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Abstract

A study relating the sugar contents of radishes to the final titratable acidities(TA) after
complete fermentation was conducted to get an idea of selecting radish varieties to improve
storage stabilities of fermented pickled radish cubes. Thirty six varieties of spring-sowing and
thirty four varieties of autumn-sowing radishes were chosen to ferment to measure their final TA
in relation to their sugar contents. The sugar contents of spring-sowing radishes were in the range
from 2.40 to 3.71° Brix and the final TA ranged from 1.15 to 1.65%. The sugar contents of autumn
-sowing radishes were in the range from 4.00 to 5.53° Brix and the final TA ranged from 1.45 to
2.00%. The final TA obtained after complete fermentation were found to be directly proportional
to the sugar contents of radishes, showing that TA equals to 0.29x +0.4428, where x is sugar
content of radish. From the equation, since a properly aged fermented pickled vegetable is
believed to have a TA range from 0.6 to 0.8%, a radish of a sugar content ranging from 0.6 to L
3'Brix will make fermented pickled radish cubes which will not be overacidified during the
prolonged storage period.
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Table 2. Recipe for radish fermentation®?
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Table 1. Physicochemical anclysis of soil
Mechanical analysis pH O.M. P20s C.E.C. Exchangeablie contain me/100g
sand silt clay texture 1:5 % Av. ppm  me/100g K* ca™t Mg™t
51% 35% 14% L 6.6 1.8 256 9.4 0.95 5.2 1.9
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Table 3. Characteristics of spring-sowing radishes
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Leaves Roots
Code  Radish varieties Number  Length  Width  Weight  Length  Width  Sugar content
(cm) (cm) (9) (cm) (cm) (°brix)

