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Abstract

This research was conducted to find the effects of the addition of kugija to the quality and conservativeness

of Nabak kimchi.

Kugija extract was prepared by boiling kugija fruits, at different ratios (1, 3, 5 and 7%; w/v) in water for 30
minutes. The changes in the sensory and microbiological properties of the Nabak kimchi were measured for 25
days, following the preparation at a uniform temperature of 10°C, and compared to a control (distilled water
without kugija). For the properties of acceptability, the Nabak kimchi treated with 3% kugija was evaluated as
being best during the whole fermentation. The number of total cell counts and number of lactic acid
microorganisms gradually increased to a maximum, and then decreased. It was the maximum for controlling and
1% treatment on day 2, forand 3, 5 and 7% treatment on day 7. (Eds note: the highlighted sentence needs
clarification?)This experimental study revealed the effect of kugija extract in enhancing the eating qualities on
Nabak kimchi and retarding the fermentation over the initial seven days. The optimum levels of kugija extract on
Nabak kimchi obtained through experiments was between 1 and 3% of the water content. Although 3% gave a
better color, the fermentation-retarding effect and savory taste. The application of kugija extract could be
domestically applied to improve the eating quality and the preservation of traditionally prepared Nabak kimchi.
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Table 1. Recipe for Nabak kimchi prepared with different
concentration of kugija extract

Amount used in Relative amount
a 8¢ -glass jar to kugija extract

Ingredients

Kugija extract” 5300m¢ 100

Raw radish 1190g 22.45
Chinese cabbage 700g 13.21
Leek 70g 1.32
Garlic 45.50g 0.86
Ginger 24.50¢g 0.46
Red pepper powder juice” 200me 377
Fresh red pepper 14¢ 0.26
Salt 144.65g 2.73

a) Soaked out into distilled water by boiling for 1, 3, 5 and
7% kugija, respectively

b) Soaked out into 250m¢ of kugija extract at room
temperatures by placing 22g of red pepper powder for lhr
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Table 2. Sensory evaluation scores” on Nabak kimchi prepared with different concentrations of kugija extract during

fermentation for 25 days at 10TC

Sensory

Treatments

D .
characteristics ays 0% 1% 3% 5% 7% Frvalue
2 44+12 5.0£1.0 52+1.0 5.2+1.1 47+1.1 0.91
4 4.6+12 5.2+0.8 5.6+1.2 5.4+0.9 4.9+0.8 1.08
7 5.010.9° 5.4+0.8" 6.0+0.8* 5.840.8% 5.2+0.9" 320
10 47+1.1° 5.3£0.9™ 6.1+0.9" 5.9+1.1° 49+12° 3.42
Color 13 49+1.3 5.0+0.8 5.7+1.3 5.6+1.3 47+1.1 1.00
16 43+1.1° 4.740.8" 5.4+1.1° 5.6+1.0° 4.6:1.0" 334
19 4.0+1.2° 4.4+1.1%" 5.1+1.5% 52+1.1° 3.9£1.2° 322
22 3.7+1.0° 4.140.9® 4.8+1.3" 46+1.3" 3.6:0.9° 3.49
25 3.6:1.0" 3.9+1.1% 4.6+1.0° 43+1.1° 33:1.0° 3347
2 4.7+0.9 47409 4.6+0.7 4.8+0.4 4.4+09 0.45
4 52+1.3 46110 5.0+1.1 49+0.8 42+1.0 1.26
7 5.0£12 5.4+1.3 55412 5211 45+1.4 1.00
10 46+12° 5.3+1.3" 5.740.9" 49+1.4" 47+1.3° 1.89°
Smell 13 43+1.3" 5.0+1.5° 5.6+1.1° 47+13" 4.0+0.8° 1.78
16 43+1.0 47+1.5 53+1.0 46413 43%1.1 0.86
19 40+1.0° 4.9+0.9™ 5.2+0.8° 4.0+1.0° 4.1+0.9° 297
2 4.120.9" 4.6=0.5" 4.9+0.8" 43+1.1%° 3.9:0.9° 1.76
25 3.9+0.8 42+1.0 47+13 4.010.9 3.7+1.0 1.29
2 3.5+0.9 3.6:0.7 3.1+13 3.2+0.8 3211 0.37
4 4310.7 42+1.1 4.3+09 4.0+0.7 3.8+1.1 0.63
7 5.740.9 5.5+0.7 54113 48412 45+1.1 1.26
S 10 5.1+1.0° 5.3+0.8" 5.8+1.2" 5.4+1.4" 49+1.1° 3.147
ta‘::r 13 47+13 5.0+1.0 53+1.0 5.140.7 50+1.4 0.26
© 16 4.9+0.9 5.1+1.1 5.0£0.8 49+1.1 4410 0.50
19 3.9+0.9 46+1.0 438+1.1 43£12 40+1.6 0.88
22 3.6+1.1 43+1.1 47£1.0 4.0+1.1 3.8+1.2 1.41
25 3.1:0.8° 3.9+0.8" 42+10° 3.7+1.0° 3.4+1.1" 3.13
2 4.0+0.7 42+1.0 44+1.1 43+1.0 3913 0.45
4 43£1.0 4.4+1.7 46£1.0 47+1.1 42:1.0 0.19
7 4.4+1.1 4.8+1.3 52+1.4 5.0+0.9 43109 1.12
Sweet 10 45+1.1° 4741.2% 54+1.3° 5.3+0.9° 4.1+1.0° 3.18
tw‘:e 13 3.4+0.6° 4341.1% 5.0+0.8" 5.1+0.9° 43117 328"
aste 16 39+13 43+1.1 4.9+0.7 47+1.1 3.7+0.8 1.07
19 4.1+0.9 4.0+0.9 4.6+1.0 49+1.5 3.9+1.1 1.36
2 3.6+0.9" 3.9+0.8" 44+1.1° 42412 3.4+0.5° 3.16°
25 3.4+09 3.7+1.0 4.1:1.1 4.0+1.0 3.6:0.9 0.80

