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Quality of Freeze-Dried Yulmoo-kimchi

Young-Tae Ko* and Jung-Hwa Kang
Department of Foods and Nutrition, Duksung Women's University

Effects of freeze-drying on microbiological and sensory characteristics of yulmoo-kimchi (leaf radish kimchi)
were investigated. Freeze-dried yulmoo-kimchi was stored at 0, 10 or 25°C for 60 days and rehydrated with
water. Optimum rehydration time of freeze-dried yulmoo-kimchi was 2 hr. Number of lactic acid bacteria of
freeze-dried, 10 days-stored, rehydrated yulmoo-kimchi decreased significantly (p<0.05) in- comparison with that
of reference sample (non-freeze-dried yulmoo-kimchi), while no significant changes were observed after 10 days.
As storage temperature increased, number of lactic acid bacteria of 10 days-stored samples decreased. pH value
slightly increased by freeze-drying, while it decreased gradually during 60 days of storage. Sensory properties of
freeze-dried/rehydrated sample were slightly inferior to those of reference sample, but those were relatively good
when the sample was evaluated solely. Overall acceptability of freeze-dried, 0°C-stored, rehydrated sample was
significantly inferior to reference sample (p<0.05) and it gradually decreased as storage temperature increased.

Between storage periods of 10 through 60 days,

sensory properties of 0 and 10°C-stored sample slightly

decreased, while those of 25°C-stored sample decreased markedly.
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Table 1. Effects of rehydration time on amount of residual water of freeze-dried yulmoo-kimchi®

Rehydration time Oh 1h

3h 4h 5h 6h

Amount of residual water (g) 17.792+0.109 9.29°+ 1296 7.79°+ 0.619

6.69°+1.033  7.13°+0.510 7.32°+ 1367 6.69°+0.789

YAmount of raw yulmoo-kimchi sample was 20 g.
Mean values and standard deviations of 10 replications.

22°Any two means in a row not followed by the same letter are significantly different at the 5% level.
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Table 2. Changes in viable cell count of lactic acid bacteria in freeze-dried /stored /rehydrated yulmoo-kimchi?

Storage period

Storage temperature 0 Day 10 Days 20 Days 40 Days 60 Day
0°C 57x10°£9.22°  56x10°t4.61° 59x10°£876° 6.1 x 10°+7.08
(10.75%) (10.57%) (11.13%) (11.51%)
Viable cell count 10°C 53x10°£2.87%  1.1x10°+£245° 11x10°£2.24° 1.6x10°£3.12° 1.8x 10°+ 1.89°
(CFU/mL)? (100%) (2.08%) (2.08%) (3.02%) (3.40%)
2500 53x10°£ 849" 40x10'£043° 51x10°£395° 59x10*+£299°
(0.01%) (0.0075%) (0.0096%) (0.0111%)

YViable cell count of raw sample: 5.4x10%+ 2.87

Mean values and standard deviations of 30 or more replications.
2CFU: Colony forming unit.

¥See footnote in Table 1.
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Table 3. Changes in pH of freeze-dried/stored/rehydrated
yulmoo-kimchi”

Storage
eriod
Storage P O0Day 10Days 20Days 40 Days 60 Days
temperature
0°C 5.21 5.20 517 4.97
pH 10°C 521 5.22 522 5.15 499
25°C 5.18 5.14 5.11 5.09

UpH of raw sample: 4.75
Median values of 10 or more replications.
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Table 4. Effects of freeze-drying on sensory properties of
yulmoo-kimchi”

Before freeze-dryin, freeze-drie

Sample Type (Re:fcsrenc;,i;y1 ® rehydratedd/
Overall acceptability 8.00 £ 0.00** 635+ 049
Taste 8.00 £ 0.00%* 7.00 £ 0.00
Odor 8.00 + 0.00** 7.00 % 0.00
Moistness 8.00 £ 0.00%** 6.00 £ 0.00
Chewiness 6.90 £ 0.31%* 5.15+0.49
Appearance 8.00 £ 0.00** 7.00 £ 0.56

YHedonic Scale value, 9: Like extremely, 5: Neither like nor dislike,
1: Dislike extremely.

