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Effect of Microbubble Ozone and Ultrasonic Wave on Ethion Residue Reduction of Tangerine cv. Sai Nam Pung
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® Life Science and Bioengineering, Graduate School of Life and Environmental Sciences,
University of Tsukuba, Tsukuba, Ibaraki 305-8572, Japan

¢ ATV AzInemans ainivetaslesinl Wedlvd 50200

Tuauu

as,INUSSUISMS

2.

nudveiaulssshadu

1.-3.

ulndis:

SRl

NUIVBYDIAUS

4.

unansmnfufau
Haumsiiuifien

7.-8.



nuveiduds:iadu (ciaonkii 1)
nslilelou Tnawfiuauaiuisaluniseondladiinlilasead1svesasiv
wang mndufivisanas adusansileiia (ultrasonic wave) Wumnelulad
Aiuszavsnmlunisannsiuilouvesansduriduazansedundd Tnovils
Tuanavesinfingafifigumainazannudugs (sonolysis) neliAneyya
dase (radical species) lein H, "OH, “OOH fanansadvhanslassadiaves
asedlumsazansldlnense nuiteadsiisinvinavedlulassudalelsy
fufvedudansledalumsanasslnosunndslududemiuiugaeiis
FENINNTA KA

aunsniuaasms
1 nsAneUszansainniseandinduvastulasiuidalalausiunu
adudansluda

ihasazane K 2% wdnwlssansnmnisesndndulilasiuia
Tolwusauiunausansaiiannud 1000 kHz #iai15, 30, 45 uag 60 W9l
duiiegrannsiaainisuanaselelefulagiiluinAinisganfuuas
firnuemadu 354 nm uarUSinalalasiuilesesnles (H0) su3Bmsvos
Great Ships Initiative:GSI (2009)
2 wavasnisiszuululastiudalelousiunudansladinfonisandns
siunasdlnesunnddlunadunazgunimasnisiiuiien

sreganaduunuluaisazagenguuasdlnesunnududuy
10 ppm Wunai 30 wd Viqmmﬁﬁaaﬁﬂﬁﬁ’guaﬂl,l,ﬁq Mnthuthsednai
flansavansenguvasdlneeuiiindeuiefaduludshunesidszuululas
Fudalelwusiuiurdusansiladiannug 1000 kHz WWunan 15, 30, 45 uas
60 Wil inuduitegeHaduI AT USInaa B noounndns
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WetansasuuUamnnuamdall maudsuudasdivdeniagldiedos
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Figure 1 The iodine liberation and hydrogen peroxide (H O) concentration
after being exposed to microbubble ozone in combination with ultrasonic wave
at different time.
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Figure 2 The percentage of ethion degradation in tangerine
fruit after washing with microbubble ozone in combination with
ultrasonic wave reactor (MBO3+US)
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Table 1 Changesin peel color, weight loss, TSS, TA and ascorbic content of tangerine fruits
after washing with microbubble ozone in combination with ultrasonic wave (MBO3 + US) at 15,
30 45 and 60 minutes and storage at room temperature (25 °C) for 7 days

Treatment Peel Color Change Weight loss  TSS TA  Ascorbic Content
L* he chroma (%) (%) (%) (mg./ml.)
Control 40.19a 1.35a 26.05a 0.73a 9.5a 0.54a 3.70a
MBO,+ US 15 min.  38.91a 1.30a 25.74a 0.75a 9.4a 0.56a 3.51a
MBO,+ US 30 min. 39.39a 1.34a  26.04a 0.71a 9.8a 0.55a 3.48a
MBO,+ US 45 min. 39.49a 1.31a 25.74a 0.67a 9.6a 0.53a 3.53a
MBO,+ US 60 min. 40.59a 1.30a 25.74a 0.69a 9.5a 0.54a 3.71a
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frunszuIunsdsneszuulilastudalelsusiuiuadu
Sansladn LiesainAnsuanuaeslelonuduiuias
Srmafaufiseendiadu fedudefinsvanudeilalefu
senuINUAnsIAaUise1eandnduiin Tneusunu
HO, Afutunanddidudansvnusuiussninslalas
‘U‘UL‘UﬂIE]I"?J‘L!LLauﬂauaaMSﬂ%U?ﬂumiNamhydroxyl radi-
cals Failnanomsiiiunisuaniaslelonu lneuszavsnm
Tun1snsuanvdeslelefuifivanniunusseynailunisin
UF5en senpdesiunsdrsmadusesililastiuidalelsy
Sufupdudansileda Tneauansalunisanuiune
YpsanseuuasdlnesunnAslunaduiinnuduiusiu
SyeEaluNITANHaEN

