
its inorganic form and bioavailability probably make

intestinal absorption difficult. Potassium, calcium

and magnesium contents were also high, while

phosphorus content was very low, as was sodium

content, a positive point for its effect on blood

pressure (Table III).

Table IV shows among antioxidants vitamins,

high concentrations of b-carotene (pro-vitamin A)

and vitamin E and very low values of vitamin C,

except in part for S. minor.

All four species showed excellent b-carotene
content; in fact, 100 g of B. perennis, C. juncea and

S. minor contained, respectively, 60%, 51% and 80%

of the daily recommended intake, while B. erucago

exceeded it by about 40%.

There were also notable concentrations of

vitamin E: 100 g of B. perennis, B. erucago, C. juncea

and S. minor contained 46%, 44%, 42% and 78%,

respectively, of daily recommended intake in a diet of

about 2000 kcal, with about 17 g of polyunsaturated

fatty acids. On the other hand, there was very low

vitamin C content (undetermined in two species)

except for S. minor, for which the content in 100 g

satisfied 20% of daily ascorbic acid requirement.

Total polyphenol content varied greatly from rather

low in C. juncea to quite high in the other species,

particularly in S. minor (258mg/100 of edible parts),

especially when the high water content of these types

of samples was taken into consideration.

TheORACmethod results are given inTable V. S.

minor showed the highest values, followed by

B. erucago, C. juncea and B. perennis. Just how

important these data are can be seen when consider-

ing that these values are similar to, if not at times

higher than, those of some cultivated plants such as

cabbage, carrots, celery, fennel, lettuce, courgettes

and tomatoes.

Discussion

This study showed that gathering and consuming

edible wild plants are still very much alive in Umbria

as one aspect of an age-old ethnobotanical folk

tradition (see Table I), although in most cases their

nutritional value is unknown. It was found that the

quality and quantity of the various components of the

four species under examination could make an

excellent contribution to balancing and rationalising

diet and preventing metabolic pathologies. This

study demonstrates how edible wild plants contain

many of the so-called minor nutrients (because they

are found in small quantities), such as polyphenols

and antioxidising vitamins which can further

improve a diet which is already balanced, thus

offering protection against degenerative processes.

Furthermore, various authors have shown how some

species could be exploited in breeding programmes

to develop genotypes with putative positive effects on

human health, thanks to their high tocopherol, fatty

acid and phytosterol contents (Scialabba et al. 2010),

not to mention anticancer, antibacterial and antiviral

properties with possible applications in the field of

medicine (Minutolo et al. 2012). And these new

applications are possible thanks to the presence of

adequate antioxidant components that can combat

Figure 3. Edible wild plants are used in Umbrian cooking: raw in

salads (43%), boiled (35%), in ravioli fillings (10%) and fried (8%).

Table II. Chemical composition (g/100 g of edible parts) and energy content.

B. perennis B. erucago C. juncea S. minor

Water 84.2 ^ 0.93 83.1 ^ 1.00 87.8 ^ 0.88 76.2 ^ 1.30

Protein 1.4 ^ 0.05 2.2 ^ 0.07 1.9 ^ 0.07 3.8 ^ 0.13

Lipids 0.4 ^ 0.02 0.4 ^ 0.03 0.5 ^ 0.04 0.8 ^ 0.04

Carbohydrates 1.0 ^ 0.04 3.0 ^ 0.10 2.0 ^ 0.08 6.0 ^ 0.22

Ashes 5.3 ^ 0.13 2.9 ^ 0.16 1.8 ^ 0.11 2.2 ^ 0.09

Dietary fibre 7.6 ^ 0.26 8.2 ^ 0.29 5.8 ^ 0.32 10.5 ^ 0.41

Energy (kcal) 13.0 24.0 19.6 44.9

Energy (kj) 54.4 100.4 82.0 187.9

Note: S. minor has the highest protein content while B. perennis has the highest ash content.
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the effect of free radicals. Since, at present, the

amount necessary to maintain this equilibrium is

estimated to be about 5000 ORAC units and

considering that health authorities recommend the

consumption at least five portions of fruit and

vegetables a day (Istituto Nazionale di Ricerca per gli

Alimenti e la Nutrizione 2003), the wild plants dealt

with in this study could make a notable contribution

towards this objective.

Many of the macro andmicro nutrients contained

in these wild plants merit more attention, but the lack

of an adequate national and regional nutrient

database limits available knowledge, which is, at

present, much less than that relevant to cultivated

species (Vincetti et al. 2008). In addition to

antioxidant vitamins, these plants are rich in phenols

and other compounds which increase their antiox-

idant capacity. Therefore, further studies are

essential to analyse total antioxidant capacity and

promote knowledge about them with a view to

commercialisation. With the introduction of new

pre-packed foods (Bhattarai et al. 2009), knowledge

of traditional uses of edible wild plants is disappear-

ing in many parts of the world. This is why this

research aims at focusing attention on these species

and their importance for human nutrition, as

knowledge and rediscovery of recipes in human and

animal diet could represent an economic potential

(Guarrera et al. 2006).