G222 3383 X A 1978 A45.(2003)
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(continued)
Sensory Treatments

characteristics 02" 0% 1% 3% 5% 7% Frvalue

2 43+0.9 4.0+1.0 4.1+0.9 42+1,0 4.0+1.2 091

4 49+14 4.4+0.9 4.6+0.5 43+09 3.9+0.9 131

7 5.1+1.0 4.8+0.8 5.0+1.3 49+1.3 42+0.8 1.10

Carbonated 10 46+1.3 5.1+1.0 52+1.5 4.8+13 44+1.2 0.71

ste 13 4.4+£1.0 49+1.2 5.0+14 5.1+15 4.6+0.8 043

16 4.6+1.0° 4.6+1.5 49+13 47414 43+1.1 0.19

19 4.0+12" 43+0.9% 4.8+0.7° 49+13° 3.8+1.3° 3.46

22 3.9+0.8" 42+1.0% 4.7+0.7" 44+1.1% 3.6+1.2° 332

25 37+1.0 42+1.0 4.4+09 4.1+09 3.6+1.3 1.19

2 6.0+0.7 6.2+0.7 6.1+0.9 5.9+0.8 5.9+0.8 031

4 5.6+0.9 5.8+0.7 6.0+1.0 6.1+1.1 5.7+1.0 0.55

7 52+1.1 55+0.8 5.9+07 5.7+09 54412 0.76

10 50+1.2° 5.7+0.9° 6.0+0.8 5.5+0.8" 5.3+1.1° 336"

Texture 13 47+1.5° 5.6+1.1° 5.7+1.1° 5.3+1.0" 5.4+1.4" 2,68

16 49+13 5.6+1.0 5.6+1.0 5.4+0.8 5.1+1.3 043

19 4.6+0.7 5.3+1.1 5.6x1.5 5.1+12 4.9+0.8 0.99

22 44409 4.8+0.8 52415 47+1.0 4.9+0.8 0.71

25 4.4+0.7 4.6+1.1 5.0+1.0 49+14 47+1.4 0.36

2 4.1£1.1 42+1.0 4.0+0.9 39+1.1 3.6+1.0 0.60

4 53+0.7 4.8+0.8 5.0+1.0 49+14 45+1.1 1.75

7 5.4+0.8 5.6+1.0 59+1.1 5.5+1.1 49+1.2 122

Oversll 10 5.04;1.2*; 5.8i0.9a 6.2t0.9: 5.7i1.2:: 5.1&1.0:0 3.31:

acceptability 13 4.4+1.0 5.7+1.0 5.9+0.9 5.3+1.3 4.9+1.3 3.08
16 43+0.8 53+1.4 53+1.1 5.0+14 47+1.1 0.90

19 4.6+1.0 4.7+0.7 5.0+1.0 48+12 4.6+15 0.24

22 4.0+1.0 4.9+0.38 48+1.2 44+£1.0 3.9+1.3 1.59

25 3.7+0.9" 4.4+0.7° 48+1.1° 40+1.1™ 3.2+40.8° 3.86"

Y Means with different letters with a row are significantly different from each other at a=0.05 as determined by Duncan’s multiple

range test
*p<0.05, **p<0.01
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Fig. 1. Changes in total cell count of Nabak kimchi
prepared with different concentration of kugija extract
during fermentation at 10°C for 25 days.
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Fig. 2. Changes in lactic acid bacterial count of Nabak
kimchi prepared with different concentration of kugija
extract during fermentation at 10T for 25 days.
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