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Abstract

Yulmoo Mul-kimchi was prepared by fermentation of the mixture of 1 part of leafy radish and 2.75 parts of
water. It is thought that during the kimchi fermentation both the biosynthesis and destruction of ascerbic acid
occurred at the same time. So the ascorbic acid content in Kimchi broth was strongly influenced by the en-
vironment of the processing period. In the present studies, an attempt had been made to elucidate the effect of
water quality on the content of ascorbic acid and the population change of microorganism during Mul-kimchi
fermentation. Five kinds of water such as tap water, an underground water, one commercially available pro-
cessed water, distilled water and triply distilled water were examined. Nevertheless there were no differences
in the population of microorganism and the pattern of acid formation among the five different kind of waters,
a large variation of ascorbic acid content was observed. The ascorbic acid content of Kimchi prepared with tri-
ply distilled water showed the highest of 7.2 mg% in contrast to 3.37 mg% in tap water kimchi, and 5.72
mg% in the kimchi using underground water which has relatively high concentration of Ca. These results sug-
gested that pure water free of metal ions might prevent the destruction of ascorbic acid during the fer-
mentation. The considerable amount of ascorbic acid in the Kimchi with underground water might be due to

Ca ion in the water.
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Fig. 1. Changes of acidity and pH during Yulmoo Mul-
kimchi fermentation at 15°C. @—@:, Underground wat-
er, H—M: Distilled water A—aA: Triply distilled water,
W—W: Processed water, @—@: Tap water, —: Acidity,
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Table 1. Mineral content of various water prepared for Yulmoo Mul-kimchi (unit: ppm)
Component

Ca Mg Fe K Na Cu
Samples
Underground water 20.300 4.140 ND? 2.740 5.660 ND
Distilled water 0.413 0.152 ND 1.360 1.490 ND
Triply distilled water ND 0.029 ND 1.180 0.305 ND
Processed waterl) 11.200 1.440 ND 1.980 6.760 ND
Tap water 13.600 3.060 ND 3.650 10.900 0.004

"Processed water: commercially available processed water.
“ND: not detectable.
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Fig. 2. Changes of total vitamin C during Yulmoo Mul-
kimchi fermentation at 15°C. ®—@:, Underground wat-
er, l—M: Distilled water A—A: Triply distilled water,
W--¥: Processed water, ¢---@: Tap water

V] AAA B A7) ¥k ol i A 7|7
< T3 2 vlehyl C P48 o) vkl S8
Ax3 A= S4 27]e] & vl C ko] 3.37
mg%l E3}sf 7HA dopon] dE A 717k S v}
A #AF ek 14 S50 A A
2% AA = 3% 255 2 A2 A2 P26
9y FEEE AXY AANGE ¥ £25 4
ehliglc}. oA A Al zAle] Agpr Y wE %
A 2E7F Tk dFe o AN RA £
vlelRl C geke] 27 Aol7t U o] f-5 @34 5
o] G5l gtek abo] wFolatm 345t 7+ 3
T2 F50]2 S F4 T Ao(Table 1)E A3jy
9 33 FFFE SAGE sl BE Sl §
ol 71 A7) wioll olFloz Axd 39 &
HiERsl C 3heko] 71 A vieht 2o Azbs|o] =]
o, FEEE AR Fol & gtako) 717 Fgton,
53] & darelid AEHA ¢ty Cuolo] &
AEto] o)l e Axg 71x)e] F vlElgl C epo)
7P A vebd e g ztsElglsd] o] e $7 9}
o]®2f uletnl C £ A Cu o] &o] A chE Ate}
dastedct. A A3l AAHoR Ca, Mg, K,
Na go] B2 ol A2 Feolv} Cur} & =]A] &
skoe ulElRl Coll FAA 22 2h8-8h= Ca §hak'¥o]
ohE gl Wlsl 2ul -5z} weky] wfel o)L
= A zg AR F vlel C gafo] B4 Yehd A
oz Azt el grt

o|dEo| gzt

Hag 2este] Az dF A9 54 F
3, Leuconostoc %, Lactobacillus 45, Gram 247,
Erge] WshE Aol A= Fig. 3~79 7ot}

