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Effects of Xylitol and Grapefruit Seed Extract on Sensory Value
and Fermentation of Baechu Kimchi
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Application of xylitol (Xyl) and grapefruit seed extract (GSE) to improve the quality and preservation of baechu
kimchi was attempted. Xylitol and grapefruit seed extract at various combinatory concentrations were added into
baechu kimchi and fermented for 25 days at 10°C. Assay was performed on sensory value, acidity, and bacterial
growth. Addition of 0.1% GSE and 2% Xyl showed the highest score in the overall acceptability, sour taste, and
texture. Score of intensity characteristics in smell and sour taste were the highest in the control and that of
texture the highest in 0.1% GSE plus 2% Xyl treatment. The pH decreased, and titratable acidity, and growth
of total viable cells and lactic acid bacteria were remarkably retarded in 0.1% GSE plus 2% Xyl group
compared to the control. Results showed that application of 2% Xyl plus 0.1% GSE to the kimchi fermentation
enhanced sensory value of the fermented product and extended the storage period by about twofold.
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Table 1. Sensory evaluation scores” on baechu kimchi prepared with xylitol and grapefruit seed extract during fermentation for 25

days at 10°C
Sensog . Days Treatments” F-value
characteristics Control A I D E
0 40£0.02 40+0.0° 4.0+0.0? 4.0+0.0° 4.0+0.0° 3.8+0.5* 1.00
3 54+0.6° 54+0.6° 5410.6* 5.610.6* 5410.6* 5.610.6° 0.18
7 46+0.9% 44+0.6™ 58+1.3 42+05° 50£1.0® 58+1.3 2.56*
Appearance 11 42+0.8" 48108 4.6+0.6" 42108 42408 4.2 +0.8* 0.56
14 48+05° 46+0.6" 48+08° 40%+1.2° 46+0.6" 44109 0.72
17 46109 401+0.0¢ 40+0.7* 42+08 34+£1.3 3.610.9* 1.19
21 4.6+0.6 461+0.6° 42108 42+08* 42408 42408 0.38
25 34109 26+1.3 34109 32+0.8 32+0.8° 34109 051
0 4.0+0.0¢ 3.61£0.9® 40100 3410.6® 28+1.1° 4010.0* 3.01%*
3 3.8+0.8 4007 44106° 42+1.1° 46109 42+05° 0.65
42+1.1° 444+09° 44+£1.5° 34£1.17 34106 42408 1.02
Smell 11 46+1.7° 40=£0.7* 42+1.1° 3.8+0.5® 2.81+05° 3.610.6® 2.16*
14 32£0.5° 44109 44109 40+1.0° 44113 44109 1.30
17 36t1.5 42408 424+05° 40077 34+15° 32+1.3 0.71
21 3.0£0.0° 40+0.0® 42+05° 34+06% 341£09% 36106® 3.60%*
25 24+£1.5 24+1.12 24+1.5" 32£0.5° 24413 2.8+0.8° 0.39
0 4441092 44109 44109 44+09 52+1.1° 44+09* 0.62
3 46+09* 52+0.5* 56x09" 48+1.6° 54+1.1° 52+0.8* 0.64
44409 44109 46+1.3 3.6+0.6° 46+1.3 5.010.0* 1.17
Texture 11 44+0.6" 42+1.1* 48+1.1* 40077 46+09" 444+09 0.50
14 38+0.5° 40+1.0° 38+1.8 40+1.0° 42+1.1° 52413 1.01
17 40£07* 42405 42105 38105° 42+1.3" 44+1.1° 031
21 3.8+£05® 4.0+0.0* 44+0.6% 3.6+0.6° 42+0.8% 461+09* 1.83*
25 24+1.12 28+1.5 3.0L£1.0° 30t14° 22+0.5° 3.61£0.9° 0.99
0 4.0£0.0" 38+1.1° 44109 4.0+0.0" 404+0.7° 4.010.0* 046
3 34+09% 2.8+0.5° 42+08 3.410.6® 40+1.0° 3.8+0.5® 2.40*
7 3.8+0.8 34106 32+0.5° 24+06° 3410.6° 3.610.6 3.37%*
Sweet taste 11 32405 3.410.09% 44+0.6° 2.6+0.6° 2.8+£0.8% 3.8+1.1% 3.76%*
14 38+£0.5 401000 3.8+0.5° 40+£0.7° 42408 38*1.1* 0.29
17 32+0.8° 2.610.6° 3.0+0.7° 3410.6° 34106 34+0.6° 1.28
21 3.610.9° 48+0.5® 42+0.5% 3.8+0.5% 42+1.3% 50t14 1.76*
25 28+t1.1° 32+0.5° 2.8+0.8 32+£0.8" 3012 32+1.3 0.19
0 324112 26+0.6" 32+1.8 24+09* 32+1.1% 3014 042
3 34+09° 32+£0.5° 3.61£0.9* 3.0+0.0° 34106 34109 0.44
321£09® 26+1.3% 3.0+0.7® 2.0£0.0° 2.8+0.5" 3.8+05° 3.77%*
Bitter taste 11 2.6+0.6° 38+1.12 3.8+0.8° 30+£1.0® 3.0+£0.0° 3.8+0.5* 2.49*
14 2.6+0.9° 3.8+£0.5° 34+£09® 38+05° 40+1.0° 38+05° 2.46*
17 3014 36+1.1° 32+1.1° 32+0.8 32+0.8° 26109 048
21 32+05° 3.6+0.6° 3.61+0.6 3.6t0.6° 32%1.18 32+1.1° 041
25 2.6+0.9 24109 3.0t1.2° 30+12° 2610.6 24109 033
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Table 1. Continued
SenSOI.'y . Days Treatments” F-value
characteristics Control A C D E
0 34+06° 3410.6° 32105 34+0.6° 34106 34+0.6° 0.12
3 34106 32405 3609 32+£1.18 40+12° 3609 0.58
7 4.6+0.6* 34+0.6° 3.8+0.8° 34+1.1° 3.6+0.6° 3.8+0.5® 2.29*
Sour taste 11 44+0.6" 3.8+0.5® 4.6+0.6 2.61+09° 34+0.6° 4.61+0.6° 8.67*#*
14 22405° 32+1.1% 36t1.1° 38+1.1° 3.8+0.8 34409 2.01*
17 1.8+0.5° 22+0.8% 34+1.1% 30407 44+09 3.0£0.7" 6.29%**
21 2.8+0.5° 40+0.0® 44+09° 32+0.5> 3.610.9% 42+1.3® 3.08*
25 141+0.6° 24+09 20x1.28 24+ 118 20£1.2° 2.8+0.8° 1.13
0 3.6+09% 26+1.3 44123 2.8+1.1* 3.0+£0.7* 42+1.3* 1.50
3 4.0x0.0° 40x1.0° 44+0.6 34x09° 44409 48+1.1* 1.69*
7 38+1.1% 32+1.5® 38+1.1° 2.6+09° 32105% 40+0.7° 1.37*
Overall accept- 11 3.6+09 44+0.6 4.610.6° 32+05° 40£1.0° 44+09° 2.60*
ability 14 1.8+0.8* 36109 3617 30+£128 38x+0.5° 34x09 2.40%*
17 20+1.2° 20£1.0° 30100 28+0.8 44+1.1° 2.8x0.5° 4.80%*
21 2.8+0.8 46109 461+0.6" 34106 38+1.8 48+1.6" 2.40%*
25 1.6+09° 20x+0.7° 1.81£0.8* 26£15° 22+0.8 26x+1.1° 0.81
DA; addition of 1% xylitol.
B: addition of 2% xylitol.
C: addition of 0.1% grapefruit seed extract.
D: addition of 0.1% grapefruit seed extract plus 1% xylitol.
E: addition of 0.1% grapefruit seed extract plus 2% xylitol.
Pab,c,d superscriptive letters indicate significant difference at p=0.05 by Dncan's multiple range test.
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e A e A
Apperance —a—B —a—B
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Sour taste Smell

