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ABSTRACT

Wild mustard plant (Sinapis arvensis), Brassicaceae, is a
wild vegetable found in forest area, domestic orchards and it
is consumed by rural population. This study aimed to evaluate
chemical composition (moisture, total dietary fiber, lipids, proteins,
ash, carbohydrates and total energetic value), concentration of
carotenoids, vitamins (C and E) and minerals (K, Ca, Mg, Cu, Fe,
Zn, Mn, Na, Cr, Se and Mo) and the contribution by this vegetable
to the recommendations of daily consumption of nutrients for adult
individuals. Concentrations of provitamin A (252.21 RAE/100 g),
Se (0.04 mg/100 g) and Fe (5.91 mg/100 g) stood out, in which this
vegetable was considered as an excellent source for these nutrients.
In addition, wild mustard was considered a good source of K (435.65
mg/100 g), Ca (123.25 mg/100 g) and Mn (0.40 mg/100 g) and source
of Total Dietary Fiber (TDF) (3.20 mg/100 g), Mg (26.82 mg/100
g) and Cu (0.07 mg/100 g). Wild mustard stood out as source, good
source or excellent source of the evaluated nutrients, and they may
contribute to reduce nutritional deficiency of those nutrients in the
populations living in the region where this vegetable occurs.

Keywords: Sinapis arvensis, unconventional vegetables, nutritional
value, nutrients.

RESUMO

Composiciao quimica, carotenoides, vitaminas e minerais em
mostarda silvestre coletada em ambiente silvestre

Plantas de mostarda silvestre (Sinapis arvensis), Brassicaceae,
¢ uma hortalica silvestre encontrada em area de florestas, pomares
caseiros e consumida por populacdes rurais. O objetivo do presente
estudo foi investigar a composi¢ao quimica (umidade, fibra alimentar
total, lipidios, proteinas, cinzas, carboidratos e o valor energético
total), a concentragdo de carotenoides, vitaminas (C e E), minerais
(K, Ca, Mg, Cu, Fe, Zn, Mn, Na, Cr, Se e Mo) e a contribui¢@o desta
hortalica para as recomendagdes da ingestdo didria de nutrientes para
individuos adultos. Destacaram-se concentragdes de provitamina A
(252,21 RAE /100 g), Se (0,04 mg/100 g) e Fe (5,91 mg/100 g), sendo
a hortalica considerada excelente fonte desses nutrientes. Ainda, a
mostarda silvestre foi considerada boa fonte de K (435,65 mg/100
g), Ca (123,25 mg/100 g) e Mn (0,40 mg/100 g) e fonte de Fibra
Alimentar Total (FAT) (3,20 mg/100 g), Mg (26,82 mg/100 g) e Cu
(0,07 mg/100 g). Em conclusdo, a mostarda silvestre destacou-se
como fonte, boa fonte ou excelente fonte dos nutrientes avaliados, e
pode contribuir para diminuir a caréncia nutricional destes nutrientes
nas populacdes residentes na regido de ocorréncia desta hortalica.

Palavras-chave: Sinapis arvensis, hortalica ndo convencional, valor
nutricional, nutrientes.
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he Brassicaceae family comprises

3,700 species distributed in 338
genera. One of these is Sinapis arvensis,
known as mustard plant, field mustard,
wild mustard and charlock. Native of
Europe, it is also found in West Asia,
Iran, North Africa and all over America
(Rad et al., 2013.). In several regions
in the world, this species is used as
forage for cattle feed, human food and
as amedicinal plant (Bendimerad et al.,
2007). In Brazil, its largest occurrence
is in the Atlantic Forest and it is used
for cooking, especially in rural areas
(Barreira et al., 2015).

Worldwide this species is considered
as a weed and it is frequent in many
crops. There is information in the
literature that pointing this species as
invasive and recommend its control,
including through the use of herbicides
(Naderi & Ghadiri, 2011). In Brazil,
normative instructions and government
resolutions, in addition to official
research agencies classify this species
as weed plant as well.

