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Folet FH EF] nAERY] #AE A7) H5te HAEL FUAF Fo] AR EYF Adolgt
Aol A 5FF(FAMH AR AUF S0cmetd] 75 49 A, FME AA 2UF 1m Y- o1 3% F
Aol A, MAYX AUF 1m ol 8% w49 A, GAH A AUF 4% %M )& B - 5}
k. MAE FAHL 5FFY WAE )83 vidd ¥FE GN2 Microplated] % §F MicroLog 4.02A
Systeme o] &3t FASIAT FAMAFH S5HAA AT EYA F 23F 9 7571 £l - FAHHN LY
7} FFEE colonyT ¥ HANAN $HFL thdH 2tk TH%ML Badillus cereus$t Leuconostoc
lactis, 3%-%52(AWUF Imobel)2 Bacillus cereus$} Staphylococcus cereus, 3%-5X(Im$))& Staphlococcus
aureus®t Escherichia coli, 8%-5%1<& Bacllus cereus®t Staphylococcus aureus 183l 4¥-5A4L
Bacillus cereus®t Leuconostoc lactis2 15}tk Colonys=9t WA o] W& $43F& Bacillus cereus,
Staphylococcus aureus, Escheichia coli, Leuconostoc lactiss 2] ©£2.2 Ve, Zad wha ¥l
W $-AFL Staphylococcus aureus, Escherichia coli, Leuconostoc lactis, Enterobacter intermedius
o2 Jehgt} ool A Eute} o] colonys 7t Bi HAo] Yo ZAlg EoAe] v Wikt
¥ Bacllus cereus$}t Staphylococcus aureus?! 0.2 Bl g},
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pHE BEHuT pHA RobAN %40 A9Pal weh AM3 F7hshe Agolm, Saer)x
30 Hbsh FARD 36A/INN FAY dETFRT pHA RATL, SALNE AATFE Gz
T Y BF ggc 4% 3 345: $480) me Golx: Ao, ARV AN
T4 g Rt AEE BQE GETO wsd HAL R AL BAT, A
=AY, SAZAx AstPe got GEART EsF 4 0UAA ZrksTl 1 0%z 7
I FEREE R @7}%&01 Be43 g 2tk 9EE SR x YA, AEY 3
AT, EARAz BAT BE AYlH TR AE ol e 2F ko, £4 0A7A
IEert AvHoz %owcm 2 ol o Frbatdnh AFSe AS SAYss, =Ry
SAZA2E BHY 22NN 4 NU7A Awdozs FohsTt 1 oFE Fase 2
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AS mERe] Zo] o]Rox R WA EHRA7 29 FARAx HF nFFANA 4 604
o)l aw4s AA Z73EY. Bl Bxqr|x HhTe =AgAx AskFAA R O
2750 2o AL BY:, &4 60U7HA wde) 2F Frtsgst Brddon, SAELE
HA7he AP TN @dgo] 7t =k opvlE ALE ExAV|2E AVME AR 53
Butzl =724 2E A7 HgdA £4 90474A BRI dxTe 2 Bole FhE o
z27ac Z71s 9 YRR £4 309dE EQRE dx2To v SAdria 52382, =
A7+4 % HB7b EF maltoses} glucose 3ol Egtou, %4 60Ul sucrose$t glucosed) &
Zro] HQtl. §714ke] A9 &4 3097 60¢€l citric acid, malic acid, succinic acid, acetic acid
7} AEEY. 5 AA AT, S2AF AR 5%S FUME nEgo] A g o F AAFHA J|ER
AA Edh
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EZ32E A7 FH ATFFE AR 30~40x10' CFU/gelR e 5Co A 3%
ol A 25 AR 7 AEF7E M Bhon o|FRE A BUA 1 log cycleo]d
23k 5ColA 45 ARVt z27 528 T BF AFE 10° viwo)
oo %82 H/lEErt EEFE AEFe #2844 5T AR FHY AR - %o
v Ao Wgs ofF vlxd A% Jehlidit

20C AT Afoe A 157 < AY dA v&E2 FA%q A 1FUAY Q279
BEFE 100 CFU/g o1 olew, 523 x H7l7E d27HT) 08~16 log cycle #& AT
FE FAsS AFAo] FAHAUY FFEx TN E HEEd wWE AFF Zole
02~06 og cycleZA 1 ol A2 HolYth 20T AT FHY &R - F%0] & AFF
o] Wglel Hl&g AFS Jdetdded, dxT7Y FF3x HAFURY 5 Aol AF 34Y
oF 2 log cycle o1& JEMJ T AF Z271¢ A BrldlE 2 Aozt A9 gl
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vio] wiF A ez A¥P" F AFEFAELE BAIY] 93t w9 glycoconjugate- MeOH
E-& Amberlite XAD-2 ¥2& chromatography® ##3l32 ©} % MeOH fraction® &4
7R3 et @ -Glucosidase, B -glucosidase®} thioglucosidase X2 &3 v A8 HERT9
7t EHEEREE SDE Wioz Y FAEE FHsz GC/MS 71712 E43
3-Methylbutanol, 1-pentanol, 3-methyl- 2-buten-1-o0l, ethyl 3-hydroxybutanoate, benzyl
alcohol, phenethyl alcohol, thuyl alcohol ¢ &4 3tgEo] vz Helo & AFEF
aglycon® 24 ZA¥d U FridEez FAHJLH HEANDY gzIdMs EAHA
&gkt 3-Methylbutanol, benzyl alcohol, phenethyl alcohol® a -glucosidase Ao 281
