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Effect of Ultrasonic Wave in Combination with Electrolyzed Water to Wash Aphid off from Yardlong Bean
after Harvest
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Abstract

To study the ultrasonic wave (US) washing at various frequencies of 43, 200, 500 and 1000 KHz in
combined with electrolyzed oxidizing (EO) water and electrolyzed reducing (ER) water to remove insect pests
contaminant in organic yardlong bean after harvest. Electrolyzed water was generated by electrolysis from 5%
NaCl solution, which produced the EO water from anode was diluted to 50 mg/ L [pH 3.6 and ORP 234 mV] and
ER water from cathode was diluted to 250 mg/ L [pH 11.54 and ORP -248 mV]. Then, washing aphid
contaminated yardlong bean with EO and ER for 5 and 15 minutes and distilled water (control) and then the
reduction percentage of aphids on the surface of yardlong bean was calculated. It was found that washing with
US with frequency of 1000 KHz for 15 minutes was effective to reduce aphid by 46.51%. Moreover, when
combined with ER was more effective to reduce the number of aphids by 63.89%. Whereas, the US with these
frequency in combination with EO for 15 minutes reduced the number of aphids by only 42.71%. Then the
yardlong bean were stored at 15 °C for 7 days for qualityies determination. There were no significant changes on
weight loss, chlorophyll content and visual appearance in all treatments. Thus, the US with frequency of 1000 KHz
in combination ER for 15 minutes was the most effective treatment to remove aphids from harvested yardlong
bean.
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Figure 1 Schematic presentation of the electrolyzed water system.
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Figure 2 The reduction percentage of aphids on the surface of yardlong bean after washing with ultrasonic wave

(US) washing combined with distilled water for 5 and 15 minutes.
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Figure 3 The reduction percentage of aphids on the surface of yardlong bean after washing with ultrasonic wave
(US) washing combined with electrolyzed reducing (ER) water (A) and electrolyzed oxidizing (EO)
water (B) for 5 and 15 minutes.

Table 1 Percentage of weight loss, chlorophyll content and visual appearance in yardlong bean after washing
with ultrasonic wave (US) combined with electrolyzed reducing (ER) water and distilled water (control)

for 15 minutes.

Treatment Time (Day)

Day0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

% weight loss Control (DW) 54.45a 53.18a 52.78a 51.82a 51.54a 51.47a 51.01a 47.74a
US+ER 54.31a  53.46a 52.60a 52.26a 51.66a  51.45a 51.13a  48.01a

chlorophyll content Control (DW) 0.03a 0.02a 0.02a 0.02a 0.02a 0.02a 0.02a 0.01a
(mg/100FW) US+ER 0.03a 0.03a 0.03a 0.02a 0.02a 0.02a 0.02a 0.01a
visual appearance Control (DW) 5.00a 5.00a 5.00a 5.00a 4.50a 4.50a 4.50a 4.25a
US+ER 5.00a 5.00a 5.00a 5.00a 4.50a 4.50a 4.50a 4.30a

Values are the means of 3 replicated measurements the different letters indicate significant differences (P < 0.05) and comparison of
means was performed using Duncan’s multiple comparison test.

F150IMA
a 'y 2 2 1 o 901 a & 1 2 2 dl dl A a as &
HANNIAATIZINTANAIY US sanfutnaidaninglas wudanis&nedian US Airanudgeda 1000 Nlaldsmd

ganfiuth ER fluaan 15 Wil anunsnanawananeeulinngn Ae 63.89% Andinsldaaunngn ietianawdulyl

¥

1697 US fiannungeanunsnsunaunasgeuniinuuiaiingns asanisoilinaadeuigaeantding Gauansinean




9. IgAAanFinemg 17 50 @1Tuii 3 (MAw) 2562 HAYBINIT 263

mu"ﬁaﬁ’lﬁm?&umwuﬁz};ﬂumiﬁﬁmLmem Hayes et al. (1983) 14 US FANNE 43 uaz 447 AlaEsAT aunInan
Funnulddauizafieauunasiunes (Dacus dorsalis) WAy Samira et al. (2016) wuAnngld US fiannud 43-45 Ala
GEZG LL@zgﬂﬁ‘Nﬂ":ﬂlu Sin (x) waz Cos (x) umqumm‘mmm@mmmmLm (Ephestia kuehniella) WLﬂuﬂM?W‘ﬂm
wananis Moghaddam et al. (2016) wudnnsld US fimaud 35 Alaldsnd wiw 6 dalug g@nunsominliEnaung
(Tribolium castaneum Herbs) vaLviaananfeuiunannaldanige FeunnsirerumsindmmazgeuLuiaiaiing o
ﬁlﬁ’l’@ﬂ%ﬂﬁlummﬁ@qﬁq 1000 Alaidfpd iasaniwansaufinui LL@:ﬁﬁﬂwmzmwﬁﬁﬁmm‘ﬁmﬂ%ﬂm@m’iﬂ@ym
faiingnn wardelnanlunsdnenie 15 wf AwasluszansnmgegalumsinWindeseuqaeenld

