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ABSTRACT

Heat resistant bacteria should be controlled by the food industry because they can spoil

products. Alicyclobacillus, in particular, can survive acidic conditions. Also, this bacteria has

high heat-resistance that allows them to survive in the hot-filling process of juice production.

The purpose of this study was to investigate the heat resistance of Alicyclobacillus INUI,

JNU2, and JNUS3 strains that were isolated from fruit juice. Heat resistance and D value among

the three strains showed various results due to the difference of initial number of bacteria in

each strain. While JNU3 and JNU1 showed similar results, the heat resistance and D value

of JNU2 was the highest amongst the three strains. This result may help reduce the spoilage

of commercial pasteurized fruit juice because the juice industry can inhibit the growth of heat

resistant bacteria such as Alicyclobacillus.
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cilluse}al AJEFE K Deinhard 5, 1987, Wi-
sotzkey &, 1992; Splittstoesser 5, 1992; Yama-
zaki Z, 1996).

Alicyclobacillus'= -%54]9] ZEAFA 7Htoln
T7)oln FEFFEECIH, 25~60T, pH 2.5~
6.0 HeJolA A= 5ol Qlok E3F Alicycloba-
cilluse= 0.6~6.0 ume] tikst =7]ol 20~50T

= 60ToA Adeufz|of viks sPd A= L
2AFOo R AI3ES] Bk Bacillus circulans®] &
AR FReriga 2, FAs BRE] Eo
HoFo]ti(Splittstoesser &, 1994; Eiroa 5, 1999).

Alicyclobacillusi= 90°CO|A] D valueZ} 15~16%&
oAl 23F0]aL, 95T oA D value7} 2.4~2.85 &
L2 dEA Qe ol 86~96TOA 287 A
2J5h= hot-filling process®| 7%~ o] w=o] AFE
SRl gx AED e 5S uRTh(Splitt-
stoesser &, 1997)
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1. Alicyclobacillus?| 22|

B ASof| AME AlicyclobacillusE TV FA
oA £elslr] flste] A 2~ 100 mLE What-
man 0.45 uM sterile membrane filterS ©]-83}oq
oATfgt thy filtero] @ T F29| FojES
filtere} A 212} potato-dextrose agaro] 10% Tar-
taric acidE go] pH 3.72 A X3t vjR|of 535}
of 45ColA oF 5UZt sl ek AHsIL

t} S8 WX 2= Yeast Extract 0.25 %, Peptone
0.5 %, Glucose 0.1%, Tween80 0.1%, Agar
1.5%5 Z71ste] Azt vljx|of] 10% CaCl, 0.5%
£ Y3 Hite 10% Tartaric acids g9 pH 4.0

o= zAsio] AHgsigTt

2. Alicyclobacillus 57

Aozl F2-S Bergey’s Manual of Systematic
Bacteriology©l| we} 714, 13 9M, KOH test,
23} A o WE PA 95 52 2w
API 50 CHB carbohydrate test kit (Bio Merieux,
France)E ol-§slo] G Wa/dS AR 254
o= Vitek2 compact(Lab equipment bioMerieux,
USA)E olgste] eklsteich

3. € XNy =l

Aokl SEAs nEEst AHA
Bt} Q= Alicyclobacillus INU1} INU2

2ol Beleld 54T 2& PDA
ARl 10 mLofl FHEslo] 45T wid71olA vt

F- at FHEo| YAl 3,000 rpmol A 1527 A4

4

o

He]7| 70T, 80T, 2 90T GXE
=

ohe ARSE Bt BAPIS AN

2ot 2 o

2 Aol AN w2 dddiha FEAsH
5 nAEge Ao Hd Froa He] B
<l mAE 3%l tiste] Gram M, KOH test,
EZ}
5

ofr

B T 52 FEglen, o5 eSS
At AE Alicyclobacillus2 %= 3t
Fig. 1 Alicyclobacillus INU1 «5=0] tjjs}o]
70C, 80T B 90ToA BAF IS Bt BIE
Uiehdl Zolth. AAE] 5 of 4-5 log CFU 7148
Helom, dAe] AlRto] 1~242 o]FREl= T o]
AF Al gFL QA AR Aos et
Wt} Alicyclobacillus INU1 o-5+= @8] &%=
A G Azto] AU ZAE FAdshs Ao
ghete|v], AH AL Alicyclobacillus®] E4L
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Fig. 1. Thermal resistance of Alicyclobacillus INU1
at heating temperature of 70°C, 80°C, 90°C.
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Fig. 2. Thermal resistance of Alicyclobacillus JNU2
at heating temperature of 70°C, 80°C.

