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Fig. 1. pH change during fermentation.
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Fig. 2. Protease activities during Chungkeokjang fermentation.
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Fig. 4. Detection of browning materials at 500 nm.
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Fig. 5. Increase of antioxidant activity. Fermented products were
dissolved to be 0.2 ( 4), 0.5 ( @ 1, and 1.0% ( M) in methanol or 02 ( &),
0.5(0), and 1.0% ( [J ) in ethanol, and each antioxidant activity was
determined by measuring decrease of OD at 517 nm.
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Fig. 6. Change in blood pressure. Systolic and diastolic blood
pressures of the three volunteers were determined at 0 and 2 h after
the administration of 20 g of the mixed fermented product.
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ABSTRACT : Chungkookjang Fermentation of Mixture of Barley, Wormwood, Sea Tangle, and
Soybean
Hyung Jae Yoo, Dong Seok Lee', and Han Bok Kim (Department of Life Science, Hoseo
University, Asan 336-795, Korea, 'Department of Medical Laboratory Science, Inje University,
Kimhae 621-749, Korea)

Barley, wormwood, sea tangle, and soybean were fermented by Bacillus licheniformis B1 to make Chung-
kookjang with better flavor and aroma. Maximal protease activity in mixed grains was observed one day after
inoculation. pH increased to 8.4 two days after inoculation. Browning material derived from interaction between
sugar and amino acids increased 20-fold. Thus, it is proved that Chungkookjang can be made in the mixed
grains. Antioxidant activities of mixed fermented grains dissolved in ethanol or methanol (0.2 and 1%)
increased depending on their concentrations. Antioxidant activities were determined using 1,1-diphenyl-2-pic-
rylhydrazyl (DPPH). One % of powder Chungkookjang dissolved in methanol showed highest antioxidant
activity. Systolic blood pressure of hypertensive volunteers who took 20 g of mixed fermented powder
decreased on average by 10 mmHg in 2 h. Preference of mixed fermented soybean containing barley, worm-
wood, sea tangle to fermented soybean was demonstrated by t-test analysis. Mixed fermented grains can be
developed as a functional food to lower hypertension.



