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Quality of Freeze Dried Kimchi

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

The objective of this study was to improve the shelf-life of kimchi by frezee drying. Kimchi was freeze dried and
stored at 0°C, 5°C and 28°C for 60 days. It was reconstituted with water at an interval of ten days and number
of total lactic acid bacteria(LAB), sensory properties and shape/color were observed. The results were as follows:
(1) Number of total LAB of sample stored at 0°C or 5°C for 60 days decreased gradually and the value of 10
day-sample and 30 day-sample was significantly different from the value of 0 day-sample and 20 day-sample,
respectively (p<0.05). Number of total LAB of sample stored at 28°C decreased more rapidly in comparison with
that of sample stored at 0°C or 5°C. (2) Overall acceptability, taste, moistness and chewiness of freeze dried/
recenstituted kimchi slightly decreased by freeze drying. However, acceptability of freeze dried/reconstituted kim-
chi was relatively good. (3) Overall acceptability of freeze dried/10 days-stored/reconstituted sample was slightly
lower than that of reference sample (not-freeze dried sample). Overall acceptability of sample stored at 28°C for
50 days decreased substantially in comparison with sample stored at 28°C for 10 day. (4) In case of freeze dried/
stored samples, sensory properties of sample stored at 5°C for 60 days were not different from those of reference
(sample stored at 0°C). Overall acceptability, taste, texture and crispness of sample stored at 28°C started to
decrease after 10 days. Odor and color of sample stored at 28°C were changed after 50 days and 60 days,

respectively.
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Table 1. Changes in viable cell count of lactic acid bacteria in freeze dried/stored/reconstituted kimchi

Storage teitl‘;; iifui’:”"d 0 day 10 day 20 day 30 day 40 day 50 day 60 day
e 189X 107+  120X107,+  469X10°+ 232x10°+  341x10°+ 209X 10°+
, 114(422%)  0.48028.8%)  2.23(10.5%)  L1252%)  245(7.6%)  2.78(4.7%)
Viable cell go  ABXI0E 1S3XI0,E LIAXI0,E  461X10°E  252X10° 5 230X10°0H 216X 10°+
(CF?[‘}‘;ITL)D 261(100%)  0.80(342%)  107(254%)  204(103%)  195(5.6%)  1.6751%)  293(48%)
- LSIX105+  LI3X10%.+£  356X10%+  326X10°+  2.16X10%+  327X10%+
0.7234%)  0.800025%)  2.09(0.079%) 1.96(0.073%) 1.56(0.073%)

0.92(0.048%)

DViable cell count of raw sample: 3.14X108+2.06

Mean values and standard deviations of 12 or more replications.
Any two means in a row not followed by the same letter are significantly different at the 5% level.

ACFU: Colony forming unit
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Table 2. Changes in pH of freeze dried/stored/reconstituted kimchi®

Storage period

Storage temperature 0 day 10 day 20 day 30 day 40 day 50 day 60 day
0°C 5.35 5.15 5.04 5.10 5.14
pH 5°C 5.33 5.29 5.16 5.07 5.09 5.13
28°C 5.33 5.18 5.16 5.12 5.16

YpH of raw sample: 5.19
Median values of five replications.
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Table 3. Effects of freeze drying on semsory properties of
kimchi®

Sample type Before.freeze After free;e dried/
drying reconstituted
Overall acceptability 7.00%* 6.00£0.26
Taste 7.00%* 6.00£0.45
Odor 6.60£0.50 6.60£0.50
Texture Moistness 6.53£0.51** 5.53£0.51
Chewiness 6.87 £0.35%* 5771043
Color 6.631+0.49 6.631+0.49

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

1: Dislike extremely
**p<0.01
*p<0.05
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Table 4. Changes in sensory properties of freeze dried/stored/reconstituted kimchi”

103

(Storage period: 10 days)

