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A Comparative Study on the Bacteriostatic
and Cytotoxic Effects of Sodium Dehydroacetate

HARUKO NOMURA

The toxic effects on bacteria (E. coli and S. gqureus) and cultured human FL-cells of
sodium dehydroacetate (DHA-S), a food preservative used in Japan for cheese, butter,

and margarine, were studied.

1. DHA-S in a concentration of 19 markedly inhibited the growth of both bacterial

strains after 24hr in culture. In a concentration of 0,05%, the slightly depressed
growth of both strains was observed after 6hr in culture, but no significant effect
on S. aqureus was observed after 24hr.

. The growth of cultured FL-cells treated with 19, DHA-S for 5min was depressed
to about 5%, of control at 5days after treatment. Treatment with 0.05% DHA-S
had no detectable effect on the growth of FL-cells.

. The morphologic effects of 12, DHA-S on FL-cells were degenerative changes such
as swelling of mitochondrion and fragmentations of nuclear envelope and plasma

membrane.
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1. DHA-S opjaps

DHA X t¥ DHA-S |3 Fig. Lic;RL7-#E%
$D. DHA-S RBKIC&bDTHEIDRTL, ARIcE
mLPFvFlEDidic, HEEE LTI DHA X
BLULARENILANSNE. Lichi-> TAEERIC
BOTHTIHR DHA-S Z2#/H L. 281398.8%11 1
(120°C 5 hr % ER) THO, EBREFIR AL
i LTED SN/ FHHERRTH 50.5g/kg  (0.05
%) &, JILIKEZDEBROEE (1%) Z{/EL
7-.
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o
H3C-C/ Ne—

ER ¥R 13 Escherichia coli, N. 1. H. J. # &, Stahylo-
coccus aqureus, F.D. A. 209-P #:4x 7.
2) HEBROMERKR
K232 Brain-heart infusionbroth (D1$%¢ BHI g%
) B Uk, E#REOMRE Table. 1. 1R
7.

Table. 1, Composition of Bacteria Culture Medium

g/1000ml
Calf Brain Extract (Eiken) 200
Cattle Heart Extract (Eiken) 250
Peptone 10
Glucose 2
NaCl 5
Na,HPO, 2.5
pH 7.4

DHA, DHA-S 3t dicshhidspH ick - T2
BEBINDW, BRI Wi, hERET
bR IIBH B EDOHESH DYV, pH (137. 4 ITEE
INTHIEMEZOETTHE &I L.

3) FIEEK

HEHKIZ E ic BHI E:#h 10 ml o Sl K B &
D—HSBEXBEIYE, #0Fh37°C 18 hr 552
[EIETEEE AT - 7.

4) DHA-S ofin:E#sIUEKOESE
78K 300 ml (AR X BN & BHIBSEWKR B
2, FREK210m] IR R ERKE AN S,
ZTHICHEE bREEEL 2NE010.3ml A4EEEM
IS, BOWEEFEIE/2%, 90ml =55
DIFICENT NS, W2 LTI, Elic A
B L7c DHA-S %8RI 10 ml (B iic i
100 m! thiz0.05% % L8 1 %EEEIC7s % & 5 DHA-
S ZBMEIETHB) #EAL, i 1 BHCIIEEE
FAKI0ml 2N THBBEEE Lz, #SENICHEE b
2100 ml S3ODOEEBRFAEHEER L. CcDE X0

Sodium Dehydroacetate

@)

.CO-CH, CO-CH,
HC\ /CHCOCH HC\q /C

O Na

Structural Formula
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HEEL, E. coli Ti31.5X105/ml, S. awreus T
5.5X105/ml ©% 3., ZDOHEEERK%E 37°C DLALA
BANTHEREL, 3, 6, BLU24hr ZitshsFh
0.1ml ZMWEANCERE, AENAEKTEREMRE
HIB EX55# (Table. 2. OMRRICTER AT iThi
%, 37°C 24hr Be381%30~3004 I U - B A 354,
1ml X0 OMEICHE L.

3. MlaoirzE

1) e
ERMRIT e b kO EFERTHZ FL-¥ALHE

fa® s L.

2) HEEEOMRK
HEEWIIERORE L 2 FIFOBEAER L.
—RICEA T 2EEERKIL, Eagle ® MEM  Hifh®

i L-7 v 3 v BXUHY v IIEERIN U &R
ek Ulc. k% Table.2. /79, pH |3%F
R — XA TT. ATBEIE L.

