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Abstract

This study was conducted to investigate sorbitol utilization of Lactobacillus species isolated from Kimchi and
the effects of sugar, starch syrup and sorbitol on the pH, titratable acidity, microorganism and sensory
evaluation of baechu Kimchi during fermentation at 10°C. Three species among ten Lactobacillus species
isolated from Kimchi could not utilized medium with sorbitol. The pH of baechu Kimchi with addition of 1%
sugar sources and sorbitol were similar to pH of control baechu Kimchi, while the titratable acidity were
different between samples. The titratable acidity of baechu Kimchi with addition of sugar sources was higher
than control. Increasing in sorbitol addition, the titratable acidity of baechu Kimchi was more remarkable
lower than control during fermentation proceeded. The total number of viable cells and Lactic acid bacteria
were not significantly difference among those of Kimchi samples. In the chewiness of textural properties,
baechu Kimchi with addition sorbitol showed higher score than control. However, Kimchi samples prepared
with 1% sugar sources were not significantly differences in sensory properties, while the Kimchi samples with
5, 10% sorbitol were higher score than control in the overall acceptability and texture.
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Fig. 1. Effects of sugar sources on pH and titratable
acidity of baechu Kimchi during fermentation at 10°C.

Table 1. Comparisons of sugar assimilation pattern of lactic acid bacteria isolated from baechu Kimchi

Sugar source

Microbes
Control" Glucose Fructose Galactose Sucrose Sorbitol
) 8122 - + + + + +
Lactobacillus 813 _ + + 4 4 +
plantarum
814 - + + - + —
815 - + + + + +
Leuconostoc 819 - + + + + +
mesenteroides 820 - + + - - _
821 - + + + + +
822 - -+ + + + +
Streptocgus 823 _ + n i " _
faecalis
826 - + + =+ + +

YFree sugar MRS agar.
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Fig. 2. Effects of sorbitol on pH and titratable acidity
of baechu Kimchi during fermentation at 10°C.
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Fig. 4. Effects of sorbitol on the number of total viable
cells and lactic acid bacteria of baechu Kimchi fermen-
tation at 10°C.
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Table 2. Effects of sorbitol on the textural properties of baechu Kimchi during fermentation at 10°C

Fermenation period (days)

Textural properties Sample”
prop P 0 3 7 10 20 30
Hardness  COMTOl  586.4+85.6" 52284941 56134862  498.4+130.2 535.9+106.2 497.8+106.4
© A 59554745 SI82:+762 52944562  536.9+87.0 571.0£76.2 492.8+63.3
B 58574849 5832775 546541103  5363+747 507.5£42.6 513.6+92.5
by Control 820425 6.80+2.6 4.60+1.6 470+ 1.6 320112 3.30+1.6
?::t‘”e Peak number A 7.90+1.5 700+1.5 420+1.2 5.30+0.8 4.40+12 4.80+13
$ B 8.1042.0 740+ 1.8 400409 5.0040.7 420+1.7 300+ 1.4
Dist Control  7.60+1.3 757+1.3 8.39+0.8 731407 6.16+1.2 6.21+13
(1;;‘;“ A 776+1.0 6.85+13 702409 8.42+1.4 6.80-0.8 6.82-+0.8
B 7.80+15 7.09+0.8 728406 6.27+1.2 647412 6.2240.9
Hordness | COntol 7980.54214.1 6806362405 8186.8+207.2 9284.5+133.6 8895.3:212.5 7293.8+ 1874
ar( ';CS“ A 7800.4+254.5 8836.8+150.3 8939.3+231.9 10231.6+172.3 8824.9+288.6 9948.2+ 187.4
J B 7900.54 154.9 9375.4+ 154.3 7940.84+178.6 10233.64 170.9 9269.4 £296.0 8567.8+ 178.2
TPA Control  0.50+0.08 0434007  0.50L£0.08 0.54+0.05  056£008 0554005
o SPringiness A 0514011 0.49+009  053+0.08 0.53+0.07  050+£010  0.56+0.06
S B 0.49+0.10 0594009  0.52+0.06 0524005 0514007  0.55+0.13
Chewi Control 1201.6+531.0 1141.5+506.8 1141.5+506.8 1427.0-505.3 1407.3+448.6 1233.4+400.1
"‘(W)‘“CSS A 1301.3+235.0 1327.5£492.9 1327.5+4929 1564.8+385.4 1359.3+692.8 1787.7+423.8
& B 1305.0+354.0 1545.4+355.7 1545.4-355.7 1594.4+469.1 1575.2+0668.5 1605.6+712.1

A; sorbitol 5% addition. B; sorbitol 10% addition.
“Standard deviation.
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Table 3. Effects of sugar sources on sensory scores of baechu Kimchi during fermentation at 10°C

