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Abstract

The manufacturing process and quality properties of Lactococcus lactis-fermented yakchobugak (LFY) containing
some colored agro-food products were investigated to develop a good organoleptic bugak from the leaf of the
medicinal herb. The de-oiling rate of LFY by centrifugation was 37.6% which was significantly different to the
3.5% value obtained after standing and the 8.9%6 value obtained with the beating method (p<0.05). Reducing power
(RS) increased with addition of increasing levels of ethanol extracts from agro-food powders. The RS of green
tea extract-supplemented LFY had the highest value of 0.97 at 500 pg/mL, and this was significantly different
to values obtained using other extracts (p<0.05). At 83.84% the DPPH (2,2-diphenyl-1-picrylhydrazyl) free-radical
scavenging activity of green tea extract-supplemented LFY was the greatest of all samples tested, followed by
LFY with woolgeom at 39.48% LFY with black rice at 28.45% and LFY with bokbunja at 22.24% all ethanol
extracts were added at 50 pg/mL (p<0.05). Acid values of green tea and bokbunja LFYs stored in transparent
PE bags at 60°C for 7 days were 1.82% and 2.03% respectively. Textural hardness values of LFYs were less
than 250.62, except for LFYs with black rice and woolgeom, but these values increased 2~ 3-fold after lactic acid
fermentation. Carbohydrate and protein content of LFYs were in the ranges 58.95~64.63% and 7.50~8.68%
respectively. Lipid and calorie contents of woolgeom LFY had the lowest values of 22.02% and 490 Kcal, respectively.
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Fig. 1. Manufacturing process of Lactococcus lactis-fermented
yakchobugak prepared with waxy rice paste and colored agro-food
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Fig. 2. Comparison of de-oiling rate of Lactococcus lactis-fermented
yakchobugak prepared with waxy rice paste and colored agro-food
powders.

Data values are meantstandard deviation (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 3. Changes in reducing power of ethanol extracts of colored
agro-food powders as raw materials of yakchobugak.

B Opuntia ficus ; B8 Robus coreanus ; |8 Oryza sativa ; B Curcuma longa ; B
Camellia sinensis

Data values are meantstandard deviation (n=3).

Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 4. Changes in DPPH free radical scavenging activity of ethanol
extracts of colored agro-food powders as raw materials of
yakchobugak.
B Opuntia ficus ; @ Robus coreanus ; B Oryza sativa ; B Curcuma longa ;
Camellia sinensis

Data values are meantstandard deviation (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 5. Changes in acid value of Lactococcus lactis-fermented
yakchobugaks prepared with waxy rice paste and agro-food
powders such as OF(Opuntia ficus), RC(Robus coreanus), OS(Oryza
sativa L.), CL(Curcuma longa) and CS(Camellia sinensis), and
stored at 60°C for 15 days.

Data values are meantstandard deviation (n=3).
Mean with different superscripts above the bar are significantly different at p<0.05.
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Fig. 6. Changes in textural hardness of Lactococcus lactis-
fermented yakchobugaks prepared with waxy rice paste and
agro-food powders such as OF(Opuntia ficus), RC(Robus coreanus),
OS(Oryza sativa L.) CL(Curcuma longa) and CS(Camellia sinensis).

Data values are meantstandard deviation (n=10).
Mean with different superscripts above the bar are significantly different at p<0.05.
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Table 1. Chemical components of Lactococcus lactis-fermented yakchobugaks prepared with waxy rice paste and colored agro-food powders

Items Opuntia ficus Robus coreanus Oryza sativa Curcuma longa Camellia sinensis
Calorie(Kcal) 505.70+18.47" 480.177.67" 515.70+13.44° 487.30+19.96° 497.60+14.74°
Moisture(g/100g) 2.8040.36™ 2.83021% 3.00+0.28° 2.500.20" 3.7040.26°
Carbohydrate(g/100g) 60.802.21% 56.80+1.23" 58.90+337" 64.60+4.16" 59.90+2.27°
Protein(g/100g) 6.90+0.69" 6.77+045" 7.7040.26" 7.5040.26" 8.70+0.26°
Lipid(g/100g) 26.100.80° 25.10£0.30° 27.70£1.31° 22.10:0.36" 24.80:0.75"
Ash(g/100g) 340£042° 2.90£0.26" 2.70£0.20° 33040.30° 3.10£0.26"
Na(mg/100g) 4737049.17" 459.33+6.34° 453.40+3.68" 473.60+10.78" 459,603 44°
Sugar(g/100g) 3.61+0.26° 33740.15° 2.90£020° 3.60£0.20° 2,00£026'

Data values are meantstandard deviation (n=3).
Mean with different superscripts within same row are significantly different at p<0.05.
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