It is well known that wild plants continue to make

up a significant part of the world food basket and

their importance will increase due to increased

pressure resulting from greater agricultural pro-

duction (Bharucha & Pretty 2010).

Conclusion

Thanks to their antioxidant properties, it would

certainly be worthwhile to foster further study of

edible wild plants and to promote commercialisation

campaigns, particularly in view of the growing

demand for natural antioxidants by the food

industry. Human health in general would benefit

greatly from a reconsideration of these plants because

they represent a naturally occurring, easy to obtain

source of powerful vegetable antioxidants.

According to an FAO estimate, wild plants are

part of the diet of one billion people worldwide, but

as no official markets exist their commercial value has

never been evaluated, although their sale represents

an important way of integrating income in many

countries.

Projects to rediscover traditional foods may

increase wild plant consumption. The FAO recog-

nises that nutrition and biodiversity converge

Table III. Mineral content in wild plants (mg/100g per edible parts).

B. perennis B. erucago C. juncea S. minor

Iron 40.8 24.1 4.9 5.1

Calcium 444 425 159 283

Phosphorus 18.3 18.2 12.7 21.9

Sodium 56 6.1 3.8 21

Potassium 2053 2209 1277 967

Magnesium 123 216 100 282

Note: B. perennis has the highest iron and calcium contents.

Table IV. Concentrations of b-carotene (pro-vitamin A), vitamin E and vitamin C.

B. perennis B. erucago C. juncea S. minor

b-Carotene (mg/100 g), m 2537 5774 2134 3339

Vitamin A (mg Ret Eq/100 g) 423 962 356 556

Vitamin E (mg/100 g), m 3101 2942 2728 5226

Vitamin C (mg/100 g), m 1.3 , LQ , LQ 9.2

Total polyphenols (mg/100 g), m 49 86 23 258

Table V. ORAC method results: S. minor shows the highest values of total polyphenols.

B. perennis B. erucago C. juncea S. minor

ORAC (mmolTE/100 g) 221 529 427 904

A. Ranfa et al.8
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the effect of free radicals. Since, at present, the

amount necessary to maintain this equilibrium is

estimated to be about 5000 ORAC units and

considering that health authorities recommend the

consumption at least five portions of fruit and

vegetables a day (Istituto Nazionale di Ricerca per gli

Alimenti e la Nutrizione 2003), the wild plants dealt

with in this study could make a notable contribution

towards this objective.

Many of the macro andmicro nutrients contained

in these wild plants merit more attention, but the lack

of an adequate national and regional nutrient

database limits available knowledge, which is, at

present, much less than that relevant to cultivated

species (Vincetti et al. 2008). In addition to

antioxidant vitamins, these plants are rich in phenols

and other compounds which increase their antiox-

idant capacity. Therefore, further studies are

essential to analyse total antioxidant capacity and

promote knowledge about them with a view to

commercialisation. With the introduction of new

pre-packed foods (Bhattarai et al. 2009), knowledge

of traditional uses of edible wild plants is disappear-

ing in many parts of the world. This is why this

research aims at focusing attention on these species

and their importance for human nutrition, as

knowledge and rediscovery of recipes in human and

animal diet could represent an economic potential

(Guarrera et al. 2006).

It is well known that wild plants continue to make

up a significant part of the world food basket and

their importance will increase due to increased

pressure resulting from greater agricultural pro-

duction (Bharucha & Pretty 2010).

Conclusion

Thanks to their antioxidant properties, it would

certainly be worthwhile to foster further study of

edible wild plants and to promote commercialisation

campaigns, particularly in view of the growing

demand for natural antioxidants by the food

industry. Human health in general would benefit

greatly from a reconsideration of these plants because

they represent a naturally occurring, easy to obtain

source of powerful vegetable antioxidants.

According to an FAO estimate, wild plants are

part of the diet of one billion people worldwide, but

as no official markets exist their commercial value has

never been evaluated, although their sale represents

an important way of integrating income in many

countries.

Projects to rediscover traditional foods may

increase wild plant consumption. The FAO recog-

nises that nutrition and biodiversity converge

Table III. Mineral content in wild plants (mg/100g per edible parts).

B. perennis B. erucago C. juncea S. minor

Iron 40.8 24.1 4.9 5.1

Calcium 444 425 159 283

Phosphorus 18.3 18.2 12.7 21.9

Sodium 56 6.1 3.8 21

Potassium 2053 2209 1277 967

Magnesium 123 216 100 282

Note: B. perennis has the highest iron and calcium contents.

Table IV. Concentrations of b-carotene (pro-vitamin A), vitamin E and vitamin C.

B. perennis B. erucago C. juncea S. minor

b-Carotene (mg/100 g), m 2537 5774 2134 3339

Vitamin A (mg Ret Eq/100 g) 423 962 356 556

Vitamin E (mg/100 g), m 3101 2942 2728 5226

Vitamin C (mg/100 g), m 1.3 , LQ , LQ 9.2

Total polyphenols (mg/100 g), m 49 86 23 258

Table V. ORAC method results: S. minor shows the highest values of total polyphenols.

B. perennis B. erucago C. juncea S. minor

ORAC (mmolTE/100 g) 221 529 427 904

A. Ranfa et al.8
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