJ0@@?B- 
S�;;:G/NU 2 .I0:3EC-KL8AK8A@8291-.1,:0 5 .I0:3 
W0AF,[ 60, 70, 80, 90 FHI 100% 
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@B- E. coli /NUW0A;-,,-.LHN?G9LD>?2 LST@
.IGILCH- 18 D:UCJK9 K- swab 3@;-@2-O-.LHN?G9
LD>?2 TSA @B-,.I0-^,HK (paper disc) qsU9LM.NGK;-,
,.I0-^,.29 Whatman No.1 8@-0 6 KK. /NU<[-@
,-.�[-LD>?2DY3P@1-.1,:0<:,F8G9FHI<:,,.IJ0@ /NUKN
EC-KL8AK8A@.I0:3M[-9t  FHAC/B-,-.SHX,LD>?2 J0GPDA
1B-HN/NU=:@SH-GWKADY3LD>?2 @B-LD>?2K-SHX, J0G/-LD>?2POA
/:UC<6C2-O-. POALD>?2L;.6V3@<6C2-O-.CYA@ P@H:,^ZI/NU
/B-POALD>?2L;.6VLST@E.-3LMvK<6CO@A-2-O-.P@;-@ (\A-
WK[\X,G:3G:?9,-.L;.6V)  /B-,-._s,^-M:C2G[-9HI 3 q?B- 
DY0EC3EYKPDA,.I0-^,HK/NUDY3@?B-/NU<[-@,-.�[-LD>?2 
(WK[DY31-.1,:0) @B-K-C-9P@;-@L=-ILD>?2 3[KLD>?2/NU
2YZOwXK6 35 29_-LqHLqNG1 LST@LCH- 24 D:UCJK9 /B-
,-.C:0L1A@<[-_X@GR,H-98293.6LCZP1 /NULD>?2WK[L;.6V 
(Inhibition zone) J0GPDALC2L@NG.R qsU9PDAO@[CGC:0LST@
Lq@M6LKM. (Vudhivanich, 2003) 
 
 
 
 
 
 

���K�	F����J
��Nc� 
C6LE.-IOR Varience M-KC65N  CRD FHI

C6LE.-IOREC-KFM,M[-9J0GLS.NG3L/NG3E[-L`HNUGJ0GC65N 
Duncan's Multiple Range Test (DMRT) /NU.I0:3
EC-KLD>U2K:U@ 95 LS2.RLqv@MR J0GJS.F,.K1B-L.v;.XS 
SAS (1996) 
 

�����E���� 
���E���������EL�d�S�������
������
��
�����������������G����������� E. coli 
  

<H,-./0123S.I16/56w-=8291-.1,:0<:,
F8G9FHI<:,,.IJ0@@?B- P@,-.G:3G:?9,-.L;.6V829LD>?2 
E. coli /NU 35 29_-LqHLqNG1 LST@LCH- 24 D:UCJK9 J0G
C:0L1A@<[-_X@GR,H-98293.6LCZP1 L@>U29;-,LD>?2WK[
L;.6VW0A ,H[-CE>21-.1,:01-K-.\G:3G:?9,-.L;.6V829
LD>?2 E. coli @B-8A2KXH8298@-03.6LCZP1K-C6LE.-IOR
EC-KFS.S.C@ =3C[- FM[HI16U9/0H29P@FM[HIS�;;:G
/NU_s,^-FHISr61:K=:@5R829/:? 9  2 S�;;:G KNEC-K
FM,M[-9,:@2G[-9KN@:G1B-E:V/-91\6M6 (P<0.01) 0:9
F109WCAP@ Table 1 

 
Table 1   Analysis of variance in inhibition zone diameter by 95 % ethanol extraction of Barringtonia acutangula  
   Gaertn. and Liminophile aromatica (Lonk.) Merr. 

Factorial in CRD 
SOV DF SS MS P-value 

Factor 1 Herbs extract 1 8.77 8.77 0.0001* 

Factor 2 Concentrate extraction 4 0.04 0.01 0.0022* 

Factor 1 × Factor 2 4 0.04 0.01 0.0022* 

Error 20 0.03 0.00  

Total  29 8.88   

* Means in the same row with different superscript differ highly significantly (p<0.01) 
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LK>U2LS.NG3L/NG3E[-L`HNUG.IOC[-9,HY[K829