Aog FIERITy Alicyclobacillus
= Alicyclobacillus INUl w5Htt &

Ao Y], 80T FA | oflA
SETR] 9} 1 log CFU A=9t 74t (Fig. 2).

Fig. 32 Alicyclobacillus INU3 w0 ot &
NS B Aem dAY 17 A4
o] A UehdARE 28 oY @Al &
AsHA| APEsh= Zlo2 YUt Alicyclobacillus
INUBE 028 Aolo]l Abslsh 4w} mgrort,
4% Aolo] 23 o @k 1 457t 4w
a1, dAjE] 4% o|Zoll= Alicyclobacillus JNUI
3} o] EALE WAS}o] 1 ol4e] Aol ekt
A 4T AT 4L ARSIk

Pontius 5(1998)3} Eiroa 5(1999)2 Alicyclo-
bacillus®) AIE7 742 F20] ZASR= o2 o]
W 5, gagolt arwn o 29 QR
Q7L B, L ol olSur} ke o
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Fig. 3. Thermal resistance of Alicyclobacillus JNU3
isolated from fruit juice at heating tempe-
rature of 70°C, 80°C, 90°C.

A ZAE FAsH] wheelziar Hasigich

Table 12 Alicyclobacillus 34520l tjsle] 70T,
80 9 900N B ARAE 2ok, ol
£ IHAE 2 ool D values AXREE Ao
t}. Alicyclobacillus INU12 70Col|A D value”}
1.9&, 80T+ 2.1&, 90 ColA 1.9802 z}z} 7
AV, Alicyclobacillus INU2= 70COA4] D va-
lue7} 4.75, 80T+ 6.5807 ZALEQIL} Alicy-
clobacillus JNU32] D value= 70Co|A 235,
80CE= 1.48E, 90CoA 0.1z ZZ AAES]
t}. Komitopoulou 5(1999)2 pH7} 3.5191 Ak
F20| A A. acidoterrestris?] D value= 90T || A]
74, 5ToM= 2.3&0leal Haskylch

Table 1. Comparison of D value of Alicyclobacillus
strains isolated from fruit juice at heating
temperature of 70°C, 80°C, 90°C

Strain T(C) D value
70 1.3
INU1 80 2.1
90 1.9
70 4.7
JNU2
80 6.5
70 2.3
JNU3 80 1.4
90 0.1
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Table. 2. Comparison of KOH test, Gram straining,
spore formation of Alicyclobacillus strains

isolated from fruit juice

Strains KOH test Gram staining  Spore
JNU1 - + +
INU2 - + +
JNU3 - + +

E3L Splittstoesser 5(1994)2] AALH 0] 2J5}
H pH 3.50¢91 AR} E201X9] 4. acidoterrestris
9| D value7} 90Ol 238, 95Tl 28503
tha B st

Table 29} Fig. 4= Alicyclobacillus 3350l o
o FHsH SA& AR Jloltk A9 23 o
2 YA bacilli®} AR EAS AU Ao
Helen, olg wtol gt st s>

16s IDNA £42 Ealo] walAlof & Zlolch.
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Ao T A0 Hafjtor A Alicy-
clobacillus®} T 291 7Y FAoA ¥
o] dof thgt S dolir, Z7] thE 2k
oA Alicyclobacillus®] AT ZARBIIAL A
ABict. Tl Zrola] RelE TS Bergey’s ma-
nual of Systematic Bacteriologyol Wz} &7]Al,
% 9A, KOH test, ZAEY {75 350l
2 35S Adsilch Al 3F9 ZAPA v
A& diste] 70C, 80°C, 90TAA & AHEE
g ol o 5 STt @ AREE Hrlekal

Fig. 5. Cell morphology of Alicyclobacillus INU2.

y

Fig. 6. Cell morphology of Alicyclobacillus INU3.
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Fig. 4. Cell morphological characteristics of Alicyclobacillus strains isolated from fruit juice.
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