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Abstract

This study was conducted to evaluate the quality characteristics of pickled radish wrap supplemented with calcium
chloride (CaCl,) at different concentrations. With CaCl, supplementation, initial pH and acidity were 3.8~4.0 and
2.7~3.0% (W/v), respectively. During the 28 day-preservation at 4°C or 50°C, the initial pH and acidity were maintained.
However, when the pickled radish wrap was preserved at 25°C, it had lower pH (by 0.5) and higher acidity (by
1.9~2.2%) when compared with the initial values. The difference in color (A E-value) of the pickled radish wrap
preserved at S0°C was significant (A E-value 23~27), though the hardness of the sample prepared at 4C or 25T
showed no distinguishable differences at various concentrations of CaCl, supplementation (0.1, 0.2, 03, 0.4, and
0.5%). However, once preserved at 507, it resulted in the greater hardness with the higher concentrations of CaCl,
supplementation. In terms of softness, the overall trend in changes was similar to the hardness. A sensory evaluation
using the samples preserved at 4°C for 28 days demonstrated that the preparation with 0.4% CaCl, ranked highest
in taste, hardness and overall acceptability. It wass suggested that supplementation with 0.4% CaCl, would be
most appropriate to improve the textural properties of pickled radish wrap while maintaining its organoleptic quality.
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Table 1. Mixing ratio of the ingredients used in making pickled
radish wrap

Ingredients (%) 0 0.1 02 03 04 0.5
Radish 6000 6000 6000 6000 6000 60.00
Salt 200 200 200 200 200 200
Potassium sorbate 009 009 009 009 009 009
Sodium saccharin 004 004 004 004 004 004
Citric acid 003 003 003 003 003 003
Succinic acid 002 002 002 002 002 002
Vitamin C 001 001 000 001 001 001
Glycine 001 001 000 001 001 001
Sodium polyphosphate 004 004 004 004 004 004
Sodium sulfite 001 001 00l 001 001 001
Glacial acetic acid 058 058 058 058 058 058
Water 3717 3707 3697 3687 3677 3667
Calcium chloride 000 0100 0200 0300 0400 0.500
Total 100.00 100.00 100.00 100.00 100.00 100.00
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Table 2. Physicochemical properties of pickled radish wrap supplemented with various concentrations of CaCl, for different durations
of preservation

Temp. CaCl, pH Titratable acidity (%, wiv)

(%) 0 Day 14 Day 28 Day 0 Day 14 Day 28 Day
00 39940067 392+0.02% 3910.02™ 2.84+0.14B™ 2.72+0.09" 2.81+0.11™
01 3.9740,05™ 3910.08"* 3.98+0,06"" 2.76+0.12° 3,09+0.03" 3044003

) 02 3.92+0.01® 3914002 4,04+0,04" 3.00£0.07"™ 2.82+0,05™ 2.63+0.05"
03 3.90+0,02"5 3.83+0.02 395+0.01™ 3.02+0,07" 3.03+0.05™ 2.69+0.00%
04 380+0.04" 3.86+0,02"%° 4,07+0,03" 3.02+0.04* 2.90+0.05™ 301+0.05™
0.5 386+0.115° 3.85+0.01%° 403001 3.06+0.07* 2.83+0.03% 2.99+0,07*
00 3.99+0,06™ 3554000 351:007* 2.84+0,14% 369+0.18% 4.88+0,05™
0.1 3.97+0.05™ 3.79+0.01% 347+001% 276+0.12% 3.04+0.05 461+0.11%

s 02 3.9240.01"% 33140.01™ 344001% 3.00£0.07"% 4934006 5.26+40.10™
03 3.90+0,02"% 3.87+0.08" 349001% 302£007" 3.06+0.05% 4.44+0,06™
04 3.80+0.04" 3.83+0,02*™ 336+0.03% 3.020.04" 3.13+0.11° 5.25+0,05*
05 3.8620.11%% 3.6040.03% 351+006™ 3,06£0.07* 3.64+0.05% 4.6740.15¢
00 3.99+0.06™ 3,89+0.04"° 3.8820.01® 2,840,145 3,0120.20% 303+0.11%
0.1 3.97+0.05™ 3.88+0.01"° 3.89+0.02% 2.76+0.12% 3.17+0.07% 2.94+0,05°

© 02 39240014 3.80+0.01™ 3924004 3.00£0.07*% 3.39+0,03" 2.90+0,09%"
03 3.90+0,02"% 375+0.01% 3.860.07™ 3.02+0.07* 3.530.05™ 322+0.08"
04 380+0.04 3.80+0.01% 393+0,01*™ 3.020.04" 3,18+0.05%* 2.81:0.03"
0.5 3.86+0.115 381+0.00% 3.97+0.04™ 3.06+0.07" 320+0.05™ 2.87+0.03

"Values represent meantSD of three independent experiments.

A~

"Means with the same alphabet in each temperature column are not significantly different at p<0.05.

“Means with the same alphabet in each row are not significantly different by storage time at p<0.03.

