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Observation of Rice Koji by Confocal Laser Scanning Microscopy

Hirosuice KojiMa,'* Hirosur Hasecawa,! TErsuro MagarirucHt,? and Hipeo Fukupa® (Analyti-
cal Research Laboratory, Asahi Chemical Indusiry Co., Ltd., 2-1 Samejima, Fuji, Shizuoka 416-8501"; Liquor
Technology and Development Department® and Sake Taste Research Group,® Asahi Chemical Industry Co., Lid.,
632-1 Mifuku, Ohito, Tagata, Shizuoka 410-2321) Seibutsu-kogaku 77: 339-344, 1999.

An observational method using confocal laser scanning microscopy was developed to visualize
mycelial elongation and a-amylase production of koji mold (Aspergillus oryzae) in rice koji for sake
making. Specific antibodies against the mycelium of A. oryzae, glutelin (the major rice protein), and
a-amylase from A. oryzae were prepared. Using these antibodies, rice kgji samples were im-
munofluorescently stained and observed. Images of the mycelium of 4. oryzae, glutelin, and a-
amylase were acquired separately and overlaid. The images showed that the mycelium elongated
along the cell wall of the endosperm, that a-amylase was produced around the mycelium from an
early stage of growth, and that the amount of a¢-amylase increased with mycelial growth. The spa-
tial distribution of the mycelium and its a-amylase production in rice koj7 were clearly visualized.
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Fig. 1. Specificity of anti-mycelium antibody. a, Steamed rice; b, mycelium of kg7 mold (full color mode).

Fig. 2. Specificity of anti-glutelin antibody. Fig. 3. Specificity of anti-a-amylase antibody.

FITC/RHODA .

Fig. 4. Comparative images of rice kgjz. a, Transmission image; b, fluorescence image. The mycelium is depicted in red.
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Fig. 5. Double immunofluorescence staining of rice koji with anti-mycelium and anti-glutelin antibodies. a, Mycelium
(red); b, glutelin (green); ¢, overlaid images (the overlapping region appears orange).

Fig. 6. Double immunofluorescence staining of rice kgji with anti-mycelium and anti-w-amylase antibodies. a, Mycelium
(red); b, a-amylase (green); c, overlaid images (the overlapping region appears orange).

Fig. 7. Chronological changes in 4oj7 rice samples double immunofluorescence stained with anti-mycelium and anti-a-amy-
lase antibodies. a, 6h; b, 19.5h; ¢, 30 h; d, 43.5h; e, 54h; f, 60 h. Colors show the mycelium (red), a-amylase (green),
and overlapping region (orange).
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