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PE3IOME

Mpe3  nocnegHuTe  roaviHM
HapacTBa MHTEpPeCHT KbM
30paBOCTOBHO XpaHeHe "

KOHCyMauusa Ha npoayktu, 6oratm Ha
OmMonorMyHo akTMBHM BellecTBa. Toea
Hacoun MHTepeca HU KbM U3creaBaHe
Ha MUHepanHns CbCTaB Ha MEeHNYeH
xns6, npuroteBeH ¢ gobasBka Ha 5% wu
10% konpuBeHo BpaluHo.
CbAabpxaHueTo Ha
MUHepanHuTe enemMeHTU e
onpegeneHo upes ICP-AES meTog.
YcTaHoBEHO e, ye
CbAbPXAHNETO Ha MakpoereMeHTuTe
KEens30, Kanun, Kanuuini, MarHesum,
HaTpui, csapa n docdop, KakTo u Ha
MUKPOENEMEHTUTE MaHraH meq,
HUKEen, ceneH W LUMHK ce MnoBnusiea
3HauyuTenHo ot oboraTsABaHETO.

Han-cbliectBeHO ce noBuLlaBa
CbAbPXaHMETO Ha Kanuuin, kaTo npu

SUMMARY

Over the past few years there
has been an increasing interest in
healthy eating and consumption of
products rich in biologically active
substances. This made us focus our
research on studying the mineral
content of wheat bread made by
adding 5% or 10% nettle flour.

The
determined
method.

It was found that content of
macronutrients, such as iron,
potassium, calcium, magnesium,
sodium, sulphur and phosphorous, as
well as the content of micronutrients,
such as manganese, copper, nickel,
selenium and zinc, was considerably
affected by adding this ingredient.

The most significant increase is
in calcium content, where adding 10%

mineral
using

content was
the ICP-AES
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pobaeka Ha 10% konpuBeHO GpallHO
poctura 2872.00 mg/kg, kKoeto e
noytn 10 MbTM NO-BMCOKO OT TOBa B
KOHTpomnHaTa npoba.

3HaunTenHO  yBenuyeHne e
YyCT@HOBEHO M MO  OTHOLUEHue
CbObpXaHMETOo Ha Xensaso. Npobata ¢
5% «konmpuBeHo 6palHO CcbObPXa
30.00 mg/kg xensizo, a npu 10%
cbabpxaHueTo e 50.40 mg/kg. Toea e
3HAYUTESNTHO NO-BUCOKO B CPaBHEHUE C
xnsi6a, NPUroTBeH camo OT MLUEHUYHO
OpawHo Tmn 500, KbOETO Xensa30To e
7.27 mg/kg. or nony4yeHuTe
pe3yntatTu ce yCTaHOBW, 4Ye C
KOHCyMauuaTa Ha MWeHn4YeH xnso,
oborateH ¢ 5% wun 10% konpuBeHO
OpaluHo, MOXe [a ce ocurypu npuem
Ha MuHepanHu BellecTBa, MHOro no-
Onm3bk 4o pedepeHTHMS.

KnioyoBn pymmu: nweHudYeH
xns6, konpuBeHo 6GpalHo, oboraTteH
Xxns06, MaKkpoenemMeHTH,
mukpoenemeHtn, ICP-AES wmeTog,
pedepeHTHa CTOMHOCT 3a XpaHuTeneH
npvem

yBO[

XpaHeHeTo e eanH  OT
OCHOBHUTE (pakTopu, KOUTO OKa3BaT
BNUsiHNE BbpPXy  34paBeTo 7
yCTONYMBOCTTa Ha opraHu3ma crnpsimo
Bb3JENCTBUETO HA OKONHaTa cpeaa.