Table.2. Composition of Cell Culture Medium

Minimum Essential
Medium (Daiko)

L-Glutamine

(Waken)

Calf Serum
(Handai Biken)

NaHCO; (Waken) 5.0ml (TW/V%,)

4. 6g/500ml dis. water
5.0ml(14. 6mg/5ml PBS(—))

25, Oml

pH 7.4

40 &2, DHA-S HInOERBRIEELE, oMk
D 2 RO EREER UTHER L.

3) HMFEER O

3ADEBEAVAZHEL, 1 AR >RICHEOK
RHEFF DD DEEFEANC, D 2 REFEERD DO
i fERic it L7z,

Al b - TREATA 2 ADEEICZNEN80% DY
g — b RJERIECMIEE, 0.259% + ) 7~ PBS
(=) AW (Table.3.) 4ml THMT/HEXH, Hr
IKHEA LU 20m]l OEEEERICIEEXES. 20% 2
AOEFEAVAMIGFERE | KOBERVCAICE &9,

Table. 3. Phosphate-Buffer Saline PBS(—)

g/1000ml
NaCl 8.0
KCl 0.2
NagHPO,i 1. 15
KH,PO, 0.2

ZFOEHENKO0.1ml A= o v Tyt L, Fuches
Rosenthal OFEIRAHOTAMIEBKESE, X5
2.5X10°/ml OEY—TTMIGFEKICIS S & D EEIKT
FHE LA

4) DHA-S ofin&itss Xm0 :

ZravR)zzxFodils e (30X10 mm)
TSHUTHIEFE iM% 2 ml -S5O L, 37°C, 59CO,
SOABRNTHEELTHRE0%DEE Y — 2R &+
5. (F5#1%48 hr) BB AEBREBIEHRK CHIL
T5. ZOVe—LEBRSODIBITHT, WO
I LTid, 2 oEmEIcI® U/ DHA-S &4
B (0.05% B L0 1 %EEICIN D X 5K 2 (518E
@ DHA-S skig# &, 2EBEORBERESERSD
B&895.) %2, folBICRERKO A FBEL
TENEN2 ml SOFEA LK. FERABEIIVSHhE
5min THh5B.

Z D%, BFEELERERIIRZE 55 LOEERT
RO EZ U THAETLICRIE L%, BU2
ml OEERKEEFEE, 37°C, 5% CO, HLLABNT
B, TOREERESHRT S CEERANICS
BoDY v — LAY, 0.25% 1Y 7> v PBS(—)
IR THRINCER 3%, =27 vy v Thts, REEDAmI
ROBZHE Uz, SHEFHCOWOT A RIEZTT -
7o BL, M 2RI RICETHESESHNo# U7z,

4. ETIEMEER OMER & BlE - sy

Vo — VOERICERINIMIEY — b 2T A 5008
—TED, 1%D7 V2T IVFE R« PBS (—) &
WPIC 5 min BEREX B CHIEEEET 3. S uvx
VT NVF R FRBRET E0, PBS (—) ¥ 3E
=il (3000[2l#z, 10 min) {RPEZERVDEI LIz,
e <Ly MRICHED, BRTHY Fy 4 v FiCL
7cilkt %, Bennt & Luft 05 0Ic#E UCERR L7z,
@3 Epon 812 Z¥#| &35 Luft! Vi # 1S
Tir-7z.

#EY F 12 Poter-Blum # 3 7 o b — 24 (MR-1)
ICXDIER L, Hiz HU-11PS & F-UR#ME A 0
T, MEEEETS KV THE - L.

