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Studies on food chemistry and nutrition of agricultural products in Saga.
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Nonalcoholic fatty liver disease (NAFLD) is often associated with features of the metabolic
syndrome and is emerging as the most common liver disease worldwide. NAFLD is the
preferred term used to describe the spectrum of liver damage, ranging from hepatic steatosis to
steatohepatitis, liver fibrosis and cirrhosis. Although the pathgenesis through which
steatohepatitis evolves from hepatic steatosis has not been fully understood, it is necessary to
develop effective therapies for the treatment of NAFLD and the discovery of functional food
from agricultural products that will reduce the risk of NAFLD would be beneficial.

The lotus root (edible rhizome of Nelumbo nucifera) is the agricultural products which are
much produced in Saga Prefecture. However the low quality and damaged lotus roots are often
discarded. It is desired to find the health-beneficial property of lotus roots for effective use of
the unused roots and the segments. In the present study, we investigated the functional
components in lotus roots that would ameliorate NAFLD.

First, we analyzed the polyphenol contents and antioxidant activities of lotus roots of
different varieties, qualities and parts. The total phenol content and antioxidative activity did not
differ in the variety of lotus roots. Interestingly, the low quality parts, such as a lower part of
segment of lotus roots, had a higher phenol content and antioxidative activity than the high
quality parts of the Iotus. Additionally, lotus root contained relatively high levels of
polyphenolic compounds compared with other vegetables.

Subsequently, we studied the effects of the lotus root powder supplemented diet on the
development of NAFLD in db/db mice which is an animal model of obesity, diabetes and
dyslipidemia. After 3 weeks of feeding, hepatomegarly, hepatic triglyceride accumulation, and
hepatic injury markers in serum were markedly alleviated in the lotus group compared with
control group. These changes were attributable to the suppression of lipogenic enzyme activity
and mRNA expressions due to the lotus diet. Serum level of adiponectin, which has protective
effects against NAFLD, was significantly raised in the lotus group. Moreover, it was proposed
that inflammatory cytokines and oxidative stress are suggested to be the key promoters of the
progress of NAFLD, hepatic expressions of inflammatory genes were markedly suppressed by
the lotus diet.

Finally, in order to characterize the active components in lotus roots, we tested whether
feeding polyphenolic extract of lotus root to db/db mice. After 3 weeks of feeding, hepatic
steatosis was markedly alleviated in the lotus polyphenol group. The effect was attributable to
the suppression of lipogenic enzyme and oxidative stress levels in the liver. Then, the bioactive
components in lotus root were characterlzed homo- and hetelo-polymerlc B-type procyanidin
and prodelphinidin.
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In conclusion, the lotus roots that contain proanthocyanidins can alleviate hepatic steatosis.
The unused segments and low quality of the lotus roots might be able to utilize as the functional
food materials.
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