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Proteases and Antioxidant Activities of Doenjang, Prepared with Different Types of Salts, during Fermentation
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In this study, doenjang samples were prepared with different types of salts (12%, w/w): purified salt (PS), 3-
year aged solar salt (SS3), 1-year aged solar salt (SS1), and bamboo salt melted 3 times (BS). Whole-soybean
mejus were fermented with starters consisting of 2 Bacillus strains, a yeast, and a fungus (starter
doenjang), and control mejus were fermented with organisms present naturally in rice straw (non-starter
doenjang). The whole-soybean mejus were dried, and then mixed with cooked soybeans and the respective
salts. The doenjang samples were fermented for 13 weeks at 25°C. The protease (acid, neutral, and alkaline)
activities, fibrinolytic activities, and antioxidant capacities of the samples were examined every week. BS
doenjang showed the highest acid protease (6.46 + 0.20 unit/g) and fibrinolytic activities (0.61 unit/ml).
Among the starter doenjang samples, those made with SS and BS showed the highest total phenolic
contents after 91 days of fermentation. For antioxidant activities, SS3 doenjang showed higher activities
than the other doenjang samples, as evaluated by ABTS, DPPH, and FRAP assays. These results suggest
that solar salt, especially aged for 3 years, is better than purified salt in terms of producing better

functionalities of doenjang.
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Fig. 1. Changes in acid protease activities (A), neutral protease activities (B), and alkaline protease activities (C) of starter
Doenjang samples (1) and non-starter doenjang samples (2) during fermentation. ®, PS doenjang; O, SS3 doenjang; ¥, SS1

doenjang; A, BS doenjang.
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Fig. 2. Changes in the fibrinolytic activities of starter Doenjang
samples during fermentation. ®, PS doenjang; O, SS3
doenjang; ¥, SS1 doenjang; A, BS doenjang.
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Fig. 3. Changes in the total phenolic contents of starter
Doenjang samples (A) and non-starter Doenjang samples (B)
during fermentation. Values are mean + SD and values with dif-
ferent letters in the same column are significantly different
(p < 0.05) by Duncan's multiple range test.
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Fig. 5. Changes in the DPPH assay results of starter Doenjang
(A) and non-starter Doenjang samples (B) during fermenta-
tion. Values are mean * SD and values with different letters in
the same column are significantly different (p < 0.05) by Dun-
can's multiple range test.
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Fig. 6. Changes in FRAP assay results of starter Doenjang
samples (A) and non-starter Doenjang samples (B) during
fermentation. Values are mean * SD and values with different
letters in the same column are significantly different (p < 0.05) by
Duncan's multiple range test.
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(819 Ao A = ZH FAAF J7F @4E T FAe &
oA ZpolE HElon ol FHol Ad oY njyE ¢
718t g 4EEdd g8 dart F3d feolzt 4
Bl

AAE AR TGE 39 54 ALE 939
A Ygkth. ABTS radical scavenging activity test, DPPH
assay®} FRAP assay 23 25 3@ &4 HYd 949 &
At3hgo] AAH BFETG foHo R =4 Uglt S8 |
ol BASASE U2 BHE ur g ke Ao
Heloh ol Z2BE2 B o AAE Eohes 3d 4 AY
dolu ez JFS AxT A¢ 2ot 7540 43
1S €2 7 e AeE AAEY 39 4 AYHolu
S FAdA G 22 7540l SREHE o2
£ AAEd= gl U 5ol Y3 bacillig F2]°] £
HAY &2 aa 40| S7tste] s A T2t F
7¥eh W Zolet FHHEY. $OB FT FAE EXsk= 1A
A QEST FF ARA #ste] g A7t B sttt
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