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Histological Changes of Doenjang during the Fermentation
with Different Strains
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Abstract

As a series of fundamental research projects to produce doenjang (Korean fermented soy paste)
of better quality, two kinds of doenjang were manufactured from a traditional meju (Korean soy bean
koji) and the mixed with Aspergillus oryzae and Bactllus natto, and histological changes in the cell
structures of soy bean of the two were reported doenjang samples were observed and compared
during the entire period of fermentation processes. Cell walls of the soy bean were ruptured by
pressure and heat during the pressure cooking process and some of them were observed to have
the ghost-like shapes. Remarkable differences in the plasmolysis of the cytoplasms were observed
between the seed coat and the inner part of soy bean. Small vacuoles resulting from the fusion of
the glycoprotein globules by protease and from the hydrolysis of the starch granules by amylase
were also observed. Penetration of microorganisms was transferred from the seed coat to the inside
of soy bean as the fermentation proceeded. Slimy substances were observed on the seed coat and
the parenchyma cells of soy bean fermented with the mixed with Aspergillus oryzae and Bacillus natto.
Cell walls of soy bean became difficult to stain and they showed unusual, polygonal shapes as the
fermentation proceeded. Samples fermented with the mixed with Aspergillus oryzae and Bacillus natio
showed more remarkable tendencies than traditional meju.
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Fig. 1. Photographs of cotyledon cells of samples

Plate 1. Cotyledon cells and parenchyma cells of the soaked soybean (H.E. stain, 150X)

Plate 2. Cotyledon cells and parenchyma cells of the soaked soybean (H.E. stain, 150X)

Plate 3. Cotyledon cells and parenchyma cells of the soaked soybean (A1-PAS stain, 600X)

Plate 4. Cotyledon cells of the autoclaved soybean (H.E. stain, 150X)

Plate 5. Cotyledon cells of meju soybean (A1-PAS stain, 150X)

Plate 6. Cotyledon cells of 40 days fermented traditional doenjang soybean (A1-PAS stain, 600X)

Plate 7. Cotyledon cells of 40 days fermented Aspergillus oryzae and Bacillus natto doenjang soybean (A1-PAS

stain, 600X)
A; cell wall, B; glycogen, C: starch

Plate 8. Cotyledon cells of 30 days fermented Aspergillus oryzae and Bacillus natto doenjang soybean (A1-PAS
stain, 600X)

Plate 9. Cotyledon cells of meju soybean (GMS stain, 150X)

Plate 10. Cotyledon cells of 40 days fermented Aspergillus oryzae and Bacillus natto doenjang soybean (GMS stain,
150X)
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