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Substitution effects of enzymatically saccharified Korean rice wine lees
powder on skim milk in yogurt fermentation
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Abstract Yogurt was prepared with different substitution ratio
[10, 20, 30, and 50% (w/w)] of skim milk with enzymatically
saccharified Korean rice wine lees powder (eKRWLP) and
fermented with commercially available mixed lactic acid bacteria
(Bifidobacterium longum, Lactobacillus acidophilus, Streptococcus
thermophilus) at 40 °C for 18 h. Fermentation characteristics were
evaluated in terms of acid production (pH and titratable acidity)
and viable cell counts of lactic acid bacteria. The pH of yogurts
decreased with increasing eKRWLP substitution ratio of skim
milk. After 12 h fermentation, titratable acidities of eKRWLP
substitution and control (yogurt made without eEKRWLP) were
0.84~1.04% and 0.93%, respectively. The titratable acidities of
yogurts prepared with 10 and 20% substitution ratio increased
than that of the control yogurt, but titratable acidities of yogurts of
30 and 50% substitution ratio decreased. After 9 h fermentation,
the number of viable lactic acid bacterial cell were increased to
8.18~8.24 log CFU/g in all yogurts. In sensory evaluation, there
were similar preference for eKRWLP yogurts prepared with 10
and 20% substitution ratio and the control. When eKRWLP
substitution and control yogurts fermented for 9 h were incubated
at 4 °C, their pHs and titratable acidities were slightly changed but
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the number of viable lactic acid bacteria were well maintained
above 10" CFU/g for 11 days in yogurts prepared with 10 and
20% substitution ratio among eKRWLP substitution yogurts.
These results suggest that eKRWLP can be used as substituent of
skim milk and the optimum substitution ratio is around 10~20%.
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Fig. 1 Change in pH (panel A) and titratable acidity (panel B) of yogurt
prepared with different substitution ratios of skim milk with
enzymatically saccharified Korean rice wine lees powder during
fermentation at 40 °C for 18 h
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Fig. 2 Change in reducing sugar contents (panel A) and lactic acid
bacteria counts (panel B) of yogurt prepared with different substitution
ratios of skim milk with enzymatically saccharified Korean rice wine lees
powder during fermentation at 40 °C for 18 h
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Table 1 Sensory evaluation results of yogurt prepared with different substitution ratios of skim milk with enzymatically saccharified Korean rice wine

lees powder after fermentation at 40 °C for 12 h

Substitution ratio (%) Taste Flavor Viscosity Overall acceptability
0 3.55+0.89° 3.45+0.95 3.65+0.81 3.65+0.93*
10 3.30+0.98* 3.25+0.91 3.354+0.75 3.45+1.00*
20 3.00£0.92 3.25+0.85 3.65+0.75 3.55+0.95*
30 2.65+0.93% 3.25+0.97 3.40+0.82 3.20+0.83*
50 2.15+1.04¢ 2.85+0.93 2.95+1.23 2.40+0.94°

"Data are means + SD (n=20)

IDifferent superscripts within column indicate significant difference (p <0.05)

Table 2 Changes in quality of yogurt prepared with different substitution ratios of skim milk with enzymatically saccharified Korean rice wine lees

powder during storage at 4 °C

Substitutionratio Storage period (day)
(%) 0 2 4 7 9 11 14

0 4.40 434 442 435 4.41 4.45 450

10 425 4.19 425 4.19 425 431 436

pH 20 4.19 4.15 4.19 4.18 4.19 426 430

30 4.15 4.13 4.17 4.10 4.14 422 428

50 4.08 4.05 4.05 4.09 4.06 411 417

0 0.94 0.87 0.86 0.91 091 0.90 0.90

Titratable 10 1.02 0.91 0.95 0.94 0.94 0.94 0.94

acidity 20 0.98 0.89 0.92 0.89 091 0.92 0.94

(%) 30 0.86 0.83 091 0.84 0.86 0.85 0.85

50 0.78 0.73 0.77 0.75 0.75 0.76 0.76
0 5.60x10° 4.60x10° 5.13x10° 2.11x10° 6.17x107 1.47x107 3.70x107
Vigble cell 10 7.60x10° 1.69x10° 1.29x10% 3.47x10° 2.72x10° 2.04x10° 4.86x107
counts 20 5.73x10° 2.02x10° 1.29x10% 1.41x10° 7.80x107 1.83x107 3.07x10°
(CFU/g) 30 1.43x108 1.45%10° 1.73x10° 1.28x10° 435%107 6.90x10° 3.27x10°
50 1.18x10% 5.57x107 420x107 272107 7.30x10° 6.90x10° 4.00x10°
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