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ABSTRACT

Polyphenols and particularly flavonoids are well known in vitro antioxidants. Their con-
sumption in foods has been shown to decrease the risk of heart disease in epidemiological
studies. Because flavonoids are consumed with vitamin C in the diet, the combination may
prove to be more beneficial than either alone. The combination of citrus extract and vitamin
C was found to produce a synergistic antioxidant effect in an in vifro lipoprotein oxidation
model. In a double-blind, placebo-controlled study with 26 normal and hypercholesterolemic
subjects, the citrus extract and vitamin C, but not vitamin C or vitamin E alone, significantly
lowered triglycerides. The combination of citrus extract and vitamin C increased the lag time
of lipoprotein oxidation, compared with vitamin C alone or a placebo, and was a significantly
better antioxidant than vitamin E. These results and other published studies are highly sug-
gestive of in vitro and in vivo antioxidant synergism between citrus extract and vitamin C.

INTRODUCTION

RUITS AND VEGETABLES are known from epi-

demiological studies to be beneficial in de-
creasing the risk of heart disease.l? It has been
thought that the antioxidant vitamins C, E, and
p-carotene are the active ingredients in these
foods. However, the consequences of dietary in-
takes of these antioxidants are difficult to sepa-
rate by epidemiological studies from these of
other important constituents such as flavonoids.?
Flavonoids and the larger class of compounds
known as polyphenols are ubiquitous in vegeta-
bles and fruits, are well known antioxidants,*°
and have been shown to enrich low-density

lipoproteins (LDL), analogous to vitamin E.
These compounds also were shown to be pro-
tective against heart disease in recent epidemio-
logical investigations.”® However, the only large
human trial with a large dose of citrus flavonoids
found no decrease in lipoprotein oxidation sus-
ceptibility.” The latter is the ultimate test for an
antioxidant to act in wivo in order to protect
against heart disease, according to the oxidative
theory of atherogenesis.'” Flavonoids and vita-
min C are consumed together in many foods, es-
pecially in citrus fruits, and are also a popular
combination in supplements. We therefore de-
cided to investigate this combination in a human
supplementation study.

Department of Chemistry, University of Scranton, Scranton, PA 18510.

187