S�;;:G/NU 1 E>2 D@60829<:,=>?@3A-@ W0AF,[ <:,F8G9FHI
<:,,.IJ0@@?B- POA<H,-.G:3G:?9,-.L;.6V829LD>?2           
E. coli FM,M[-9,:@2G[-9KN@:G1B-E:VG6U9/-91\6M6 
(P<0.01) 1:9L,MW0A;-,L1A@<[-_X@GR,H-93.6LCZP1/NU
LD>?2WK[L;.6V S.-,r<H0:9F109WCAP@ Table 2 J0G1-.
1,:0<:,,.IJ0@@?B-POA<H,-.G:3G:?9,-.L;.6V829LD>?2     
E. coli W0A0N,C[-1-.1,:0;-,<:,F8G9 

S�;;:G/NU 2 E>2 .I0:3EC-KL8AK8A@8291-.1,:0
/NU.I0:3M[-9t =3C[- S.I16/56w-=8291-.1,:0;-,<:,
F8G9/NU/Y,.I0:3EC-KL8AK8A@WK[1-K-.\G:3G:?9,-.
L;.6V829LD>?2 E. coli W0A 0:9F109P@ Table 2 P@8ZI
/NUS.I16/56w-=8291-.1,:0;-,<:,,.IJ0@@?B-/NU.I0:3
EC-KL8AK8A@ 60, 70, 80, 90 FHI 100%  POA<H,-.
G:3G:?9,-.L;.6V829LD>?2 E. coli   L/[-,:3 1.01, 1.03, 
1.03, 1.12 FHI 1.21 Lq@M6LKM. M-KHB-0:3 0:9F109
P@ Table 2  ;-,<H,-._s,^- =3C[-S.I16/56w-=829

1-.1,:0;-,<:,,.IJ0@@?B-/NU.I0:3EC-KL8AK8A@ 100 
LS2.RLqv@MR POA<H,-.G:3G:?9,-.L;.6V829LD>?2 E. coli W0A
0N/NU1Y0 LK>U2LS.NG3L/NG3,:3/NU.I0:3EC-KL8AK8A@2>U@t FM[
WK[FM,M[-9,:3/NU.I0:3EC-KL8AK8A@ 90 LS2.RLqv@MR J0G
/NU.I0:3EC-KL8AK8A@ 60, 70 FHI 80% POA<H,-.G:3G:?9
,-.L;.6V829LD>?2 E. coli W0AWK[FM,M[-9,:@        

 Sr61:K=:@5R (Interaction) .IOC[-9D@60829
<:,=>?@3A-@ 2 D@60 E>2 <:,F8G9FHI<:,,.IJ0@@?B- /NU
.I0:3EC-KL8AK8A@ 5 .I0:3 P@,-.G:3G:?9,-.L;.6V829 
LD>?2 E. coli =3C[-D@60829<:,=>?@3A-@FHI.I0:3EC-K
L8AK8A@KN26/56=H.[CK,:@P@,-.G:3G:?9,-.L;.6V829LD>?2 
E. coli  qsU91-.1,:0;-,<:,D@60L0NGC,:@FM[EC-K
L8AK8A@M[-9,:@ KN<HM[2E[-L`HNUG,-.G:3G:?9,-.L;.6V829
LD>?2 E. coli M[-9,:@ LD[@L0NGC,:3EC-KL8AK8A@8291-.
1,:0;-,<:,=>?@3A-@/NU.I0:3L0NGC,:@ FM[D@60829<:,
=>?@3A-@M[-9,:@ KN<HM[2E[-L`HNUG,-.G:3G:?9,-.L;.6V
829LD>?2 E. coli M[-9,:@ 

 
Table 2 Inhibition zone of E .coli by 95% ethanol extracts by Liminophile aromatica (Lomk.) Merr. and  
 Barringtonia acutangula Gaertn. 

Concentrate 
extraction 

(v/v) 

                                  Diameter of clear zone (cm.) 
 Liminophile aromatica 

(Lomk.) Merr. 
Barringtonia 

acutangula Gaertn. 
60%  0       1.01b ± 0.06 
70%  0       1.03b ± 0.05 
80%  0       1.03b ± 0.04 
90%  0       1.12ab± 0.04 
100%  0       1.21a ± 0.07 

a,b  Value with difference superscript letter within row are different form each other (P<0.01; Duncan�s 
new multiple range test) 
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K�
��IJ�� 
,- ._s ,^-S .I16 / 56 w -=1- .1,: 00A C G

