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Abstract

The influence of electrolyzed acid-water (oxidation-reduction potential (ORP): above 1,150 mV, pH :

2.5) on

the survival of some microorganisms was investigated. It was observed that the ORP of electrolyzed acid-wat-
er was kept at the level of above 1,000 mV for 15 days at room temperature. Escherichia coli. Salmonella
typhi, Staphylococcus aureus and Saccharomyces cerevisiae were not detected after 10 to 40 min in elec-
trolyzed acid-water. However, Bacillus cereus showed higher tolerance to electrolyzed acid-water than other
test microorganisms. After 60 min of inoculation, only 0.4% of initial population remained. The investigation
of surface sterilization effect on some vegetables was carried out too. Total count of cabbage, Chinese cab-

bage and kale were reduced to below

% of initial count, and no coliform was detected after 20 to 60 min of

immersion in 5 volumes of electrolyzed acid-water. In the lettuce, total and coliform counts were reduced to
90% and 2% of initial population. This study shows that the electrolyzed acid-water has a potential for the
sterilization of food products such as vegetables and fruits which cannot be thermally sterilized.

Key words: electrolyzed acid-water, surface sterilization, microorganism

M B
N aFe Aol F&A7EA] vl &S v] 28 7}
Z 234lol 23 £ 2de] A7} =3 glern], &
3 e 993 A4l AaFe) BAURIE} Bat oh
g} ol A= el Al Fulo] 27| W) o5
of gt Z-&al Ak A Y A uhge] 2asir)
AAEE A4 lelli= dizF 10°~10° CFU/ge] 745,
10° CFU/ge] #dd3) o3 A& 4 10'-10° CFU/g

2] fluorescent pseudomonas, S-3F o] Zx|3h= 7
o2 B3y gle=d® Aol AE BAA 71Ee
7rdAb g 2 7ROl 8] AFA e} ofe g
Wk ohu]et shahghA] AbA] o] 8- <A fEl A S
2 AR el we AZEE W] ool AR A

upe] el 2757 glek olo] SlFellx i ALE

Corresponding  author:  Sung-Won Jung, Korea Food
Research Institute, San 46-1, Baekhyun-dong, Bundang-ku,
Songnam-si, Kyunggi-do 463-420, Korea

1045

:12_4_9])«]

vl oﬂ EH .
=Aull, °1°Jf oﬂ gk 2 af Absbge)
7 HZo] Al=sa Qlept

e A3t Boll Agke] NaClE A7), A7)
slo] Adolz]= AkEkgb] HL A 1,000 mV o) Ake
AR A Y AR Hold 7]‘5
nlsl.r,} Xia'ﬂ A]—;;]. 31 ugpg‘.g} %:;,Lﬂ;q_o o}zl
A o2l ot Arslaked Z9)2H1,000 mV 01%), £
Z 42(10ppm o)) 2 A AF4(0.05 ppm o)A

_?}L

an
pos

Fo] Arjn oz %m w7l el ow wzs
2 glomien, oleidh ALFH e 271ste] <184



1046 A Exbebs| =] &) 28 W 4| 6 3 (1996)

=5k AzvF g v]|EY 4EA diA4e
ofl 8} A& 7ol HEs v ik

A Absbps g Ad=a Ae) ik Jert
Wk A, o4t stakebEale de] fad AR-Sol
72 fehes 5AS 7R T 9l ofn] J By
7, AEAZLY 0| £52 A 4bstgel of
g Ayt AlgEa olont el e 258l W
g AR " 9l B AE Qs A de
A Aot

et 2 A= Hot AFHE 71Al s
Abstpe] Al Ak o] o] & FsAdS F &t Al vy
F, ool S, A 2 A 5 A AEFE
oln] ake{xl $laju] B gk AgAdH
g Adygten, 1 ANE ¥ ywalaat

= ou] Aol—

Mz % uhy

AN E
W, o, A = Ak A7)E A o
g §5HN FE5T Qs AFE Folelel A4

shsich

o atabg= ®=

Aol AR Al AbsheE 95 0.13%2] S5
& Aajatsts 7R AIAE A, Model : ob4]
2k 20002 7| Ealste] Axg Ale AbshadAl
$] 1100~1200 mV, pH 2.4~2.6 5=Fo]%c}.

