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Effect of Recovery Conditions on Colony Counts of Heat-activated
and Heat-damaged Spores

Yoshiaki Ikegami, Kyoko Hashimoto and Tomoko Ohota

Bacillus coagulans is of particular importance as a target organism for the heat sterilization
processes of low-acid and acid canned foods.

In this paper, the spore counting media, incubation temperature, incubation time and dilu-
tion factor were collated as to the effect upon recovery of heat-activated and heat-damaged
spores of B. coagulans.

The results indicate that the colony counts of heat-damaged spores were higher on SMA
and DTA than on NGA and PPAA at 35C.

On the other hand, no difference was observed among the media in the recovery counts of
heat-activated spores.

However, the colony counts on SMA, NGA and DTA at about pH 7.0 varied depending
upon the kind of strains used.

As to the effect of incubation temperature, the maximum colony counts from heat-activated
spores were obtained after 4 day-incubation at 55°C. In contrast, the maximum colony counts
from heat-damaged spores were obtained after 7 day-incubation at 35°C, and recovery counts
of unheat-treated spores were smaller than those of heat-activated spores.

On the effect of the dilution factor, the smaller was the colony counts on plate by the dilu-
tion factor, the greater was Lhe total recovery counts of spores. However, when the colony

counts on plate are extremely small, the accuracy was poor.
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Table 1 Sporulation of B.coagulans in various media at 45 °C .

# . - Stvain No. BC-1 BC.-2
hnskiEYE(L BT & Insdg g Media
FizonT, FlRAEREILBT Mn-SMA 1.0X10¢ 1.4X108
Mn-NA 7.3%108 4,1%107
EthofE y
3 iEthofEE (SMA, DTA, Mo PPAA L o108 > o 85100
PPAAKRUNGA) LEFH Mn-PPA 2. 1%107 4.2%108

DOMREPE 2 ITRLT,
mEGEEILIETITs T, B
C-1TikEoEETENEIEZRZED LN »1203, BC - 20851k p H7.0 HADOSM
A, NGA, DTATIZAIEE -1, $4bL, b0t TRRERAEL THBELERL
IKEZIe=-OFMICI e = -BEELUTERL, B—2 56k -12, Chid, BOEIEIC
o TpHMETL, TORBICAEFEL TOARFBEBLE -0t DEELLNS, - T,
pHB50DPPAANKRELI 20— RERLIKERITKE > 1.

Table 2 Recovery count of heat-activated and heat-damaged spoves of B.coagulans
in various media.

Strain No. Media |Heat-activated spores ' | Heat-damaged spores
SMA 2.6X108 2.3X103
BC-1 NGA 2.0X10s 1.3X%102
DTA 2.4X10¢6 1.1x103
PPAA 1.9% 1068 7.0X%10+%
SMA NT 2.1X10¢®
BC.2 NGA NT 1.1X10°
DTA NT 2.7X105
PPAA 1.3X108 2.1x10*
#* 1 100 °C 10 min
¥ 2 115 °C 20 min
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TEIBVWERZRUICY, BERBTFTCEITAL HEWBEDBCHRWERZRLUI. 2DL)
ICMEEEIT B U WRHE T TR, WEBH L 23 LBA6N3, COFIXDONT
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Table 3 Recovery count of heat-activated and heat-damaged spores of
B.coagulans atvarious temperature.

Strain No. Temp °C Heat-activated spores Heat-damaged spores
35 2.0x108 2.3%103 e
BC-1 45 2.0X10¢ 1.2X103
55 2.6X106 3.5X10?
35 2.6X107 % 2.1X10% N
BC-2 45 1.0X10° 1.6X105
55 1.3X10# 2.0X103
x! SMA w2 PPAA
F2ILRLIZESIL, SMA, DTA, & -
UNGAKEDRMTIZMBEOIEHEIcL - T i Heat-activated spores
2o=-QFAMOp HBETFT 2. #-T, - o0
mEBERFRPHIET 2546, —ERPic - ///X(/
ERLizao=—B2 e, B OREF, H - '
VT AT a0 - RRALHEHLS LA E § s /
BEZONS, ZCT—EROD I 0 = — K - OO0~
BRGEEOEAL) & TR, E ol
£413BC - 2 OMMBERT IcoNWT, & o B Heat-damaged spores
RISELZA, PREICBRT 320 =- K -
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Z—HBDIORE, BFREIEZ V. L LR -
hbigndao=—-HoONR7 Y FHZLDT
N i e T 2 3 4 5 6 7 8
I—'Eb‘@'&('té L7725, 50D I w = —ﬂb) Incubation time (days)
BBV EEBILNS. FICSMENID 20 = Fig.1 Effect of incubation time on recovery count
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of B.coagulans spores (BC-2).
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Table 4 Recovery count of heat-damagedspores of B.coagulans (BC-2)

on various dilution.

Dilution Mean count of 5 plates Recovery count of spores
X (1.0X103) 18 4.2%10
X (2.0X103) 241 4.8%X105
X (4.0%X103) 124 5.0X105
X (6.0X103) 85 5.1X105
X (8.0X103) 68 5.4X105%
X (1.0%104) | 57 5.7%10 3
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Table 5 Comparison of dilution method (PPAA and SMA) and MPN method
(GTB)on vecovery count of B.coagulans spores (BC-2).

Methods Temp °C Heat-activated spores Heat-damagedspores
Dilution 35 1.7X107 2. 1X105
hod 45 7.0X10° 1.6X103
metho 55 9.0X107 2.0X103
MPN 35 1.1X10%8 1.4X105
45 1.7X108 1.3X105
method 55 3.5X107 7.9%103
2 B
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