BENEPRLDF V3470 F TV EHvnizhy MFEOBREGRIR 117

< P27 AR REB I >

RILFENR L L F S v~f 7aF ) NT V& Hw
NS XY REEIE S

B

R BEFEP RV Vx4 70
F 73TV (O;MB) 254 v MEFEOHERI RIS
FAETEIZOWT, O, MBULE L 72 v MEF3E
DI R R, BWHR, MEB LR
BRI RIZTEEZHLNICT LI LEHBE
L7z

MHREXVHE

1. #Esst

LY ARTF ¥y X iE 2em W HICAy ML, %
72Xy XRS5 mmOTYY I L7z,
2. BRFEWNE

A& ¥ RE A O fenitrothion (FT) % /Kl
KTLO00MEAI L . BAHI ZHML 720 2 DEHR
WAy PLF AL Ay PFyR_RYBLIOTY D v
NY &g, GREFTIC24REHERE L 720 20D
%, JKEAKT 1 77 KRER. DN 2175 72,
3. AV

MR TS KB Z B, FEEBENITHE L
B AKE Ulze AV v & M hen J5
L MB (L-O3MB) FEA 3¢ 1 & 72 13 0 9% 77 X
MB (H-O;MB) J&4: % & % %13 T O, MB % 5 4k
S, BHEF YV VIRED0.5 ppm Il o 72BN T
FEE AL L, WIS R = 5, 10, 1577 iR
B L7z OKiiE20C)o MR IEBIRFARFIZE
HL, KYF47aryba—n& LTHCl, LLiix
200 ppm DO WHIHEFEEF M) 7 AERPITEFRY
AR L7zo RUHAXITLIZITD R h o 72,

R
(7

T
3

A
P Lo

o
puiy

4, FHREBEEDSM
FRAE REEMH B X OV, B o & FAk
DTl 72" il B X OG5 IZ S LHX 4

S S

pABAT 5 720
5. IBEOAHY FREFFIIYVFvXYDORE
F XU BHFSHFHME

5-1. Ay FEZZETYY F v XY ORI %

1y PBITY) F v, KABHE R
fE4RICAN, 4ACTL 2B XU 3 HHRIEL 72,
52. 1y PELETUY F v XY O—HIEE

B X ORBREFB O E

10gDHy FE2ETFEY F+ XY L1990 mL D
WHAEFAEAKEZ A Py 78I AN, A b3y
H—T20HEREIFA X L7 BONTERE
& Ly MK TION Z & B
WAL, & 1 mL 2 FEERB LTV F
Yal— MEHAE AW TERZENRRE# L 72,
— AR £ & VK R £ 37 C T 48 IR [
JFUUREBICENZFNER I N zau=—¥
ZWPE L, 2085 LTE L, FEBRIT3IMYEL
1To72
53. v bR XY XY OWENE

71y b XY OPPEREIIE LA F— 2 v
oo T2 Tx— BRIE Y 7, WERES LT
WoEERIFZENENEE3.0mm O M FHIE, 0.1
secy 1.0mm/sec BELU900%E L7z By My
R % P10 DRPHNTWELTIT Vv —FA N
THEEL, 77TV x—=F xRV ORERIZY 7
LRWE D ITHE L, B2 e Lz, WE
F10# D K LT 720



118

i b I e A

Vol.24 (2017)

54. Y FFIYRYDEYIVCOER

FYrRYOLES I

Y Colis X ERIE, GL

Sciences 77 =H IV ) — MIHt> TIi- 722, Hli

B X O WBEX Z &1

6. EBIEHRR

3 }i@’/ﬁo 7:0

O; MB35 X OF ClL, LBl %2 157 4T - 72K
Wiz, SEM B X " TEM BI%E L 7,

7. WrEHALIE

155 N 72 4% 1% Tukey-Kramer #: 12 X 0 &
W %47 5 72 (p<0.05) 6

BRELUER

KZMBBEOH Y LT A, Ay FFIRYB IO

T FXARXYOFTHRERZELIIRT, B
ML & ADOFTHREFIL, WK B X O LB
THARITIBDODON o720 By FFXXRY
O FTHHE L, Cont XD 1555 W TIEH87%
BETH - 7205 MoK TIEHR 54 ~68%&

v E R L TR Lz, TWY FrXyo
O;MB®D 5 B X U155 B D FT 5 %1% Cl, L
HIX XD o208 BAEFBEICE AR
BOLNLG Dol RUWHEDO S Y ML Y ADFET
w127 g/FWTH - 72DIZH LT, RULEHD
Ay FBLTTFU) FrXYOFTEIZ, 298 &
C21ng/FW ERL1/5THo72s TOHEELT
KM ED Fr XY TIERAEOMIEAEIC—E
W, ZOTITHA L KRE S OMBIlRDOENS

