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Antimicrobial Effect of Essential oils for Alicyclobacillus acidoterrestris Spores

Tetsuya Kobayashi and Yoshio Aoyama

Antimicrobial effect of plant essential oils (EOs) for Alicyclobacillus acidoterrestris spores was investigated. The minimum

inhibitory concentration of carvacrol, trans-cinnamaldehyde and thymol was 125 ppm at pH 3.2 and 250 ppm at pH 4.0. Eugenol and

d-limonene showed inhibitory effect only at pH 3.2 (MIC=250 ppm). Citral and p-cymene did not show inhibitory effect at neither

pH 3.2 nor 4.0 (MIC>500 ppm). All combination of two components of three EOs (carvacrol, trans-cinnamaldehyde and thymol)

showed additive effect and the inhibitory concentration decreased to 1/32~1/2 folds of each MIC. Spore germination was inhibited

at 2000 ppm trans-cinnamaldehyde or 1000 ppm thymol. But inhibitory effect on germination was reduced with decreasing EOs

concentration. These results suggested that antimicrobial effect of EOs for Alicyclobacillus acidoterrestris spores depended on the

concentration of EOs and its effect was anti-germination and anti-outgrowth or -vegetative growth.
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TIFT161004% 4 fi 1 L 7= FFHI ML 15% %R %z
7= modified Alicyclobacillus acidoterrestris media” % F \»
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HWTHREZ R L7z, Z O RS % w0k (1,500
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% A. acidoterrestris TIFT161004 3 o5& %) 1 O 3 FEAK T 4%
B HFROMALOHEEH 2R 1 BIORE 21K L7
A K OB 43 FE A N X TR AR FE 10 7388 F TISTH I
20% AL, IEGPESF L b PrEF 15 251 £ TS 70% Jid
L7z, —J, trans-3 v F A7 IIVF e R T T, #RE

(B)

110
90

70 r

A (%)

30 r

Wil (7))

YSG 55 M2 BT 5 A. acidoterrestris TIFT161004 MO LT (A) & EMEDO W (B) I2HT 5

250 ppm (4), 1000 (H), 2000 ppm (@) Z/RT.

(B)

110
90
70 r

50

AT (%)

30

R (53)

I3

W

500 (M) and 1000 ppm (@) %R



WIERME e AFZERLEE, 29 (2013) 77

AFBYIZE AT B L TV SR 0 I F 23801 S
250 ppm #MX TIEPREF 10 577 T CTITHE B 15%, TR
¢ 15 50 1% F TS 2P 3E R 1349 65% 384> L, 2000 ppm
WIMX TIEZENZNHK 5% B LU 15% K F L7z, HRI,
2000 ppm RINX TIEPRFE 120 2185 D EEE B X O 3k
RO TIZIEE A LB SN o7, oM
- VAR T THMARICHER SN, 125 ppm RIMX T
PR¥F 10 238  CTITHBEIZAY 15%, PR¥FE 15 70 % £ CTICit
SR 65% KT L, 1000 ppm #mIMX TIXHEES L
O BPEZF RO T IZZEN TN 2% B L 12% 12 F
0, PREF 120 kR D RS X O EEF IO 28]
BEINLhot.

EBIT trans— 2 V' F AT IVTF R FIFFE T TD A. acidoterrestris
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(A) 0 FFfH]
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FROFEFTHL I LBEEINT. ThoDTLhb,
trans-> ¥ F LT IVT B FRFE — VI IEEKRGEIC A
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EEICHEFHEICL > TCRROKEE LT 2 LR
Iz,

(B) 0 ppm—4 FFfH]

3. YSG 2B % A. acidoterrestris TIFT161004 SEHEDIEIFIHT T 5 trans— ¥ ¥ F LTIV T N OREEE
T OB MAMHAEBMEEZ MV, 1000 5 TTo 72 .
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Chaibi & & Bacillus cereus & Clostridium botulinum @ 3
fa & FH vy, REWD RG2S E 0 35 612U SR A Gl o B 5
XD, SREOLEIIEIEFOMEICL Y FROEH
ZPHT A EER LA S5, TOFRFHAER, K
FHRAVPZERANKEET L3Iy P AV POREFICH
K32 LB LY. Cui HIXARAS v H RN T
L 72 C. botulinum 3N % Tween 80 TPk 5 &, THiFAL
HOAMIZE ) ERBPRESE R NS, FREM
WZARA HESNLY R ORFRG 23 WE LT 5 LS
LY, ThooZ enrs, RMEICBIT B 5FEMENLE
Y trans- VF AT VT FRFE— IVHFEN R I
L, RiizH) L TRFFBEAOMEGLZHE L2 &H°
EO—>o LHfEgE sz, F7-, HERIHAMEIFROKT
AR 55 DU BEARAE IS B S A T o
HEHEBPL T2 &2 s, HWPRINE T D538 E R
FIREARAEI T, Bex ZHFRISH L TRIESIN D LHEL X
nrz.

55m

A. acidoterrestris 3R \Z3F 3 A KW RS T K 73 D P 451
BRI ANz a— VR trans-Y Y F AT IVTFE R,
FE—NVIZYER VI AT ) — N E LT 5 LR
FECIHNOIET %P0l L7z, 57 2 ZFESH O REW RS Il 45+
R L-EERRTIEZ K ORGS0 HMEIREZ R L
7o BRIS, FRISH L CTREWHRIZIROE o 72 VN s
O—), trans-3 v FATIVFE N, FE—ILO=FEIZ
WENEMAEDELEAETH, RENREWEARIEEZ R
L, PRHICE ) BEMHRR L MR L2 £ TRINEOK
WA REEL 22 B T EHURBE NI 72720, wEkoHmts
WET 2 EMBEICH L CEEEZ 5 2 R wWKETOHIH
TIEBRMEZERTE TV W LRI N, rans—
Y UFATIVTE BB X OFE— VIR T84 R
ERREZRL, BIRETIREFHEICL > THEROBEH
WS epmmeans, £/, BEHEIEDL
NEWKRETOFROBEI IR SN2 Lh s, MIC
TR BAET R KB Z HET 2 2 & THBOFE
Bedflds 2 e shs. $hbb, BEMEICE
DFEROBEEZIH T LD b, BEHRATRKENHEO
FHEEIC X D FNDFEE 2 WH§ 2 525, KR EE ORI A5
K5 THRLOHIE AT G L 72 5 & LATRIE S LTz,
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