There are records on the use of
wild mustard for cooking in some
ethnobotanical studies, which show
gradual replacement of this species by
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conventional food. Consumption of this
plant and other native species occurs
mainly by rural populations, whose
practice is related to ethnobotanical
knowledge and eating habits passed
down from generation to generation (Di
Novella et al., 2013). The consumption
of native plants by rural populations
is considered of high importance.
The access to these foods contributes
to strategies of food sovereignty and
security of these individuals (Krohn
et al., 2015). Moreover, native species
present several functional properties
since they are important sources of
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nutrients, thereby providing benefits to
human health (Paula Filho ez al., 2015).

Although wild mustard is widely
consumed by rural populations in
the Brazilian Atlantic Forest and in
other regions of the planet, studies on
the concentration of nutrients in this
species as well as their contribution to
the intake of nutrients by the human
body are not found. Thus, the objective
of this study was to investigate the
chemical composition and carotenoid
concentrations, vitamins and minerals
in wild mustard samples collected from
wild environments and consumed by
rural populations.

MATERIAL AND METHODS

Plant material

Sample collection was realized in
December 2012, in Vigosa, state of
Minas Gerais, Brazil. Samples were
collected from the rural area: Buieié
(20°42°44”’S, 42°49°59”W), Coérrego
Fundo (20°41°08”’S, 42°48°00” W),
Palmital (20°48°47°S, 42°51°27”W),
Sdo José do Triunfo (20°45°20°°S,
42°49°25”W) and Violeira (20°44°05’S,
42°51°27W), which characterized the
experiment replicates. In each replicate,
approximately 0.8 kg of fresh vegetable
was obtained from twelve different
plants, at least.

The samples were transported to
the Vitamins Analysis Laboratory,
Department of Nutrition and Health
(DNS), of the Federal University of
Vigosa (UFV) in polystyrene boxes, up
to two hours after collection. Samples
were washed in tap water to remove
dirt; later, the leaves were manually
separated from the other parts of the
plant and then homogenized in domestic
food processor (Philips, RI 7625,
Brazil), packed in polyethylene bags,
wrapped in foil and stored in a freezer
(-18+1°C), to perform the analyzes,
which occurred within 72 hours.

Chemical analyses

Chemical analyzes were performed
in three replicates in the laboratories of
Food Analysis and Vitamin Analysis of
DNS/UFV. Moisture was analyzed by
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means of gravimetry after drying in an
oven (SP Labor, SP 200, Brazil) at 105°C;
ashes by gravimetry after drying in a
muffle (Quimis, 318, Brazil) at 550°C;
protein by the micro-Kjeldahl method
(AOAC, 2010); lipid by gravimetry
after extraction in ethyl ether using
Soxhlet apparatus and total dietary fiber
(TDF) by non-enzymatic gravimetry
(AOAC, 2010). The carbohydrates
were calculated by difference using the
following equation:

Carbohydrate = [100 - % moisture -
% lipids - % protein - % TDF - % ash]

Energy value was estimated
considering the conversion factors of 4
kcal g for protein or carbohydrate and
9 kcal g for lipids (Frary & Johnson,
2005).

Extraction and analysis of
carotenoids and vitamins

During collection, extraction and
analysis, samples were protected from
light, oxygen and heat, to prevent
loss of carotenoids and vitamins.
For the extraction of carotenoids and
vitamins, the following reagents with
purity degree were used for analysis:
acetone, petroleum ether and glacial
acetic acid (Vetec, Brazil). For analysis
of compounds, the following High
Efficiency Liquid Chromatography
(HPLC) degree reagents were used:
hexane, isopropanol, ethyl acetate,
methanol and acetonitrile (Tedia,
Brazil).

