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Abstract

This study was conducted to devise appropriate blanching-process conditions as a means to convert Doraji, which
is widely used in Korean food due to its unique fragrance and flavor, into frozen food materials for various uses.
For the Hunter L values representing the brightness transformation among the surface color and gloss changes
that were observed in Doraji before and after freezing, and after Doraji went through a blanching process, the
specimen that went through a blanching process at 80°C showed a significantly higher value compared to another
specimen processed at a higher temperature, and the first specimen’s value also rose after freezing. Meanwhile,
for the hardness values, they declined more as the blanching temperature became higher and as the processing
time became longer. For the number of total counts and the number of coliform groups, the number of total counts
at 3.75x10° and 1.25x10° cfu/g before the blanching process was reduced into the approximately 2-3 log scale,
and no coliform group was detected after the blanching process. As for the peroxidase activity, its activation was
decreased by the blanching process, and more than 89% of the peroxidase became inactivated in all the specimens
that went through the blanching process. The sensory characteristics of the frozen-thawed Doraji by test group
showed the radish leaves blanched at 90°C for 1 min to be the most highly evaluated in terms of the overall
preference level (p<0.05).
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Table 1. Changes in Hunter color value of blanched Platydodon
grandiflorum in various water temperature

Blanching  Blanching Hunter
Temp (C) Time (min) L a b
Control 59.13£063"  -248:026"  14.08:0.88°
1 61.87:209° 37310407  17.38£125"
80 3 61.81:043"  221:1100  1651061"
5 6167+128"  278036™  1529+1.64™
1 6195156" 3241028 1633+046"
90 3 6053073 2.88:035™"  16.15:0.77"
5 59258095  -3.12:051™  1508£1.06"
1 60.86:036°  -350:016"  16370.82"
100 3 59.16£046°  -4.00:031" 1457£1.96°
5 5897103 -287:047° 1383038

"Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).

Table 2. Changes in Hunter color value after thawing of frozen
Platycodon grandiflorum

Blanching  Blanching Hunter
Temp (C) Time (min) L a b
Control 64.08:032™) 2994033 15.90+1.17
1 65194112  354046¢ 17312079
80 3 64.624053° 3480370 17.63+1.55°
5 63534045 3671039  1630+1.32%
1 64141069  300+028™  15.46+1.50°
90 3 63411143 2881032 16,030,695
5 63.15+1.84 2735079 16.57+1.28™
65.15+0.71° 3384030  16.67+0.64™
100 3 63281082 353+0.16¢ 1630091
5 62.27+0.15° 3794031 14.83+0.99°

"Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).
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Fig. 1. Changes of hardness of blanched Platycodon grandiflorum
in various water temperature.

Bars are MeantSD, n=10.
Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).
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Fig. 2. Changes of hardness after thawing a frozen Platycodon
grandiflorum.
Bars are MeantSD, n=10.

Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).
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Table 3. Changes in microorganism number for blanched
Platycodon grandiflorum in various water temperature

Blanching Temp  Blanching Time Mlcroorgamsrln
(0) (min) Total counts Coliform group
(CFUfg) (CFUle)
Control 3.75E+05" 5.13E+03
1 7.60E+03" 2
80 3 8.75E+03°
5 1.04E+03°
1 545E+03"
90 3 231E+03"
5 7.63E+02°
1 1.91E+03°
100 3 1.33E+03
5 4.50E+02°

Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).
D - not detected.
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Table 4. Changes in microorganism number after thawing a
frozen Platycodon grandiflorum

Perozidase activity (%)

) o Microorganism
Blanching Temp ~ Blanching Time -
(0) (min) Total counts Coliform group
(CFUfg) (CFUf)
Control 1.25E+05" 3.73E+02
1 1.84E+03" 2 - .
80 3 1.17E+03" - o -
o 1 3 a8
5 743E+02h Blanching time (min.}
1 540E+02" . . .
R Fig. 3. Changes of peroxidase activity for blanched Platycodon
90 3 348E+02 - grandiflorum in various water temperature.
5 478E+02°
1 8.35E+02" -
100 3 2.18E+02° - .
B
5 348E+02" —a e

"Means with the same letter in column are not significantly different by Duncan’s
range test (p<0.05).
. not detected.