FA5E AAE B2 AF 10° CFU/MLE 7o)
A 5U5 10°~10° CFU/ML Z7}sbed Hohzhe ehy)
Aek7t kAl 10 CFU/ML 748 F )58 358 &
Z13tdet. 2eid wEae-g dejsled Alzg 714 A
7l & Aol E vehlA] 9L Ao wol 7h o
7 FEE e F50] 2 g9 Sl
Z e 7 ek A=

Leuconostoc % v Z27)1%e 53] 27}l
A7) 2ol 27 F A gtaste Jigog o
F AF 10° CFU/mLgl 2}, whE 394 10° CFU/mL
Hopghe vebd F AR} ghasted wE 7R A
|9l 10° CFU/mLZA] 7ta:8}ed w)5e3t & w| 53 &
& AR A AREE Asee, A )
Zbell AA 582 Az A ABAML F57}



2257t 23119 vjeil C egol| vl 9% 179

10°
E
g 108
L
]
Q@
L
Q
o
2 .
5 10
o
[
105 L 1 1 1
0 2 4 6 8 10
Time(Days)

Fig. 3. Changes of total viable cell count during Yulmoo
Mul-kimchi fermentation at 15°C. ®—@®:, Underground
water, l-—M: Distilled water A— A Triply distilled wat-
er, ¥— W Processed water, 4---4: Tap water
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Fig. 4. Changes of Leuconostoc sp. during Yulmoo Mul-
kimchi fermentation at 15°C. ®—@:, Underground wat-
er, M—M: Distilled water &—A: Triply distilled water,
W— ¥ Processed water, @---@: Tap water
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Fig. 5. Changes of Lactobacillus sp. during Yulmoo Mul-
kimchi fermentation at 15°C. ®—@:, Underground wat-

er, H—M: Distilled water A— A: Triply distilled water,
W—-¥: Processed water, @---@: Tap water
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Fig. 6. Changes of gram-negative bacteria during Yul-
moo Mul-kimchi fermentation at 15°C. ®—@:, Under-
ground water, ll—8: Distilled water A—A: Triply dis-
tilled water, W— W: Processed water, @---¢: Tap water
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Fig. 7. Changes of yeast during Yulmoo Mul-kimchi fer-
mentation at 15°C. ®—@:, Underground water, B—M:
Distilled water &4— A: Triply distilled water, W~ W¥: Pro-
cessed water, 4---@: Tap water
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Table 2. Changes of hardness during Yulmoo Mul-kimchi fermentation (unit: g)
Samples Underground Distilled Triply Processed Tap
Time (Days) water water distilled water water water
0 751.7 838.6 790.8 807.0 615.1
3 943.8 973.4 853.9 947.2 870.9
7 785.2 736.9 799.0 803.7 890.3
10 716.8 736.7 769.2 781.4 699.7
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Table 3. Sensory evaluation of Yulmoo Mul-kimchi by hedonic scale"

Samples Underground Distilled Triply Processed Tap
Parameters water water distilled water water water
Flavor 35 58" 6.4* 5.3* 4.4~
Taste 43" 54" 6.9 59" 53"
Texture 6.0 6.0 58 53 45
Overall acceptibility 4.7 5.5 7.4° 6.8° 5.2

YEach value represented the mean of 8 observations using on hedonic scale of 1 (dislike extremely) to 9 (like extremely).
“abcSamples in a row followed by the same letter are not significantly different according to Duncan's multiple range test (P <0.05).
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Fig. 8. Effect of metal ions on total vitamin C forma-
tion during Yulmoo Mul-kimchi fermentation at 15°C.
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