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Abstract

The synergistic

actions of certain antimetabolic agents for Saccharomyces cerevisiue and

Lactobacillus plantarum on radiation sterilization have been studied.

The used chemical agents are sorbic acid,

benzoate and nitrofurazone, those are the perm

Experimental results are as following,

vitamin-K3, dehydroacetic acid, p-oxybutyl
itted as food preservatives.

1) Survival fraction of yeast which was gamma-irradiated and influenced by sorbic acid or
vitamin Kz is much reduced than that of only irradiated respectively.

2) It seems like that the used
Sodium-dehydroacetate and p-oxybuty
weakly.

chemicals acts synergistically on radiation sterilization.

I benzoate are proved to be also synergistic but

3) Survival fraction of Lact. plantarum which was gamma-irradiated and influenced by sorbic

acid,dchydroacetic acid or nitrofurazone respectively  much

reduced than that of only

irradiated group, it can be cstimated as synergistic action of chemical affected on .

radiation sterilization.

4) It was found that nutrient componels can

protectively.
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1960 4, B kel mziyel g, (LB
HonA e WEBM, BEHOH BREHRLZ B
ge7} #fiE 2 9ok (Matsuyama,  1960~1966,
Meshitsuka ¥ Oka, 1963~1966).

ghd $-2) vhebel A& FEH(1965~1966) X Fel
sk @M BERFEsL At

LLl-o) #EERG) &Sl @AY {CBHEHY EEE
3.7-¢ Antibiotics, Sodium chloride, Organic acids,
Ferric compounds £50] 9low, &MHT.EA Ao
Agest HHE REn HHE S

AHgec] el Al HAE AFMEHL Sorbic
acid, Dehydroacetic acid, Para-oxybutylbenzoate,
Vitamin K, ¥ Nitrofurazon & #mste] SLEBE =}
R B BERREBNrERS FRax 6
9 =t

Sorbic acid ¢ Dehydroaacetic acid &= 2. {¢Fa#
fro] ¥ o] A 9.0k (York, 1964, Nomoto, 1954)
Bk stEel gamma-ray o EHBEEAART o
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1. @itk; Lactobacillus plantarum 2 Saccharomyces
cerevisiae & {3 o9, Sacch. cerevisiae = Dip-
loid cell o] €=}

2. MHEmEY fEZ; Cobalt-60, gamma irra-
Hmsld o, MEHS Im HEEEdA
1320 Curie/hr. o] 2 o] #i&-2 1,000 Curie 8] $¥H
ol A fiiE g4t

3. R4 LB HEWOEIS] BAK
& RBT —EEst Yo #lyel SEAWK
EAEE-S pippet =4 —EER EA %Ha% L ERE I
el ®FHAA MEHRES RHESS

4. HBAY HE: MEE 2T ;ni% Tl A
o) BMEWS pippet 24 —ERRAESA T.GY.
media == Malt extract media & agar plate o] &%
£5}32 4#3= Colony & Quehec’s colony counter
24 JHEsk et

5. Mol sk D.H.A 9
Sodium #§-2 48 ATFe o, Nitrofurazon 3} Sorbic
acid = %4 Table. 4, 58 o] @AY= B
Eel Ha gwRRel sleld e LDsod &E Ha

diator &

vitamin K3 &
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o BIGEES @5t Probit o 24 Hiatg o
(Table. 4)
b9 MU Lactobacillus 30 yeast o) #3} 1%

159 HUR-S Table 1, 2, 33 7w}

Table. 1. Constituents of (A) media for yeast.
Glucose 1.0%
Peptone 1.0%
Potassium phosphate 0.5%
Magnesium sulphate 0.1%
Malt extract 1.0%

(Agar agar 2.0%)
Distilled water 97 c.c.

Total 100 c.c.

pH 5.7

Table. 2. Constituents of (B) media for yeast.
Glucose 0.5%
Peptone 0.5%
Potassium phosphate 0.25%
Magnesium sulphate 0.1%

Malt extract 0.5%
Distilled water 98 c.c.

Total 100 c.c.

pH. 5.8
Table. 3. Constituents of media for Lactobacillus.
(© )
Tryptone 2.0% 1.0%
Glucose 2.0% 1.0%
Yeast extract 0.5% 0.25%
Sodium chloride 0.6% 0.3%
Tomato juice 0.1% 0.05%
(Agar 2.0%)
Distilled water 95 c.c. 98 c.c.

Total 100 c.c.
p.H. 6.8

100 c.c.

Table. 4. L.D. 5 of chemicals against yeasts.

Chemicals L.D. 50 (g/100 c.c.)
Sorbic acid 0.0123
Vitamin K 3 0.00074

Sodium dehydroacetic acid 0. 0057
P-oxybutyl benzoate 0.0047

Table. 5. The added doses of chemicals against
Lactobacillus.
Chemicals Doses (g/100c.c.)

