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Summary: Vitamin C (L-ascorbic acid) being essential for many living organisms, including man, became once more into the focus of
interests because of its numerous physiological effects. Its anti-scurvy and anti-oxidant properties have already been recognised since long in
the human body, but it turned out gradually that it has many other functions. In plants, its primary importance is defense against the photo-

oxidative stress.

The present review is intended to reveal some details of the artificial synthesis of vitamin C. Emphasis is put on the metabolism of L-ascorbic
acid in higher plants. Biosynthetic processes, translocation and accumulation are discussed in detail on the basis of recent results published

in the scientific literature,
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Introduction

It is generally accepted that the human body cannot
synthesise vitamin C, consequently, is should be acquired
from our diet. Ascorbic acid is water soluble, easily emptied,
thus needs to be continuously supplied. The most important
sources of vitamin C are the higher plants. However, the
metabolic pathways of ascorbic acid in plants have been
unexplored for a long time.

The biosynthesis of ascorbic acid in the animal body was
revealed on the pathway of glycuron acid (Burns, 1960).
Burns pointed out that some mammal species, including
man, are unable to synthesise ascorbic acid because the
enzyme L-gulonolacton-oxidase is inactive and the process
stops at the reaction that it would catalyze.

It was known that the synthesis is different in plants and
animals, but some similarities have been presumed.
Isherwood et al. (1954) supposed that in plants the pathway
goes through D-galacturonic acid to the analogy of the
animal pathway through D-glycuron acid. Then, Loewus
(1963, 1987, 1988) published new information about the
biosynthetic process obtained by radio-active tracing
techniques.

Smirnoff et al. (2001) succeeded to prove the synthetic
pathway in higher plants through D-mannose and L-
galactose to ascorbic acid. However, alternatives of that

pathway have been also supposed to exist by (Agius et al.,
2003).

Another essential question besides biosynthesis is the
translocation of ascorbic acid within the plant. The transport
of the compound within the plant cell has been partially
revealed by (Beck et al., 1983), but information about its
further transport between the different tissues and organs is
still scarce.

The least information is available about the accumulation
of vitamin C in the plant. It is an interesting question why
some types of fruits or other organs contain large quantities
of ascorbic acid, whereas others do not.

The history of vitamin C

Ancient documents of the Old Testament, papyrus rolls
from Egypt called Ebers, as well as notes of Pliny have
already reported on symptoms similar to those of scurvy.
Hyppocrates described the symptoms of scurvy in the ancient
Greek Empire. During the Middle Ages, sailors serving on
the vessels of the discoverers suffered from the unidentified
disease. It was James Lind, a Scottish physician, who gave a
detailed description of it and coined the name of “scurvy” in
1753. He also discovered that the consumption of citrus fruits
is a valid prevention of the disease.




























