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Cleaned Materials by Ozone
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Abstract

This work was conducted to study the use of L. acidophilus, which exists in humun intestine for the
fermentation of Chinese cabbage kimchi. The changes in vitamins, the number of microflora and sensory
quality were observed during fermentation after the microflora which was not related to kimchi fermen-
tation was eliminated by treatment with ozone water or ozone gas. The growth rate of L. acidophilus in the
cabbage juice was higher than that in MRS broth. The growth of L. acidophilus was slightly promoted by
adding 1~2% hot pepper powder while that was inhibited by ginger and garlic. Therefore, it was shown that
the regulation of fermentation was possible by addition of spices. The result of treating spice with ozone gas
and ozone water 6mg/L/sec for 1 hour was that the survival ratio of total microflora was 6~20%. When L.
acidophilus was added to materials after ozone treatment, the fermentation rate was improved and the
polysaccharides in the cell wall were used when the usable free sugar was all consumed. The conteats of
vitamin B1 and C in the ozone treated kimchi was higher than in the control.
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Fig. 1. Schematic diagram of experimental ozone disinfect-
ion system.
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Fig. 2. Cleaning apparatus by ozone water.
(1) ; entrance of ozone, (2) ; entrance of tap water,
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Fig. 3. Apparatus of ozone gas treatment,
1 ; air filter, 2 ; high voltage purse and ozone genera
tor, 3, 4 ; sample, 5 ; incubator
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Table 1. Mixing ratio of major and minor ingredients for
preparation of kimchi

Soaking materials Ratio
Salted cabbage 100

Hot pepper 2.24
Ginger 0.92
Garlic 1.70
Green onion 298
Leek 4.00
Fermented anchovy juice 4.69
Sugar 1.16
Starter 2.00
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Fig. 4. Growth rate of L. acidophilus in the Chinese cabbage
juice during fermentation.
"The colony forming unit (CFU) at 0 time of cultivation
was 2 X 10°/ml.

5.5

5 —=—200C & 30C —*3IC

4.5
5 o4

3.54

0 [ 16 24 a2 40 48
Clutivation time(hours)

Fig. 5. Changes in pH of the Chinese cabbage juice during
fermentation at various temperatures.
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Fig. 6. Effect of hot pepper concentration on the pH of the

Chinese cabbage juice inoculated with L. acidophilus

during fermentation at 25°C.
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Fig. 7. Effect of garlic concentration on the pH of the Chin-
ese cabbage juice inoculated with L. acidophilus dur-
ing fermentation at 25° C.
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Fig. 8. Effect of ginger concentration on the pH of the Chi-

nese cabbage juice inoculated with L. acidophilus du-

ring fermentation at 25° C.

Table 2. Total microbial counts remained after ozone treat-
ment

Treatment
(CFU X 10%/g-f.w.)

Nontreatment
(CFU x 10/ g-f.w.)

Chinese cabbage” 199.56 (100)* 3592 (18

) )
Hot pepper powder?  68.95 (100) 13.79 (20)
Garlic? 92.58 (100) 19.44 (21)
Ginger? ©0.32 (100) 542 (6)
Green onion” 65.45 (100) 8.51 (13)
Leek” 84.07 (100) 12.61 (15)

"The materials were cleaned by ozone water
2The materials were cleaned by gassy ozone
Parenthesis denotes percent of nontreatment
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Fig. 9. Changes in the thiamine content of kimchi prepared

with ozone treated cabbage and inoculation of L.
acidophilus during fermentation at 25°C.
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Fig. 10. Changes in the vitamin C content of kimchi prepared
with ozone treated cabbage and inoculation of L.
acidophilus during fermentation at 25° C.
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Fig. 11. Changes in the number of aerobic bacteria in the kim-

chi prepared with ozone treated cabbage and inocu-

lation of L. acidophilus during fermentation at 25°C.
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Fig. 12. Changes in the number of lactic acid bacteria in the ki-

mchi prepared with ozone treated cabbage and inoc-

ulation of L. acidophilus during fermentation at 25°C.
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Fig. 13. Changes in the reducing sugar content of the kimchi
tissue prepared with ozone treated cabbage and ino-
culation of L. acidophilus during fermentation at 25°C.
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Fig. 14. Changes in the pentose content of kimchi juice pre-
pared with ozone treated cabbage and inoculation of
L. acidophilus during fermentation at 25° C.
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Fig. 15. Changes in the uronic acid content of kimchi juice
prepared with ozone treated cabbage and inocula-
tion of L. acidophilus during fermentation at 25° C.
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Table 3. Sensory quality of the kimchi prepared with ozone treated cabbage and inoculation of L. acidophilus during fer-

mentation at 25°C

Aol . eedef - Aulg . A - S E

Fermentation time (hours)

Recipes
0 10 15 20 25
Sour taste untreated 1.11* 2.768 3.25 4.50¢ 5.42°
treated 1.13% 2.92¢ 3.64° 4.94° 5.73*
Fresh taste untreated 2.82f 3.93¢ 4.24¢ 4.56° 5.93*
treated 2.811 3.98° - 4.65¢ 5.45° 5.95°
Palatable taste untreated 2.93¢ 3.40¢ 3.63* 4.90° 4.92¢
treated 2.61' 3.03¢ 3.51% 4.92* 5.91°
Acidic odor untreated 1.12 1.91" 3.94 4.83° 5.13¢
treated 1.22° 213 4.23° 5.90° 6.80°
Off-flavor urttreated 4.60° 4.54* 3.74° 3.35¢ 3.24¢
treated 4.52* 4.57° 3.55° 3.27¢ 3.20¢
Overall quality untreated 3.128 4.61¢ 4.92¢ 5.55° 5.80°
treated 2.90" 4.14' 5.13¢ 5.75° 6.15°

" The score of sensory evaluation were 1;very light, 2 ; moderate light, 3 ;light, 4 ; proper, 5; moderate strong, 6 ;strong, 7 ; very
strong. The score of overall quality were 1;very bad, 2;bad, 3;moderate bad, 4;proper, 5;moderate good, 6;good, 7 ;very

good

» The values are significantly different at 0.05% level of significance as determined by Duncan's multiple range test
* Different superscripts within a row indicate significant different at 5% level by Duncan's multiple range test
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