1 Pyungji spring 16.5 42.6 18.9 801 20.0 8.7 3.34
2 Sokseong spring 18.0 40.8 17.9 1066 23.7 10.5 3.00
3 House spring 19.9 40.1 15.7 986 26.5 9.2 2.79
4 Daeburyung summer 14.6 44.2 20.2 765 18.7 9.4 3.38
5 Hannong spring 17.2 39.9 16.5 818 21.9 8.5 3.18
6 Hano! spring 17.7 39.5 16.0 853 25.4 8.6 3.20
7 Pyungkang spring 20.2 42.6 17.1 915 22.7 8.7 2.75
8 Late spring top 16.2 43.9 19.6 841 23.4 8.4 2.98
9 Early spring top 20.4 42.0 17.2 866 21.2 9.2 2.55
10 Jeonglyuk summer 15.4 40.4 16.4 846 22.1 9.5 3.05
1 Improved spring 19.2 45.4 17.0 936 23.5 9.4 2.59
12 Jangchun spring 17.1 38.6 14.4 825 25.5 8.2 2.89
13 Seoul spring 15.2 43.5 19.6 412 15.1 7.1 3.43
14 Chinese 13.7 42.1 18.2 208 1.7 5.5 3.29
16 Uyseong 19.9 45.7 18.0 303 12.7 6.6 3.7
17 Minongjosaeng 28.0 36.5 17.6 676 29.7 6.6 3.33
18 Kungjung 20.4 41.7 14.6 497 25.0 6.2 3.27
19 Altari 14.1 44.2 17.2 409 16.9 7.7 3.67
20 Doginasi 27.4 40.9 12.9 461 24.6 6.2 3.28
22 Daejang 27.9 39.5 17.4 323 20.4 5.1 3.74
25 Jinju 24.4 44.4 15.9 340 16.0 6.5 3.51
26 Chongkag altari 16.0 40.7 17.4 462 14.7 8.1 3.43
27 Chuseok 28.0 44.4 17.4 492 15.0 7.9 3.63
28 Daeryuk red 18.6 47.6 21.1 545 9.6 10.5 3.71
30 Yonghyun 24.0 44.9 17.9 363 19.4 6.6 3.29
Average 19.6 42,2 17.3 640 20.2 8.8 3.24
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Table 4. Characteristics of autumn-sowing radishes
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t eaves Roots
Code  Radish varieties Number  Length  Width  Weight  Length  Width  Sugar content
(cm) (cm) (q) (cm) (cm) (°brix)
1 Wangkwan 27.5 40.6 14.0 1240 19.4 1.1 4.74
2 Taebaek 16.6 36.9 15.7 1092 20.1 10.2 4.92
3 Baekja 23.2 48.1 14.4 1262 21.1 10.5 4.73
4 Oseong 20.7 46.6 14.4 1250 20.5 10.6 4.65
5 Chinese 16.2 39.4 15.7 796 21.0 8.5 5.12
6 Huylak 19.9 42.6 14.0 981 20.9 9.4 4.82
7 Kungjung 25.9 42.6 13.9 1376 34.4 7.7 4.08
9 Yonghyun 22.1 47.4 14,9 1133 26.4 8.6 4,72
10 Jinju 21.7 48.6 18.1 1048 29.1 8.7 4.63
12 Taewang 17.9 37.4 14.0 1060 19.2 10.0 4.97
13 Chuseok 22.9 42.5 13.0 963 21.5 8.6 4.42
14 New jinju 19.1 40.0 13.5 832 18.9 8.7 4.95
15 New banchung 28.5 43.9 13.2 1356 24.4 9.7 4.58
16 Minongjosaeng 33.7 38.4 13.1 1372 435.1 7.2 4.65
17 Baeckho 19.9 41.6 13.5 1092 21.2 10.1 4.68
18 Cheonyji 20.6 46.6 14.2 1113 22.7 a.5 4.60
19 Jinwang 19.1 48.4 16.0 1068 23.6 8.9 5.00
21 Mankyung 20.4 40.5 12.4 1037 2241 9.2 4.82
22 Paldo 17.1 37.9 13.0 1068 22.0 9.2 4.54
23 Seoul dabal 26.1 47.0 16.2 1627 20.7 11.8 4.47
25 Kumbangseok 18.2 42.4 13.7 971 18.9 10.0 5.00
29 Cheongpong 17.7 43.7 14.9 1026 19.6 9.9 4.64
30 Pyungkang 16.7 36.7 13.1 887 18.4 9.4 4.92
31 Daeburyung 14.4 1.7 14.7 1575 29.5 10.5 4.42
32 House spring 18.0 43.2 12.4 1326 33.6 8.0 4.62
Average 21.0 42.6 14.2 1142 23.7 9.4 4.71
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Fig. 1. Time course of changes during the lactic ocid fermentation of radishes cultivated in different seasons.
A. Spring sowed radishtyr; 1987} with 3.4% sugar content, B. Spring sowed rodishlyr; 1988) with 3.4%
sugar confent, C. Autumn sowed radishlyr; 1987) with 5 1% sugar content, D. Autumn sowed radishlyr; 1987,
stored for 2-4 months) with 5.2% sugar content. O ; total microbial counts, 0 ; lactic acid bacteria
counts, A ;pH, ©O ; titrotable acidity.
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Fig. 2. Time course of titratable acidity changes during the lactic acid fermentation of selected radishes with
different sugor contents cultivated in different seasons. A Spring sowed radish(1987), B. Spring sowed
radish(1988), C. Autumn sowed radish{1987), D. Autumn sowed rodishi1987) stored for 2-4 months.
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Fig. 3. Relationship between sugar contents of radishes
and the final titratable acidities obtained after full
fermentation. O ; actual points with rodishes. 1;
experimental point wholy with o radish of a sugar
content of 50 Brix. ® °; radish was partly or wholy
replaced with water, 2; one half of radish was replaced
with water, 3; three quarters of rodish were replaced
with water, 4; five sixths of radish were reploced with
water, 5; nineteen twentieths of radish were reploced
with water, 6; whole radish wos replaced with water,
thus spices and salt in water were fermented.
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Fig. 4. Relationship between the final titratable acidities
and pH after full fermentation of radishes.
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Fig. 5. Effect of added glucose on the production of
titratable acidity during the fermentation of o radish
with o sugar content of 4.0 Brix. ® ; control,
O ;1% added glucose, A ;2% odded glucose,
a ; 3% added glucose, O ; 4% added glucose.
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Fig. . Effect of added peptone with 4% glucose on the

changes of titrable acidity during the fermentation of a

radish with o sugar confent of 5.2° Brix. @ ; control,
O ; 0.02% peptone, A ; 0.05% peptone, o
0.1% peptone, O ; 0.2% peptone.
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