Namexay BCUYKWU XpaHUTENHU
npodyktn, xnsbbT ce oTnNMyaea C
eXefHeBHa W CpaBHUTENHO BWUCOKa
KOHCyMauuMs B MHOrO CTpaHu no
ceeta. bbnrapus ce Hapexga Ha
eQHO OT  YenHUTEe MecTa no
KOHCyMauus Ha xnsb cped cTpaHu
kato Typuusa, YkpanHa un Wtanua
(Yusufoglu et al., 2021). Bvnpekn ye
npes  nocrnegHWTe  rogvHu  ce
otbensAsBa cnag B KOHCyMauusTa Ha
Xnsb v TecTeHn M3genus B cTpaHaTta,
XxnsabbT npoabkaBa Aa dopmupa
OCHOBEH AN B OHEBHWUS XpaHUTENEH
npvem Ha 6bnrapute (NSI, 2022).

MN3BecTHO e, Ye CbObpXaHNETo

nettle flour resulted in calcium content
of 2872.00 mg/kg, which is almost 10
times higher than the content in the
control sample.

There was also a significant
increase in iron content.
The sample with 5% nettle flour
contained 30.00 mg/kg of iron,
whereas the one with 10% nettle flour
contained 50.40 mg/kg. This is
significantly higher as compared to the
bread prepared by using type 500
wheat flour only, where the iron
content was 7.27 mg/kg. Based on the
results, it was concluded that
consumption of wheat bread enriched
with 5% or 10% nettle flour can
provide an intake of minerals that is
much closer to the reference values.

Key words: wheat bread, nettle
flour, enriched bread, macroelements,
microelements, ICP-AES method,
dietary reference value

INTRODUCTION

Nutrition is one of the main
factors affecting the organism’s health
and resilience to the impact of the
environment.

Bread is characterised by its
daily and relatively high level of
consumption in many countries
across the world as compared to all
the other food products. Bulgaria is
among the top consumers of bread,
together with countries like Turkey,
Ukraine and lItaly (Yusufoglu et al.,
2021). Although there has been a
decrease in the consumption of bread
and pastry products over the past few
years, bread continues to take a
major share in the daily diet of
Bulgarians (NSI, 2022).

It is well-known that the mineral
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Ha MWHepanHu BellecTBa B Xxnsiba
3aBKCK OT BMAA U Tuna Ha BpallHOTO
N BBMPEKN MO-BMCOKOTO CbAbpXKaHUE
B HSAKOM TunoBe OpallHOo, KaTo LAno
CcpeAHOAHEeBHaTa  KOHCyMauus  Ha
nweHn4yeH xnsa6 Nnokpuea B
He3HauuTenHa CTeneH HyXauTte Ha
opraHuama OT MUHeparHu eNeMeHTMW.

TeHpeHuus, KOATO ce
Habnogaea npes nocnegHuTe
rOAWNHMU, e NnoBuLLIABAHETO Ha
XpaHUTenHaTa LEeHHOCT Ha xnsiba pa
ce nocTura Ypes NpupoaHU, a He upes
CUHTEeTUYHKU gobasku. MNMoaxogsaium 3a
uenTa ca pasnuyHu BMaoBe OpaluHa,
Kouto ca 6oratm Ha OMOMOrn4YHO
aKTUBHW BellecTBa.

KonpueaTta e A0VUBHO
pacTeHue, OTNu4YaBallo Ce C BUCOKa
OvonormyHa n XxpaHuTernHa LeHHOCT.

lMpepaboTeHa no noaxoasiy
Ha4uH, Konpueata HamMmupa
NpunoXeHne  Kato  MNPOAYKT  C

