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Analysis of the mechanism of internal browning of Japanese radish

Fukuoka, Nobuyuki
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Two types of studies were conducted to clarify the cause of internal
browning in radish root. As a result, it was revealed that the occurrence of this disorder is
related to ROS production via NADPH-dependent ROS burst and activation of fatty acid degrading
enzymes such as lipoxygenase (LOX) induced by high temperature during root maturation stage. A large

amount of ROS derived from NADPH-dependent ROS burst and activated LOX act on the unsaturated sites
of membrane-constituting fatty acids and induce peroxidation of membrane lipids, thereby inducing
membrane collapse. This membrane breakdown causes an enzymatic browning reaction to proceed, leading
to damage. The initial hypothesis that advanced glycation end products (AGEs) derived from the
Maillard reaction was the main cause of browning was suggested to be AGEs derived from carbonyl
compounds generated during the reaction process of membrane lipid peroxidation.
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Fig.2. Cumulative growth curves (fresh wt.} of leaves (4) and roots (B). and changes in the
oceurrence of IB disorder (C, D) from the plots which were thinned from 12 to 4 plants per
square meter at different times during the growing period. O': 20 DT, O: 30 DT, &; 40 DT.
Emor bars indicate = SE (n=20). Differemt lowercase letters above the bars indicats
significant differences at the 5% level by Fisher's L2D test. Roots were cut lengthwise along
the central axiz and the severity of [B was classified by visual inspection, based on the ratio of
browned to total tissue (rbt), at four levels: none (IB index O), little (IB index 1: approx.
rbt=10%), moderate (IB index 2: approx. 10%= rbt= 30%). and severe {IB index 3: approx
rbtZ 30). The incdence (C) and sevenry (D} of IB disorder were respectively calculated as
follows: Incidence of IB disorder = {number of roors exhibiting IF disorder) = 100{number of
roors Investigated), and Severity of IB disorder = F (value of IB index in each root) =
1004 number of roots nvestgared = ).
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