The analysis of carotenoids and
vitamin C were carried out in system
HPLC (Shimadzu SCL 10AT VP, Japan)
composed of a high-pressure pump
(LC 10AT VP); automatic injector with
“loop” 50 pL (SIL-10AF); diode array
detector (DAD) (SPD-M10A). For
analysis of vitamin E, HPLC system
(Shimadzu, SCL 10AD VP, Japan)
composed of high-pressure pump with
valve for low pressure quaternary
gradient (LC 10AD VP) was used;
automatic injector with “loop” of 50
pL (SIL-10AF); fluorescence detector
(RF-10A XL).

Carotenoids
The occurrence and concentration

of a-carotene, B-carotene and
B-cryptoxanthin was investigated in the
samples. The carotenoids were extracted
in acetone and transferred to petroleum
ether (Rodriguez-Amaya et al., 1976).
The chromatographic conditions used
were as follows: HPLC-DAD system,
Phenomenex Gemini chromatography
column RP-18 (250 x 4.6 mm, 5 pm
i.d.) equipped with a Phenomenex guard
column ODS (C18) (4 mm x 3 mm);
mobile phase composed of methanol:
ethyl acetate: acetonitrile (70:20:10,
v:v:v) and mobile phase flow rate of
1.7 mL min™'. The running time was 12
minutes and the chromatograms were
obtained at 450 nm (Figure 1). The
standards of a-carotene and f-carotene
were isolated from concentrated carrot
extract; B-cryptoxanthin and lycopene
were isolated from extracts of papaya
(Carica papaya), tomato (Solanum
lycopersicum), respectively, by open
column chromatography (Rodriguez-
Amaya, 1989).

Concentration of vitamin A was
calculated considering that 1 Retinol
Activity Equivalent (RAE) corresponds
to 1 pg of retinol; 12 pg of B-carotene;
24 ug of other pro-vitamin A carotenoids
(I0M, 2011).

Vitamin C

Occurrence and concentration of
ascorbic acid (AA) and dehydroascorbic
acid (ADA) were investigated in the
samples according to Campos et al.
(2009). Vitamin C was extracted in
buffer solution (metaphosphoric acid
at 3%, acetic acid at 8%, sulfuric acid
0.3N and 1 mM EDTA). ADA was
converted to AA by using dithiothreitol,
while for the analysis of ascorbic acid,
chromatographic conditions were used
in the same HPLC system used for
carotenoids: RP-18 column (Lichrospher
100, 250 x 4 mm, 4 pmi.d.) equipped
with a guard column (Phenomenex ODS
column, 4 mm x 3 mm); mobile phase
comprised of ultrapure water containing
1 mM of NaH,PO,, ImM of EDTA and
pH adjusted to 3.0 with H,PO,; flow
of 1.0 mL min'. Running time was 8
minutes and the chromatograms were
obtained at 245 nm. Concentration of
ADA was calculated using the equation:

Concentration of ADA = AA
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concentration after the conversion - AA
concentration before conversion

The standard of L-Ascorbic acid
was purchased from Sigma-Aldrich
(Germany).

Vitamin E

Occurrence and concentration
of the eight compounds of vitamin
E (a-, B-, y- and d-tocopherols and
tocotrienols) were investigated in the
samples. The extraction was done
using solution of hexane: ethyl acetate
(85:15, v:v) containing 0.05% butylated
hydroxytoluene, and anhydrous sodium
sulfate. For the analysis, the following
chromatographic conditions were
used: HPLC system; fluorescence
detector (290 nm excitation and 330
nm emission); LiChrosorb column
(Si60 Phenomenex 250 x 4 mm, 5
um), provided with guard column
(Phenomenex Si100, 4 mm X 3 mm);
mobile phase - hexane: isopropanol:
glacial acetic acid (98.9: 0.6: 0.5
v/v/v); mobile phase flow: 1.0 mL/min
(Pinheiro-Sant’Ana et al., 2011).

The standards of vitamin E (o-, p-,
v- and &-tocopherols and tocotrienols)
were purchased from Calbiochem®,
EMD Biosciences, Inc. (USA).

