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Studies on the Inhibitory Effect of Sodium-Acetate
on the Growth of Bacteria

Shigeo MIYAO

Summary

In vitro growth inhibitory effect of sodium acetate was tested using 18 laboratory’s stock strains.

Consequently, it was found that the presence of 50200 mM of sodjum acetate in the culture medium con-
siderably inhibited the growth of Ps. fluorescens, Ps. diminuta, E. coli, Ent. aerogenes.

Especially it was found that the growth inhibition rate of sodium acetate goes up to 95—100 % on Pseudo-
monas in the case of 100 mM of it in the culture medium, but 30~50 % on Bacillus and Staph. gureus in the case
of 400 mM of it.

When the accerating effect of sodium acetate on the thermal injury of bacterial cells was investigated under
various conditions, with presence of sodium acetate, thermal destruction of Ps. fluorescens was accelerated to
shorten the decimal reduction time. Furthermore, investigating influence of altered combination of sodium ace-
tate and glycine on the growth of several bacteria, it was found that the presence of 1.0 % of sodium acetate and
1.0 % of glycine in the culture medium considerably inhibited the growth of some of the organisms tested.

Experimental low-salt brined cabbages, supplemented with 1.0 % of reagent (50% sodium acetate and 50 %

glycine) successfully prolonged their preservation time by 2.5 days at 20° C storage.

I F El I HEBHBSLUHEFE

BRHLOBEREE 7L 5 EYMIBEOFE , HERHET 1. HERE%

% By SRR, IR oS ER SR TE W, AF 203 EESICAEA LT 18 FEDBIMK K LITRLTS,
FeIBE &N, B CIRBBILKEICRSAOR 2 B PUDLORER

Wb End e b, IRFISS F10 A1 AP THEHEL BB D b U TER (T M 1.0%, T
WA OWEPE LRI, 2CTENLRADIBE Keo#50.6%, Bk FY D A0.5%, pHE.0) 2
SYEDE VR EMEO M IS EOHRBEENTN 5, v, 30C 1 BREATRSEELIC, BFERY b J o A DHEZ
B ok, 73/ BO—ETHA5 ) v iid %E@(}‘& F B, BT b Y UL RREEESThTNER
M OEE fauizw xibkfaﬁ 95T & LT 5)0 O E 5L SEML pH % 6.0 (IR L, A8
xofbic, )7 52 a1 M) e ECTNTR ORI OATEL, FEMEBIC S HUST
AR b F )o)mg@»pgycr;g@ AL b ALND, B 30 4} EIE U oo DRICHIREEIC & - TS TS B 8 I
BEBOREE, Tiezo pHEFIEMICL2 DT H Bt s A LD & LRE D UTcis, Lok
205, BRCEH LTSS, BRO pHEEFysc & M, ThXn 0.1 mdFOHEFEL, 30°C THEEL I
Db G B IRE 3N TL B, & CTERE, pH Y BEEE S ) v A OFEEICE XI1ET pHORE % RES
ﬁfqA[ﬁr_ﬁ'j&’(v@%f@ﬁ&%@t"ﬁ@ﬁﬁjﬁ{gco1,w“(sf@ﬁ%zzl)[/to FagciE, 20 pHREHIES L RE 7 M) v LB

S, B N A OREHCOW THREE RS, W 5.0, 5.5, 6.0, 6.5, 70T, AIE®
SO B 218D T CHE T, BOEE Y 660 nmicis 1) AW K6 ROCRELLES WCHIE

PRI ERIE Fig, 1 RTITHRICE » TRD 1,

57—



WEABELREAHE $ 1455 (19814F)

c(

E(t)

Growth {0.D.at 680 am)

Clo)

0
0 .
time
Fig.l inhibition Rate‘é’“‘(%:(rg:))} x 1009

Where C{1) =0.D. at 860nm of control eulture
at 1 time and E(t)=0.D. at 660nm of experimental

culture containing Na-Acetate at ¢ time.

EFER I U 0 AEAETF T 40 ~ 50 C ORI nzh e B
H U353 OB IR 2R T2 1d Pseudomonas
fluorescens PULENEREE U, 46 HE 5% shic AR BB 03
108 ~107/mberen X 5 HERELIC#, 40,45,50C T
TBAL, RREFHNC 1L OmEd DIER IR L, < OFTE
B 2k K% FO BRI L b, 30048
BRI, AT,

I sesfsR

1. EEERS bU D LOEEEEIHT HEE

BElR T bV U ADFHBICH T2 HEEL RO
BFig.2 T, 20 WREEkcsl) sHERTHE, &
T LBYERIOPs. diminuta, Ps. fluorescens, E,
coli , Eunt. aerogenes, (&, 50~ 200mMTiZ L A
CHHSHEI N, B Ps. dininutald, SOmMTHY
FIEBHE NI, —F, 77 LBHEED B, cereus, S,
aurens Tld 100mMTHI 40 %, 400mMTH B0 %

]
100 pome o2 oy £ &~ )
- ® /
S " . . P
» AB/C D o
g s
"
=
2 .M’"“"
mos0{T MM@"
-2 v
= ..
0 iy | i 1 1 1
0 25 50 100 150 200 300 400 mM Na-Acetate

Fig.2. Inhibitory effect of Na-Acetate on the growth of several

bacteria. The cells were incubated at pH6.0 and 307C-.
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Fig.3. The effect of Nu-Acetate on the growth of bacteria.
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Figd. Inhibitory effects of Na-Acetate on the growth of
some Pseudomonas and Bacillus.

