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ABSTRACT

Green fea containg many polyphenolic catechins exhibiting biochemical and
pharmacological properties. Antioxidative and free-radical scavenging activities are widely
applicable. These beneficial effects can profect human beings from many pathogeneses such as
cancer, hypertension and aging, Iron overload can be caused by an increase of iron absorption
and multiple blood transfusions. Non-transferrin bound iron (NTBI) is a potential toxic iron and
detectable in many forms of iron overload such as primary hemochromatosis and [}-thalassemia.
Oxidative stress results from unbalanced formation of reactive oxygen species (ROS) that is
mainly caused by iron catalyst in Haber-Weiss and Fenton reactions.

This study was aimed to select the efficient physical method to produce the green tea with
high catechins content, antioxidative and iron-chelating capacity. Inhibitory effect of green tea on
oxidative stress and iron overload stalus was also investigated in the rats receiving parenteral iron
regularly. Fresh tea shoots were processed with baking, roasting, steaming and microwave
heating. Green tea extract was prepared in hot water and quantified for polyphenolic catechins

using the HPLC. Antioxidant capacity and chelating affinity of different green tea preparations



with ferrous and ferric ions was examined. Different treatments with microwave-processed green
tea were studied for free radical scavenging in vifro in human erythrocytes and plasma co-
incubated with several iron agents. Effect of different treatments with green tea on oxidative
stress and iron status was also investigated in iron-loaded rats.

The results showed that microwave-processed green tea had the highest total catechins
content, and iron-binding activity, while green tea from steaming had the highest antioxidative
capacity. All green tea preparations, particularly microwave had higher binding affinity for ferric
ion than ferrous ion to form iron-catechin complex(s) having distinct light absorption at 560 and
450 nm. Green tea catechins was rapidly and dose-dependent binding with iron, in with ferric
nitrate was chelated more easily than Fe-NTA. Using flow cytometric and thiobarbituric acid-
reactive substance (TBARS) assay, it was found that pre- and immediate-treatment with green tea
extract inhibited oxidative stress more efficiently than others in the erythrocyte and sera co-
incubated with Fe-NTA and TS. Interestingly, pre-treatment decreased oxidative stress in red
blood cells and lipid peroxidation in plasma of iron-loaded rats most effectively compared to
other green tea trgatments. Following iron loading for 16 weeks, appearance of iron overload was
slower in green tea-treated rats than in umtreated rats. Pre-treatment with green tea still was the
most effective for reduction of iron, transferrin saturation and NTBI in plasma of iron-loaded rats.

It can be concluded that the microwave method is the most efficient for manufacturing dry
nutritious green tea with highest catechins content and iron-binding activity. Green tea has higher
binding affinity for ferric ion than ferrous ion, which the iron-binding character is rapidly and
dose-dependent. Pre-treatment with green tea is the most potential to decrease oxidative stress

and iron overload both in vitro and in vive.
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