XL, Ly AT EROMBE S b L <1
RHBECTH D Z DO RMEEDPRKEL RL DT
D, FTO®Ai R, S HIIEFTHREICHE  EEEL
TWa EHEZEEINL, Iy ML T AT O, MBALE
WX B RERENRIIBOON Lo 72720, D
FBEDEBETIEF r XY DAREMHA L7z,

BB HED Ty P BLOTYD F xRy OBH
MERER2ITRT.Cl, BLXPO,MBALHE L 724 »
b Y XY O E EU. Cont X & L Th

WY L7z TUHFrXRYDOFTEREAFIZ, &ML FPTWAMEN 2 R L 72AhS KRIBWEEIZO0,MB
X OIS THI29 ~45% L. By FF X WHETHEIZWA Lze TUH F v Xy o —ff
120 | HYPLEX | porpsy | FOYFeRy
]m T K o
g 807 3
E o0
ﬁ 40 [ ——Cont
L -=—Cl2
20 " —e—|-03MB
o |Lm—H-0MB] ‘
0 5 10 15 0 5 10 15 V] L 10 15
JLFRES Rf(min) SRR E(min) LERF; (min)
E1 O;MBIEICKDAY RUFA, Ay RBKRUOFUIDF v RYDFTIREER
i a W AN = KESEE ¢ B " — A = KESEE
5 - 5
N =%
S 3 S 3
¥ 4
4 2 = 2 4
1 1
0 - 0
Cont L-03MB  H-03MB Cont L-03MB H-03MB

K2 O;MBIUEICKDAY RBRUFUDF v RYDKE
ALy hFvRY B FDF XY



FHEFENR DA 70F ) NT Ve 7z y MNPEOERER)HR

119

WEB X OKRBREBBRIENHXTIZEALED
Lotz FaxXVIFE LTS ME YW
HZAD AT 728 Cly 2543 Cly BLIZ X 1 3%
BLIZK WEHIEBE SR TWS, 2072H, Cl, B
KO MBIZE ) T F v XY OREA A L
LholzDlx, TUWY FryxXVIEA Y FF Ry
£ 0 YW A% <\ Cly F 7213 O, MB A8 b i
WADAATZHMBEm» W LIZE b0 L%
AoND, Flo FAENEPEG S O0;MBRLE I
BN RNEEE G2 oo Tz,

FWHED Sy B LOTY Y F v XY DK
Hris b o — e BB £ OVKIB W B R R B 3 1R
To Ay MF A _XVITBITSCL MFEEO K

FERUEI I P A 2 2B L 7245, OsMBLEE D K
RO m Az sz Lo L, 7y b Fx
XY O—BEME B L T F v Xy o— 5l
Wl e KW ClL, B X 0T O,MBALEE & &
WAL 720 202813 O;MBRLEEIC X

DAy bE YRV ORERBERSA RS L
ZELBRLTWE EEZONS,

FZHFLD F7 v b F v XY OREWTERIE X Cont & 28
b3, W3 HEEFTEUHTIZEAEELL
e o 7z (RERAEWE) o

FUHZDF v XY OWEFET Oy I C
GEOHER TR 4 ITRT. O;MBRB L7274 v b
FrRXYDOES Iy CEEld, IEHEOREIZ

Log CFU/g

- Cl2 -8-1-03MB —&—H-03MB

0 1 3

2
sy A=k (=}

Log GFU/g

FrRB A

& Cl2 -9 L-03MB —&—H-03MB

0 i 2 3
RTER B (R

55 -

Log CFU/g
bl
(=]

E
&

- Gl2

-8 L-MB —&—H-MB

4.0

B R(E)

X3 BREMEUHY FBRTFUIDF v Y OB B O—RMHENS KUKGEEFY
Al: Ay bR RNYORBER A2 1Y by XY O—RHEE
B1: TUIDF v NYOKRBEEFY B2: THIDF v XY DO—RHHEL

— 90 - . .

