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Abstract

The radish juice inoculated with mixed culture of Leuconostoc mesenteroides and Lactobacillus brevis was
fermented and stored. Radish juice was heat-treated for 30 min at 65°C and 15 min at 80°C, and stored for 8 weeks
at 25°C, 15, and 5°C, respectively. When the radish juice was heat-treated, any bacteria were not detected and any
quality changes were not occured. On the other hand non-heated radish juice, pH was decreased and acidity was
increased during storage. The turbidity of the heat-treated radish juice was higher than that of the non-heated juice
when it stored at 5C. From the sensory evaluation, the pasteurization condition of 15 min at 80C was not
appropriate because the fresh smell of Dongchimi was decreased and the cooked smell was increased. The radish juice
stored at 5°C without heat-treatment was evaluated to have the best quality. The storage period of the non-heated
radish juice was shown to be extended over 8 weeks at 5T.
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Table 1. Comparison of physicochemical’ and processing
characteristics of comericial dongchimi and

radish Juxce)
Contents Commedity dongchimi  Radish juice
pH 39 4.07
Acidity 02 024
Nonvolatile acid(mg%)
lactic acid 2128 2876
succnic acid nd 473
malonic acid nd 11.8
malic acid 58 479
citric acid 228 3638
Fermentation process
ingredients eight sorts two sort
radish, unripe pepper  radish
onion, garlic, ginger  sodium chloride
green onion, sugar,
sodium chloride
fermentation time over than 7days 2 days at 25T

" The radish juice inoculated with mixed culture of Leu.
mesenterodes and Lac. brevis was mixed cultured for 2
days at 25T.

Abta= gl | actic acid bacteria

fazel ERgel o9 HH zAe

E53]A) 6@ A4E (1999)

65T A 308, 80CA 15% EAzsle AR 2x
9} 7|78 2elEte ST AT ST Table 29 2o
A4z o8 g IFE vtk dA 1,
M7olMe vld8el A3 AE=|A Yo} 2% Al

AL ¢ & Ash 65T Fe LEME &
TER7 & AL FF29 pHIL 4072 ¥1, &
ZF25 m)ol A7) fReljetn wddd. izt

A% 2T4E A5RY A% F 10 cfyme]d Ao
BEE 2T 700AM ARl BAEFE 7A4FY
t} ol HAFA EA3c vlAE-L Wkl o3t
o Fe pHel 4% 9] Frtz <lsid Ul*@%ﬂ A5
o] AFE T2 Aoy HoHd fAFSFE UEF
9 A% A4 F 10° cfy/meo]d Aol 25c<>1m 1=
) 10° cfymE 23] Zrtst907) 825 105 cfy

w74 ZAET 15T Ao HAME F78)
of 2, 3% 10 cfu/mtE HDFANE FASG 85
A 10° cfymE F2eATh ST 3% Wkt vln)
o AF A 10° cfuymeold 8% AR 10° cfy/ml S
A8

Table 2. Effect of pastelmzauon and storage tempemtme
on microorganism of the radish Ju1ce during
storage of 8 weeks

(unit : cfu/m?)
Distribution of microorganism
Total viable cell Total lactic acid

Temp. Time

('C) (week) count bacteria
(RS e 1T I nom
.0 1.5x10° nd” nd 9.5x10* nd nd
1 1.1x10' nd nd  87x10° nd nd
’s 2 35x10° nd nd  23x10° nd nd
3 14x10° nd nd 1.0x10° nd nd
4 72x10° nd nd 56x10° nd nd
8 70x10° nd nd 5.1x10° nd nd
0 15x10°0 nd nd  9.5x10* nd nd
1 21x10° nd nd  1.5x10° nd nd
s 2 6.5x10_7 nd nd 2.2x10° nd nd
3 59x10' nd nd  5.0x10’ nd nd
4 22x100 nd nd 90x10° nd nd
8 24x100 nd nd  7.4x10° nd nd
0 15xi0° nd nd 95x10° nd nd
1 87x10° nd nd  7.1x10*° nd nd
5 2 69x10° nd nd  55x10° nd nd
3 62x10° nd nd  3.8x10° nd nd
4  43x10' nd nd  18x10° nd nd
8 41x10° nd nd  1.6x10' nd nd

! Refer to footnote in Table 1.

2 Control(without thermal treatment).

% Pasteurized for 30min at 65T,

' Pasteurized for 15min at 85C. 5) Not detected.
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Table 3. Chan§e in pH and total acidity of the radish

juice” during storage of 8 weeks
(acidity unit : %)
) Conditions”
Temp. Time | T i
(C) (week)
A pH AE  pH AR

0 407 055 393 072 393 071
1 338 121 393 071 393 072

2 2 337 119 395 070 394 070
3 335 120 392 075 392 074
4 332 124 389 076 38 0.76
8 - - - - - -
0 407 055 393 072 393 071
1 394 071 392 070 393 071

15 2 338 120 393 071 392 072
3 337 121 393 072 392 071
4 332 125 380 0.75 388 0.77
8 333 125 389 0.76 389 0.76
0 407 055 393 072 393 07
1 397 0.60 397 072 396 072

5 2 392 071 390 074 393 071
3 393 072 392 072 391 075
4 388 077 389 076 389 0.76
8 3.8 077 389 077 389 076

" Refer to footnote in Table 1.
¥ Refer to footnote in Table 2.
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Table 4. Change in soluble solid & turbidity of the
radish juice” during storage of 8 weeks

