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Effect of Ozone Treatment for Safety Improvement of Fresh Vegetable Juice
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Abstract

Fresh vegetable juice is a non-heat treated product and the only step to reduce microbial growth is washing.
Therefore, the materials for fresh vegetable juice including Angelica keiskei, Brassica loeracea var. acephala,
and Daucus carota L. were treated by ozone after the first washing process and investigated for microbial and
chemical changes. The number of the total aerobic bacteria in materials after selection step were
8.2x10°~5.0x 10° CFU/g, which was a higher contamination level than the limit of Korea food code (10° CFU/g).
However, after the 1st washing process and ozone treatment, the total aerobic bacterial number was reduced
to 4.7x10*~6.7 x 10* CFU/g, which showed 2 log microbial reduction. After the 2nd washing step followed by
ozone treatment, there was no difference in microbial number. The number of colifroms in the materials of
fresh vegetable juice were 8.0x 10°~3.5x 10° CFU/g initially but showed 1.5x 10°~3.0x 10> CFU/g after the ozone
treatment (1 log reduction). On the other hand, there was no changes in the contents of ascorbic acid, flavonoids,
polyphenols, minerals (cadmium and lead) during all processes. In addition, no color changes were observed
during washing process. Therefore, ozone treatment in the materials of fresh vegetable juice decreased the
microbial numbers. Also, chemical characteristics of ozone treated sample were not different when compared

with control.
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Fig. 1. Changes of total bacterial counts of fresh vegetable
juice materials during washing processes. l)A, Fresh vegetable
juice material, B, After first washing; C, After ozone treatment;
D, After second washing.
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Fig. 2. Changes of coliform counts of fresh vegetable juice
materials during washing processes. 1)A, Fresh vegetable juice
material; B, After first washing; C, After ozone treatment; D,
After second washing.
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Table 1. Changes of ascorbic acid, flavonoid and polyphenol compound contents of fresh vegetable juice materials during

washing processes

(unit: mg%)

Fresh table iui terial Chemical Washing process
reshi vegetable juice matena compound Material First washing Ozone treatment Second washing

Angelica keiskei Ascorbi 9.64+0.13"Y 10.32+£0.15" 9.67+£0.22" 9.69+0.14°
Brassica loeracea var. acephala s¢ o ¢ 11.04+0.16" 10.95+0.14° 10.76+0.22° 11.02+0.11°
Daucus carota L. ac 5.84+0.16® 5.93+0.17% 6.01+0.16" 555+0.13"
Angelica keiskei 65.67+1.56" 64.02+1.05" 67.85+1.85" 65.14+1.71%
Brassica loeracea var. acephala Flavonoid 30.00+0.93* 31.17+1.31° 2850+0.91° 28.65+1.35
Daucus carota L. 7.88+0.09° 8.03+0.48" 8.34+0.29° 8.39+0.65°
Angelica keiskei Polvihenol 1552+0.35" 15.90+0.28" 18.29+0.23* 17.86+0.38*
Brassica loeracea var. acephala yb q 8.14+0.26" 8.07+0.40° 8.69+0.47° 8.34+0.42%
Daucus carota L. compou 5.63+0.43" 5.72+0.21° 5.60+0.25" 5.84+0.16"

UMean values within the same row with different letters were significantly different (p<0.05).
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Table 2. Changes of lead and cadmium content of fresh vegetable juice materials during washing processes

(unit: mg/kg)
Fresh vegetable juice material Mineral Washing process
& ) Material First washing Ozone treatment Second washing

Angelica keiskei 0.052+0.014* 0.039+0.010" 0.040+0.012% 0.038+0.012%
Brassica loeracea var. acephala Pb 0.049+0.018° 0.028+0.0062 0.015+0.007 0.038+0.0062
Daucus carota L. 0.051 £0.006" 0.042£0.005™ 0.043£0.003" 0.038£0.004°
Angelica keiskei 0.00240.001* 0.003+0.001* 0.005+0.003" 0.004+0.003"
Brassica loeracea var. acephala Cd 0.003+0.002° 0.003+0.001% 0.003+0.002% 0.001+0.001°
Daucus carota L. 0.0050.001° 0.001+0.001° 0.001£0.001° 0.002+0.001°

"Mean values within the same row with different letters were significantly different (p<0.05).
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Table 3. Changes of Hunter's color values of fresh vegetable juice materials during washing processes

Fresh vegetable juice Hunter'’s color

Washing process

material values” Material First washing Ozone treatment Second washing
L 34.23+0.04% 34.03+0.18" 32.26+0.18" 32.3240.40°
Angelica keiskei a* 1.91+0.07° 2.08+0.08" 2.03+0.05" 1.98+0.05"
b 7.77+0.05" 7.66+0.04 7.64+0.03" 7.6140.03
Brassica loeracea L 32.12+0.05" 31.87+0.04° 31.85+0.03" 32.18+0.02
o acenfula a" 1.9540.04° 1.93+0.03" 2.01+0.03 1.90+0.02"
- acep b* 5.93+0.04" 5.73£0.02° 5.23+0.02 6.03+£0.03"
L 34.23+0.04" 34.27+0.03" 34.70+0.02° 34.7540.06"
Daucus carota L. a 8.48+0.03" 851+0.03" 852+0.02" 8.55+0.02°
b 7.36+£0.03" 7.33+£0.03" 7.51+0.05" 7.54+0.04

PL* value: 0 black, 100 white, a* value: + red, - green, b* value: + yellow,

- blue.

YMean values within the same row with different letters were significantly different (p<0.05).
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