L2/6HF2H,2Q2HR 95 LS2.RLqv@MR 829<:,F8G9FHI<:,
,.IJ0@@?B-M[2,-.G:3G:?9,-.L;.6V829LD>?2 E. coli qsU9
_s,^-S�;;:G/NU 1 E>2 D@60829<:,=>?@3A-@ FHIS�;;:G/NU 2 
E>2 EC-KL8AK8A@8291-.1,:0/NU.I0:3M[-9t L=>U2_s,^-
4/5678291-.1,:0;-,<:,F8G9FHI<:,,.IJ0@@?B-0ACG
M:C/B-HIH-GM[2,-.G:3G:?9,-.L;.6V829LD>?2 E. coli  

P@S�;;:G/NU 1 =3C[- 1-.1,:0;-,<:,F8G9WK[
1-K-.\G:3G:?9,-.L;.6V829LD>?2 E. coli W0A J0GWK[=3
3.6LCZP13@2-O-.LHN?G9LD>?2L@>U29;-, P@,-._s,^-
E.:?9@N? 1-.1,:0;-,<:,F8G9KN1-.22,4/567/NUWK[1-K-.\
HIH-GP@L256HF2H,2Q2HR  95%  W0A  L=.-IC[-
29ERS.I,23/-9LEKNP@<:,F8G9KN1[C@S.I,23829 d-
limonene FHI d-perillaldehyde qsU9HIH-GW0AP@@?B- 
(1Y.D:G, 2542) P@8ZI/NU1-.1,:0;-,<:,,.IJ0@@?B- KN
1-.S.I,23 /NUKNEYZ1K3:M6LST@,.0J0GL`=-I1-.,HY[K
F/@@6@ (.6,-V;@R, 2550) ;s91-K-.\HIH-GW0AP@M:C
/B-HIH-GL2/6HF2H,2Q2HR 95% 0:9@:?@D@60829<:,
=>?@3A-@/NUM[-9D@60,:@ LK>U2@B-K-1,:00ACGM:C/B-HIH-G
L0NGC,:@ 2-;;IPOA<HWK[LOK>2@,:@  

S�;;:G/NU 2  =3C[- EC-KL8AK8A@8291-.1,:0/NU
.I0:3M[-9t ;-,<H,-./0H291-.1,:0;-,<:,F8G9/NU
/Y,.I0:3EC-KL8AK8A@WK[1-K-.\G:3G:?9,-.L;.6V829 
;<=>? E. coli W0A LOv@W0A;-,WK[=33.6LCZP1 LD[@,:@,-.
/0123P@E.:?9@N? KNEC-K120EHA29,:3<H9-@829 EK
;6M FHIEZI (2549) /NU=3C[- 1-.1,:0;-,<:,F8G9
1-K-.\G:3G:?9,-.L;.6V829F3E/NL.NG Staphylocococ 
aureus,Bacillus cereus FHI Salmonella enteritidis 
W0A FM[WK[1-K-.\G:3G:?9,-.L;.6V829LD>?2  E. coli W0A
LD[@L0NGC,:@ FHIKNF@CJ@AKC[-1-.22,4/567829<:,
F8G9@:?@2-;LST@1-./NUWK[HIH-GP@M:C/B-HIH-G2G[-9
L256HF2H,2Q2HR 95% /B-POAW0A1-.1,:0/NUW0AKN
S.I16/56w-=WK[0N=2;s9WK[1-K-.\G:3G:?9,-.L;.6V829 
LD>?2 E. coli W0A 1[C@1-.1,:0;-,<:,,.IJ0@@?B-POA<H