Identification and quantification of
carotenoids and vitamins

Compounds were identified by
comparing the retention times of peaks
obtained for the standards and samples
analyzed under the same conditions.
In addition, AA and carotenoids were
identified by comparing the absorption
spectra of peaks of interest in the
samples and the standards, using DAD,
and compounds of the vitamin E were
identified by co-chromatography.

The compounds identified in samples
of wild mustard were quantified using
analytic curves and regression equations
constructed by injection, in duplicate, of
six different concentrations of standard
solutions. A linear correlation was
performed between the peak areas and
concentrations of each compound.

Determination of minerals

The minerals (K, Ca, Mg, Zn,
Mn, Fe, Cu, In, Cr, Se and Mo) were

extracted with nitric acid and perchloric
acid solutions (4:1, v:v). A suspension of
the sample was heated to 80°C followed
by gradual increase up to 200°C until
the extract had reached a crystalline
coloration. After that, the extract was
removed from the plate to cool at room
temperature. Then, the crystalline
extract was cooled and the volume was
completed to 25 mL with deionized
water (Gomes & Oliveira, 2011). The
obtained solution was used for reading
of the concentration of minerals by
Atomic Emission Spectrometry in
Inductively Coupled Plasma (ICP-AES)
(Perkin Elmer, Optima 8300).

Two multi-element standard
solutions were prepared (MESS) in
100 mL flasks. Multi-element standard
solution 1 was prepared for Cr, Se,
Mo, Zn, Cu, Fe and Mn. Multi-element
standard solution 2 was prepared for
Na, Mg, Ca and K. Finally, for each
multi-element standard solution, the
volume was completed to 50 mL with
deionized water.

For quantification, analytical
curves were plotted using standards of
minerals, acquired from Vetec (Brasil)
and Merck (Brazil). For the construction
of analytical curves, increasing volumes
of multi-element standard solution 1 (0
to 2 mL) and multi-element standard
solution 2 (0 to 20 mL) were used,
completing the volume to 50 mL with
deionized water to construct the six
points of the curve.

The samples were analyzed for
concentrations of Ca, Fe, Mg, Mn,
Cu, Zn, Se, Mo, Cr, K and Na. The
respective wavelengths (nm) used
were: 317.93; 259.94; 285.21; 259.37,
224.70;213.86; 196.03;202.03; 267.72;
404.72 and 589.59. After the reading,
the concentrations found in ppm (mg
L") in the samples were converted into
concentrations of minerals.

Calculation of wild mustard
potential as sources of nutrients

The nutritional contribution
potential was estimated based on the
Recommended Dietary Allowance
(RDA) for adult men at 19 to 30 years
(IOM, 2011). The wild mustard portions
were calculated according to the Food
Guide for the Brazilian Population
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(Brasil, 2008), in which a vegetable
portion is equivalent to 30 kcal.

Wild mustard was classified as
“source” of the nutrient when it
presented potential to supply 5 to 10%
of the Dietary Reference Intake (DRI);
as “good source”, from 10 to 20% of
DRI and “excellent source” when it
displayed the potential to attend more
than 20% of DRI (Philippi, 2008).

Experimental design and data
statistical analysis

A completely randomized design
with five replicates for carotenoid and
vitamin analysis, and three replicates
for chemical analysis were used
in this study. Descriptive statistics
(mean, standard deviation and range of
parameters) were used to present the
results. To analyze linear regression and
calculate the correlation coefficient (R?),
linearity range of analytical standards
and the areas of the chromatographic
peaks were used. Statistical analysis
was performed using SAS software
(Statistical Analysis System), version
9.2 (2008), licensed to the UFV.

RESULTS AND DISCUSSION

Samples of wild mustard evaluated
in this study were collected in the wild
environment; it is a native species
that spreads spontaneously, and that
according to Miller & Gross (2011)
may have high genetic variability.
In this study, environmental factors
(soil nutrients, radiation, moisture,
water), which may interfere with the
concentration of nutrients in vegetables
was not controlled.