Sorbic acid 0.005, 0.05, 0.5. each.
Nitrofurazone 0.00005, 0.0005, 0.005. each.
Sodium dehydroacetic acid 0.001, 0.01, 0.1. each.
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Fig. 1. Synergistic action of sorbic acid for

Sacch. cerevisiae on radiation sterilization (1)
(+); gamma irradiated,
(A); sorbic acid (0.12 mg/e.c.) and
gamma irradiated,

(%) sorbic acid (0.152 mg/c.c.) and
gamma irradiated.
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Fig. 2.
Sacch. eerevisiae on radiation sterilization. (2)
( +); sorbic acid alone,
(O); sorbic acid and gamma irradiated of 10 x 104 r.
(A); sorbic acid and gamma irradiated of 20 x 104 r.
(x); sorbic acid and gamma irradiated of 30 x 104 r.
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» ® @ ® W s Fig. 5 Synergistic action of sodium dehydroacetate

for Sacch. cerevisiac on radiation sterilizaton (1)

(+); gamma irradiated alone,

(O); gamma irradiated and 0.057 mg/c.c. of
D.H.A treated.

Fig. 3. Synergistic action of vitamin K for
Sacch. cerevisiae on radiation sterilization. (1)
( +); Ka(0.0074 mg/c.c.) and gamma irradiated.

and 0.075 mg/c.c. M
(A); #(0.0104 mg/c.c.) and gamma irradiated. (x)s " and 0.008 mg/c.c. 1
(x); 1(0.016 mg/c.c.) and " " 0
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Fig. 4. Synergic action of vitamin Kj for etate for Sacch. cerevisiae on radiation
Sacch. cerevisiae on radiation sterilization (2) sterilization.
( +); Vitamin Kj only alone, (+); Sod. D.H.A. alone treated,
(O); Kz and gamma irradiated of 10x10*r. (O); " and gamma irradiated(10 % 10%r.)
(A); K3 and gamma irradiated of 20x10%r. (A " and " (20x10%r.)
(x); K; and gamma irradiated of 30x 10*r. (x); " and u
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Fig. 7. Synergistic action of p-oxybutylbenzoate
for Sacch. cerevisice on radiation sterili-
zation. (1)
(+); gamma irradiated alone,
(A); P.O.B.B.(0.047 mg/ c.c.) and gamma

irradiated.
(x); 7 (0.058 mg/c.c.) and "
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Fig. 8. Synergistic action of p-oxybutylbenzoate
for Sacch. cerevisiae on radiation sterili-
zation. (2)

(*); P.O.B.B. treated alone,

(0); #  and gamma irradiated(10x 10¢r,)
(A); 7 and " (20x104r.)
(x); 1 and u (30x104r.)
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Fig. 9. Synegistic action of sorbic acid for Lact. ™

blantarum on radiation sterilization. (€D
(A); Control, only irradiated.
(B); Sorbic acid(5 mg/100 c.c.) treated and
irradiated.
(©); Sorbic acid(50 mg/100 c.c.) treated and
irradiated.

(D); Sorbic acid(500 mg/100 c.c.) treated and
irradiated.

J
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Fig. 10. Synergistic action of sorbic acid for
Lact. plantarum on radiation sterilization. (2)

(A); Sorbic acid only, but without irradiation.

(B); Sorbic acid irradiated. (40x10* r.)

(C); Sorbic acid and irradiated. (80%10%r.)

(D); Sorbic acid and " (120x 104 1.)
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Fig. 12. Synergistic action of Dehydroacetic acid
for Lact. plantarum on radiation steril-
jzation. (2)

(A); D.H.A treated only. (Control)
(B); D.H.A treated and irradiated (40x10%r.)
(CG 1 (80%10%r.)
D " (120x10%r.)
LT(DHA)S B#s 412 100ccd 1mg
o] 4 100mg 742 = A9 2 BEZ LR ¥
ger}, Fig. 128 a9e 23 224 CD,9 R
E(10 mg, 100 mg)ol A BT LBARS] ETE
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Fig. 11. Synergistic action of Dehydroacetic acid 4= ¢] gl.o1}(Nomoto. 1954) Hr&i#R=}e] Ml
for Lact. plantarum on radiation steril- A MEERS U we MEREIA ow s

tzation. (1) ) — o] ,
(A); Control, only irradiated. b deld Aoz HEsA HEkU s ME .
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Fig. 13. Synergistic action of nitrofurazone for
Lact. plantarum on radiation sterilization. (1)

(A); Control, irradiated only.
(B); Nitrofurazone (0.05mg/1,000c.c.) treated
and irradiated.

(C); Nitrofurazone (0.5 mg/1,00 c.c.treated and
iradiated.

(D); Nitrofurazone (5mg/1,000c.c.) treated and
iradiated.

= FEREe] w2, B Frazier(1960)7} Z#ist
BR#EEHS Killing doses wrte %t}h. o) ELL.
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1967)
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Fig. 14. Synergistic action of nitrofurazone for
Lact. plantarum on radiation sterilization. (2)

(A); Control, only irradiated.

(B); Nitrofurazon treated and irradiated(40x 10%r.)
[(OX " and " (80 x10%.)
(D); " and #  (120x10%.)
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