Table 3. Color of pickled radish wrap supplemented with various concentrations of CaCl, for different durations of preservation

CaCl, 0 Day 14 Day 28 Day

Tem ) L a b L a b AE L a b AE
0.0 48851048  -1.841028  -1.070.17  50.02%0.13  -3.02+044 -1.6610.84 176 45491002 -3.42+0.10 -1.68+0.03  3.76

0.1 47784017 2184009  -0.14£025  5020£0.02 -322+0.07 -0.52:003 263 4637002 -334+008 030038  1.84

4 02 51.2320.01 22251002 0224001 51.10+0.02 -326:005 037002 1.02 44.65t0.04 -3.07£0.15  1.02+0.01 6.66
03 52384001  -1.90+0.03  -0.80*0.09 50.78t0.06 -3.09+0.10 -0.08+0.13 199 44.56¥0.00 -296+0.00 -2.36¥0.01 8.2l

04 51.13+0.18 2.1940.18 1.85t023  50.50+0.03 -3.14:022 -1.18+0.11 114 44.11+0.01 -346:006  023:001 727

0.5 46.69+0.14 2.0310.10  0.02:026  50.21+0.02 -325:006 -0.13t0.05 3.73 45.67+0.01 -324008  0.38+0.00 1.66

0.0 4885048  -1.841028  -1.070.17 42961001 -1.69+0.04  3.67+0.04 756 42.621001 -026+0.04 5621002 928

0.1 47781017 2184009  -0.14£025 4154002 094005 281+003 7.18 3552£001 -0.79:006  3.76:0.01  13.06

98 02 51231001  225+0.02  -022+001 46930.17 -2.83:0.34  2.03+0.17 465 3656x001 -0.59+005 347006 1509
03 5238+001  -190+0.03  -0.80£0.09 44.120.16 -3.13:0.12  235+0.16 870 40.74£001 -145:0.02 327001 12.12

04 51.13+0.18 2.1940.18 1851023  4549+0.13 -329:034 5784022 9.03 42.84+0.02 -2231005 124:002 8.64

0.5 46.69+0.14 2.03£0.10  0.02+026  47.38£0.14 -242:0.18  4.55:007 475 39931002 -1.15%0.12  2.89t0.01 746

0.0 43851048  -1.841028  -1.07#0.17 27324001 2741004  747+006 23.61 2730£001 254¥003  732¢001 2354

0.1 47.78+0.17 2.18+0.09  -0.141025 31.76x0.00  2.70+0.03  8.49+0.11 19.02 25901000 324000  6.72+0.01  23.68

5 02 5123001  225t0.02  -022#001 29731000 340007  8.18+0.03 2356 2949+0.00 2.64¥0.03 8241000 23.63
03 52384001  -1.90+0.03  -0.80£0.09 2821000 263000  692+0.10 2557 29.07+0.02 2.85%0.13  838:0.02 2525

04 5113018 -2.19+0.18  1.851023  31.36x0.00 256006  8.69+0.01 22.60 25.86*0.00 345007 7261003 2723

0.5 46.69+0.14 2.03£0.10  0.02+026  29.39+0.10  3.05t040  7.69:0.08 19.65 23841001 3.62£0.12  6.79:0.02  24.53
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Table 4. Sensory evaluation of pickled radish wrap supplemented with various concentrations of CaCl, and preserved for 28 days at 4'C

CaCl (%) Sensory test
Color Flavor Taste Bitterness Hardness Overall acceptability
0.0 843£0.79" 7.57:098" 5432307 5.29+2.36" 6.14£1.86™ 6.00£1.91™
0.1 843£0.79" 7.57:098" 6.29+1.25" 6.00£2.00° 7.29+0.76™ 643£1.51"
02 8.14:0.69" 729+1.11° 357+181° 44342.30" 6.00£1.00*" 4.14+146°
03 8.14+0.69" 6.86+2.19° 6.0042.00"" 557+1.62° 6.00£1.00"" 6.86+1.46™
04 8.14£0.69" 729:1.11° 7.86£135° 557199° 771£1.25° 771£1.38°
05 8.14£0.69" 6572237 4574223 4.86+2.48" 5714243 5.14+2.48"

“ATl values represent meantSD, different superscripts in the same column indicate significant differences at p<0.05.
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A 20’000 [ w—pt==().3% CaCl et 0.4% CaCl w—gm=0.5% CaCl D 10'000 e 0.3% CaCl o= 0.4% CaCl g (.5% CaCl
15,000 F 7,500
@ w
g 10,000 £ 5000
= 5}
= 7]
T 5000 F 2,500
0 L 4 ] 0 L L 3
0 14 28 0 14 28
Storage tie (Days) Storage time (days)
= (.0% CaCl ——=0.1% CaCl w—tr==(.2% CaCl % 9 9%,
10,000 ¢ w—t==0.0% CaCl = 0.1% CaCl w—tr==(0.2% CaCl
B 20,000 —stm0.3% CaCl —w0.4% CaCl =—0==0.5% CaCl E 0.3% CaCl ——0.4% CaCl —mm0.5% CaCl
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0 L L J 0
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C 20000 et ().0% CaCl =—=0.1% CaCl == ().2% CaCl F 10,000 g (). 0% CaCl (1% CaCl| e 0.2% CaCl
} 3 et 0.3% CaCl e 0.4% CaCl w—g==(.5% CaCl ! et 0.3% CaCl e 0.4% CaCl w—g==(.5% CaCl
15,000 F 7,500
Z 10,000 F %‘ 5,000
= 1)
s L 2,500
= 5,000
0 L L ) 0 L :
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Fig. 1. Changes in hardness and softness of pickled radish wrap supplemented with various concentration of CaCl2 for different durations
of preservation at 4C, 25C, or 50C.

A~C, hardness of pickled radish wrap preserved at 4C (A), 25°C (B), or S0°C (C); D~F, hardness of pickled radish wrap preserved at 4C (D), 25°C (E), or 50C (P.
Data represent the means from ten samples. Error bars, SD.
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