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Citrus counts amongst one of

the oldest fruit types and most
commercialised horticultural
crops worldwide, and is utilised
freshly as well as for processing
purposes. by Jon Roberts

Properties of cit

Oranges (Citrus sinensis) are an important

source of bioactive compounds and
phytonutrients such as vitamins A, C and E;
and folic acid, minerals, flavonoids, phenolic
compounds, limonoids, carotenoids, pectin’s

and fibre, among others' 23,

The consumption of these bioactive

compounds through the consumption of

fruit or juice has been linked to health-

related benefits that include™ 23 45 ¢

e antioxidants

e anti-inflammatory properties

e reduction of the risk of certain cancers and
cardiovascular diseases

® hepatoprotectors
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® obesity control

e immune system enhancement.

Further benefits® 4 5¢7.89.10;

® “The moderate consumption provides
potential health benefits.”

e “Studies in humans show enhancement of
cardiovascular markers, improved insulin
sensitivity and body-fat reduction.”

e "Oxidative stress plays an important role in

the development of human diseases.”

The citrus industry and consumers are
constantly on the lookout for new varieties with
new distinguishing features and added value,
in relation to human nutrition and health.

The CGA Cultivar Company (CGA-CC)
and its partners in the northern hemisphere,
as well as other cultivar management
companies, are introducing and releasing
a range of new red fleshed citrus: oranges,
grapefruit and pummelos.

But what are the main features of
these varieties? Why is the pulp red?

What properties do these varieties
provide compared to traditional oranges?
What is the degree of accumulation of
lycopene in the pulp? And what are the
anthocyanin qualities?

Lycopene is a carotenoid that provides the

reddish and pink colour to several fruits, such

rus Truit

as tomato and watermelon. The accumulation

of lycopene in citrus is an unusual feature,
restricted to only a few cultivars of grapefruit,
pummelo and sweet orange.

Carotenoids are the pigments
responsible for the colour of the peel
and pulp of citrus fruit. The variability
of carotenoids content and composition
provides the specific colour of the
different orange and mandarin varieties.
Additionally, carotenoids have two key
properties related to human health:

antioxidants and vitamin A precursors.

The carotenoid content in the pulp of
red oranges and grapefruit is much
higher than that of traditional oranges.
Moreover, they contain:
® lycopene, which is completely absent in
ordinary oranges
e very high amounts of other carotenes,
phytoene and phytofluene as per
featured Table 1.

Carotenoid’s content

(ng/g FW)'1.12

Interestingly, phytoene and phytofluene

are two unusual colourless carotenes that
accumulate in very high concentrations in
the pulp of the red oranges compared to the

traditional oranges.

Recent studies indicate that these
carotenes may have relevant
beneficial properties for health and as
nutricosmetics, suggesting benefits in
e protection against oxidative stress
° enhancement of anti-inflammatory response
e reduction of cholesterol in plasma
* positive effects related to breast and
prostate cancer
* protection against ultraviolet
radiation (UV).

What features does

lycopene have?

Due to its structure, lycopene has a high
antioxidant capacity.

Numerous epidemiological studies - in
vivo and in vitro — suggest that the regular
intake of lycopene has beneficial effects
for health, as the reduction of the risk of

degenerative diseases.

In vitro antioxidant capacity is higher
than in ordinary oranges against “singlet
oxygen” radicals. The studies suggest
reduction of these as potential biological
effects’.18.19.22.23.24;

e oxidative stress

e risk of cardiovascular diseases

* hypertension

e risk of lung, prostate and stomach cancer
e cholesterol LDL

e lipidic oxidation and atherosclerosis.
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Red Lina

Cara Cara

Lina Navel

1. CGA CC Juice comparison with Lane Late 2. CGA CC Juice comparisons -
Cara, Lina and Valentine 3. CGA CC Juice comparison - Cara and Lina

In vivo, epidemiological studies have
demonstrated that the intake of red-fleshed
oranges provide relevant beneficial effects
for health.

Adults - regular or overweight - who
consumed 750 m& of orange juice/day
along with their normal diet, for eight
weeks, showed (Silveira et al., 2015):

e reduction in total cholesterol

e reduction of LDL-C

e enhancement of antioxidant capacity

e reduction of C-reactive protein (anti-

inflammatory processes)

Taotal Carctencids
Other Xantophylls
Lutein
Anteraxanthin
Violaxanthin
B-Carctene

Other Carotenes
Lycopene
Phytofluane

Phytoene

Internal quality and other features
There are no significant differences in other
quality parameters such as °Brix, acidity or
vitamin C. However, the studies performed
by the research group of IATA CSIC that
are reflected in the featured table, show
that total carotenoids content in red-
fleshed oranges is at least five times higher
than that of traditional orange varieties.
Therefore, red-fleshed oranges providing
an additional contribution of antioxidant
carotenoids over traditional varieties and
their consumption, may have an added

health value.

L=

Blonde Oranges (Traditional variety)

20 40

60 80 100 120

m Red Oranges (Red orange variety)

Table 1: Carotenoids, (content p g/g/FW)
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AND BEYOND

The health benefits of a plant-rich diet are well
established. And nutritionally, citrus offers a lot more
than justvitamin C. by Paula Bester

he Nutrient Rich Foods (NRF) Index is
Ta formal scoring system ranking foods
on their nutrient content. This index was
previously paired with a food price database
and identified citrus fruits and juices as both
nutritious and affordable, giving consumers
the highest nutrients per unit cost.? In light
of the challenging times we live in and the
universal desire to pursue healthier lifestyles
and immune boosting diets, this article aims

at providing some insight on the potential

health benefits related to citrus consumption.

If we imagine a single citrus fruit as a
pie chart, its proximate composition in
descending order would be water (85-88%),
sugars (9-11%), fibre (0.3-1.7%), protein
(0.7-1.5%), essential oils (0,5 -5 % of the
peel), vitamins, minerals, and non-nutritive
phytochemicals in trace amounts."? There
are many intriguing compounds within
the phytochemical group, including the
flavonoids, and their significance may very

well outweigh their concentration.

Flavonoids

The subclasses of flavonoids found in citrus
are the flavanones (generally the most
abundant in citrus), flavones, flavonols,
chalcones, anthocyanins and flavanonols.®#
Flavonoids give flowers and fruits their
colour and aroma, which attract pollinators,
and they protect plants against extreme
environmental conditions such as frost

and drought.® Flavonoids have been the
topic of many research studies due to

their miscellaneous health promoting

effects, including anti-oxidants, and being
anti-inflammatory, anti-carcinogenic, anti-
microbial and anti-diabetic, amongst many
others.>>¢7 These are some bold claims, but
here things start to get interesting. Although
there is still much to learn in this avenue on
how exactly phytochemicals work inside our
bodies, there is already a substantial amount
of research to showcase this.

If you consider the chemical structure of
flavonoids, they all share the same basic
skeleton, rich in double carbon-hydrogen
bonds and hydroxyl (<OH) groups, enabling
them to donate electrons (H-) to highly reactive
free radicals.’ In essence, these phytochemicals
protect our cells this way, by neutralising free
radicals so that structures within our own cells
do not get oxidised, hence the term anti-
oxidants. What a noble sacrifice!

Flavanones are introduced in our diet
almost exclusively through citrus fruits
and juices, besides through some herbs

such as mint.”® Taking this into account,

Previously paired
with a food price
database, the NRF
Index identified
citrus fruits and
juices as both
nutritious and
affordable, giving
consumers the
highest nutrients
per unit cost.
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