,-.G:3G:?9,-.L;.6V829LD>?2 E. coli /NUFM,M[-9,:@2G[-9
KN@:G1B-E:VG6U9/-91\6M6 (P<0.01) J0G1-.1,:0;-,<:,
,.IJ0@@?B-1-K-.\G:3G:?9,-.L;.6V829LD>?2  E. coli W0A
P@/Y,.I0:3EC-KL8AK8A@ J0GW0A<H0N/NU1Y0/NU.I0:3EC-K
L8AK8A@ 100% FHI/NU.I0:3EC-KL8AK8A@ 90% 1-K-.\
G:3G:?9,-.L;.6V829LD>?2  E. coli  W0A0NL/[-,:3/NU.I0:3
EC-KL8AK8A@ 60, 70 FHI 80% 2-;L@>U29K-;-,P@<:,
,.IJ0@@?B-KNF/@@6@LST@29ERS.I,23 19% (.6,-V;@R, 
2550) qsU91-.F/@@6@LST@1-.S.I,23z�@2H6, ;s9
1-K-.\HIH-GW0A0NP@M:C/B-HIH-G/NUKN8:?CP,HALENG9,:@ 
J0G1[C@POV[1-.S.I,23z�@2H6,;IHIH-GW0A0NP@M:C
/B-HIH-G26@/.NGR/NUKN1w-=8:?C1X9 LD[@ LK/-@2H L2/-
@2H FHI2IqNJM@ (_6C-=. FHI Z:ry6@N, 2546) FHI
,-./NUKN1-.F/@@6@ LK>U2@B-WS/0123,-.G:3G:?9L;.6V
829LD>?2 E. coli  @[-;I,[2POAL,60w-CI/NUWK[L2>?2M[2,-.
L;.6V829LD>?2 E. coli ,H[-CE>2  E. coli ;IL;.6VW0A0NP@
1w-CI/NUKNE[-EC-KLST@,.0 L/[-,:3 4.4  0:9@:?@F/@@6@ 
O.>2,.0F/@@6@;I,[21w-CI/NULST@,.0  1-.F/@@6@KN
EYZ1K3:M6P@,-./B-Sr6,6.6G-,:35-MYLOHv,L,60LST@
1-.S.I,23ENLHM (chelate) ;s9LST@,-.8:08C-9FHI
/B-POAF3E/NL.NGWK[1-K-.\@B-5-MYLOHv,WSPDAS.IJGD@R
W0A @2,;-,@N?F/@@6@G:9KNEYZ1K3:M6,-.M,MI,2@,:3
JS.MN@ qsU9KN<HJ0GM.9M[2LG>U2OYAKLqHHR829F3E/NL.NG 
J0G1-.F/@@6@2-;/B-Sr6,6.6G-,:3JS.JM=H-1K-829
F3E/NL.NG/B-POAL,60,-.M,MI,2@O.>2WS8:08C-9
83C@,-. oxidative phosphorylations FHI,-.1[9
\[-G26LHv,M.2@w-GP@WKJM.E2@L0.NG 120EHA29,:3
,-._s,^-<H8291-.1,:0P3{.:U9P@,-.G:3G:?9LD>?2      
E. coli  P@P3{.:U9KN1-.F/@@6@LST@1-.22,4/5672GX[
S.IK-Z 8-15% FHI<H/NU W0AE>21-.1,:0P3{.:U 9
1-K-.\H0;B-@C@JEJH@N829LD>?2 E. coli H9W0A (C..Z
=., 2547) 

LK>U2=6;-.Z-/:?9 2 S�;;:G.[CK,:@ =3C[- ,-.
G:3G:?9,-.L;.6V829LD>?2 E. coli  LST@<HL@>U29K-;-,/:?9
D@60829<:,=>?@3A-@FHI.I0:3EC-KL8AK8A@/NUPDA LD[@ /NU
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.I0:3EC-KL8AK8A@ 100 LS2.RLqv@MR  8291-.1,:0;-,
<:,F8G9 WK[1-K-.\G:3G:?9,-.L;.6V829LD>?2 E. coli  
W0ALHG P@8ZI/NU1-.1,:0;-,<:,,.IJ0@@?B-/NU.I0:3
EC-KL8AK8A@ 100 LS2.RLqv@MR ,H:3POA<H,-.G:3G:?9,-.
L;.6V829LD>?2 E. coli  W0A0N/NU1Y0 F109C[- 1-.22,4/567
/NU1,:00ACGF2H,2Q2HR;-,<:,=>?@3A-@M[-9D@60,:@WK[
1-K-.\G:3G:?9LD>?2  E. coli  W0ALOK>2@,:@ FHI.I0:3
EC-KL8AK8A@/NUFM,M[-98291-.1,:0;-,<:,D@60
L0NGC,:@,vPOA<H,-.G:3G:?9,-.L;.6V829LD>?2 E. coli  
FM,M[-9,:@0ACG 

0:9@:?@,-./NU;ILH>2,PDA1-.1,:0/NUKN1-.22,
4/567P@,-.G:3G:?9,-.L;.6V829F3E/NL.NGW0A0NO.>2WK[@:?@
;s98s?@2GX[,:3/:?9D@60829=>DFHI.I0:3EC-KL8AK8A@/NU
@B-K-PDA .CK/:?9M:C/B-HIH-G/NU@B-K-1,:00ACG  
 

