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Table 1. Chemical composition of different radish varieties

Moisture content Crude ash Crude fiber ~ Crude protein Crude fat
(%) (%) (%) (%) (%)

Variety
YR<L B % 93.3 0.56 0. 68 1.10 0.26
e RE R U 93.8 0. 64 0.53 0.94 0.18
i 95.0 0.65 0.78 0.78 0.12
R 94.1 0.59 0. 64 1.02 0.21
BtA 93.8 0. 64 0.54 0.63 0.25
BLA 94.0 0. 67 0. 64 0.78 0.17
TE-7 95.0 0. 56 0.42 0.74 0.15
TE-5 94.4 0.70 0.58 1.09 0.19
KEfi 95.0 0.53 0.54 0.86 0.29
=] 94.3 0. 69 0.52 0.70 0.28
il 94.9 0.66 0.47 0.96 0.16
'R 92.1 0.95 0.82 1.52 0.26
L H 92.5 1.21 1.16 1.33 0.20
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Table 2. Sugar content of different radish varieties
Total soluble Total sugar Ratio of sugar(%)
solids content
Variety (%) (g./100g) sucrose glucose fructose
YRL B 3.38 2.65 6.42 44.53 49. 06
MR AR A U 3.62 2.69 3.35 46. 84 49.81
A 2.80 2.20 2.73 55.45 41.82
F A 3.21 2.52 3.17 47. 62 49.21
BEA 3.56 2.60 1.92 50. 38 47. 69
BLA 3.39 2.33 6.01 55.36 38.63
TE-7 2.92 2.46 2.43 48.37 49.78
TE-5 3.03 2.25 1.78 48. 44 49.78
PN 2.80 2.01 1.00 49.25 49.75
= 3.27 2.26 2.95 52.65 44. 69
-t 3.15 2.43 1.65 50. 21 48.15
'R 3.79 2.32 13.79 47.41 47.41
NS 2.62 1.11 0 40. 84 57.81
R= A EEGEMTARPRALZY ~ LEER(L
Table 3. Chemical and physical changes in radish (strawbery variety) during processing
Moisture Water NaCl Sweetness pH Acidity
Processed content activity
stages (%) (%) (°Brix) (%)
2nd salted 83.2 0.94 8.20 14. 4 4.40 0.30
Ist candied 74.0 0.93 7.29 22.4 4.38 0.28
2nd candied 69.-4 0.93 6.95 27.2 4.34 0.28
3rd candied 62.0 0.92 6.00 32.0 4.43 0.28
Air dried 52.1 0.84 7.59 40.0 4.43 0.39

KUY © KRB E I TAEE B # (b

Table 4. Chemical changes of soaking juice (strawbery variety) during different processing stages

NaCl Sweetness pH Acidity
Processed (%) (°Brix) (%)
stage
2nd salted 5.75 8.7 4.42 0.16
Ist candied 8.74 14.9 4.02 0.30
2nd candied 8.29 21.2 3.97 0.30
3rd candied 7.19 31.5 4.10 0.27
Air dried 6. 33 29.2 3.95 0.33
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Table 5. Changes in sugars of radish (strawbery variety) during different processing stages

BREERM I EET

Total sugar

Ratio of sugar (%)

Processed

stages (g./100g) Sucros glucose fructose
Raw material 1. 11 0 40. 84 57.81
2nd salted 0.19 0 48.01 51.99
11st candied 8.50 69. 41 20.00 10. 59
2nd candied 15.05 83. 06 9.30 7. 64
3rd candied 21.50 95.35 2.32 2.32
Air dried 27.05 84.47 7.76 7.76

A L URFAREGAEREEG < mE LR

Table 6. Comparsion of the quality among radish varieties with different candied treatments