Reference samples were purchased from Zongazib-kimchi agent
whenever sensory test was peformed. Sensory evaluation test was
repeated five times using 10 panelists.

**p<0.01
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Table 5. Changes in sensory properties of freeze-dried/stored/rehydrated yulmoo-kimchi®

(Storage period: 10 days)

Before freeze-drying

Sample type (Reference) Stored at 0°C Stored at 10°C Stored at 25°C
Overall acceptability 5.00% 4.10£0.31° 4.00 £ 0.00* 395+022°
Taste 5.00° 410 031° 4051022 3.90+0.31°
Odor 5.00° 4,60+ 0.50° 4.00 + 0.00° 3.85+037°
Moistness 5.00* 4.00£0.00° 4.00 £ 0.00° 4.00 +0.00°
Chewiness 5.00* 4.00 £ 0.00° 4.00 £ 0.00° 4.00 £ 0.00°
Appearance 5.00¢ 425+ 044° 425+044° 4.05+0.3%

UThe scores were assigned numerical values 1 to 9 with “no difference between sample and reference” equaling 5, “extremely better than

reference” equaling 9 and “extremely inferior to reference” equaling 1.

Reference samples were purchased from Zongazib-kimchi agent whenever sensory test was performed. Sensory evaluation test was repeated five

times using 10 panelists.
PSee footnote in Table 1.

Table 6. Changes in sensory properties of freeze-dried/stored/rehydrated yulmoo-kimchi"

(Storage period: 20 days)

Sample type Bef"(rggzre;‘:‘;gymg Stored at 0°C Stored at 10°C Stored at 25°C
Overall acceptability 5.00° 4.00+0.00° 4.00 +0.00° 350+ 0.51°
Taste 5.00° 4.00 +0.00° 400+ 0.00° 3,65+ 0.49°
Odor 5.00° 450+0.51° 420+ 041° 3.60+ 0.50°
Moistness 5.00° 3854037 3854037 3854037
Chewiness 5.00° 3854037 3854037 3854037
Appearance 5.00° 4.50+051° 4.50+£0.51° 375+ 0.44°

USee footnote in Table 5.
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Table 7. Changes in sensory properties of freeze-dried/stored/rehydrated yulmoo-kimehi®

(Storage period: 40 days)

Before freeze-drying

Sample type (Reference) Stored at 0°C Stored at 10°C Stored at 25°C
Overall acceptability 5.00* 4,00 + 0.00° 4,00 + 0.00° 330+ 047
Taste 5.00* 4,00 + 0.00° 3.85+0.37° 3.40 £ 0.50°
Odor 5.00° 4.00 + 0.00° 3.85+0.37° 3.25+0.44°
Moistness 5.007 3.95+0.22° 3.95+0.22° 3.95+0.22°
Chewiness 5.00° 3.95+0.22° 3.95+0.22° 3.95+0.22°
Appearance 5.00* 4,00 + 0.00° 4,00 + 0.00° 345+0.51°

USee footnote in Table S.

Table 8. Changes in sensory properties of freeze-dried/stored/rehydrated yulmoo-kimchi®

(Storage period: 60 days)

Before freeze-drying o o o
Sample type (Reference) Stored at 0°C Stored at 10°C Stored at 25°C
Overall acceptability 5.00° 4.00+0.00° 3.80+041° 3.10+0.31°
Taste 5.00¢ 4.05+0.22° 375+ 044° 3.15+£037°
Odor 5.00¢ 4.00 +0.00° 3.85+ 037 3.05 £ 0.22°
Moistness 5.00° 3.80+0.41° 3.80+041° 3.80+0.41°
Chewiness 5.00° 3.80+041° 3.80+041° 3.80+041°
Appearance 5.00° 4.00 £ 0.00° 395+£022° 3.00%0.00°
USee footnote in Table 5.
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