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The Changes of Hardness and Microstructure of Dongchimi according to different kinds of water

Young-Hyun Shin, Gee-Jung Ann, Ji-Eun Kim
Seoul Women’s University Food and Nutrition

Abstract

The purpose of this study was to investigate the changes of hardness and microstructure of Dongchimi
cooked with various source of water(distilled water, purified water, Cho Jung Carbonated Natural water). This

study was conducted to observe the changes of pH,

total acidity, salt content, turbidity, texture and

microstructure. Dongchimi cooked with source of water of water was fermented at 10°C for 46 days. The
changes of pH on Dongchimi cooked with various source of water decreased in all samples during fermentation
period, and then showed a slowly decrease after 12 days of fermentation. The total acidity of Dongchimi
cooked with Cho Jung Carbonated Natural water was arrived slowly at best tasting condition 0.3~0.4 point
compared with other conditions. So Dongchimi cooked with Cho Jung Carbonated Natural water was continued
to the best tasting condition for end of fermentation. At early stage of fermentation, the changes of turbidity of
Dongchimi used Cho Jung Carbonated Natural water showed highly as compared with other test condition for
12th days of fermentation. The maximum cutting force of chinese radish of Dongchimi showed the highest
value among all at the 25th day of ripening and then decreased gradually. The maximum cutting force of
chinese radish of Dongchimi used Cho Jung Carbonated Natural water was the highest compared with other
conditions at 25th day of fermentation. The calcium content of Donchimi juice used Cho Jung Carbonated
Natural water was observed high at the early stage of fermentation and showed the highest value at 25th day
of ripening. The calcium content of chinese radish and Donchimi juice of Dongchimi cooked with water
purifier was lower than that of Dongchimi cooked with Cho Jung Carbonated Natural water, and was higher
than that of Dongchimi cooked with Distilled water at the early stage of fermentation. The magnesium content
in all samples increased gradually from the early stage of fermentation. The microstructure showed
disintegration appearance of middle lamella and cell wall during fermentation period.
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Table 1. Ingredient of Dongchimi

. sample
Ingredient A B C
Raw Chinese radish 500g 500g 500g
Garlic 2.5¢g 2.5¢ 2.5g
Ginger 1.5g 1.5¢g 1.5¢
Leek S5g 5g 5g
Salt 40¢g 40¢g 40g
Distilled water 750m/
Purified water 750ml

Cho Jung Carbonated

Natural Water 750mi

3. Olslats 54
1) pH
AT FEE 10m/ Fst] A2o]A  pH-meter
(Sutex sp-7 digital pH meter, Suntex Isnt. Co. Taiwan)
2 33 gts Z3soh

EXu =& 1I0m/E #Hstd 0.1% phenolphthalein
e rekoz Wi 0.IN-NaOHES S pH 827}
HE H7AA AHZstanh oldl &8 % 0.IN-NaOHEJ
A

H| S lactic acid FFHOZ 45t Z2NE(%)E
FEABMR T
0.009xm/ of 0.IN-NaOHxF
lactic acid(%) = x 100
10 sample(g)
(F = Factor of 0.IN-NaOH=0.1)
3 AE

Z2Xn ZFE 10m/E 3l 9 =A(SEKISUI model:
SS-31A, Japan)E o] &3la] 33 ¥hE =759t
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Table 2. Instrument conditions of Texture Analyzer

rr

Test ‘type Texture profile analysis
Probe knife of butter
Probe speed 0.5mm/sec
force scaling 5kg
Auto scaling on
test speed 5.0mmy/s
Detecting points/second 200
Travel distance 100% of sample cutting force

7) Ca, Mg®] A

FAT Y SGAT] WE Fr1EY WHEE ICP
(Inductively Coupled Plasma, Jovin Yvon Co. France)
£ ol&3td AHESIATE AlEE STl w
A7) AX AT FANTE 2shze] B Dol AL
&otitt

65 | ——A B —+C|

0 2 4 6 9 12 15 19 25 32 39 46
Fermentation period(Days)

