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Abstract:

Dextran was produced by Leuconostoc mesenteroides SM with various contents of yeast extract and its

rheological properties were modulated, via an addition of hydroxypropyl methylcellulose (HPMC) of different viscosities.
The conversion yield reached 90% after adding 3% yeast extract, which remained constant, thereafter. The acidity of the
cultures was approximately 1.4 and 0.9% after fermentation for 24 h at 25 and 30°C, respectively. The total dextran
content (107.3 g/kg) was the highest in the presence of the 3% yeast extract. Under the same conditions, the consistency,

viscous modulus (G"), and elastic modulus (G') of the cultures were 37.6 Pa-s",

38 Pa, and 50 Pa, respectively. The

rheological properties of the culture were changed drastically by the fortification with HPMC of higher concentration and
viscosity. The addition of 10% HPMC (4,000 cp) resulted in a significant increase in G" to 1,950 Pa. Furthermore, adding
HPMC to a viscous culture resulted in a remarkable increase in both hardness and firmness.
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Fig. 1. Changes of consistency index and conversion yield
according to the concentration of yeast extract. Data are
expressed as meantstandard error values (n=3). Means with
different letters are significantly different (p<0.05) by Duncan’s
multiple range test.
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Fig. 2. Changes in the elastic modulus (G'-value) and viscous
modulus (G''-value) of viscous culture broth fermented by Ln.

mesenteroides SM for 24 h. (a) elastic modulus, (b) viscous
modulus
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Fig. 3. Changes of consistency index of dextran according to
fermentation temperature. Data are expressed as mean+standard
error values (n=3). Means with different letters are significantly
different (p<0.05) by Duncan’s multiple range test.
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Table 1. Contents of soluble and insoluble dextran according to fermentation time and temperature (Unit g/kg)
Fermentation time Soluble dextran (g/kg) Insoluble dextran (g/kg) Total dextran (g/kg)

(b 25 30 30 25 30

12 26.01% 28.76" 58.02° 54.90° 84.03° 83.66°

24 34.18°% 33.05 78.798 74.23 112.97° 107.28¢

36 35.87¢ 35.66 76.04 72.87% 111.91% 108.53%

48 27.76% 32.42¢ 68.32¢ 82.08" 96.08° 128.50¢

60 18.32¢ 24.65° 70.43< 90.14' 88.75° 114.79°

Yeast extract concentration: 3%(w/v). Data are expressed as mean values (n=3). Means with different letters in each column are significantly

different (p<0.05) by Duncan’s multiple range test.
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Fig. 4. Changes of pH and acidity according to fermentation
time and temperature. Yeast extract concentration: 3%(w/v). Data
are expressed as meantstandard error values (n=3). Means with
different letters are significantly different (p<0.05) by Duncan’s
multiple range test.
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Table 2. Texture analysis of viscous culture broth according to the addition of different types and amounts of HPMC
5% 10%
Control 50 cp 400 cp 4,000 cp 50 cp 400 cp 4,000 cp
Hardness (dyne/cm?) 29° 89P 254° 328¢ 252° 583¢ 722°
Adhesiveness (g) 35 -92¢ -223¢ -324° -234 -610° -654°
Springiness (%) 0.95° 0.99¢ 0.96" 0.94° 0.98™ 0.97" 0.95*
Cohesiveness (%) 0.76" 0.90% 0.82% 0.85% 0.91¢ 0.94¢ 0.89%
Gumminess (g) 23° 80° 208° 274¢ 236¢ 541° 635"
Chewiness 22 79 201° 259¢ 232 525° 603"
Firmness (gfimm™) 298* 440° 76> 991¢ 1342f 1,985 2,382¢

Data are expressed as mean values (n=5). Means with different letters in each row are significantly different (p<0.05) by Duncan’s multiple range

test.
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Fig. 5. Effects of different types and amounts of HPMC on the

changes in the elastic modulus (G'-value) and viscous modulus

(G"-value) of viscous culture broth fermented by Ln.
mesenteroides SM. (a) elastic modulus, (b) viscous modulus
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