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Abstract This study was carried out to determine the effect of
enzymatically saccharified Korean rice wine lees powder (eKRWLP)
on the quality characteristics and storage stability of curd yogurt.
Yogurt with different contents [0.5-2.0% (w/w)] of eKRWLP was
incubated with commercially available mixed lactic acid bacteria
(Lactobacillus acidophilus, Streptococcus thermophilus, Bifidobacterium
longum) at 40 °C for 18 h. The production of acid measured at pH
and titratable acidity of yogurts increased with increasing
eKRWLP content. After 12 h fermentation, titratable acidity of
eKRWLP yogurt was 0.77-0.90% and was higher than that
(0.72%) of yogurt made without eKRWLP. The viable cell counts
of lactic acid bacteria in eKRWLP yogurts were increased in
proportion to the addition of eKRWLP, and increased up to 8.01-
8.13 log CFU/g after 12 h incubation. The repressive effect of
whey separation in eKRWLP yogurt curd significantly decreased
than that in Korean rice wine lees powder (KRWLP) yogurt. With
sensory evaluation, yogurt with 0.5% eKRWLP obtained the
highest scores among all eKRWLP yogurts. When eKRWLP
yogurts and the control preparations fermented for 12h were
incubated at 4 °C, their pHs and titratable acidities were slightly
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changed and the number of viable lactic acid bacteria were well
maintained above 10’ CFU/g for 16 days.
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Fig. 1 Change in pH (panel A) and titratable acidity (panel B) of yogurt
added 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 added with enzymatically saccharified
Korean rice wine lees powder during fermentation at 40 °C for 18 h
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Fig. 3 Comparison for whey ratio of yogurts added with Korean rice
wine lees powder (KRWLP) and enzymatically saccharified Korean rice
wine lees powder (eKRWLP) after fermentation at 40°C for 12h.
KRWLP data were taken from reference 19. Each bar represents the

mean £ SD of triplicates. Different letters are significantly different at
p <0.05 among different KRWLP or eKRWLP concentration each group
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Table 1 Sensory evaluation results of yogurt added with enzymatically saccharified Korean rice wine lees powder after fermentation at 40 °C for 12 h

Korean rice wine lees

hydrolysate (%) Color Flavor Taste Viscosity Overall acceptability
0 3.60£0.51° 4.13£0.92° 3.80+ 0.94° 3.47+ 0.83" 3.93+0.59°
0.5 3.73+0.88" 3.80+0.80% 3.53+ 1.13% 3.1340.92 3.40+0.83%
1.0 3.07+0.70° 3.40+1.12% 3.20+1.08% 2.93+1.03° 3.20£1.01°
2.0 3.00£0.76° 3.27+1.22° 2.80+0.86" 2.93+0.88° 2.93+0.96"

"Data are means + SD (n =20)

IDifferent superscripts within column indicate significant difference (p <0.05)
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Table 2 Changes in quality of yogurt prepared with different levels of enzymatically saccharified Korean rice wine lees powder during storage at 4 °C

Korean rice wine lees Storage period (day)
hydrolysate (%) 0 3 9 11 13 16
0 443 4.44 4.49 4.44 4.49 443 4.39
0.5 433 433 4.39 433 4.40 433 431
pH 1.0 424 425 4.30 424 432 425 421
2.0 4.19 4.20 4.24 4.20 426 4.19 4.15
0 0.74 0.73 0.78 0.81 0.78 0.83 0.81
Titratable acidity 0.5 0.85 0.76 0.76 0.86 0.83 0.89 0.89
(%) 1.0 0.90 0.83 0.87 0.92 0.91 0.95 0.97
2.0 1.01 0.90 0.94 1.00 1.00 1.05 1.08
0 5.33x108 2.50x108 5.10x107 4.47x107 2.10x108 1.47x108 5.73x107
Viable cell counts 0.5 2.93x10® 5.00x10® 5.60x10® 2.06x10° 3.60x108 2.04x107 1.23x107
(CFU/g) 1.0 5.83x10® 3.80x10® 9.20x107 2.26x10° 3.87x108 1.83x10° 7.23x10’
2.0 4.53x10® 3.23x10® 1.08x10® 1.97x10® 6.90x107 6.90x107 3.53x10’
z = Korean J Food Culture 21: 638-643
- 4. Kim TY, Jeon TW, Yeo SH, Kim SB, Kim JS, Kwak JS (2010)
Antimicrobial, antioxidant and SOD-like activity effect of Jubak extracts.
B AoMe 2 Ad Ft gske BEs 2Pl o] Korean J Food & Nutr 23: 299-305
|22 A8 Lactobacillus  acidophilus, Streptococcus 5. Kang YI, Park SJ, Bae K, Yoo IM, Pyo HB, Choi JH, Kim TJ (2011)
thermophilus Bifidobacterium longum B3 F22 o|gsld Ethyl acet.ate f:xtract of Ko're:an rice V\./ine lees inhibits IgE-mediaFed
ARG o] U} TEES A7Ele] QTEES Azsly Zu degranulation in rat.bz.isop}.nllc lel'lkeml'a RBL-ZHS cells and passive
cutaneous anaphylaxis in mice. J Life Sci 21: 13641369
“@}” ko] Hrtdgel wle a7=2El] BHaEXY AFAS 6. Kwon SC, Jeon TW, Park JS, Kwak JS, Kim TY (2012) Inhibitory effect
ZAPIATE. gAESo] FuF GFES 0.5-2.0% F71e A J,]_ of tyrosinase, ACE and xanthine oxidase, and nitrite scavenging
AAPAEE Fh) sl Al ulgsle] Z7)slglon, activities of Jubark (alcohol filter cake) extracts. ] Korean Soc Food Sci

ARE - diET 0.72%e14 e Heke A a7 EEs 0.77-
0.90%= S7FsIAtt. pHe| WSk #tee] wsiel dx|sh=
ZAgolodt}. Bkt At T gskEe] bl vl#sio
Z7rslgem, 12407 vl ¥ tlZ2 7.83 log CFU/gollA]
ek I3k H7RES 8.01-8.13 log CFU/gZHA] Z718Iit) &=
g b Iled Ftke AelsiAl A=e] Rl gk &
H7b - wwlEiith Rt Ao Fah gskEe] HvF o
T 05%7F A-sT. i Iekes AU 8FEES
4oCoA 1647 Ashs 5t pHel AAskze] Wshe wlv]
SR, Bt e o Asiov BRE 27oA 107
CFU/g o]4o= TerEl‘iiE}.
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