Sweet taste

Fig. 1. QDA profiles of sensory evaluation scores of baechu
kimchi prepared with xylitol and grapefruit seed extract on the
0 day of fermentation at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 2. QDA profiles of sensory evaluation scores of baechu
kimchi prepared with xylitol and grapefruit seed extract on the
7th day of fermentation at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 3. QDA profiles of sensory evaluation scores of baechu
kimchi prepared with xylitol and grapefruit seed extract on the
14th day of fermentation at 10°C.

#The symbols in the figure are the same as described in Table 1.
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Fig. 4. QDA profiles of sensory evaluation scores of baechu
kimchi prepared with xylitol and grapefruit seed extract on the
25th day of fermentation at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 5. Changes in pH of baechu kimchi prepared with xylitol
and grapefruit seed extract during fermentation for 25 days at
10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 6. Changes in total acid content of baechu kimchi prepared
with xylitol and grapefruit seed extract during fermentation
for 25 days at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 7. Changes in total cell count of baechu kimchi prepared
with xylitol and grapefruit seed extract during fermentation
for 25 days at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 8. Changes in Lactobacillus sp. cell number of baechu
kimchi prepared with xylitol and grapefruit seed extract during
fermentation for 25 days at 10°C.

*The symbols in the figure are the same as described in Table 1.
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Fig. 9. Changes in Leuconostoc sp. cell number of baechu
kimchi prepared with xylitol and grapefruit seed extract during
fermentation for 25 days at 10°C.

*The symbols in the figure are the same as described in Table 1.
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