MEtEEN e £
Abheled A ¢) 3 (oxidationreduction potential)}e] 2
Z-2- ORP meter (Model : RM-12P, TOA Electronics,

Japan)g- ARE-ahod Aol 4] FAskodv)

ABTF A i

el Absta=e] o] ol gt of 3F& dolrr] 98
FA HFE AHEEE E coli (ATCC 11775), Salmonella
typhi (KCTC 1925), Staphylococcus aureus (KCTC
1621), Bacillus cereus (ATCC 9634) = Saccharomyces
cerevisige (IFO 0213Y= §Ha-A)F 7 ubed F ol 4] Hof
wlol Algslict. gHH, E coli A wlX] 2 Chro-
mocult agar (Difco A8 AH8-8}9d 3, Salmonella typhi
AMel vz MacConkey agar (Difco A}), Staphylo-
coccus aureus *1¥) vl 2]= Baired-Parker agar (Difco
A1), Bacillus cereus= Nutrient medium (Difco A})y&, 22

2] 3L Saccharomyces cerevisiaet= Yeast & Mold agar

(Difco AbyE AH8-3F5I T}

o|ME MeXsl 50
Aol A&
aureus®} Bacillus cereus, Saccharomyces cerevisiae2)
sl skol 21 A Kot SYE ol B4 T
5 37C| A 2447} vleksE & sl AR 100 mivt
= AbrZelazel ok 1% (vAYE HEste] 37C
incubatorel} 4] wiokslalA wioF F 0%, 108, 208,
408, 600] At ZH2E 1 mid L FHele] PFAle]Ale
T2 A obg uiR] el mdaidc) Tk =
7“C°ﬂx-] 2427} wljokgl 3 A elA|4sto] uljokA]7
W B A e Al ALk o
Tr-r(371 mV, pH 6.72Y% AF2-3F 710 7 keich.
AT BT AT MR A8 NETEH
H] Sufe) HMa) AbEbella]  0~60E7F A A EhH A
homogenizer (1 AAHEELER, Model : AM-1)E 4]
(500 rpm, 1&498}3 2 1 mlE 33 3 TUg vy
L 2 A S A b wf R ol =k, e oFsld e} gk, A
3 Aksta: g4l 545541 mV, pH 6.23)8 A}-8-3ho]
A2l A 2T 2 st

b & o

al E. coli, Salmonella typhi, Staphylcoccus

o2

OIN -

[
3]

A2ER|of mhE Mol Lralo] MatHAN L Bis)
Aol WAl dal) Alsbae] Abstald ] wshs

Oxidation-reduction potential(mV)

0 10 20 30 40 50
Time (Days)

Fig. 1. Changes of oxidation-reduction potential in dis-
tilled water and electrolyzed acid-water at room tem-
perature @—@, Distilled water; O—O, Electrolyzed a-
cid-water
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Fig. 2. Changes of number of E. coli cell in distilled
water and electrolyzed acid-water at 25°C @ —@, Dis-
tilled water; O—O, Electrolyzed acid-water
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Fig. 3. Changes of number of S. aureus cell in distilled

water and electrolyzed acid-water 25°C @—@, Dis-
tilled water; O—O, Electrolyzed acid-water
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Fig. 4. Changes in number of S. fyphi cell in distilled
water and electrolyzed acid-water water at 25°C @—@,
Distilled water; O—C, Electrolyzed acid-water
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Fig. 5. Changes in number of B. cereus cell in distilled
water and electrolyzed acid-water at 25°C @—@, Dis-

tilled water; ©—C, Electrolyzed acid-water
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Fig. 6. Changes in number of S. cerevisiae cell in dis-
tilled water and electrolyzed acid-water at 25°C @—@,
Distilled water; C—C, Electrolyzed acid-water
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Fig. 7. Changes of total and coliform count in Chinese
cabbage immersed in tap water and electrolyzed acid-
water 25°C @—@, Total count in tap water; O—CO, Total
count in electrolyzed acid-water; (C—(), Coliform count in
tap water; @—@, Coliform count in electrolyzed acid-water
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Fig. 8. Changes of total and coliform count in cabbage
immersed in tap water and electrolyzed acid-water at
25°C @—@®@, Total count in tap water; O—O, Total count
in electrolyzed acid-water; (O—C, Coliform count in tap
water; @—@, Coliform count in electrolyzed acid-water
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Fig. 9. Changes of total and coliform count in kale
immersed in tap water and electrolyzed acid-water at
25°C @—@®@, Total count in tap water; (O—0O, Total count
in electrolyzed acid-water; (O—, Coliform count in tap
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Fig. 10. Changes of total and coliform count in lettuce
immersed in tap water and electrolyzed acid-water at
20°C @—@®@, Total count in tap water; O—O, Total count
in electrolyzed acid-water; (—C3, Coliform count in tap

water; @—@, Coliform count in electrolyzed acid-water
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