The lack of studies on chemical
characterization and concentration of
carotenoids, vitamins and minerals in
wild mustard made it impossible to
compare the data obtained in this study
with other results. Moreover, similar
studies with other species of the Sinapis
genus were not found, which shows the
importance and uniqueness of this work.
However, it is noteworthy that wild
mustard belongs to the same botanical
family (Brassicaceae) in which there are
other species of conventional vegetables
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with higher consumption demand, such
as cabbage (Brassica oleracea var.
capitata and kale (Brassica oleracea var.
acephala), broccoli (Brassica oleracea
var. italica) and turnip (Brassica napus).

Chemical characterization

Wild mustard showed high
concentration of water (91.68 g/100 g),
however, it has a low concentration of
lipid (0.85 g/100 g) and ash (0,98 g/100
g). Wild mustard plant showed similar
nutritional value to other Brassica, as
well as, moisture values found in this
study are close to those found by Melo
& Faria (2014) for cabbage (92.77 g/100
g) and broccoli (91.53 g/100 g) in a
study conducted in Minas Gerais, with
vegetables collected in street markets.

The results based on RDA basis for
adult men at 19 to 30 years old, showed
that wild mustard may contribute with
9.52% of RDA of FAT, being considered
source of this nutrient. However, this
vegetable was not considered source of
protein and carbohydrates, as they may
contribute with only 4.46% and 2.39
of RDA of these nutrients, respectively
(Table 1).

Regarding the concentration of
TDF in Brassica, the Brazilian Table
of Food Composition (Unicamp, 2011)
shows similar results to the present
study; however, it is highlighted
that these results were obtained by
gravimetric enzymatic method, while
in the present study, the analysis
was performed by non-enzymatic
gravimetric method. These methods
differ in their methods of analysis,
since the non-enzymatic gravimetric
method is used for determining dietary
fiber in foods with low starch content,
such as fruit and vegetables, whereas
the enzymatic gravimetric method is
used for enzymatic digestion to remove
nonfibrous components, allowing the
quantification of dietary fiber residue by
weighing, which may cause errors in the
interpretation of the data. In this work,
the studied vegetable was considered
source of TDF, since it presented the
potential to contribute with 9.52% of
the RDA for adults at 19 to 30 years old.
Thus, this vegetable makes an important
contribution by providing TDF for the
local population, since it occurs all over
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the Atlantic Forest biome (Barreira et
al., 2015).

In researches on concentrations
of lipids in some Brassicas such as
cabbage (10.4 g/100 g) and turnip (0.10
g/100 g) in the Brazilian Table of Food
Composition (Unicamp, 2011); and
broccoli (0.30 g/100 g) and cabbage
(0.05 g/100g) researched by Melo &
Faria (2014), a difference was observed
between these results and those of the
present work. However, it is emphasized
that it is necessary to consider that
this species was collected in the wild
environment, where they tend to present
high genetic variability.

Protein concentrations found in
this study are consistent with those of
other brassicas (raw cauliflower: 1.9
2/100 g; raw purple cabbage: 1.9 g/100
g), according to the Brazilian Table of

Food Composition (Unicamp, 2011).
the same relationship was found to the
concentration of ash (broccoli: 0.8 g/100
g; raw purple cabbage: 0.7 g/100 g).

Melo & Faria (2014) found
concentrations of carbohydrate in
cabbages collected in street markets
(3.02 g/100 g) similar to that found in
this study.

Carotenoids and vitamins

The presence of a-carotene was
found (0.34 mg/100 g) and B-carotene
(2.91 mg/100 g) in wild mustard samples.
The sum of these two carotenoids was
3.25 mg/100 g and value of vitamin A
found in this study was equal to 252.21
RAE/100 g. Vitamin C was not found
in the samples (Table 2). Wild mustard
was considered a source of vitamin A for
adults at 19 to 30 years old, contributing
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Figure 1. Chromatograms of carotenoid analyzes by HPLC in Sinapis arvensis samples.