= HubFply FHY ey

=)

o

e

E=

£

=

2

E

= 10 —-Ci2

8 —&— H-03VB

c —o-1-03MB

8 0 T T T T T T
0 i 2 3 0 1 2 3

FrEk B¥(B) friEk B #(B)

K4 O;MBAUEUTeF v NYDSEITEHRDOESY X CEEDHR



120 i b B I e

Vol.24 (2017)

v —ZOMIMNIRD SN h o7z —F, TY
DFYRYOE Y IV CHEEIT EUHEX TR
i H B ORI A L7z F#I2. O MBALEE
WEBTUD FyRYDOESY IV CEHEREIL I
HE1HHWCCL ALY HZ o705 W H
B2BLXUO3HHTIECL, X LML R,
O;MBLEE X, F ¥ RXRVDE Y IV COWIITHE
B 2BhWIEMWRREINT, FAyRXYDES
IVCHERI, I TRELERDZ I EN
5. Ay FFXRYDOEY IV CEHEEOHERDOK
M2 ZEE, ¥ 7V ol L7233 Ao » 12 X
0. IFEHBoORE I —E 0B &R S 7%
MmolzbEZbN5,

1553 @ O;MB Z 7213 Cl, LB £ O KI5 H %
BHBIZ LR, SEMBIZ L TEMBIZE L B 1
RN AR IO N5 72 O, MBLEERH
THERPEOON o7z L L. WK
ClLL LB X ) & O;MBRLE TN rolzZ &H
5. O;MBRLEL & Cl, AT B A /1 = X L HTE
bbDEEZLNL GERANK),

¥ & &

By NEEEOWREIR I T E AV YL 0
FIOONT VLB, FEA I X % A RITED S
MR o 7o h, DERALBIE O FALIL & T
71w & F XXy O K R REEL D BN & ] LR
TEWCENTz, S 1RIE A Y VIREE: DN
KR E ORI, A~ f47aF I N7
FAEHFICL B ERZRE LT E 7w,

2

AIEZ BT T H124 ) (B8 i B - &
ALIREL 2> S WFZEBI 2 L TWwzZ& XL
o STITEIEHH L BT d,

X

1) Ikeura et al. (2011). Removal of residual pesticide,
fenitrothion, in vegetables by using ozone microbubbles
generated by different methods. Journal of Food Engineering,
103, 345-349.

2) V=TV A ALCT 7 =AW/ — 1, HPLCIZ X
LEMTOESY I Y COLH, 9. http://www.gls.co.jp/
technique/Ic_technical_note/009.pdf.



The removal of residue pesticide, quality and microbial safety of fresh cut vegetables treated
with ozone micronanobubbles generated by different methods

121

The removal of residue pesticide, quality and microbial safety
of fresh cut vegetables treated with ozone micronanobubbles
generated by different methods

Masahiko Tamaki
Meiji University

This study was investigated the effects of 2 types of ozone micronanobubble
(O;MB) treatments on the removal of residual fenitrothion (FT), bactericidal effect, quality
evaluation and bacterial morphology in fresh cut lettuce, cut or shredded cabbage. FT-
infiltrated lettuces and cabbages were immersed in sodium hypochlorite solution (Cl,)
or solutions containing O;MB generated by using micronanobubble generators of the
decompression-type (H-O;MB) or the gas-water circulating-type (L-O;MB) at an O;MB
concentration of 0.5 ppm for 0, 5, 10 and 15 min. The residual FT percentage of cut
cabbage was 54 -68% after 15 min treatment of Cl,, H-Os;MB and L-O;MB. The residual
FT percentage of shredded cabbage was 29-45% after 15 min treatment of Cl,, H-O;MB
and L-O;MB. The number of coliform bacteria in cut cabbage was significantly decreased
after 15 min treatment of H-O;MB and L-O;MB. Although the number of coliform bacteria
in cut cabbage after Cl, treatment gradually increased for 3 days at 4°C, the increase of
coliform bacteria number in cut cabbage during storage after O;MB treatment inhibited.
Ascorbic acid content, pulling strength and bacterial morphology in cut cabbage during
storage was equivalent with all treatments. The removal of residual FT, quality evaluation
and bacterial morphology in cut vegetables have equivalent efficacy between L-O;MB
and H-O;MB treatment. The O;MB treatment inhibited the increase of coliform bacteria
number on cut cabbage, and exceled in storage property compared with Cl, treatment of
traditional method.



