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Antibacterial Activity of Emulsifier on
Clostridium thermohydrosulfuricum

Atsuhito Enda, Yoshiaki Ikegami. Mari Kasetani and Sumie Koike

Thermophilic strict anaerobic bacteria Clostridinm thermohydrosulfuricum which has been
isolated from carageenen. causes spoilage of canned low acid beverages. Thus we investi-
gated effects of sucrose ester (SE) and polyglycerol ester (PGE) on this organism.

The addition of 150 ppm of sugar ester (P-1670) inhibited outgrowth of C. thermohydrosul-
Jurictom (9.2X103/ml) in m-TGC medium. The required concentration was ten times higher
than the case of C. thermaceticum.

In addition to the resistance of this strain, the effectiveness of succrose ester was reduced
when some inhibitors of antibacterial activity, such as skim milk, milk and starch. were
added.

In measuring thermal death time, 25 minutes were required for LT, at 120°C in milk coffee
added 300 ppm of sucrose ester.

Key words: C. thermohydrosulfuricum, sucrose fatty acid ester. polyglycerol fatty acid ester,
emulsifier.
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Table 1.  Compositions of sucrose esters used in this study.
P-1670 S-1670 LWA-1570a OWA-1570*

Fatty acid
palmitate 704 309%
stearate 30 70
oleate 70%
laurate 0%

Esters
mono 80 75 70 70
di & tri 20 25 30 30

HLB 16.0 16.0 15.0 15.0

* Mixture of PGE (40%), ethanol (£%), and water (36%).

Table 2. Compositions of polyglycerol esters used in this study.

Polyglycerol esters
- HLB P ties®
Polyglycerol Ester roperties

Q-160" decaglycerol  monopalmitate 15.5 SS
Q-18U decaglvcerol  monostearate 13.0 SS
Q-10S decaglycerol  monocaprinate 16.0 SS
Q-125 decaglycerol monolaurate 15.5 VL
Q-14S decaglycerol  monomyristate 14.5 VL
Q-16S decaglvcerol  monagpalmitate 14,2 S8
Q-185 decaglycerol monostearate 12.0 SS

* 58: Semi-solid, VL: Viscous liquid.

P U-and S-series are different at the distribution of degree of polymerization.
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2)  Ra-FEAAEER (TPY sulfite medium)
Bacto-Tryptone (DIFCO) 108

Phytone-Peptone (BBL) 58
Yeast extract (DIFCO) 28
Sodium thioglycolate 0.58
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m-TGCIZF R ERERITML. BBk P omeal Tk BE -2 v—7,
121.1C, 154%) 1%, @ik Tl 7,
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10meHm-TGCTHC T4 HMEEL /L 02 HEFERL L, 2R 0do
250melaF A s L7, S EFGSCHBESG T TI0OHRE], & 51255°CT 7 HE,
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7= 2 10%

BLARRTFL 1.8%
2HEREL 0.8%
Y 0.04%

SE (P-1670) 0-300ppm
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Table 3. Efficiency of the sucrose esters (SE) on the

outgrowth of C. thermohydrosulfuricum spores
in the m-TGC medium.

Cone. of SE Sucrose ester
{ppm) P-1670 S-1670  LWA-1570 OWA-1570
60 ++++
80 +H++ tH+t
100 ++— +4+4+ + 4+
150 — 4t e+t e+t
200 - ———- +++-
250 _— _—
300 —_—

23 THEEHREDOBYEIRE & % - 7:C. thermohydrosulfuricum (2 5 T1000ppmNSERE T
LEELIFTE L WEROFEIREZN T 299 REKIZ £ D BAHSET $200-250ppm
TR EEAI L7, PGETIZIS ) B ZFN (Q-12S) , #71) v X710 (Q-105) .
SYRFUEBIZATL (Q-14S) . BLU/YN I F rEEET XTIV (Q-165) #500-600ppm @)
BETHDLIHES®RLL (Table 4)

Table 4. Efficiency of the polyglycerol esters (PGE) on the outgrowth
of C. thermohydrosulfuricum spores in the m-TGC medium.

Cone. of PGE Polyglycerol ester
{ppm) 108 125 145 16S 188 16U 18U
200 +4+4+4
250 R ++++
300 44+ ++++ ++++
400 ++++ +-—= +++- ++++
500 -—— - +4+++ ++++
600 - ——— ++-+
800 ++++
1000 ——— ++++
1200 44— ++++
1400 - T+t
1600 St 44—
1800 -——=
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BHETTOIULRNC. thermohydrosulfuricum =53 HITEE % F~72, FLILAUISE P-1670%
L7,

ZAELINZETRMLALEZDOESE £ Table SiR L7, AFXFAIN22.0% CIIHAEE LIS
800ppmDBEZ LB L L7z, Table 61342 RMLABAETHEL, AF¥ L IN70.5%TE
250ppmMONEE T A I TE Az a L, JHIcHST 34915.0% Tia500ppmDBE ¥ &
LTwa, ZHEFFUEEFN T BHIEN L X oRaOiMEEFEMICL 50 TELWHRE
Bbhd, LotbBulEEAZ L 22— 27 —FDEE, 0.4%DFMizxt L600ppmDis
ETINEPrRLICEBILETEL» 7 (Table 7)



Table 5. Effect of skim milk on antibacterial activity of sucrose
ester (P-1670) for C. thermohydrosulfuricum spores.

Sucrose ester
(ppm)

Skim milk (%)

1.0

1.5

2.0-

100
150
200
250
300
350
400
500
600
700
800

+H++
S
++-——

4+
+4++

++++
4+
++++

Table 6. Effect of milk on antibacterial activity of sucrose ester

(P-1670) for C. thermohydrosulfuricum spores.

Sucrose ester Milk (%)
(ppm) 2.5 5.0 7.5 10.0
200 +H++
250 +4++
300 T it
350 — +H+4 4+
100 ot ++++
500 — o R
600 e bt
700 et
800 +———
Table 7. Effect of corn strarch on antibacterial activity of

sucrose ester (P-1670) for C. thermohydrosulfuricum

spores.

Sucrose ester

Corn starch (%)

{ppm) 0.1 0.2 0.3 0.4
100 ++++

150 ++++

200 —_— 4+

250 —-—— ++++

300 e ++++

350 ot ++++
400 ++++ +++
500 —— ++++
600 +4+——
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Fig.l. Effect of sucrose ester (P-1670) on thermal
death time of C. thermohydrosulfuricum

spores in milk coffee.
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