waznsdnediantin ER ﬁﬂa:ﬁw%mwmmsluﬂ’]mma‘i’]mmwgﬂ@'@u L‘ﬂmmﬂQmmuﬁﬁmmﬁwﬁmﬁ%ﬁmw
dundnenuay vierhendreauiilauasiRanussiein fanaRdudn neranefaunaga wazllatuinasszy
UEVRENES TR ZCITEITN ﬁﬂﬁﬁ'@ugmﬂ’mmmezgmﬁﬂmmwmimu@umm@u@mmﬁﬂmﬂuﬁq
(NINAMNYVANARTNNTUNNE, 2554) wanaNENENNItth ER nanfuinendnsanuluBundiuanzay indnavin
mwmzmmﬁﬂLﬁ@@mma‘ﬂuﬁjﬂummmeﬁmgﬁwﬁqmﬂﬁmﬁm m@ﬂﬁqm‘lummmﬁmqml,umﬁmgﬁfﬂﬁﬁéﬁu
AAAARNALNNUINE LY Hayes et al. (1983) 1§¥n98auerlila TnelAanud 50 @, 117 Taas 1lwnan 10 win
SuAUNTANEN &9y (detergent) ilanunsansuuusauna ildaenuie 6.2 § wazlausayuae 1.8
Fin Lﬁ@lﬁﬂuﬁumﬁé’wé’qmﬁ%ﬂmmﬁ@ 38.8 7 anAuaLAALENEY 50 Fasiedn

Lfl‘l‘ﬂLﬁuiﬁiﬂ’]fﬁﬁﬂﬂ’]ﬂ%ﬁ@m%ﬂﬁ 5 asramadud Wunan 7 Ju Lﬁ@mmﬂﬂﬁﬂuuﬂmmqﬂmmwﬁmmi
mm@ﬂﬁmﬁﬂ Psunupaalsiad  uazay LLuu@ﬂmeHmﬂgmﬂuﬂﬂiuwﬂmmmimmmwmﬂummLuﬂnmqm
aanAReari Hao et al. (2011) fldmanuinmsldih 0 uaxin ER Tumsdnadnuaz sun T lfnanssnuAnIAINIg
nTuInng

a5l

Q

n138nadatineNadae US NAND 1000 Alatdsmd dauiuin ER 10 15 Wi 418170 8A/NUIBINAEEa 1
15angn Ae 63.89% warlinuasinuansdramesuamnn Wun negoydetinin Bunueseliiad uazazuuw
anmouzisngniauenlunnganimaass

ANUBLIAM
mﬂm@mmumﬂgumma‘msfmmummsmumm AANINTANYN  ANEANENANERT NN ARTe v
mmummmvxlmmumLL@y@ﬂmm"’Lumimw wazaarauAnIRAAINeNAY wanendei@aslud gududanssy
malulatindanisifuien ANININUANIZNIINNNINIGANAN LATYUYANLUNITIAY sz ALTTUARAN AN AN
ADENTINNNTIS BT AU sYanT) 2563 m‘lwumumuummﬁmﬁlumqu

LaNAN9A1NDY

NINATINTINTAT. 2554, mﬁmmaﬁnLmzmaiﬁam«?‘v'ﬂm'aﬂnvl,ﬂmquiiﬂ. AINATINNINSAT, NIENIIUNBATUAZANNTOS. NUNN.
21, 3

naxangnAaninsunng. 2554. unandneanu wednven wawsy "Mdnunas”. [sruueenlad]. unaaTisn: http://nih.dmsc.moph.go.th/
aboutus/media/book_55.pdf. (10 ﬁqmﬂu 2562).

Hao, J., H. Wuyundalai, T. Liu, Y. Chen, Y. Zhou, Y. C. Su and L. Li. 2011. Reduction of pesticide residues on fresh vegetables with
electrolyzed water treatment. Journal of Food Science 76: 520-524.

Hayes, C.F., H.T.G. Chingon, M.B. McMurdo, M.B. lkeda, S.L. Sanderson and J. Deaver. 1983. Ultrasonic effects on Dacus dorsalis.
Department of Physics and Astronomy, University of Hawaii, Honolulu, HI 96822, U.S.A. March-April.

Moghaddam, P.A., A. Ravanbakhsh and M.H. Komarizadeh. 2016. Evaluation of ultrasonic waves system in repellency of red beetle
of flour (Tribolium castaneum Herbs). Majallah-ihifazat-i giyahan 30(1): 45-81.

Samira, S.S., R. Ali, R. Arash and F. Mohammad. 2016. Repellency and some biological effects of different ultrasonic waves on
Mediterranean flour moth, Ephestia kuehniella (Zeller) (Lepidoptera: Pyralidae). Journal of Stored Products Research
69:14-21.



	น้ำฝน อุตตมะP0F P จำนงค์ อุทัยบุตรP1,2P และกานดา หวังชัยP1,2
	Namfhon AudtamaP1P, Jamnong UthaibutraP1,2P and Kanda WhangchaiP1,2
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	Figure 1  Schematic presentation of the electrolyzed water system.
	ผลการทดลอง
	Figure 2  The reduction percentage of aphids on the surface of yardlong bean after washing with ultrasonic wave (US) washing combined with distilled water for 5 and 15 minutes.
	Figure 3  The reduction percentage of aphids on the surface of yardlong bean after washing with ultrasonic wave (US) washing combined with electrolyzed reducing (ER) water (A) and electrolyzed oxidizing (EO) water (B) for 5 and 15 minutes.
	Table 1  Percentage of weight loss, chlorophyll content and visual appearance in yardlong bean after washing with ultrasonic wave (US) combined with electrolyzed reducing (ER) water and distilled water (control) for 15 minutes.
	วิจารณ์ผล
	สรุป
	คำขอบคุณ
	เอกสารอ้างอิง