X B B R

1. R OBIC RIT %

DHA-S @ E. coli, S. aureus T%td 5 BIFEHENEIS)
Rt EB Ui R%E Fig. 2. BXU 3. TR L.
WTSHH Y »— L 3T OV TDEEE 3[ERREDEL
UIAEROEEETH B, 1 %IRINEETIE, HHE b
BEFEH% 3hr o ZOBEEIIMHEISIN, E. coli (33hr
TxHBEEDR1/5, 6 hr T#Hy1/3x10%, 24hr < T
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Flg. 3. Effects of DHA-S on the Growth of
S. aureus
1/2x10° & TR Uz, S.aureus 12, 3hr T

#71/10, 6hr T 1/3X 107,

A2 O sl

0.05% B3, E. coliizxf L TClL, 3hr, 6hr T
SBEBEDKIL/4, 24hr T 4/5 FTHEHHEIELDL L
%, S. aureus \Txt9 5 MEHRIRIZE LK, 6hr THY
6/10, 24 hr ZFE LB SIcBOTIRED BT
S MEI XN o T,

24hr w131/5%10° % TR

DEFEBZ & EFIZDZ % Photo. 1. ~5. T ;R L7z,
EFMRICBOTE, & (N), &ZE NuE), BuhMk
(Nw), Itzarvry7 M), HE/MIE (ER)
BAmticEzIh 3. Lnl, DHA-S %1 %/ERXE
Tofla iz, &R (NuE) gz #isd<l, 3 rav
FU7 (M) RED, MlaEiE Mv) dFEEL, X
SIcHIAREET AL (6 HE) MlaZHRFELL,
IhavyFYT M) BEMRL, &E (NuE), FEE
Bl (PM) ARy S hicgagglnsi.
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EXPLANATION OF PLATE

Photo. 1. through 5 show electron microscopic observations of FL-cells.

Photo. 1. Original FL-cell (x 6200)
Photo. 2. Control FL-cell cultivated for 5days (x 6200)
Photo. 3. FL-cell cultivated for 5days after treatment with 0.05% DHA-S for 5-min (x 6200)

Photo. 4. FL-cell cultivated for 5days after treatment with 1% DHA-S for 5min (x6200)
Photo. 5. FL-cell cultivated for 6days after treatment with 1% DHA-S for 5min (x6200)

N : Nucleus Myv : Microvillus NuE : Nuclear Envelope PM : Plasma Membrane
M : Mitochondrion ER : Endplasmic Reticulum Ch : Chromatin
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EELGI, 3, BHEDOFEREETDH ZEE (0.05
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Z OPRERIL, BAOBEDTIRIEL, LLUAHRN
DEFH T K1k 500~1000 (& TEaic FE E LIRS
5. LIchlo TAMEIRZODLY ZHEMEHE NS T
ERTERL. UBEERICEONTIR, HEEET 2
LRAEMBIERHELTHS. | &R Lk, 20
7 — & —D—% Table.4. BLLU 5. IChhiFTEHL.
%72, Wolf & Westveer'? 5 185 & X 12RO
HREHFEL TS, ChHOMEEEESDERE
BT 5 & &, b, HEERED S REESMICHER
b B0, BRI E L TOMERELEEETH 30.05
% (2000f%) TIRIMAEMICK T ZMEEIREIZ/ NI E
WA ETR B L RMNED S,

DOXICHF DA LR UEED DHA-S %k FFL
MlICEEETER I /0%, CHUC5 min fEFXH
Z DB ORIE DRI T THEBARS L TAIDS
0.05% DERE TN E OMICIIEAE L ERED S
Nishotz. UL, 1 %0OEEICEO TR

Table, 4. Inhibitory Effects of DHA-S on the Growth of Saprophytic Bacterium?
K x250 x300 x500 x1000 x2000 x5000
[ 24 48 hr
Pseudomonas A HE - = + -+ 4+  + oo 4 e A
Flavobacterium Hoo - = - - - - - - — -+
Achromobacter 4l - - - - - - - - - - - +
Proteus + e S S
Escherichia e - - - - - - - = +  + + -+
Serratia o -+ - + + + + + 4 H b
Micrococcus Ho4t - - - - - - - - + i +
Bacillus subtilis HH - = - - - - - - + + + +
B. mycoides o A - = - - - = - = - + + o+
B. mesentericus 54 - - - = - = - - - + + o+
Table 5. Inhibitory Effects of DHA-S on the Growth of Pathogenic Bacterium?’
K x250 x300 x500 x1000 x2000 x3000
24 48 hr
Shigella HoH = = - + - + + + +  + + o+
S. typhi H 4 -~ - + -+ + + + + +
S. Paratyphi HooH - - - + + + + + +  + +  +
B. Gaertner B e e S C SR S
S. typhimurium +H it - - -+ +  + + -+ + o+ +  +
Staphylococcus H M - - - - - = - - + + +  +
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