Vigosa, UFV, 2012/2013.

Table 1. Centesimal composition and total energy value of wild mustard and contribution
percentage of fibers, proteins and carbohydrates in relation to those of Recommended Dietary

Allowances (RDA). Vigosa, UFV, 2012/2013.

Nutrients Values Contrlbugz)l)l for RDA
Moisture (g/100 g) 91.68 +3.19

Total dietary fiber (g/100 g) 3.20+0.09 9.52

Lipids (g/100 g) 0.85+0.02

Proteins (g/100 g) 1.97 £0.04 4.46

Ash (g/100 g) 0.98 +£0.01

Carbohydrates (g/100 g) 2.75+£0.42 2.39

Total energetic value (Kcal/100 g)  26.57 + 1.67

Values expressed in dry matter; mean of three repetitions; data presented in: mean + standard
deviation. *Calculated on the basis of Recommended Dietary Allowance (RDA) for adults
at 19 and 30 years old (IOM, 2011); a portion of vegetable is 30 kcal (BRASIL, 2008).
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with 31.7% of the RDA for these adults.

The predominant compound for
vitamin E was a-tocopherol (280.14
mg/100 g). In addition, B-tocopherol
(21.12 pg/100 g), y-tocopherol (22.90
ng/100 g) and d-tocotrienol (24.45

ng/100 g) were found. The total
concentration of vitamin E was 348.61
ng/100 g (Table 2). A portion of wild
mustard may contribute only with 2.1%
of the RDA for adults (Table 2).

According to Table 2, wild mustard

Table 2. Concentration and contribution (%) in relation to Recommended Dietary Allowances
(RDA) of carotenoids and vitamins in wild mustard. Vigosa, UFV, 2012/2013.

Compounds Values Y% fc()tnlgli;l:lzzzl;
Value of vitamin A (RAE pg/100 g) 252.21+£2.34 100 31.67
Carotenoids (mg/100 g) 32+0.03 100

a-carotene (mg/100 g) 0.34+£0.02 10.46%

S-carotene (mg/100 g) 2.91+0.05 89.54%

p-cryptoxanthin (mg/100 g) nd --

Total vitamin C (mg/100 g) nd -- nd
Ascorbic acid (mg/100 g) nd --
Dehydroascorbic acid (mg/100 g) nd --

Total vitamin E (ng/100 g) 348.61 +£2533 100 2.11*
a-tocopherol (ug/100 g) 280.14 £ 15.17 80.36
a-tocotrienol (ug/100 g) nd --

S-tocopherol (ug/100 g) 21.12+2.62 6.06
[S-tocotrienol (ng/100 g) nd --
y-tocopherol (1g/100 g) 2290+342 6.57
y-tocotrienol (ug/100 g) nd --
o-tocopherol (ng/100 g) nd --
o-tocotrienol (ng/100 g) 2445+4.12 7.01

Values expressed in fresh matter; mean of five repetitions; data presented in: mean + standard
deviation. nd= not found; *(calculated on the basis of a-tocopherol).

Table 3. Concentration of minerals and contribution (%) in relation to Recommended Dietary
Allowances (RDA) in wild mustard. Vigosa, UFV, 2012/2013.

Minerals Values (mg/100 g) Contribution for RDA (%)
K 435.65+11.47 11.72
Ca 123.25 +4.41 13.93
Mg 26.82 +3.89 7.58
Cu 0.07 +£0.02 8.79
Fe 591+1.18 83.48
Zn 0.21+0.02 2.16
Mn 0.4+0.01 19.65
Na 3.06 +0.49 0.23
Cr nd nd
Se 0.04 +£0.01 82.18
Mo nd nd

Values expressed in dry matter; mean of three repetitions; data presented in: mean =+ standard

deviation; nd= not found.
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plant shows a potential as an excellent
source of vitamin A (252.21 RAE 100
g), is a species of wide occurrence in
the region where this study was carried
out (Barreira et al., 2015), where a high
prevalence of hipovitaminose A occurs
in students in many municipalities
(Santos et al., 2005).

