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Characteristics of Thermophilic Gas-producing

Strict Anaerobes Isolated from Carrageenan

Atsuhito ExDA, Yoshiaki TKEGaML Mari NAKAO and Sumie MURAYAMA

Carrageenan, which is often used in canning low-acid beverages as an ingredient, has been
known to be contaminated with spores of thermophilic bacteria. Therefore, spore-forming
thermophiles in carrageenan were investigated,

Thermophilic strict anaerobes producing gas and hydrogen sulfide were isolated from car-
rageenan with heated F, value above 30 minites.

The thermophiles isolated were classified into two groups (Group A and B). Group A was
identified as Clostridium thermohydrosulfuricum by testing morphological, cultural and bi-
ochemical characteristics, but Group B was not identified.

From the result of organic acid and gas analysis of the growth culture of Group A, main
fermentation end-products were lactic acid, carbon dioxide and hydrogen. The values of z and
D at121.1°C for the spores of Group A were8.8°C and 7.5 minutes respectively in a mTG C
medium, The optimum growth temperature of the isolates of two groups ranged from65.0°C
t070.0°C.
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Tabie 1. Contamination of carrageenan with thermophiles

Quantity of Growth Numbers of colonies
sample mTGC ® mTGCA Y DTA ©
examined ( g)

0.1 L A 2 e 2 o

0.01 Attt - 9,7,6.5 5,5,5,3

0.001 PR

a) Incubated for 14 days at 65°C anaerobically.
b) Incubated for 7 days at 65°C anaerobically.
¢ ) Incubated for 4 days at 55 °C aercbically.

Table 2. Heat resistance of thermophile spores
isolated from carrageenan.

Fo Value Number of positive growth
(min) tubes (per 10 tubes)

9.9 10

14.6 10

20.0 10

25.3 8

29.3 6

35.1 1
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Table 3. Characteristics of the isolates, C. thermaceticum and C. thermohydrosulfuricum

Item

Group A
(1021, 1022

Group B
(1028, 1029)

C. therma- ¥
ceticum

C. thermohydro-

sulfuricum

Optimum growth temp. (°C)
Hydrolysis of gelatin
Digestion of coagulated
egg albumin
Digestion of meat
Reaction in milk
Reduction of nitrate
sulfite
thiosulfate
sulfate
Gas from glucose
Acid from
arabinose
rhamnose
xylose
galactose
glucose
mannose
lactose
maltose
SuUCrose
raffinose
inuline
starch
salicin
sorbitol
mannitol
cellobiose
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55-60

67-69

A+ 4+ Bk o+ H K+

+ e 4 oy

a) Bergey’s manual of systematic bacterioclog {Vol
positive d : 40-60% positive F :11-39% positive

A:Acid C: Coagulation G:Gas W: Weak

.2). +: 90-100 % positive *:61-80%
=:90-100% negative

mTGCAL»LAELUIBKIZ OB AROME CABSBROMBETH -1, 72, Fo B8
250 LOMBTE EF - 7015813 5 S AR OME CI0O8 BROMETH - 72, 4. Fo 350

MATEERSI- 1 RIIBEOMIETH - 1.

3. NBBEORBERY

ABOME (1022) IL2WT, A ADEMRE Table 4 ITR L1, #986% D5 KEE 7 2 THH 1L
KEHATH- 1. FERFEBOMERIE., ABEVSSBRER SN, #->T. COARLBA
B OMEIL C.thermohydrosul furicum & —8 4 5.7) BEOME (1028) OX RAELREIZFB 1L
P UDPEELLOSGEIT0%IZIREEN A T, ERBIBEIIEELIE T, UBOEREITIH LRz

2,



Table 4. Fermentation products from glucose by
Groups A and B

Fermentation products G(r;);;;) A G(r Io OL;Z) B

Gas @ % %
Hy 14 31
CO2 84 69

Organic acids mg % mg%
Acetate 38.4 73.0
Lactate 99.5 trace
Pyro-glutamate 74.0 41.4
Iso-butylate trace 49.9

a) Incubated with mTGCB (mTGC without agar)
medium for 72 hrs at 65 C.
b) Incubated with TYG medium for 4 days at 65°C.
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Fig.l Growth curves of Group A (Strain
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Fig. 2 Thermal death time curve of Fig. 3 Survival curve for spores of Group
spores of Group A (Strain A (Strain No, 1022) heated in mTGC
No. 1022) medium at121.1°C
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