ethyl 3-hydroxybutanoate, benzyl alcohol, phenethyl alcohol€ A - glucosidase *zlFo| t}gk
FHEY A em, thioglucosidase HE TN & 4 AT vy ¢ He F/7Y
A 34 3EgEol FAHUG
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NE WFAEAM FHIZo| anticarcinogen2.2A4 8 715 HT i A7t o] FAAL U w
ZgA, B dFdAE viFe AARHE 6z TR A4 EYE glucosinolates THE
Thymol W& A&t FA3AT A8 Aeje] w3 & outward, middle ¥ core parts®
¥ Ztzbe] part® midrib ¥ leaf part®2 3l F 67 E 2R UFo] 474E e FEFI4T
Anion exchange column(Dowex 1-X* CI' form, 50/100 mesh)& E#}A1Z] #%2< Thymol
methodE& A3t % glucosinolates %< ZAslAth. Glucosinolates®) 7HA1 394 ke
outward part®] midrib 70.63 «md/100 g, leaf 10520 #mol/100 g, middle part®] midrib 67.18 g
mol/100 g, leaf 9259 pmd/100 g, core part® midrib 71.51 £ md/100 g, leaf 92.30 xmd/100 g2 }
eyttt wjFe] B4 wel F glucosinolates T #HS #23F ZolE veElyonm AWtz o g ujS
9] % glucosinolates: leaf¥ 97} midrib 2.t} = A A E Uch 3 glucosinolates 48 930
AL8-E crude myrosinases FAAM FE8td F283FH EHL FAEIY. E49 Ao F¢E
HlRjE QRle R 2%, pH, ascorbic acid, YA, 24028 FAlSI¥ e o A3 37 C, pH 7 2
ascorbic acid 10 mM FE=dA H3: 4L Jedt. FYAlo] 23 A2 mercaptoethanol ©ll
H) 8] ascorbic acidE& F71eAS W & A4S JEMWTh £33 FHolL9 Hzbd % g
g4& CuCl 2 HgCl o] 348 ZA A3AF]H NaCl, KCl, SnCl, MgCl. ZnCl, CaCl, CoCl &
A74elA] g Wt FAE A4S VM E AeR EAHIIY. F R E dEsld FE% 23
a9 48 vud A FHEHOZ Fo Ao FE&F aLe Mol TE Ko H]I
2 BEgE BPoY Ade dE ®¥ol7t v AR AlEd
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Antimicrobial effect of individiual or combined treatment of ozonated water and
organic acid.
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School of Food Biotechnology and Bioengineering, Kangwon National University
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Abstract

The effectiveness of individual or combined treatment of ozonated water and organic acids
was examined total counts to lettuce, chines bellflower and enoki mushroom. Each samples
were treated individual or combined with ozonated water(0.4ppm) and 1% organic acids(Citric
acid, Lactic acid, Acetic acid) for 5, 15 and 30min dip times and sonication was applied before
the ozonation. At the results of each individual processing, dipping with ozonated water(0.4ppm)
only decreased total counts below 1 log CFU/g in all samples. Dipping the enoki mushroom
with 1% citric acid was showed the highest decrease with 1.11 logCFU/g for 30 min. Dipping
the lettuce and enoki mushroom with 1% lactic acid were determined the highest decrease
with 1.08 and 2.88 log CFU/g for 30 min, respectively. Dipping the lettuce, chines bellflower
and enoki mushroom with 1% acetic acid were showed decrease 2.51, 1.45 and 3.58 log CFU/g
in 30min, respectively. At the result of combined treatment with ozonated water and organic
acids, combined treatment of ozonated water and citric acid after sonication was determined
the highest decrease with 2.33 log CFU/g in lettuce. Combined treatment of ozonated water
and acetic acid after sonication was showed the highest decrease with 1.19 and 2.33 log
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CFU/g, respectively in Chines bellflower and enoki mushroom. This study determined that
combined treatment of ozonated water and organic acid was showed better antimicrobial effect
than individual treatment and these effects had difference according to the kind of sample.
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