The cells were incubated at pH6.0 and 30°C.
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Fig.5. The pH dependence of inhibitory effect of Na-Acetate on the growth

of Pe. fluorescens. The cells were incubated at 30°C.
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Fig6. Effect of concentration on enhancing effect of Na-Acetate on the thermal

destruction of Ps. fluorescens.

The cells were treated in peptone water with various concentration of

Na-Acetate at 45°C for 10min. and pH5.0.
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Fig.8 Relationship between the growth and survival rate
of Ps. fluorescens.
The cells were incubated at 30°C and pH6.0, 1ml of
the cells was treated in dis. water with 50mM
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Fig.9. The time-course of effect of Na-Acetate on the growth of Ps. fluorescens

at various temperalures.

The cells were incubated in peptone water with 0, 25 50mM Na-Acetate

at 5, 10, 20°C and pH6.0 .
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Table 1, Tested bacteria

Bacillus subtilis Pseudomonas fluorescens
Bacillus megaterium Pseudomonas aeruginosa
Bacillus cereus Pseudomonas aureofaciens
Bacillus licheniformis Pseudomonas ovalis
Bacillus polymixa Pseudomonas Tugosa
Staphylococcus aureus Pseudomonas maltophilia
Flavohacterium sp, Pseudomonas stutzer:
Leuconostoe mesenterotdes Pseudomonas diminuta
Escherichia coli Enterobacter aerogenes

Table 2, Influence of altered combination of Na~acetate and

glycine on the growth of several bacteria at 30T

and pH 6.0.
m B, subtilis B. cercus Ps. fluorescens| Ps. aeruginosa

A 38.5 20.7 69.4 47.6

B 42.6 21.5 70.8 48.0

C 43.0 22.6 71. 2 48.2
Q D 46.2 27.6 71.1 38.1
- E 43.6 24.1 41.7 14.3
% F 41.0 24.3 2.7 0.0
g reagénems B. coli Plavobacteriumsp.| Ent. aerogenes | L euc, mesenteroides
i A 46.3 33.3 53.1 0.0
= B 43.9 34.2 55. 1 12.8
a C 39.0 36.4 55.2 12.9

D 36.6 36.5 55.0 12.2

E 31.7 34.1 26.5 11.6

F 17.1 33.0 10,2 8.6
Note . Na-Acetate Glycine

A 1.0 % 0.0 %

B 0.8 0.2

c 0.6 0.4

D 0.4 0.6

E 0.2 0.8

F 0.0 1.0
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Inhibitory effects of Na~acetate and glycine (1:1)

on the growth of some bacteria at 30C and pH 6.0

for 24hrs,

species B, subtilis B.megaterium | Ps., fluorescens | Ps, di minuta
reageneday | 1 2 1 2 1 2 1 2
0 0.41 | 0.42 | 0.35 | 0.37 | 0.54 | 0.75 | 0.37 | 0.46
E 0.5 0.29 [ 0.34 | 0.31 | 0.33 | 0.52 | 0.50 | 0.28 | 0.37
3 1.0 0.17 | 0.25 | 0.18 | 0.24 | 0.23 | 0.24 | 0.19 ] 0.22
2 2.0 0.16 | 0.17 | 0.17 | 0.18 | 0.16 | 0.16 | 0.18 | 0.18
\3 species Ps, aeruginosa E.colz Ent, aerogencs | Flavobacterium sp.
'g reagenrday | 1 2 1 2 1 2 1 2
5 0 0.47 | 0.57 | 0.38 | 0.39 | 0.48 | 0.59 | 0.32 | 0.42
0.5 0.39 | 0.54 | 0.30 | 0.31 | 0.38 | 0.54 | 0.27 | 0.28
1.0 0.28 | 0.46 | 0.22 | 0.23 | 0.24 1 0.32 | 0.18 | 0.19
2.0 0.18 | 0.19 | 0.20 | 0.20 | 019 | 0.19 | 0.17 | 0.18
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Fig.10. Inhibitory effect of reagent ( Na-Acetate 1.0%+
Glycihe 1.0%) at 0.5 and 1.0% concentration
on the viable cell counts, turbidity and pH
in the liquid part of low-salt brined cabbage

storaged at 20°C.
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