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Studies on Thermal Resistance Bacteria. (Part. D

On the Thermal Resistance of Aerobic Bacteria.

Lee, Ke Ho and Chang, Kun Hyung
(Army Research and Testing Laboratory R.0.K)

Abstract

The purpose of this paper is to study on the morphological and physiological nature generally

observed for the identifications, and the four strains of thermal resistanting aerobic bacteria

isolated from swelled cans and the different soils collected from the wide area in Korea.

The results obtained in the light of the Bergey’s Manual for the identification of the bacteria,

have been shown that the four strains of bacteria are pertained to Bacillus subtilis. The optimum

temperature, pH and the thermal resistance (2.5 min. at 121°C) of the bacteria have been

measured.
w W
FxUAzd oA MHEMEEEMES Hje 2
g el BqE, RERES A 2 REmEY
WA RR-S FHHS HEol F}.
Y mgsle]l BINA Y = s o w

acrobic bacteria #3= Bacillus subtilis, Bacillus mesen-
tericus, anaerobic bacteria &= Clostridium botulinum,
Clostridium welchi g (RE = st o5 KLY i
ks pH ol #bel A Bigelow(1920) Sugiyama (19
5. RMFEeh BB 9 R
retort 8k 527 NES]  heat penectration ¢ %5} &
€ Esty(1920), Stumbo(1945), T Sz K
B g7 (LBEYQ sterilizing agent o) &3t
#3td = Sommer(1930),
unsaturated fatty acid 7} spore germination o] =] %]
€ dFl B AL Wynne(1948), HiIFS phos-
phate buffer solution ] 4 heat penetration3} thermal
death point o] %) 4 = Heedlee(1931) food ingre-
dients ¢} # spore 9| thermal resistance o Hel A=

SLE] &

resistance &} toxin ¢l

11

Anderson(1949), allyl isothio cyanate Fupmel
iR} ¥f8} o Kosker(1951),
cationic environmentsz} Bl F 9} thermal resistance
1A% el BMAL Frank(1955), spore
formation o %ty A = Foster, & Amaha(1956), 45
RIS e #io)l wlof ol

L S vele] fFfiete AGRTES Zh=
#Ii#e] population ¥ -1 O] HIEMEE IR
ol Mt $ihe ok AT @ 4 gl BEffdler =

AR ghel Al Ao ko) sty <)
el afhel MRl = FEe Foz B2 4
IR = a2l ﬁﬁfﬁ-‘% BIEE Yugdel &
Hioz S2YURE WE-o R AL
e Aoz FUBE K &b BRI LR
HA9E Aol A5 @l oy o]},

A EREEL S el FiEste ji# ]
MR MRS Y Hdsha o) 59 thermal death
point ¢} thermal death time & '}‘65)3‘3]—01 T2 &
WAL RS BESLA shaA o) T BB o) 15y
H e o) B nlETs :&ﬁ—% 1 d 5z
HOREYY Aolwl mmE o o ol BBEE 2 52

heat resistance i

Z7



12 KOR. JOUR. MICROBIOL

RS L o EWKREadY
MEFEIK ME-e SEsta
screening Shef 7b fif#ide) dHet @irh 941 aerobic
bacteria & MiR3te] o woll B WAL Em
iy PEES JemIste FEelgly] = #ikel e uho] )

e WHIY WA

thermal resistance &

7 A%

#% #

(@) 48 ¥ ¥4 52 : 2F 52 M Hitgol A -
Bt Ak T SR M.

(b) AR 0 Media It Winogradsky gluccsa-
peptone agar.

Media 1I:
(Hayes and Wickerham 1955),

Media III: Thioglycollate fluid agar (Difco).