Moisture Water NaCl Sweetness Acidity pH Color Hardness
Variety content  activity
Treatment (%) (%) (°Brix) (%) L a b (g cm?)
KHT A 58.3 0.90 5.93 38.4 0.29 4.45 53.4 3.4 15.4 7080
B 61.3 0.90 7.11 38.4 0.29 4.48 52.6 3.2 16.1 7470
=] A 58.0 0.90 5.94 38.4 0.26 4.54 65.5 2.4 21.1 6950
B 60. 8 0.90 6.91 38.4 0.26 4.52 66.2 3.5 22.3 8025
Bl A 59.8 0.91 6.00 36.8 0.25 4.44 62.8 0.6 15.9 7780
C 65.2 0.92 6. 47 32.0 0.22 4.43 65.9 0.0 17.5 9060
TR A 54.9 0.91 571 41.6 0.35 4.72 22.7-2.3 0.0 6520
D 50.7 0. 88 6.19 43.2 0.36 4.73 21.9 -2.4 0.6 6090
*LHE A 62. 4 0.91 6. 00 33.6 0.28 4.43 29.4 27.3 6.6 5890
E 67.9 0.93 4.00 28.8 0.28 4.50 33.3 25.6 7.2 6380
The A,B,C,D and E treatments were described as experimental methods.
Ft UAREREAREEREGHZRRME LK
Table 7. Comparsion of quality of dried radish with different candied treatments
Moisture Water NaCl Color Hardness
Variety content activity
Treatment (%) (%) L a b (g cm?)
;i A 49. 4 0.83 7.16 51.1 5.9 17.3 6090
B 54.5 0.84 8.40 52.7 6.3 19. 8 6458
=] A 47.1 0.82 7.47 61.7 2.8 21.1 6120
B 51.9 0.84 8.33 61.4 3.1 21.4 6200
B A 52.2 0. 84 7.11 59.5 1.1 18.2 7520
C 58.8 0. 86 7.65 59.5 0.4 17.5 8300
B A 47.1 0. 84 6. 44 22.0 -1.2 8.3 5860
D 47.5 0. 81 6.41 22.1 -1.1 7.5 5810
FAN=] A 52.1 0.84 7.59 27.3 27.0 12.6 5260
E 53.4 0. 86 5.17 29.5 21.0 13.5 5880

The A,B,C,D and E treatments were described as experimental methods
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Table 8. Changes in sugars of radish varieties with different treaments during air drying
Sugar content(g, 100g) Ratio of sugar(%)
Variety
Treatment sucrose  glucose fructose total sucrose glucose fructose
KA Al 19. 50 2.50 2.50  24.50 79.59  10.20  10.20
II 18. 45 6.50 5.95 30.90 59.71 21.04 19.26
B I 18. 50 1.00 1. 00 20. 50 90. 24 4,88 4.88
II 18.95 3.20 3.25 25.40 74.61 12. 60 12. 80
= Al 23.50 1.00 1.00 25.50 92.16 3.92 3.92
II 26.20 1.90 2.65 30.75 85.20 6.18 8. 62
B I 22.00 0.50 0.50 23.00 95. 65 2.17 2.17
II 23.55 0.95 1.45 25.95 90. 75 5.57 5.59
il Al 23.00 0.50 0.50 24.00 95.83 2.08 2.08
1I 24,55 1.50 1.25 27.30 89.93 5.49 4.58
Cc I 17.50 1. 00 1. 00 19.50 89.74 5.12 5.12
II 19. 10 1.25 1.35 21.70 88.01 5.76 6.22
TR Al 23.00 0.50 0.50 24.00 95. 83 2.08 2.08
II 27.85 2.05 1.75 31.65 87.99 6.48 5.53
DI 24.00 0.00 0.00 24.00 100. 00 0.0 0.0
II 32.00 1.25 1.25 34.50 92.75 3.62 3.62
(IN=] Al 20. 50 0.50 0.50  21.50 95.35 2.32 2.32
I 22.85 2.10 2.10 27.05 84.47 7.76 7.76
E I 17. 00 1.00 1.50 19. 00 89. 47 5.26 5.26
II 19.70 2.85 2.90 25.45 77. 41 11.20 11.39
L.The A,B,C,D and E treatments were described as experimental methods.
2.1 ! Before air drying .; II : After air drying
RN AEREE SEERR PR E
Table 9. Comparsion of the quality of different radish varieties behind candied
Moisture ~ Water NaCl Sweetness Acidity pH Color Hardness
content  activity
Variety (%) (%)  (°Brix) (%) L a b (g cm?)
YR<SBFE 529 0.90 5.85 44. 8 0.29 4.57 60.9 2.5 21.2 6490
MHREAEARY  54.4 0.91 5.36 41.6 0.25 4.62 62.2 0.6 19.0 6610
R 57.6 0.93 6.02 38.4 0.25 4.66 65.8 1.6 21.4 5740
FHRHE 53.5 0.91 5.79 40.0 0.24 4.54 63.0 1.4 19.1 6710
BtA 54.7 0.92 5.50 40.0 0.26 4.51 53.7 1.2 15.6 8490
BLA 54.8 0.92 5. 81 40.0 0.25 4.56 61.8 1.0 18.3 6720
TE7 54.4 0.91 5.62 40.0 0.24 4.52 60.1 2.3 21.2 7360
TES 56.0 0.91 5.62 40.0 0.25 4.60 64.3 0.6 17.2 6660
ZN: ] 58.3 0.90 5.93 38. 4 0.29 4.45 53.4 3.4 154 7080
= 58.0 0.90 5.94 38.4 0.26 4.54 65.5 2.4 21.1 6950
I 59.8 0.91 6. 00 36. 8 0.25 4.44 62.8 0.6 15.9 7780
TR 54.9 0.91 5.71 41.6 0.35 4.72 22.7 -2.3 0.0 6520
FIN= 62.4 0.91 6.00 33.6 0.28 4.43 29.4 27.3 6.6 5890
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Table 10. Comparasion of the quality of different radish varietes behind air drying