Peroxidase activily (%)

Peroxidase activity %

Peroxidase™ |49} HdFell 4s] I £x = o] Q)
o, eHgste] EWA AU 7 Fol] o] a4C] SAS
AN T2 a9 2848 2 A FA 9
olF| o] HARE dSF3te AEE o]&H7IE SHTH(18). ‘ ,
°] peroxidase™ & HgAJ0] HlaA & AR 4TA ’ ' A »
Qi o] 4AL o] g3te] FHAUol} LT 71 v DA
& o] &3lal Uth19). Z2AH &% L A7 WE
A 80T 1, 3 2 5EFeH ZaA AYsgS u)
preoxidase activity= 212} 10.87%, 10.25%, 10.55%7} 90C
1,3 2 5% A S W 212} 9.81%, 10.44%, 10.30%, P
22123 100CAA 1,3 2 5% B9k 2ahd A5t e o B
Z}7} 10.89%, 1021%, 10.32% = YelstthFg. 3). 27440

-

&
&

Fig. 4. Changes of peroxidase activity after thawing a frozen
Platycodon grandiflorum.
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Fig. 5. Changes of pectinesterase activity for blanched Platycodon

Fe FA = Ao AAHA(Fg 4. grandiflorum in various water temperature.
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Table 5. Sensory characteristics after thawing a frozen Platycodon grandiflorum

Blanching Blanching Sensory properties
Temp () Time (min) Appearance Off-flavor Texture Overall acceptability
control 5.80+1.48" 5.50£1.58" 2.20+1.69™? 6.10£1.20° 5.70£1.34™
1 6.40£0.70" 6.20+1.14" 1.600.70 6.20£1.40° 5.90:0.57"™
80C 3 6.10+1.52° 6.60£1.26" 1.50£1.27 5.40+1.35™ 5.70+1.16™
5 6.100.88° 5.90+0.99" 1.70£1.89 6.00£1.25° 6.40£126™
1 6.30+1.06™ 6.10£0.99" 1.60+1.90 6.40£0.97" 6.70£1.16"
90T 3 5.70£0.82° 5.30£0.82° 2,00+1.49 5.30£1.57™ 540151
5 5.90+0.88" 540+1.07° 1.80£1.23 6.10£1.29" 5.60+1.43™
1 7.20:0.63° 6.80+0.63" 1.80£1.55 5.80+1.14" 6.10£1.10™
100°C 3 6.60+0.84™ 6.50+1.08" 1.70+1.25 450+1.7° 5.10+1.66™
5 5.80+1.69° 5.50£1.65° 200141 4.80+1.69" 470149
Means with the same letter in column are not significantly different by Duncan’s range test (p<0.05).
INot significant.
Table 6. Sensory characteristics of cooked Platycodon grandiflorum after freezing
Blanching Blanching Sensory properties
Temp (C) Time (min) Appearance Color Off-flavor Texture Taste Overall acceptability
control 7.200.79" 6.80£0.92" 1.00£0.00™ 5.80+1.14" 5.60£1.35™ 620132
1 6.70+1.06™ 6.70+0.82" 1.00£0.00 6.900.57" 6.40£097" 6.70£0.95"
80°C 3 6.50+1.18™ 6.40£0.84" 1.00£0.00 6.60£1.07° 650127 6.50+1.08"
5 6.30+134™ 620132 1.00+0.00 6.001.63" 5.601.26™ 5.90+1.37"
1 550127 530134 1.00+0.00 6.60£097° 6.30+1.16" 6.201.03"
90T 3 540097 5.20£1.40° 170221 6.70+1.70" 6.40£1.26" 5.80+1.23"
5 5.10+1.20° 5404097 1.00£0.00 5.10£1.52° 5.40+1.07™ 5.10£0.88"
1 6.80+0.63" 6.70+0,82° 1302067 6.70+0.82° 6.10+0.88™ 6.30£0.95"
100°C 3 6.10£145™ 5.801.55™ 1.00£0.00 5.20+1.62° 4,60+1.26' 5.001.41°
5 5.70£1.25™ 5.50+1.65* 1.00£0.00 5.00£1.56" 4.80+1.48" 5.00£1.70°

Means with the same letter in column are not significantly different by Duncan’s range test (p<0.05).

Not significant.
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Fig. 6. Changes of pectinesterase activity after thawing a frozen
Platycodon grandiflorum.
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