Composition of media

media I media IT
Bacto glucose 0.5% 0.1%
It peptone 0.5% -
Bacto beef extract 0.3% —
/1 iryptone 0.5%
I yeast extract — 0.25~0.5%
11 agar 1.5% 1.5%

pH adjusted to 6.8~7.0 with N/10 HCl or NaOH
solution
{C) M/15 phosphate buffer solution (pH 6.8) and

mineral oil bath,
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screening 3t 121°C ol 4] 24 30 W A= 7
Z TitEe] R Bifk B-345, B-501 2 189 strain

3 119°C ol 4 24y 30 BT A=l B-142, B-245
MWHEKE /% BRI o5 4#:9 strain 3+
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Table 1. Culturing characteristics of isolates
\\K inds | Agar colony l Growing on agar slant Growing on broth
\\ Sur- | Elev- I 3 . ! Glucose | Soy- | Tyr- | ys:11. | NaCl |
Strain ation' Edge }Color*g Gelatin t Glucose| nitrate l! bean | osine { Milk 17% 111cle Clear
. | More
Spre- | Unbo-| Deli- Hydro- | Abun- | Abun- | Abun- Hydro-
B-345 [admg nate | cate | L C ysis dant dant ggg? dant | lysis Growth -+ | +
: Thin- ‘\
B-501 ;Rough " " brown| ! { " " v " 1 +
B-142 | Sgirﬁé 1 Lobatel 1 } " " " ‘ " ’ " ” +
B-245 | ” " n | Y-G " 1" ” ’ " ]r " " " +
B. subtilis ‘ ‘ 1 |
NRRL- | 7 7 ?a ?flel- L Y-G " ‘ 1" " " 1 ” " J72N I
Beaa | | cate] o
* Y-G : Yellowish-gray
Table 2. Morphological characteristics of isolates
T Kand T ,
e ‘ Gram stain Size(p) Spore Motility
Strain T~ J — S
B-345 f + . 0.8x2-2.5 f Central +
B-501 | + L 0.7x2-3 | " +
B-142 { + 0.8%1.6—2 ’ Subterminal +
B-245 ‘ + i 0.9x1-3 " -+
.. | i
%R%ﬁt.l]lngﬁlm ! + i 0.8xX2—-2.4 i Central | +
Table 3. Acid producibility from carbohydrates (with ammonium
salts as source of nitrogen) by the isolates
™ Kind of sugar \ [ = I N R
T Arabinose | Xylose | Glucose | Sucrose Maltose | Mannitol | Lactose
Strain T \ ['ﬁ o
B-345 I e R _
B-501 ’ -+ | -+ -+ | -+ ‘ + : 4 —
| |
B-142 ) + + + J + ; + - -
B-245 | -+ + -+ | + | + 1 + —
. | ' \
B. subtilis N |
NRRL-B-644 ! - ‘ o ’ T 4 - -

By Fikel A9 » £ BE ¥ U g, @E
#ho] 7} et strain B-345, B-501 F¥ strain -2 ¥z
HEERRYQl Hiell 4] endo spore o] {17} central 3
culture broth o 4] clear 3}= gelatin stab culture ¢
B-142, B-245 MEitke endo

4] crateri form 9l H

spore 9] fi7[& 7} subtermal $}3 cultured broth ¢ 4
clear 5} =} F3h#h 8] 3 B-142% gelatin stab culture
ol 4] strati form o= ¥ B 85o) <zt vleA ud
& 4 5 99+t

ol o} Zh-2 FEMLEIS #7435t Bergey’s manual o]
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Table 4 I’hyﬂologmal characteristics of isolates
\\\\ Kind | GrowmT on Test of
Strain \\1 Litmus | Starch (’i““,.? Sov . Catalasel V.P Citrate | NitTale 10 gpmtp opt pH
} . : : e ten .
‘Petom?ed Hy droly - Growth ) [ i
B-345 dowly e O 1 3Ut1117ed + 37°C i6.84&)
B-501 Lo 1 C 1 SR l 1" -+ A
B-142 oo 1 S 1" + ! - i " 4 v
|

B-245 Z " C " [ /4 ‘ " 1
B. subtilis ‘ . ' ! )

NRRL-B-644 | e C oo + ) I - 1" i i ] I,/, B ~___’L_

# C: Crateri form Y-W: Yellowish-white.
S: Strati form

Ets]  m9F=]  catalase positive, acrobic. rod chloride broth <] 4] x}u}i= %, nitrite formation,
shaped cell, endospore 7} central or terminal.  Gram glucose broth ol 4 anaerobic culture B o} 5= f4i/\5}

positive, liquid culture broth <} 4} pellicle formation,

glucose agar .= soy bean agar <] 4 agar plate <]
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