Fermentation Sample” Fresh flavor Staled flavor  Sour taste Sweet taste Texture Overall
period (days) acceptability
Control 3.86+2.127 1144038  1.43+0.79 2.57+1.72 7.8641.07 5.00+0.82
0 A 3.57+2.37 1.00£0.01  1.1440.38 2.14+1.46 7.7140.76 4.57+1.40
B 3.57+1.51 1.00+£0.01 1.29+0.76 2.00+1.41 7.8641.07 5.00+1.51
C 3.71+1.97 1294076  1.00+0.01 1.8610.69 8.00+0.82 4,00+1.63
Control 3.67£2.07° 333+1.75°  2.00+1.10° 2.83+1.47 6.00+1.79 4.17+0.98
A 483+1.17 1.334:0.52°  3.33+1.63°  2.67+1.63 6.83+0.75 4.0041.26
> B 533+1.75° 233+121™ 550+0.84  3.17+1.72 6.83+1.47 5.00+0.63
C 5.55+1.64°  1.83+0.75" 5.17+1.94° 3504243 6.33+1.86 4.83+1.47
Control 4.07+0.83°  3.97+0.83  427+027 3104232 5.98+1.43 4.53+1.31
A 490+2.07"  400+135  5.00+1.04  2.83+1.09 6.01+1.30 425+1.19
10 B 55041.02 3174110  583+075  243+132 5404056  4.92+083
C 593+0.67  328+098  593+1.39°  2.33+032 5.47+1.08 5.05+2.01
Control 4.17+1.94°  417+147  417+117  2.50+1.38 5.83+0.98 4.33+1.51
A 4.50+2.07"  3.83+2.23 4.50+1.64° 1.83+1.33 6.00+1.10 4.67t1.21
15 B 533+1.75" 217+133  633+175  2.33+1.51 5.00+1.55 467+1.63
C 6.00+£1.67*  2.67+1.86  6.00+0.89°  233+1.21 5.17+0.98 5.33+1.86
Contro} 3.93+1.72° 2344067  653+121° 2434251 5.90+1.13 3.97+1.95
A 490+090° 237+133  5.03+056"  2.40+1.35 5.07+0.98 4.90+0.78
20 B 500+127 350+£182 6371098  2.69+132 5.27+1.35 457+1.10
C 5.104£0.15° 3294107  6.60+120° 3.37+037 5.334+0.20 4.98+0.30
Control 3.83+1.72° 333+137  633+121"  2.33+1.51 6.00+1.41 3.67+2.325
A 5004190  233+1.03 5504256 2.50+1.97 5.17+2.04 4.67+1.51
30 B 5.204£207° 250+152  6.17+098%  2.67+0.82 5.17+1.75 4.17+1.83
C 500+£1.05 2174147  7.00+1.10°  3.17+147 5.334+1.75 5.00+1.90

YA; sorbitol 1% addition, B; sugar 1% addition, C; starh syrup 1% addition.

“standard deviation.

abe

Superscriptive letters indicate significant difference at p<0).05 by Duncan's multiple comparison.
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Table 4. Effects of sorbitol on sensory scores of baechu Kimchi during fermentation at 10°C

:‘:::;n(tg:;):) Sample"” Fresh flavor Staled flavor  Sour taste Sweet taste Texture accg;;gl:ﬁi ty
Control 343+0.76° 1.00+0.49 1144053  2.71+121° 7.00+1.11 4.86+1.99
0 A 2.71+1.11 1.14+0.49 1574053  557+1.99°  6.57+0.77 4.57+2.36
B 3.14+1.27 1.144+0.48 1294049  6.89+1.81°  7.00+1.38 4.00+1.00
Control 3.86+0.98 1.431+0.53 3.86+0.63  2.29+1.31"  6.29+0.88 4.14+1.87
3 A 3.43+1.20 1.574+0.48 3.71+0.52 4.71+1.58"  6.1410.68 4.14+1.50
B 4.14+0.78 1.86+0.60 2.86+0.53 7.14+1.90°  6.141+1.02 4.00+0.87
Control 5.86+1.21 1.7140.53 5.71+1.25 2.43+1.13  6.00+0.95 4.71+1.80
5 A 5.43+1.13 1.86+1.11 471+098  500+1.11°  5.86+0.95 457+1.11
B 6.00+1.21 2.00+0.79 5.14+0.76  643+098  5.86+0.98 4.00+1.15
Control 5.71+0.83 1.434+0.68 6.86+1.20"° 229+1.53  557+1.10 5.14+1.50"
7 A 6.57+1.03 1.29+0.86 5.43+1.31° 386+1.34"  5.71+0.488 6.14+1.34°
B 6.001+1.23 1.57+1.30 471+0.78° 6.14+1.03*  557+095 4.71+130°
Control 5.29+1.57 3.14+0.49 7.29+1.15  2.00+1.11°  5.29+090° 5.86+1.62
11 A 5.86+1.98 2.29+0.78 6.00+0.49° 429+1.73°  4.71+1.07*° 5.29+1.57
B 4.86+2.14 2.43+0.48 5.50-£0.95" 5.86-+1.38  4.29+127° 457+138
Control 5.00+2.07 5004138  850+1.27° 167+190° 417+1.25" 3.50+121°
17 A 5.83+1.46 3.0041.77° 650+1.51" 4.17+£2.19°  4504-1.13"  5.00+1.07
B 5.33:+1.68 3.00+1.81° 533+1.73  6.00+1.27° 5.33+1.05° 4.50+1.21*
Control 4.50+2.16 4.00+1.38 7.75+1.35* 2.75+1.35° 3.75+1.73"  4.00+1.57
24 A 5.00+2.76 4.50+1.35 7.00+1.25%  225+230° 450+1.83" 4.75+1.13"
B 5.20+2.06 3.50-+£2.06 6.20+1.40° 5.75+125  495+1.51°  5.50+1.60°
Control 3174193  5.50+1.51 6.76+1.50"° 1.67+1.30° 3.67+098  3.17+1.34"
31 A 3.83+2.01° 6.00+1.58 767+1.78  267+153  4.17+134° 4.00+1.10°
B 467+1.08° 590+0.89 5.83+1.32° 6.00+122°  S5.17+132° 517+1.56

DA; sorbitol 5% addition, B; sorbitol 10% addition
PStandard deviation.

***Superscriptive letters indicate significant at p<0.05 by Duncan's multiple comparison.
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