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Inhibitory Effects of Sucrose Esters and Polyglycerin Ester on the
Germination and/or Outgrowth of Thermophilic Bacteria Spores

Yoshiaki Ikegami, Mari Nakao, Sumie Murayama and Takako Goto

Inhibitory effects of the commercial emulsifiers such as sucrose esters and polyglycerin ester
of fatty acids on the germination and/or outgrowth of C. thermaceticum and B. stearothermophilus
spores were investigated.

The sucrose ester (P-1570) gave a strong antibacterial activity against the spores of C.
thermaceticum. On the other hand, the activity of polyglycerin ester (Q-16U) was approximatelyv
one-tenth of that of the sucrose esters. Against the spores of B. stearothermophilus the activity of
the latter was approximately one-fortieth of the sucrose esters.

The antibacterial activity of these commercial emulsifiers were influenced in the presence of
starch. In lowering the antibacterial activity of the sucrose esters, the presence of corn starch gave
the strongest effect, while the antibacterial activity of polyglycerin ester was considerably de-
creased in the presence of wheat starch.

The relative efficiency of four kinds of sucrose esters (P-1570, P-1670, S-1670 and PS-1660)
on the germination and/or outgrowth of C. thermaceticum (24-1) spores was studied, and it was
found that these sucrose esters in the mTGC medium inhibited the growth of the spores at con-
centrations higher than 15 ppm. However, in the mTGC with the addition of 1 per cent skim milk,
the minimal inhibitory concentration (MIC) of the sucrose esters was 75 ppm. In the canned milk
coffee, the highest MIC of the four sucrose esters against the growth of the spores was 300 ppm.
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Table 1. Compositions of fatty acids and
esters of sucrose esters

Sucrose Fatty acid moieties Esters
e paimitic  Stearic Mono  Di&tri
P-1570 70% 30% 70% 30%
P-1670 70 30 75 25
S-1670 30 70 75 25
P S-1660 60 40 75 25
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Fig. 1. Chemical structure of polyglycerin ester (Q-16U)
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Fig. 4 The highest inhibitory concentration of
sucrose ester (P-1570) on the germination
and/or outgrowth of C. thermaceticum
spores (S-1) in the mTGC medium with
the addition of starch
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Fig.5 The highest inhibitory concentration of Fig. 6 The highest inhibitory concentration of
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Fig. 7 The highest inhibitory concentration of
sucrose ester (P-1570) on the germination
and/or outgrowth of C. thermaceticum
spores (H-1, S-1) in the mTGC medium
with the addition of skim milk

Table 2. Relation efficiency of the sucrose esters on the germ-

ination and / or outgrowth of C. thermaceticum spo-

res in the mTGC medium

Sucrose Concn. of Strains
ester sucrose ester 24-1 H-1 S-1
7. 5/ ++++ ++++ ++++
P-1560 10,0 ++++ ++++ ++++
12,5 +++— +—== ++++
15,0 —-——— —-———— -———-
7.5 ++++ +4+++ ++++
P-1670 10,0 +-—=- —_—— +++ +
12,5 - -——— -
15,0 —_——— _———— _————
7.5 ++++ +4+++ ++++
S-1670 10,0 ++ +— - ++++
12,5 ——— -——— ———
15,0 - _——— ————
7.5 ++++ ++++ ++++
P S-1660 10,0 ++ 4+ +4 + - ++++
12,5 - _———— _————

150
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Table 3. Relation efficiency of the sucrose esters on the germi-
nation and / or outgrowth of C. thermaceticum spor-

es in the mTGC medium with the addition of 1% skim

milk

Sucrose Concn. of Strains

ester sucrose ester 24-1 H-1 S-1
25/ +4+++  ++++  ++++

P -1570 50 ++++  ++++ ++++
75 ———— e ——— =
25 ++++  ++++ ++++

P-1670 50 ———— m——— 4+ ++
75 ———— ——— - ———-
25 ++++  ++++  ++++

S -1670 50 +——- ++—— ++++
75 ———— -
25 ++++  ++++  ++++

P S-1660 50 +———  ———— ++++
75 mm——— mmmm e m
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Table 4. Inhibitory effects of the sucrose esters on the germina-
tion and / or outgrowth of C, t hermacet scum (24-1) in
canned milk coffee

Sucrose Concen. of Inocu- Number of  Number of
ester sucrose ester lation test cans spoiled cans
opm - 38 0
0 + 60 47
100 + 60 3
P-1570 300 + 60 0
500 + 60 0
100 + 60 4
P-1670 300 + 60 0
500 + 60 0
100 + 60 0
S$-1670 300 + 60 0
500 + 60 0
100 + 60 4
P S-1660 300 + 60 0
500 + 60 0
or o r
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Fig. 8 Inhibitory effects of polyglycerin ester (Q-16U) on the germination
and/or outgrowth of B. stearothermophilus spores (12980, BSt-1) in
the mTGC-medium
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Fig.9 The highestinhibitory concentration Fig. 10 The highest inhibitory concentration
of polyglycerin ester (Q-16U) on the of polyglycerin ester (Q-16U) on the
germination and / or outgrowth of germination and / or outgrowth of
B. stearothermophilus spores (12980) B. stearothermophilus spores (BSt-1)
in the nTGC medium with the addition in the mTGC medium with the addition
of starch of starch
PS ; Potate starch CS ; Corn starch PS: Potate starch CS: Corn starch
WS ; Wheat starch WS- Wheat starch
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Fig. 11 Inhibitory effects of polyglycerin ester (Q-16U) on the germination
and / or outgrowth of C. thermaceticum spores (5-1, H-1) in the
mTGC medium
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Fig. 12 The highest inhibitory concentration Fig. 13 The highest inhibitory concentration
of polyglycerin ester (Q-16U) on the of polyglycerin ester (Q-16U) on the
germination and / or outgrowth of germination and / or outgrowth of
C. thermaceticum spores (H-1) in the C. thermaceticum spores (S-1) in the
mTGC medium with the addition of mTGC medium with the addition of
starch starch
PS; Potate starch CS;Corn starch PS ; Potate starch CS; Corn starch
WS ; Wheat starch WS ; Wheat starch
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