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Salinity is one of most important factors limiting crop productivity. Soil salinization in arable land is an
increasing problem in many irrigated, arid and semi-arid areas of the world. Halophytes can survive in
hypersaline environment where no crops of agricultural interest can grow, and they have been expected as
agricultural resources in the harsh environmental conditions.

Suaeda japonica Makino is an annual hydrohalophyte that inhabits salt marshes in the Ariake Sea,
Japan. S. japonica changes leaf colors from green to red at different growth stages in response to change
of environmental conditions. Red color corresponds to the accumulation of red pigment, betacyanin.
Betacyanin has been expected as a new natural colorant due to the high coloring efficiency and antioxidant
capacity. In this study, we investigated the environmental factors and proteins associated with the
induction of betacyanin, physiclogical function related to the alleviation of reactive oxygen species of the
betacyanin in S, japonica, and possibility of betacyanin as a new food additive.

We surveyed the environmental factors during the season when S. japonica leaves turn red, and cultured
plants in artificially controlled conditions to determine the factors inducing betacyanin accumulation. In
natural conditions, betacyanin accumulation occurred with the lowered temperature, and the degree of leaf
reddening was higher with community of higher population density and in the soil of lower nitrogen. In
artificially controlled conditions, betacyanin synthesis was promoted under low temperature, high light
intensity and lower nutrients.

Protein profiling analyzed by two-dimentional electrophoresis in the leaves of wild type and mutant
lacking betacyanin synthesis showed that proteins that have the same molecular weight and isoelectric
point with those of polyphenol oxidase and 4,5-DOPA-dioxygenase were associated with betacyanin
synthesis.

Betacyanin mainly accumulated in the epidermal tissues and upper palisade mesophyll, and betacyanin
absorbed visible light, indicating that it served as a light filter reducing excess energy absorbed by
mesophyll tissues. Betacyain showed high scavenging capacity of free radical DPPH
(1,1-diphenyl-2-picrylhydrazyl), and reduced hydroxyl radical-induced chlorophyll bleaching and
hydrogen peroxide-induced protein oxidation. These results indicate that betacyanin prevent the
photooxidation stress by the decreased generation of reactive oxygen species as an antioxidant.

The HPLC-MS analysis showed that S. japonica has at least 15 kinds of betacyanin, and the most
abundant ion signal at m/z 989 was a novel acylated betacyanin, which was composed of betanidin, ferulic
acid, malonic acid, glucose and glucuronic acid. The purified betacyanin was stable at a pH range from 3
to 7, temperature (4°C - 40°C) and high light (1000 pmol-m™>s™), indicating that betacyanin of S. japonica

has a potential as natural colorant and food additive.
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