In a study accomplished by Salvatore
et al. (2005), these authors evaluated
concentrations of B-carotene in two
species of the genus Sinapis (S. incana
and S. nigra) and found similar results
to the present study being 3.03 mg/100
g in S. incana and 3.7 mg/100 g in
S. nigra. These same authors found
concentrations of ascorbic acid in
species of S. incana (11.92 mg/100 g)
and S. nigra (11.07 mg/100 g), and of
total vitamin C (12.13 mg/100 g in S.
incana and 11.16 mg/100 g in S. nigra),
unlike the present study that did not
find these compounds in S. arvensis. It
is necessary to investigate tocopherols
in species of Sinapis genus since there
is little information on concentration
of such vitamin in these species. There
are studies in the literature on the
investigation of tocopherols only in
species of other botanical genus similar
to Sinapis, for example with the Brassica
genus, such as studies carried out with
cauliflower, cabbage and broccoli
(Kurilich ez al., 1999; Chun et al., 2006),
while this is the first study to analyze
the concentration of tocopherols in S.
arvensis. Although this vegetable is not
source of vitamin E as it was found in
this study, it may contribute with 2.11%
of RDA.

Wild mustard was considered as
source of vitamin A for adult individuals
at 19 to 30 years old, contributing with
31.67% of RDA for those adults. For
vitamin E, although a portion of this
vegetable gives 2.11% of RDA, it is not
a source of this vitamin (Table 2).

Minerals

Among all minerals analyzed in this
study, those with higher concentrations
were K (435.65 mg/100 g), Ca (123.25
mg/100 g), Mg (26.82 mg/100 g), Fe
(5.91 mg/100 g) and Na (3.06 mg/100
g). According to the RDA for these
minerals, wild mustard was considered
excellent source of Fe and Se; good
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source of K, Ca and Mn and a source
of Mg and Cu (Table 3).

Selenium is an important mineral in
the formation of antioxidant enzymes
being required in minute amounts.
According to Ferreira et al. (2002),
the concentration of selenium in food
may vary according with content of
this mineral present in the soil. The
daily recommendation of this element
for adults is 55 pg (IOM, 2011). Finley
(2006) reported absorption of 70-95%
of all forms of selenium in foods. S.
arvensis presents as excellent source of
this nutrient.

Wild mustard plant was considered
an excellent source of iron, and it
may contribute with 83.48% of the
recommendations for the adults.
However, further studies are needed
to evaluate the bioavailability of this
mineral in this vegetable. Iron deficiency
is the most prevalent nutritional
disturbance in the world (Umbelino
& Rossi, 2006), affecting specially
children younger than four years old,
lactants, pregnant women and women
at fertile age (Baltussen et al., 2004).
This is a source of concern since there
are records in the literature on the
occurrence of iron deficiency in Vigosa
(Cavalcante et al., 2006; Miranda et al.,
2006), especially in children.

For concentration of manganese,
wild mustard plant was considered a
good source of this mineral, which is an
essential nutrient, playing an important
role in the formation of bones, in the
energy and protein metabolism, in cell
protection on free radicals and in the
formation of glucosamine.

Consumption of wild mustard plant
may represent an important tool for
reducing the risk of nutritional and food
insecurity, especially of those farmers
and their families, living in the region
where the present study was performed.

This species presents good nutritional
potential, especially in relation to TDF,
value of vitamin A, potassium, calcium,
magnesium, copper, iron, manganese
and selenium. Although this vegetable is
not source of all nutrients, it is important
to highlight that it is consumed as food
complement, and not as main base of
human food.
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