Before freeze drying

Sample type (Reference) Stored at 0°C Stored at 5°C Stored at 28°C
Overall acceptability 5.00" 4.50" 4.50° 4.37°+023
Taste 5.00 4.50° 4,50 4.27°£0.26
Odor 5.00" 5.00° 5.00° 4.53*+0.13
Texture Moistness 5.00° 4.50° 4.50° 450
Chewiness 5.00" 450" 4.50 4.50
Color 5.00* 5.00° 5.00" 5.00¢

Pa-c Any two means in a row not followed by the same letter are significantly different at the 5% level. The scores were assigned numerical values
1 t0 9 with "no difference between sample and reference” equaling 5, "extremely better than reference" equaling 9 and “extremely inferior to

reference” equaling 1.

Table 5. Changes in sensory properties of freeze dried/stored/reconstituted kimchi"

(Storage period: 50 days)

Sample type Beto(r};:effreere::c«cei;ymg Stored at 0°C Stored at 5°C Stored at 28°C
Overall acceptability 5.00° 4.23"+0.26 423"+0.26 3.77°+£0.26
Taste 5.00" 420°+0.25 420"+0.25 3.70°+£0.25
Odor 5.00° 4.97°£0.13 497°+0.13 393"+0.18
Texture Moistness 5.00° 4.17°+0.24 4.17°+0.24 417°+£0.24
Chewiness 5.00" 433"+0.24 433"+0.24 433"+0.24
Color 5.00° 4,50 4.50 4.50

Ya-c See footnote in Table 4.

Table 6. Changes in sensory properties of freeze dried/stored/reconstituted kimchi”

(Storage period: 60 days)

Before trecze drying

Sample type (Refcrence) Stored at 0°C Stored at 5°C Stored at 28"C
Overall acceptability 5.00° 450 4.50" 4.00°
Taste 5.00° 4.50 4.50 3.93°%0.18
Qdor 5.00" 4.50° 4.50 397°1£0.26
Texture Moistness 5.00° 4.03"+0.13 4.03"+0.13 4.03"+0.13
Chewiness 5.00°" 4.33"+0.24 433"+0.24 3.83°+0.25
Color 5.00" 4.50" 4.50P 4.50
Ya-c See footnote in Table 4.
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Table 7. Changes in sensory properties of freeze dried/stored‘

kimchi" (Storage period: 10 days)
Stored at 0°C o o
Sample type (Reference) Stored at 5°C  Stored at 28°C
Overall acceptability 5.00* 5.00° 4.53"+0.13
Taste 5.00° 5.00 4.67"+024
Odor 5.00" 5.00* 493°£0.18
Texture 5.00" 5.00° 450
Crispness 5.00° 5.00 450
Color 5.00° 5.00° 5.00°

Ya-b See footnote in Table 4.

Table 8. Changes in sensory properties of freeze dried/stored

kimchi® (Storage period: 50 days)
Sample type S&gggz;g;s Stored at 5°C  Stored at 28°C
Overall acceptability 5.00° 5.00° 407°+0.18
Taste 5.00° 5.00° 4.17°+£0.24
Odor 5.00° 5.00° 41001021
Texture 5.00° 5.00° 4.00°
Crispness 500" 5.00" 403°+0.13
Color 5.00° 5.00" 5.00*

Vath See footnote in Table 4.

Table 9. Changes in sensory properties of freeze dried/stored

kimchi” (Storage period: 60 days)

Sample type S&gﬁg:;g;? Stored at 5°C ~ Stored at 28°C
Overall acceptability 5.00* 5.00° 4231026
Taste 5.00* 5.00° 433"+024
Odor 5.00° 5.00° 420°+£0.25
Texture 5.00" 5.00° 433"+0.24
Crispness 5.00" 5.00° 427°+0.26
Color 5.00°

5.00° 41771024

Ya-b See footnote in Table 4.
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Fig. 2. Photograph of freeze dried kimchi stored at 0°C for 60
days
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Fig. 3. Photograph of freeze dried kimchi stored at 5°C for 60
davs

Fig. 4. Photograph of freeze dried kimchi stored at 28°C for 60
days
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