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Abstract

Radish is a common vegetable consumed in Korea, Japan, and China. Radish Breeding has
been conducted based on morphological properties, such as shape and color. Recently,
physicochemical properties of radish are attracting more attention from breeders to develop
cultivars for the retail market. In this study, major components of radish were determined and
their relationship with textural property analyzed. Sixty-six radish cultivars were selected and
divided into white head (WH) and green head (GH) according to their head color. The cutting
forces of GH and WH groups were 2.17 £ 0.34 kg and 2.31 £ 0.36 kg, respectively (P > 0.05).
The starch contents of GH and WH were 3.75 £ 0.39 g per 100 g (dry basis) and 4.24 + 0.62 g,
respectively. Cellulose contents in both groups were similar at 12.3-12.4 g per 100 g (dry
basis). Pearson correlation coefficients between cutting force, cellulose content, and starch
content ranged from -0.33-0.326 which does not demonstrate any strong correlation between
these components. Therefore, no relationship was found between the cutting force and the
starch content or the cellulose content for the cultivars analyzed in this study. As the first
intensive study on the texture and the major components of radish, these results could provide
valuable information for radish breeding if further studies on taste and nutrient components
are conducted.
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Table 1. Texture analysis (cutting force) of green head (GH) and white head (WH) radish cultivars.

Sample Cutting force (kg) Sample Cutting force (kg)
GH 1 2.65 £+ 0.51 WH 1 238 £ 0.23
GH 2 240 + 0.28 WH 2 240 + 0.28
GH 3 1.76 + 0.21 WH 3 242 + 0.34
GH 4 204 + 0.25 WH 4 261 + 0.23
GH 5 283 £ 0.31 WH 5 244 £+ 0.28
GH 6 251 + 0.28 WH 6 218 + 0.24
GH 7 1.97 + 0.35 WH 7 1.87 + 0.29
GH 8 231 + 053 WH 8 208 + 0.27
GH 9 271 £ 0.30 WH 9 226 + 047
GH 10 220 + 0.56 WH 10 2.03 £ 0.50
GH 11 2.02 + 044 WH 11 1.71 £ 0.24
GH 12 258 + 040 WH 12 217 + 0.32
GH 13 1.99 + 0.19 WH 13 1.84 + 0.22
GH 14 183 £ 0.17 WH 14 2.33 + 049
GH 15 1.60 + 0.16 WH 15 201 £ 0.32
GH 16 196 £ 043 WH 16 1.78 £ 0.37
GH 17 250 £ 0.69 WH 17 1.88 + 0.34
GH 18 210 + 0.21 WH 18 211 £ 0.29
GH 19 201 £ 0.22 WH 19 222 £ 0.30
GH 20 207 + 0.22 WH 20 256 + 0.22
GH 21 1.70 + 0.21 WH 21 266 + 0.42
GH 22 178 £ 0.24 WH 22 3.04 + 0.38
GH 23 2.06 + 0.42 WH 23 329 £+ 0.50
GH 24 250 + 0.28 WH 24 254 + 0.41
mean % s.d.’ 217 £ 0.34 WH 25 266 + 0.27
WH 26 1.92 + 0.30
WH 27 209 £ 0.35
WH 28 270 + 0.26
WH 29 2.34 £ 0.41
WH 30 224 + 040
WH 31 1.87 + 0.35
WH 32 217 + 049
WH 33 1.79 + 0.40
WH 34 250 + 0.32
WH 35 214 £ 0.33
WH 36 2.68 £ 0.53
WH 37 237 £ 0.38
WH 38 253 £ 0.25
WH 39 2.80 + 0.31
WH 40 2.88 + 046
WH 41 227 + 0.63
WH 42 228 + 0.24
mean + s.d.’ 231 £ 0.36

No statistical difference was detected between the two groups.
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Table 2. Starch content in green head (GH) and white head (WH) radish cultivars.