asllulastudalelousiufuaiudansileia
Bunsvhaleelinauuudaasuiu (synergistic effect)
\osanadusansiladindaoiudnenmlunisazaien
Trulelou Telvudoieuldadedulunisesndladens
WuReniu Zhou et al. (2013) laseawinlunsldlelyusiy
fundusansilaiateiiudszansamlunsiinesndndu
vodlolgy wavkiunisaanesivesddon malachite sreen
Tnerdudansiladngiofiuauansolunisavarslu
Iwﬂuiaiﬁuu (Zhang et al,, 2006) waz nsldaauSans ladn
ANUA 1000 kHz aufulelswdunan 60 uid awnse
PIganUsuuaInnA1e chlorpyrifos ’Luwanmmamlm
73.05% (Pengphol etal, 2012).
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Tofia annsnanUinamssuuassinesuadld uaznisanasaeiiudy
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Great Ships Initiative (GSI). 2009. Procedure for analyzing hydrogen
peroxide concentrations in water. pp. 1-5

Pengphol S., J. Uthaibutra, O.A. Arqueron, N. Nomura and K. Whangchai.
2012. Reduction of residual chlopyrifos on harvested bird chilies
(Capsicum frutescenes Linn.) using ultrasonication and ozonation.
Thai Journal Agricultural Science 44(5): 182-187.

Zhang, H., L. Duan and D. Zhang. 2006. Absorbtion kinetics of ozone in
water with ultrasonic radiation. Ultrasonics Sonochemistry 14:
552-556.

Zhou, X. J.,, W.Q. Guo, S.S. Yang, H.S. Zheng and N.Q. Ren. 2013. Ultrasonic-
assisted ozone oxidation process of triphenylmethane dye
degradation: evidence for the promotion effects of ultrasonic on
malachite green decolorization and degradation mechanism.
Bioresource Technology 128: 827-830.
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18 wisludaialofurinunin 10 U usegrslsimudnanulgmddgde
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uspsthihduildluusugamafineuntsine Pol #ae NIR
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malulszinAosansids uiannlimnyauiuruavewieudosiiiuifen
Tuvssmadiu ssuulmiisznoudne wdesduasiBen dwsuduvioudos
figuansaussyndenauiivunayssana 2-3 fadiums uazgunseiin NIR vunaidn
dwiulilurfemaaes (LAB-type NIR instrument) fiansnsaldinanumnu
mndevdvanBenlilasnsddaglifosduh ssuuildinlilulssnuthma
Tulofiundn sausdtifiuifen wa. 2509-2550 Taelsssuusazusisddonins
Tssnuannndn 300 gasetu ssuuil wenanaztelinsinditeusediums
PreAnouunudesthdniuluogvmnduarudugunniuudy Samns
dnlifamussinsineg luvieudes weldaiegudeyaifienisimun
Aunnvasdesluganaselusniie
sruuUszifiuiladneAmauunuiildoglutlagtu fduneuda

1) saussyndesdunseniigaduimiinuasduiiesdlneiaies
dusegna (Core sampling) FwazdusnetevioudesUszinm 5 Alany
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3) YrveusssazenluduaziBendioinio
fuazidun CGO3

4) Yrdesduaziduniilauszuias 100 ndu
Tanlulunninvesgunsal LAB-type NIR instrument
nstuiinalgnaties 40 i lneuszune (gﬂﬁ 1)

4. ¥annumaulag LAB-type NIR instrument 3. duazidunlasiaias CG03
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aswWisufisuszesnaiildlunisinaanuwinu
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Souldinanussana 21.8 undl aulsen PU luvassdisyuuln
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MntuneunsiuasBonauld PIC ziuldinszuul
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WU AR mié’wnwuzmiqﬁ;é’ué@a MsuSugumndl
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mswi 1 ssznanBumsIonnusnuanthaudas
ta-n1ndasdua-Bualosnsy

F/ns Fuazden | auth | nsialae NIR | sau
MsInAndesduazden| 1.1 = 1.5 2.6
ms¥aanihaudes 23 3.5 16.0 21.8

* Mdag; Wil
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