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Studies on the Dynamic Changes in Seed Pigments and

Related Enzymes for Blue and Purple Wheat

ZONG Xue-fengs YAN Rong., LI Bang-xius, WANG San-gen

School of Agronomy and Biotechnology » Southwest University / Engineering Research Center of

South Upland Agriculture s Ministry of Education, Chongging 400716, China

Abstract: The pigment contents and the activities of the related enzymes (PAL, TRO, PPO and POD) in
blue and purple wheat genotypes in the developing grain were measured, with the wide-cultivated common
white wheat cultivars in southwest China (Mianyang 26 and Chuanmai 107) as the control. The results
were as follows. First, with the development of the seed, the content of anthocyanin in blue and purple
wheat genotypes first showed an upward trend and then a downward trend. Its maximum value occurred at
29 days after blossoming. Second, the content of melanin rose steadily with the development of the grain.
Third, the content of total flavones showed an upward trend in the beginning, followed by a gradual drop.
with the maximum occurring around 22 days after blossoming in all the samples studied, with the excep-
tion of Heimai 76, whose maximum total flavonoid content was detected around 36 days after blossoming.
Fourth, similar to that of anthocyanin, the change in PAL activity exhibited a “up-down” pattern with the
development of the grain, reaching the climax at 29 days after blossoming. Fifth, the activities of TRO,
PPO and POD all showed an upward trend first, followed by a decline. The maximum was recorded at 29
days after blossoming. Last, at each stage of seed growth, the contents of anthocyanin, melanin, total fla-
vones and the activities of related-enzymes in purple wheat were all higher than those in blue wheat, and
these indexes of the latter were still higher than those in control wheat. In conclusion, the color of wheat
grain depends on the pigment contents in it; the higher is the content, the darker is the color. A positive
correlation exists between PAL activity and the synthesis of anthocyanin. The activities of TRO, PPO and
POD are positively correlated with the synthesis of melanin. Besides, PAL also influences, to some extent,
the synthesis of melanin.

Key words: blue wheat; purple wheat; anthocyanin; melanin; total flavonoids; PAL; TOR; PPO; POD
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