��H������E���� 
 ;-,,-._s,^-S.I16/56w-=,-.G:3G:?9,-.
L;.6V829LD>?2 E. coli 0ACG1-.1,:0;-,<:,F8G9FHI
<:,,.IJ0@@?B- J0G,-.1,:00ACGL2/6HF2H,2Q2HR 95% 
1-K-.\1.YSW0AC[-1-.1,:0;-,<:,F8G9WK[1-K-.\
G:3G:?9,-.L;.6V829LD>?2 E. coli P@/Y,.I0:3EC-K
L8AK8A@ FHI1-.1,:0<:,,.IJ0@@?B- .I0:3EC-KL8AK8A@ 
60, 70, 80, 90 FHI 100 LS2.RLqv@MR 1-K-.\G:3G:?9
,-.L;.6V829LD>?2 E. coli W0A J0G/NU.I0:3EC-KL8AK8A@ 
100% 1-K-.\G:3G:?9W0A0N/NU1Y0 1[C@/NU.I0:3EC-K
L8AK8A@ 90 LS2.RLqv@MR 1-K-.\G:3G:?9,-.L;.6V829LD>?2 
E. coli W0A0NL/[-,:3.I0:3EC-KL8AK8A@ 60, 70 FHI 80 
LS2.RLqv@MR 
 

F��
��FHI 
82823EYZ/Y@2Y0O@Y@,-.C6 ;: G1B -O.:3

3YEH-,. S.I;B-S� 2551  EZI/.:=G-,.5..KD-M6FHI
2YM1-O,..K L,^M.  /NU W 0A P OA EC-K2@Y L E. -IOR
93S.IK-Z,-./B-C6;:GP@E.:?9@N? 

 

	������������ 
EK;6M L@6@O@X, @6w-=. LK^- FHIC:D.N EZI=H. 2549. 

,-._s,^-S.I16/56w-=829<:,F8G9 <:,DNH-C 
FHI<:,DNHA2KM[2,-.G:3G:?9,-.L;.6V829 
Staphylococcus aureus, Bacillus cereus, 
Escherichia coli FHI Salmonella 
enteritidis. C6 / G - @6 = @ 5R S .6 V V - M .N 
KO-C6/G-H:GL,^M._-1M.R C6/G-L8ML`H6K
=.IL,NG.M6 ;:9OC:01,H@E., 1,H@E.. 

;N.IC:D.R L8vK1C:1067. 2547. JH,1Y,.. =6K=RE.:?9/NU 61. 
1B-@:,=6K=RJH,S_Y1:MCRFHI1Y,.. ,.Y9L/=�, 
O@A- 20-21. 

.6,-V;@R `:M.1,YHC6WH. 2550. H6,@6@ � F/@@6@.  
FOH[9/NUK- http://www.anamai.moph.go.th/ 
factaheet/envi3_10.htm,  20 =4^w-EK 
2550. 

C..Z=. =Y/5@-. 2547. <H8291-.1,:0;-,P3{.:U9
M[2,-.G:3G:?9LD>?2 Escherichia coli  FHI,-.
L;.6VLM63JM8291Y,.OG[-@K.C6/G-@6=@5R
S.6VV-C6/G-_-1M.KO-3:Z�6M 1-8-C6D-
1: M C _ - 1 M .R 3: Z �6 M C6 / G - H: G 
KO-C6/G-H:G82@F,[@, 82@F,[@. 

_6C-=. _6CLCDD FHIZ:ry6@N P;1I2-0. 2546. ,-.1,:0
1-.S.I,23z�@2H6,;-,LSH>2,K:@{.:U9,  @.
12-18. B) .-G9-@,-.S.IDYK/-9C6D-,-.
829KO-C6/G-H:GL,^M._-1M.R E.:?9/NU  41 
(1-8-2YM1-O,..KL,^M.). 
KO-C6/G-H:GL,^M._-1M.R, ,.Y9L/=�. 

1Y.D:G K:;`-DN=. 2542. <:,=>?@3A-@FHI=>D1KY@W=.. 
JE.9,-.2@Y.:, R̂/.:=G-,.=:@5YR=>D  1\-3:@
L/EJ@JHGN.-D K9EH ,.I/.C9_s,^-56,-., 
,.Y9L/=�. 203 @. 
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2.YZ 3[-9M.I,XH@@/R. 2537. EX[K>2Sr63:M6,-.M.C;C6@6;`:G
F3E/NL.NG,[2J.EP@.I33/-9L06@2-O-.. ,29=G-56
C6/G-EH6@6, ,29C6/G-_-1M.R,-.F=/GR, ,.Y9L/=�. 94 
@. 
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