Moisture Water NaCl Color Hardness

content activity
Variety (%) (%) L a b (g./ cm?)
YR B & 44.0 0. 83 7.08 57.5 2.5 24.1 5590
P HE R U 44.2 0.83 6.43 55.6 1.1 19.9 5950
b= 44.7 0.82 7.01 58.2 2.0 23.3 5500
kb 44.2 0. 82 6. 86 57.9 3.8 19.3 6170
BtA 46.2 0.83 6.34 57.5 5.1 18.2 5380
BLA 45.0 0.83 6. 67 54.7 3.3 20.4 5650
TE7 45.8 0.83 6.70 56.8 4.7 21.9 6240
TES5 45.2 0. 82 6. 69 58.0 2.2 21.1 6410
K i 49. 4 0.83 7.16 51.1 5.9 17.3 6090
=] 47.1 0.82 7.47 61.7 2.8 21.1 6120
Sl 52.2 0. 84 7.11 59.5 1.1 18.2 7520
Tk 47.1 0. 84 6. 44 22.0 -1.2 8.3 5860
AN =! 52.1 0.84 7.59 27.3 27.0 12.6 5260

F+— | TRAGEEE LR FEER

Table 11. Changes in sugars of different radish varieties with air drying

Sugar content(g/ 100g) Ratio of sugar(%)
Variety sucrose  glucose fructose total sucrose  glucose fructose
YR BZF 31.50 2.50 3.00 37.00 85.13 6.76 8. 10
it fR A U 29.75 2.50 2.70 35. 00 85. 00 7.14 7.71
B 26. 85 2.65 2.65 32.15 83.51 8.24 8.24
fek b 32.90 0.85 1.80 35. 60 92.42 2.39 5.06
BHA 27.25 2.00 2. 60 31.90 85. 42 6.27 8.15
BLA 30. 20 3.00 2.45 35.70 84.59 8.40 6. 86
TE7 29. 65 2.00 2.05 33.70 87.98 5.93 6.08
TES 28.50 1.75 2.45 32.70 87.16 5.35 7.49
K Efi 18. 45 6. 50 5.95 30. 90 59.71 21.04 19.26
=] 26.20 1.90 2.65 30.75 85.20 6.18 8. 62
il 24.55 1.50 1.25 27.30 89.93 5.49 4,58
HE 27.85 2.05 1.75 31. 65 87.99 6.48 5.53
AN 22. 85 2.10 2.10 27.05 84. 47 7.76 7.76
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Studies on the Processing Technology of
Intermiate-Moisture Radish

Yiing-Horng Lee

Taoyuan District Agricultural Improvement Station

Abstract

Thirteen radish varieties were used to make intermediate-moisture products. The pH value of
soaking juice was adjusted by adding citric acid. Firstly, the raw materials were dehydrated by two steps
salting with 8 % NaCl, and then began to be manufactured by surgaring with 12 % sucrose step by step.
The moisture content, sweetness, saltiness, acidity and pH value of final candied radishes were 52.9-
62.4%, 33.6-44.8 °Brix., 5.4-6.0 %, 0.24-0.35% and 4.4-4.7, respectively. But the water activity of all
candied radishes was still above 0.90.

By dried at 35°C for 4 hours, the water activity of products became to below 0.84 with decreasing
8.9-10.3% moisture content. Besides, both color and hardness quality were slightly declining during dring
treatment. To compare the quality among those final dried products,it indicated the best one was Guan Bair
variety ( B B ), and the second was TE-5 variety as well as Liuh Huei variety( #k#£ ). And there was
extremely color browning developement existed in the dried product made from Ta Shy variety ( KA ).
The radish of strawbery varity was not suitable for the manufacturing as it contented higher fiber and
bad taste.
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