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Improvement of Market Quality of Minimally Processed
Horticultural Products Using Ozone

Yong Soo Hwang® - 1l Yeul Jun' Ja Hyeung Ku
Abstract

The bacterial density of partially processed horticultural crops in the commercial market was
relatively high probably due to improper handing or processing. Between crops, the bacterial density
was low in peeled garlic and ranged above 10° cfu -g_lfw in other crops. Especially in brake fern,
the bacterial density was the highest and non food materials such as packing strips were found.
There was difference in the effects of ozone-treated water washing treatment between crops. In root
crops such as burdock and lotus root, ozone showed positive effect on preventing discoloration as well
as lowing bacterial density resulting in the increase of marketing period. Any positive effect was not
found when sliced crops were treated over 5 min at 0.3 mg - L™ of dissolved ozone. In lettuce slices,
leaf tissues were severely discolored and rapidly soften at 0.3 mg ‘L for 2 min dipping. Ozone was
highly effective on inhibiting bacterium propagation and off-flavor. This effect was more stronger in
Fischer ligulariata than brake fern, probably due to the difference of tissue thickness. Results
indicated that ozone-treated water washing had a strong potential to improve the market quality of
partially processed horticultural crops including dried wild greens and sliced root crops.
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Table 1. Bacterial density of partially processed horticultural products in market, Daejeon area.

Bacterial density

Crop name (cfu - gflfw) Remarks
Great burdock 3.3x10° Severe browning
Ginger 9.0x10° Visibly sound, washed
Brake fern 2.7x10" Off-flavor, water soaked
Balloon flower 8.6x10° Visibly sound, peeled
Garlic 2.2x10" Visibly sound, peeled
Lotus root (bleached) 1.3x10" Visibly sound, peeled and sliced
Lotus root (unbleached) 2.8x10° Severe browning, peeled and sliced

Table 2. Effect of ozone-treated water washing on the bacterial density and appearance quality in

partially processed horticultural crops.

Dissolved ozone

Simulated

i Dipping time . Bacetrial density Degree of
Crops concentration i marketing 1 Appearance .
(mg - L) (min) (days) (cfu - g fw) off-flavor
Brake 0 3 4 8.76x10° Sound +++
fern 03 3 4 1.08x10" Sound +
Lotus 0 5 4 456x10 Browning +
root 0.3 5 4 9.43x10° Sound -
Great 0 5 4 1.30x10° Browning +
burdock 03 5 4 3.30x10" Sound -
03 10 4 5.93x10° Browning +
Lettuce 0 3 4 1.13x10° Browning (mild) -
0.3 3 4 6.30x10° Browning (mild) -
03 6 4 1.83x10° Browning (severe) +
Chestnut 0 0 28 - Browning (severe) +++
(peeled) 0 3 28 - Sound +++
0.3 3 28 - Sound +

‘Bacterial density was determined after simulated marketing period and the degree of off-flavor was

expressed from - (none), +

(mild), ++

(medium) and +++ (severe).
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Table 3. Effect of ozone-treated water dipping on the surface color changes and appearance quality

el 4F 7t

A28l B3 A 297
54 sk 4990E
Msto] Hojzl AL 79
A9 1 A7 ek
A H5HOE FAL WARYS W m
Qo FAY S B

W 3E 717} A2l Tol v

Crops” Treatment Days after Hue angle Appeatance”
treatment (Index)
Great burdock Tap water 0 914+14.2 5
2 87.7+ 25 3
4 90.3+ 35 3
Ozone 0 - -
(5 min) 2 88.2+ 35 4
4 90.6< 4.1 4
Ozone 0 - -
(10 min) 2 86.5% 4.8 4
4 90.3£14.4 4
Lotus root Tap water 0 96.6+ 5.0 5
2 94.1+ 64 3
4 919+ 49 2
Ozone 0 - -
(10 min) 2 97.0+ 2.2 4
4 84.6% 4.4 4

*Samples were peeled, sliced at approximately 3-4 mm in thickness, washed, and packed in stylofoam tray.
YAppearance quality was measured in the ranges from 5 (excellent) to 1 (very poor). Samples below 3

were regarded as market quality loss.
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Table 4. Effect of ozone-treated water on the

percentage of weigh loss in sliced great

burdock.
Time of Dissolved ozone Days of si@dated
Dipping  concentration marketing
(min) (mg LY 2 4

0 0 3.4%0.3 4301

5 0.3 2.620.3 5.2%0.3

10 0.3 31201 5.3+0.1
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Table 5. Effect of ozone-treated water washing
great burdock and lotus root.
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on the changes of gas composition in packages for

Time of Days of simulated marketing
Crops dipping 0 2 4
(min) CO; O COy Oy COy Oy
(%)

Great burdock 9.7+21 1.4+02 99+0.1 2.0+0.1 11.6+0.6 2.6%0.1
95+0.2 1.620.1 10.0+0.3 1.840.1 12.8+1.0 2.1%0.2

10 10.020.1 1.8+0.0 10.0+0.0 19401 9.6+0.1 2.0£0.0

Lotus root 0 14.0+04 0.8+0.1 14.0+04 0.7%0.1 13.3+1.8 1.2+0.3
5 - - 137204 0.740.1 13.120.2 0.7+0.1
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Table 6. Effect of ozone-treated water washing on the marketing potential in sliced lettuce.

Treatrment Days after Weight loss Ethyle_ne Vitami_n C
treatment (%) (u-L" (ug - g 'fw)

Untreated 0 0 1.38+0.75 665.3+ 70.7
2 1.38+0.10 trace 763.1+129.7

5 3.58+0.45 trace 627.4+112.5

Ozone 0 0 0.88+0.13 6342+ 21.7
(3 min) 2 2.77+0.32 trace 7679+111.1
5 4444042 trace 591.8+ 635

Ozone 0 0 3.09+0.14 588.0+103.7
(6 min) 2 2.600.31 trace 5745+ 837
5 6.17+0.54 trace 4879+ 534

Table 7. Effect of ozone-treated water dipping A2g) A H( AR A )

on the change of bacterial density in
water soaked potherbs.

Potherbs Treatment  Bacterial density(x10%)
Brake fern Untreated 58
Water washing 58.4
Ozone 59.0
Flischer Untreated 2.0
ligulariata  Water washing 119.0
Ozone 35
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