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Abstract

The effects of various seasoning components, pH of seasoning solution, heating time and storage temperature
were investigated on the color and textural properties of the salted radish root (Danmooji). The effects of
individual seasoning components in the salted radish root, additives of polyphosphate (AD3), citric acid (AD5),
malic acid (AD2) delayed the color changes and softening more, compared to control soaked in water. On
the other hand, additives of potassium sorbate (AD1), succinic acid (AD7), MSG (ADB8), saccharin (AD6)
accelerated the color changes and softening of the salted radish roots. The effects of pH of seasoning solution
(X1), and heating time (X;) were central composite design and response surface analysis. R-square, represented
dependent variables correlated independent variables (Xi, X2), showed over 0.8 in the color and area value,
calculated thickness and firmness of salted radish root. Especially, R-square of “b” represented “yellow-green”
was 0.899. And the result of crossing analysis of individual independent variables (X, X2), showed that both
independent variables had significant effects on the color and textural changes of the salted radish root. The
salted radish root increased its color changes and softening, rapidly at 40°C, compared to the other storage

femperatures at most storage periods.
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Table 1. Experimental design of the coded and composite
design matrix using pH, heating time as independent vari-
ables

Independent variables

Design
point X - Xg )
(pH of seasoning solution) (Heating time, min)
1 -1 (4) -1 (0)
2 1 (6) -1 (0)
3 -1 4) 1 (20)
4 1(6) 1 (20)
5 -a (35 0 (10
6 +a (65) 0o
7 0 (5) -a (0)
8 05 +a (30)
9 0 0 (10)
10 0 (5) 0 (10
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Fig. 1. Effects of various seasoning additives on the 4E
of salted radish root according to storage periods.
Groups are the same as in Table 2.
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Fig. 2. Effects of various seasoning additives on the firm-
ness of salted radish root according to storage periods.
Groups are the same as in Table 2.

Table 3. Effects of pH and heating time on the color and textural properties of salted radish root

Color value

Textural properties

Design point

L a Firmness (g) Area (g - emd)

1 54.44+0.06 -1.30%£0.07 9.44+0.30 1,410.3£150.3 6,483.1£471.9

2 53.63%0.32 -0.20+0.03 742+0.35 1,248.3£210.5 7,002.9%£660.9

3 56.63£0.16 -0.99%+0.09 5.13+0.05 1,437.3£133.2 7,002.91418.2

4 64.71+0.10 -0.91%0.09 10.12£0.12 1,746.2+148.1 9,295.7£465.0

5 53.91£0.02 -0.93£0.10 7.37£0.07 1,637.0*£223.1 8,171.3£386.5

6 53.34£0.07 -0.45%+0.10 7.91+0.05 1,609.7£312.8 8,530.9+982.2

7 51.65+0.02 0.61%£0.06 6.92£0.20 1,765.2+123.1 8,171.3£386.5

8 57.37£0.02 0.13£0.06 6.92+0.20 1,7770%915 9,865.1 £287.3

9 57.27£0.11 -0.49x0.06 8.060.08 1,552.4+£245.3 8,114.8*£770.2

10 53.34+0.02 -0.44+0.06 7.90£0.20 1,609.7£211.3 8,530.3£663.5
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Table 4. Effects of pH and heating time on the values of regression coefficients calculated of salted radish root

Independent variables Regression equation” R?
L =80.72—10.13X; — 115Xz +0.902X:* +0.222X,Xs" + 0.017X57 0.793"
a =—22.26+8A47X," +0.06Xz — 0.790X,% — 0.03X; X5 +0.003X7 0.798"
b =25.62—6.04X, —0.86X2" 1+0.487X,% +0.175X, Xz — 0.002X> 0.899"
Firmness (g) =—1865.1— 1475.6X; — 47.42X," — 157.3X,% + 11.77X, Xz — 0.131X” 0.531
Area (g - cmd = — 14781 +8949.93X;" — 102.38X; — 886.36X,° +44.28X,X>" — 2.19X,” 0.805"

UX,: pH, X2 heating time. "Significant at p<0.05.
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Fig. 3. Response surfaces on the color and textural properties of salted radish root according to pH and heating time.
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Table 5. Effects of storage conditions on the color values and textural properties of salted radish root

Stoyage Storage Color value Textural properties
periods temp 2
(days) °C) L a b Firmness (g) Area (g - cm’)
0 Control 43.43£0.17 0.17%0.10 9.3510.25 1496.5+125.1 8080.7+392.8
0 43.43+0.17 0.16=0.10 9.35%£0.31 1741.3%£245.1 8592.1+770.2
10 25 45.20+0.41 -0.15%0.09 11.46+0.09 2088.3+113.4 9922.3+392.8
40 44.26+0.22 0.02+0.09 10.14+0.18 1320.3+255.4 6014.7+769.1
0 4530x0.72 -0.66X0.55 10.99+1.40 1693.4+125.3 9677.0+381.5
25 25 4551 +2.68 ~0.90%=0.31 9.88+0.39 187891215 10124.0+-884.2
40 39.09%+2.14 2.83%£0.35 9.81£0.71 878.2+153.1 3524.9+606.3
0 45,01+1.27 -1.93%+0.17 10.93£1.55 1700.1£2515 7621.0:4975
35 25 43.58+0.67 0.19£0.39 882+1.35 1672.9+143.1 8171.5+403.5
40 3754*£1.03 2.76£0.36 9.02+0.33 808.0+£1385 4305.21+287.3
0 42.06%1.05 -0.581+0.49 10.05+1.34 1706.1£91.5 911482719
45 25 42.69+0.79 0.13£0.14 8.38+0.52 1927.4£89.6 11189.0£520.9
40 37.99+057 2.861+0.10 8.84+0.34 87821905 4322.9+394.1
0 4396*+0.71 -0.93+0.27 10521062 161521+86.6 7468015384
55 25 42331152 0.96+0.43 8.03+1.03 1583.8+1255 7815.3+275.7
40 36.6610.91 4.30%+0.50 9.50=0.56 562.1£21.9 3503.4+527.3
0 48.11+0.51 -0.14%£0.33 7501041 1662.6+241.1 7031.9+351.2
80 25 48.82+0.39 -0.24£0.05 7.45+0.07 1542.3£134.5 6718.0100.3
40 36.93%0.29 575%x0.19 12.81£0.20 148.4+453 871.9%+35.3
0 44.52+0.44 -0.23%0.22 10.43+0.49 1843.7£241.1 7031.9+251.2
100 25 4470+0.67 -099+0.14 10.00+0.65 2050.41341.5 6718.0100.3
40 35.93%+0.29 6.7510.19 13.81+0.21 191.1432.2 885.9693.1
0 4452+0.44 -0.23+0.22 10.431+0.49 1811.3£133.1 8085.1+221.1
120 25 44.70+0.67 ~0.99+0.14 10.00£0.65 1811.3£252.1 8085.3+58.3
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Fig. 4. Effects of storage temperature on the 4E and
firmness of salted radish root accordir%g to storage periods.
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