(unit : * Brix, NTU)
Conditions”
Temp.  Time I if jil
(C) (week) Soluble Tubidit Soluble Turbidit Soluble .. ...
Turbidity

solid ¥y solid y solid

0 8.6 10 8.6 51 8.6 51
t 80 207 84 55 86 69
% 2 83 15 88 66 88 80
3 80 273 88 [ 88 100
4 80 232 838 L 88 119
8
0 86 10 8.6 51 86 b
1 8.6 13 8.6 49 86 66
5 2 84 201 86 57 8.8 o4
3 82 24 86 66 3.6 7
4 80 306 86 67 8.6 73
8 80 336 8.4 67 86 n
0 86 10 8.6 51 8.6 51
I 8.6 12 86 48 86 62
5 2 88 12 88 51 83 56
3 86 11 8.6 60 8.6 68
4 8.6 2 8.6 36 8.6 62
8 86 2 86 59 8.6 65

11 Refer to footnote in Table 1.
2 Refer to footnote in Table 2.
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Table 5. Changes in nonvolatile organic acid content
of the selected radish Julcel) during storage
of 8 weeks”

(unit : mg%)

Storage temperature(C)
15 5
I 0 m I 0 I I @I m

Time
(week)

=

Citric acid
0 735 735 735 735 735 735 735 735 735
1 659 754 754 725 749 762 608 743 7712
2 701 735 761 666 759 782 609 708 715
3 718 731 715 652 750 665 608 710 700
4 877 747 711 611 681 732 582 696 684

8 - M3 785 734 581 785 702

Malic acid

0 958 958 958 958 958 958 958 958 958
1 972 953 929 707 972 %00 680 900 980
2 976 885 973 8L1 946 933 664 950 990
3 747 946 984 732 860 958 634 880 931
4 551 908 951 445 947 974 615 957 964.
8 356 %03 931 86 904 934

Malonic acid
0 235 235 235 235 235 235 BS5 185 235
1 263 240 270 261 239 B3 265 247 242
2 288 264 232 252 254 254 259 240 41
3286 247 21 274 48 261 268 239 236
4 36 24 246 259 212 219 288 44 29
8 B4 B4 B2 274 287 Bl

Succinic acid

T 0 945 945 945 945 945 945 045 945 945
1 894 928 938 920 930 940 913 916 938
2 902 936 942 892 98 R4 %0 98 98
30892 940 922 866 926 OL0 898 934 94
4 864 936 952 882 924 %04 94 902 %2
8 - - - 895 %8 916 931 911 923

Lactic acid
0 5751 7251 7241 57501 T25.0 TAL 750 7251 7M1
1 12740 749 7544 79537463 7272 7157 7277 7382
2 12813 7387 7470 129807200 7345 8127 7332 7263
313022 7238 7061 13523 7018 7240 8360 7332 7284
4 13114 7267 7274 128507173 7210 8416 7215 7200

8 12983 7253 7227 8553 7261 1276

;' Refer to footnote in Table 1.
“ Refer to footnote in Table 2.
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Fig. 1. Changes in ascorbic acid content of the radish juice”
dunng storage of 8 weeks”.
Refer to footnote in Table 1.
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Table 6. Effect of thermal treatment on color of the
radish juice” during storage of 8 weeks”

Temp. Time L a b
(Cywekk 1 01 W I O @ I 01 M

0 3374 228 3152 030 033 041 013 +147
246 3173 3104 039 061 066 +074 246
2465 3089 2858 0.3 068 047 +179 +507
2459 2841 2172 003 005 014 +236 +640
479 2138 2111 +016 +028 026 +3.06 +6.80

3374 3228 3152 030 033 04 013 414
B4l N2 B 043 037 054 02 4113
2299 3188 2983 000 070 050 +057 4322
2298 3143 2934 007 057 042 +165 4348
2278 3090 284 +014 029 025 +151 423
2189 3223 2601 +004 044 028 +217 +150

B4 NB 3152 030 033 041 003 4147
3341 3247 3180 041 043 050 +0.04 +126
3315 3247 3202 036 043 041 H003 4145
B 219 208 042 0 035 +031 4116
3315 3183 3161 023 022 027 4032 +148
3206 3049 3212 030 038 049 +038 +1.65

OO 42 W B3 e O B W D e

GO £ W D — S

;’ Refer to footnote in Table 1.
* Refer to footnote in Table 2.
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Table 7. Chan§es in sensory properties of the radish

juice”’ as affected by storage temperature and
pasteurization
Sensory properties”
Temp.  Time l I il
(©) ey Do o o DO gp o DM o of
chimi chimi chimi
taste odor taste odor taste
odor odor odor
0+ A+ o+ O
I ++ P b b
25 2 e 3 ++ 44 0 A
T b HH MR 4 M H P
4 R = = = SRS ¥ TS S R AL B
0 4 S S + A
1 +4444 R+ 4 0t
5 2 ++4+4t ++ +4+4 + + ++ +++  +H4
I
3 bt R + + b b
4 O AR+ A
8 R e S R o= SR 3 T+ H+d
0 4+t O+ o+ b HH
1+ P S b
5 2 bt EEE T T A
3 et B+ 4 J Y e
4 O+ o+ R b b
§ i+t M+ b b
" Refer to footnote in Table 1.
* Sensory scores were +. mild-distinct: ++. very-mild:

+4++ mild: ++++. distinct-mild: +++++, strong.
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