Fig. 1. Changes of pH during fermentation period of

Dongchimi acecording to different kind of water

A : Dongchimi cooked with distilled water

B : Dongchimi cooked with purified water

C : Dongchimi cooked with Cho Jung Carbonated Natural
water
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Fig. 2. Changes of total acidity during fermentation

period of dongchimy according to different kind of water

A : Dongchimi cooked with distilled water

B : Dongchimi cooked with purified water

C : Dongchimi cooked with Cho Jung Carbonated Natural
water
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Fig. 3. Changes of salt content during fermentation
period of Dongchimi according to different kind of water
A : Dongchimi cooked with distilled water

B : Dongchimi cooked with purified water

C : Dongchimi cooked with Cho Jung Carbonated Natural

water
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Fig. 4. Changes of turbiidity during fermentation period

of Dongchimi according to different kind of water

A : Dongchimi cooked with distilled water

B : Dongchimi cooked with purified water

C : Dongchimi cooked with Cho Jung Carbonated Natural
water
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Fig. 5. Changes of maximum cutting force during fermentation

period of Donghimi according to different kind of water

A : Dongchimi cooked with distilled water

B : Dongchimi cooked with purified water

C : Dongchimi cooked with Cho Jung Carbonated Natural
water
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Fig. 6 Changes of calcium content of Dongchimi juice

during fermentation period of Dongchimi according to

differeent kind of water

Al : Dongchimi juice cooked with distilled water

B1 : Dongchimi juice cooked with purified water

C1 : Dongchimi juice cooked with Cho Jung Carbonated
Natural water
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Fig. 7. Changes of calsium content of Chinese radish

during fermentation period of Dongchimi according to

different kind of water

A2 : Chinese radish of Dongchimi cooked with distilled water

B2 : Chinese radish of Dongchimi cooked with purified water

C2 : Chinese radish of Dongchimi cooked with Cho Jung
Carbonated Natural water
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Fig. 8. Changes of magnesium content of Dongchimi juice

during fermentation period of Dongchimi according to

different kind of water

Al : Dongchimi juice cooked with distilled water

B1 : Dongchimi juice cooked with purified water

C1 : Dongchimi juice cooked with Cho Jung Carbonated
Natural water

9000

8000

7000

T
5
2 6000
5
g
£
S 5000
2
3
E
5
£ 4000
3000 a2
mB2
acz

2000 .
[¢] 2 4 6 8 12 15 19 25 32 39 48
Fermentation period(Days)

Fig. 9. Changes of magnesium content of Chinese radish

during fermentation period of Dongchimi according to

different kind of water

A2 : Chinese radish of Dongchimi cooked with distilled water

B2 : Chinese radish of Dongchimi cooked with purified water

C2 : Chinese radish of Dongchimi cooked with Cho Jung
Carbonated Natural water
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Fig. 10-1. Scanning electron microscopic Fig. 10-2. Scanning electron microscopic Fig. 10-3. Scanning electron microscopic
photographs of tissues of Dongchimi photographs of tissues of Dongchimi photographs of tissues of Dongchimi
cooked with distilled water at 2th day of cooked with distilled water at 25th day of cooked with purified water at 46th day of
fermentation fermentation fermentation

Fig. 11-1. Scanning electron microscopic Fig. 11-2. Scanning electron microscopic Fig. 11-3. Scanning electron microscopic
photographs of tissues of Dongchimi photographs of tissues of Dongchimi photographs of tissues of Dongchimi
cooked with distilled water at 2th day of cooked with distilled water at 25th day of cooked with distilled water at 46th day of
fermentation fermentation fermentation

Fig. 12-1. Scanning electron microscopic Fig. 12-2. Scanning electron microscopic Fig. 12-3. Scanning electron microscopic
photographs of tissues of Dongchimi photographs of tissues of Dongchimi photographs of tissues of Dongchimi
cooked with Cho Jung Carbonated Natural cooked with Cho Jung Carbonated Naural cooked with Cho Jung Carbonated Natural
Water at 2th day of fermentation Water at 25th day of fermentation Water at 46th day of fermentation
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