S Starch S Starch
(9 / 100 g) (9 / 100 g)
GH 1 335 £ 0.21 WH 1 474 + 0.49
GH 2 348 £ 0.13 WH 2 481 £ 0.33
GH 3 3.98 £ 0.16 WH 3 535 £ 0.48
GH 4 3.05 £ 0.31 WH 4 523 £ 0.14
GH 5 3.07 + 0.54 WH 5 579 + 0.62
GH 6 383 = 0.34 WH 6 463 + 043
GH 7 3.58 £ 0.13 WH 7 442 + 0.04
GH 8 442 £ 1.44 WH 8 476 £ 0.30
GH 9 3.29 £ 0.91 WH 9 4,97 = 0.31
GH 10 3.57 + 0.37 WH 10 5.02 + 0.62
GH 11 3.76 £ 0.12 WH 11 492 + 0.01
GH 12 352 £ 045 WH 12 481 = 0.11
GH 13 4.07 £ 0.41 WH 13 3.63 £ 0.27
GH 14 3.94 + 0.59 WH 14 410 = 1.54
GH 15 352 + 0.72 WH 15 3.83 + 0.02
GH 16 429 + 0.00 WH 16 3.39 + 0.36
GH 17 422 + 047 WH 17 329 £ 0.05
GH 18 3.52 £ 040 WH 18 3.26 £ 0.30
GH 19 433 + 0.05 WH 19 3.33 + 0.08
GH 20 428 + 0.06 WH 20 360 + 0.16
GH 21 3.74 £ 0.37 WH 21 482 + 0.19
GH 22 3.89 £ 042 WH 22 410 £ 0.82
GH 23 349 £ 1.01 WH 23 403 £ 0.25
GH 24 375 + 0.16 WH 24 3.87 + 0.12
mean £ s.d.’ 375 £ 0.39 WH 25 401 + 0.08
WH 26 411 + 0.30
WH 27 430 = 0.11
WH 28 424 + 0.22
WH 29 391 + 0.06
WH 30 496 £ 017
WH 31 3.84 £+ 042
WH 32 477 + 1.52
WH 33 429 + 0.75
WH 34 394 + 0.30
WH 35 3.83 £+ 0.05
WH 36 4.09 + 0.41
WH 37 375 £ 0.18
WH 38 341 + 0.62
WH 39 358 + 0.70
WH 40 410 £ 0.06
WH 41 454 + 0.93
WH 42 3.62 £ 0.08
mean + s.d.’ 424 + 0.62

No statistical difference was detected between the two groups.
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Table 3. Cellulose content in green head (GH) and white head (WH) radish cultivars.

S Cellulose S Cellulose
(g / 100 q) (g / 100 q)
GH 1 11.75 = 0.18 WH 1 14.43 = 0.91
GH 2 13.27 + 1.33 WH 2 13.67 = 247
GH 3 9.55 £ 0.59 WH 3 13.60 = 0.45
GH 4 11.66 + 2.97 WH 4 13.07 = 0.72
GH 5 15.80 = 1.57 WH 5 15.27 + 0.88
GH 6 11.93 + 1.68 WH 6 13.87 = 0.45
GH 7 1154 £ 3.24 WH 7 444 + 279
GH 8 14.03 £ 1.35 WH 8 18.24 £ 0.72
GH 9 9.83 £ 1.35 WH 9 1253 £ 1.86
GH 10 10.33 £ 1.57 WH 10 16.13 £ 1.33
GH 11 15.80 £ 3.56 WH 11 1112 £ 0.75
GH 12 15.66 £ 1.86 WH 12 1412 £ 2.60
GH 13 14.50 = 512 WH 13 11.33 + 1.89
GH 14 10.96 + 5.12 WH 14 12.51 + 3.98
GH 15 9.98 £ 1.43 WH 15 11.74 = 0.16
GH 16 9.76 £ 0.30 WH 16 16.13 = 3.99
GH 17 12.92 + 0.58 WH 17 19.30 = 0.05
GH 18 13.04 = 4.60 WH 18 14.00 = 3.03
GH 19 11.31 £ 1.96 WH 19 23.16 + 3.48
GH 20 1273 £ 245 WH 20 13.76 £ 1.80
GH 21 11.89 £ 1.78 WH 21 16.73 £ 1.22
GH 22 12.59 £+ 2.00 WH 22 13.92 £ 2.15
GH 23 13.27 £ 444 WH 23 1239 £ 1.84
GH 24 1158 £ 2.76 WH 24 13.23 + 0.98
mean t s.d.? 12.32 + 1.88 WH 25 12.98 = 0.11
WH 26 13.21 = 3.50
WH 27 9.97 £ 1.32
WH 28 10.53 = 1.30
WH 29 10.80 = 3.48
WH 30 6.04 £ 0.05
WH 31 8.67 £ 2.90
WH 32 11.40 = 0.90
WH 33 6.14 + 3.37
WH 34 7.93 £+ 0.87
WH 35 1151 £ 3.18
WH 36 11.83 + 0.58
WH 37 10.58 = 3.37
WH 38 10.67 = 0.38
WH 39 9.76 £ 3.26
WH 40 12.90 £ 2.92
WH 41 10.78 = 2.84
WH 42 7.36 £ 3.21
mean + s.d.? 1242 £ 352

No statistical difference was detected between the two groups.
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Fig. 3. Relationship between starch and cellulose contents in green head (A) and white head (B) radish cultivars.

Table 4. Pearson correlation coefficient of cutting force, cellulose, and starch contents in green head (GH) and
white (WH) radish cultivars.

WH radish
Cutting force Cellulose Starch
Cutting force 1 0.06 0.23
GH radish Cellulose 0.346 1 -0.11
Starch -0.326 -0.085 1
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