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Abstract

This study was attempted to investigate the effects of preheating treatment and chitosan addition on the
textural properties of Korean radish during salting. For this study, we determined the changes in textural
properties by compression, puncture, cutting tests respectively and the changes in pectin fractions were also
determined. Sensory parameters such as hardness, crispness and toughness were evaluated by sensory analysis
and their results were correlated with those by Instron. The results were as follows. The compression force
of nonpreheated Korean radish was increased by chitosan addition, whereas that of preheated one was decrea-
sed during salting. The puncture force from all the samples of Korean radish decreased, however, chitosan
addition showed higher puncture force. The cutting force of nonpreheated Korean radish increased during
salting and those from nonpreheated and preheated ones were increased by chitosan addition. During salting
hot water soluble pectin(HWSP) of nonpreheated Korean radish increased and 0.4% Na-hexametaphosphate
soluble pectin(HXSP) and 0.05 N-HCI soluble pectin(HCISP) decreased respectively. However, HXSP was dec-
reased by preheating treatment. On the contrary, the results were reversed by chitosan addition. Hardness
and crispness of nonpreheated Korean radish decreased and toughness increased respectively during salting.
However, toughness was decreased by preheating treatment and hardness was increased by chitosan addition.
Compression and puncture forces were highly correlated with sensory parameters such as hardness and
crispness, whereas cutting force was more correlated with toughness. From these results, it seems that the
textural properties were improved by chitosan addition in both nonpreheated and preheated Korean radish.

The preheating treatment was effective in the early stage of salting. However, combination of both treatments
showed little effect during salting.
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Table 1. Effect of chitosan concentration on the pun-
cture force and cutting force of Korean ra-
dish during salting at 25C for 4 days.

Firmness Puncture force Cutting force
Treatment (kg) (kg)

3% NaCl 7.01* 2.08? 3.20%+0.83
*0.05M CaCl, 8.08+ 143 323+ 045
*0.05% Chitosan 6.54+ 1.67 543+ 0.80
*0.1% Chitosan 727+ 145 5.76+ 0.74
*0.2% Chitosan 7.22%+0.71 5.16% 0.88
*0.3% Chitosan 7.97% 0.60 5.39+ 0.86
*0.5% Chitosan 8.27+0.88 5961 0.83

*All treatments contained 3% NaCl, ?Mean* S.D. of
five replications.
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Table 2. Effects of preheating and chitosan addition on the changes in compression force of Korean radish

during salting at 25C. (Unit : kg)
Salting days
Treatment 0 1 2 4 7 10
Control
Nonpreheated 3807+ 547" 3648+ 842 4123+725 4020x 358 40.18+6.73  33.67+4.83
Preheated” 38.07+ 547 3842+ 711 37.03x7.75 33.93+9.16 - -
Chitosan-added
Nonpreheated ‘ 38.07+ 547 4083+ 6.61 41.30+599 4342+ 233  4443+288 4129+ 854
Preheated 38.07+ 547 3925+ 216 4144+288 42761416  4227+828  38.04*3.85

—: firmness too soft to measure, ®: Means* S.D. of five replications, ®: preheating treatment in the different

solution at 55C £5C for 1 hour.

Table 3. Changes in puncture force of Korean radish during salting at 25C. (Unit : kg)
Salting days
0
Treatment 0 1 2 4 7 1
Control
Nonpreheated 845+ 1.91» 6.82+ 149 7.07+2.19 6.621+ 0.87 6.57+ 1.66 5.65+ 0.71
Preheated” 10.03+ 2.00 7.24+ 2.75 7.32+1.04 5.96+ 1.90 1.94+ 1.30 -
Chitosan-added
Nonpreheated 845+ 191 7.58* 1.46 8.12+ 1.37 8.09+2.34 7.96x 2.07 7.18+1.31
Preheated 11.29+ 2.26 831+ 1.88 790+ 1.76 7.79+ 247 778+ 1.78 790+ 2.12

—. @, Y were the same as those in Table 2.
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Table 4. Effects of preheating and chitosan addition on the changes in cutting force of Korean radish during

salting at 25C. (Unit : kg)
Salting days
Treatment 0 1 2 4 7 10
Control
Nonpreheated 1.36+ 0.14? 2.87%0.36 3.59+0.35 4.65% 0.39 424+ 1.58 4.65+ 1.39
Preheated? 2.78+ 0.28 505+ 0.52 505+ 0.53 2.69+ 0.33 - -
Chitosan-added
Nonpreheated 1.36%0.14 577+ 1.00 654+ 176 6971 0.74 553+ 1.50 491+ 0.74
Preheated 3.21+0.39 3.72+£0.17 437+ 1.00 4.17+0.24 443+ 1.06 4.10+ 0.62

—, ¥, Y were the same as those in Table 2.
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Fig. 1. Changes in the composition of HWSP, HXSP
and HCISP fraction in the AIS of nonprehea-
ted (A) and preheated (B) Korean radish sal-
ted in 3% NaCl solution at 25TC.
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Fig. 2. Changes in the composition of HWSP, HXSP
and HCISP fraction in the AIS of nonprehea-
ted (A) and preheated (B) Korean radish sal-
ted in 3% NaCl solution with 0.5% chitosan
at 25T.
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Table 5. Sensory scores for hardness, toughness and
crispness of Korean radish salted in diffe-
rent treatment.

Sensory Parameters Salting Days

Treatment 0 1 2 4 7 10
Control
H 400 357 4.00 333 3.00 233
Nonpreheated T 4.00 500 4.71 483 471 4.83
C 400 271 271 233 286 166
H 400 314 357 100 100 100
Preheated T 400 400 386 1.00 1.00 1.00
C 400 286 257 111 100 1.00
Chitosan-added
H 400 400 433 466 433 4.00
Nonpreheated T 4.00 414 429 450 414 4.00
C 400 414 333 333 300 2.86
H 400 350 343 314 314 283
Preheated T 400 443 443 417 414 383

C 400 343 257 267 267 243

The scores for the fresh radish is 4.00. 1=dislike
extremely, 7=like extremely. H: hardness, T: tough-
ness, C: crispness.
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Table 6. Correlation coefficients between Machanical
force and Sensory evaluation.

Sensory Evaluation

Machanical Force -
Hardness Toughness Crispness

Compression force  0.759** 0.792** 0.643%*
Puncture force 0.822%* 0.684** 0.812**
Cutting force 0.287 0.315 -0.022

**p<0.01, *p<0.05.
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