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Effect of Washing Treatment of Electrolyzed Acid Water on
Shelf-life of Greenhouse Mandarin Fruits during Marketing
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Abstract

This study was carried out to extend a marketing shelf-life of the Jeju greenhouse mandarin fruits. Total soluble solids
were not showed any significant differences by the temperatures and pre-treatments during the marketing period. Acid
content and firmness of the fruits were gradually decreased, which were better in cold than in room temperature treatment.
The fruits washed in electrolyzed acid water(pH 2.4~2.7) maintained freshness higher than those of control Internal CO,
concentration of those was 1.0% more or less in the beginning marketing stage, but increased along the marketing period in
room temperature. Especially Internal CO; concentration of wax-coated fruits rapidly increased more than any other, whereas
it was a little decreased in cold treatment. After 10 days in room temperature, decay ratio of the fruits was below 4.0% in
electrolyzed acid water washing, compared to 10.4% in control. After 30 days in cold temperature, decay ratio was only
3.7% in electrolyzed acid water washing compared to 4.4% of wax-coated treatment and 7.4% of control. The weight loss
among the pre-treatments in room temperature had no significant differences and was higher than in cold one.
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Fig. 1. Changes in soluble solids of greenhouse mandarin
fruits during marketing.

(1) marketed at room temperature, (JI) marketed at 4°C. A-A non
treatment, [} } wax coating, (O-() electrolyzed acid water treatment.
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Fig. 2. Changes in acid content of greenhouse mandarin
fruits during marketing.

(1) marketed at room temperature, (II) marketed at 4. A-A non
treatment, [ 1] wax coating, (C-() electrolyzed acid water treatment.
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Fig. 3. Changes in the firmness of greenhouse mandarin
fruits during marketing.

() marketed at room temperature, ([I) marketed at 4°C. A-A non
treatment, [ ] wax coating, (O-C electrolyzed acid water treatment.
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Fig. 4. Changes in Internal CO, of greenhouse mandarin
fruits during marketing.

(1) marketed at room temperature, (II) marketed at 4°C. A-A non
treatment, |} | wax coating, (O-O electrolyzed acid water treatment.
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Fig. 5. Changes in weight loss of greenhouse mandarin
fruits during marketing.

(1) marketed at room temperature, (II) marketed at 4°C. A-A non
treatment, [ _H ] wax coating, (- electrolyzed acid water treatment.
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Fig. 6. Changes in decay ratio of greenhouse mandarin
fruits during marketing.

(1) marketed at room temperature, (II) marketed at 4°C. A-A non
treatment, [ }[ ] wax coating, (O-O electrolyzed acid water treatment.

Decay ratio{%)

J

Mg 23, £F T 7HATEELS Lz M
o met & ozt glol A IAIA FAHUL A §F
ZF 4 Axe FER7 v dAF ez FaHAoH A
LAt FAE AT Wid wA FAHAD
e ALfE UM ZF Adefiksls 2 Samy A
27} EHZ?-EC} =7 ‘n’x]ﬂﬁi‘;} e URe 27 CO;
FAFE 1% WARAT FFFX2AAME 717kl BH
el H}E} F7HEE FEE Rtk 53] dx3m"A L7t
2 A7l Hlal COo, Aol 343 FvhtH o, AL
FEAE Co, HAo] ZaseE AFolAth FFFxd
Ae dx77E 5 109 olF F&3] FajdAo] Frig
Sk Wbl Aot 40%2 ERT 104%°0 vlE F-
Hgol AUtk AL{FFANT 5 30974 Azfatsts
A7} 37%8 S22 44%9 2T 74%0) vl
Fago]l Ak FEA Aol BE FHFYLE F
A% ApolE B & Qo AefFY dge FELE
1042 7EAs o dsfkste At "\’*7.}&7}
1.8%0d] w3l tlzFol= 20%2 AU H2HF
&5l vl S Z.}i o] Fo] Aoy o}%ézj 9



bl e ALGE

o] 37} ¢ 3ok

Zuss

RHIA. 7‘%@ ih

(99 AT FAZY £FUD 45 o)
7 S AEARRE5)7), 5, 339-341

298, 49, o8 0999 dgEAR o
A5 AERA 2 BehgA) B 97 DR
8}3]#], 36, 265-270

24T, A1, 0|23 (194 AAFFRAN 9% B
AT HERA P JARA B AT FIHNE
ARFESR, 1, 17

354, AT (199) ALA
%7 AQY 443
3)x), 6, 417423
A%, A%, 1A (199) Hap ﬁ}?
o AREE ATEAY A4F FA.
&3] 7], 31, 1511-1517

A AR
£4 W) 39502 ALEEY

—.J

o 2%
sz

ﬂ{ﬁ 0?~

l

31]-

Heazge] AxfA a3 5
8. Asd, AIE (2002) HFH7HAE HHE Adsjsle

10.

11.

12.

13.

14.

15.

16.

o) ARET} FTAFAFHENIA, 9, 240247

. Kunimoto, H. (1997) Acidic electrolyzed saline solution: Its

antimicrobial activity and factors, and practical application.
Korea Univ. 3-9

Komiyama, K. (1998) Toxicological studies of electrolyzed-
oxidizing water, Food Processing, 33, 8-9

Sakai, S. (1995) Application and development of electrolyzed-
oxidizing water. Food Industry, 4, 35-41

Kader, A.A. (1992) Postharvest Technology of Horticultural
Crops. California Univ. 85-92

AKER,, RHZE (1980) 7> 227 sy ORARY
WA RITTRIRIR O BARREEREHES, 49, 260-268
Iwasaki, N., Oogaki, C., Iwamasa, M. and Ishihata, K.
(1986)  Adatability of species based on the
relationships between climatic parameters and fruit quality
characteristics, J. Japan. Soc. Hort. Sci., 55, 153-168
(FIEBRRR, TuHtEZ (1985) RE OB L IFHE. HEE,
250-252

weEs, AEE (1990) EERMOTE - i - L
FEEE, 82-110

citrus

(B4 20023 12€ 49, Mg 20023 12€ 209)