neyebHO-ANETUYHU N NPOPUNAKTUYHU
cBonctBa. T9 e MHoro pobbp
M3TOYHWK  Ha  eceHuuanHu  3a
YOBELUKNS  OPraHnsbM  MUHepanHu
enemMeHTu. CbabpxaHueTo nm
poctura o 20% ot cyxaTa maca Ha
KonpuBaTa, KaTo BWCOK MNPOLEHT ce
naga Ha CbAbpXaHWeTO Ha Xens3o
(Guil-Guerrero et al., 2003; Bhusal et
al., 2022). Tosa e npu4ymHa konpueaTta
Aa ce uanonssa npu nNpodunakTnka n
neyeHme Ha  xenasopgeduunTHa
aHemusi. Cblo Taka, nuctata Ha
konpwusaTa ca 6oraT Ha BUTaMuHU OT
B-komnnekc, Ha ButamuH C (20-60
mg/100 g c.B.), ButamuH K (0.16-0.64
mg), KaKkTo u Ha ButamuH A (5.74 +
1.00-13.64 + 1.90 mg/kg c.B.) (Upton,
2013; Yildirim et. al, 2013). C
KOHCyMauusaTa Ha  KonpuBa  ce
yKpenBa MMyH/UTeTa Ha OpraHnsmMa.

Mpoy4veHo e, ye
oTgenutenHata u  6enogpobHaTa
cuctemMa, Kakto U dyHKuMaTa Ha
yepHus  gpob, ce  noenusBat

6J'IaFOTBOpHO OT nNpuema Ha Konpuea

content in bread depends on the kind
of flour and its type and despite the
higher mineral content in certain types
of flour, the average daily
consumption, as a whole, covers an
insignificant part of the body’s need of
minerals.

One trend that has been
observed over the past few years is
the effort to achieve an increase in the
nutritional value of bread by using
natural, rather than  synthetic
additives. Different types of flours that
are rich in Dbiologically active
substances are suitable this
purpose.

Nettle is an edible plant
distinguished by its high biological
and nutritional value.

The adequate processing of
nettle makes it applicable for use as a
product with healing, dietary and
prophylaxis properties.

It is a very good source of essential
minerals for the human organism.

for

The content of such types of minerals
reaches 20% of nettle dry matter, with
a high share of iron content (Guil-
Guerrero et al., 2003; Bhusal et al.,
2022).

This is the reason why nettle is used
for prophylaxis and treatment of iron-
deficiency anaemia.

Furthermore, nettle leaves are rich in
B-complex vitamins, vitamin C (20-60
mg/100 g d.w.), vitamin K (0.16-0.64
mg), as well as vitamin A (56.74 %
1.00-13.64 £ 1.90 mg/kg d.w.) (Upton,
2013; Yildirim et. al., 2013).

The consumption of nettle contributes
to enhancing the immune system.

It has been studied that the
excretory system and pulmonary
system, as well as the function of the
liver, are positively influenced by the
consumption of nettle (Upton, 2013).
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(Upton, 2013). PacteHuneto
nputexasa  MNpPOTMBOBBL3NANUTENHU
CBOWCTBA W € YCTaHOBEHO, Ye Mnpu
nauveHTn, cTpagawim oT apTpuT, ce
HamansiBa OonkaTta, nopogeHa oOT
oonectta (Adhikari et al., 2015;
Bhusal et al., 2022); ctumynupa
KpbBoObpalieHmeTo (Upton, 2013).

KonpueaTta nputexasa
aHTnokengaHTHu ceorctea (Yildirim et
al., 2013; Bonetti et al., 2016; Maietti
et al.,, 2021; DBurovi¢ et al., 2022),
usnon3ea ce MW Kato MpuUpoAEeH
aHTnbuoTtuk (Bhusal et al., 2022).

CbobpxaHueto Ha ButamuH K
W TaHWHW B KoOMpuBaTa MNO3BOJsBa
npunaraHeTo M Kato KpbBOCMUPALLO
cpeoctBO B MeauuuMHarta, 3a
yCKOpsSiBAaHE Ha  O34paBUTENHUTE
npouecu npu usrapsHia M 3a no-
Obp30TO  3apacTBaHe Ha  paHu
(Devkota et al., 2022).

Mopagm CE30HHOCTTa Ha
pacTeHuneTo, KOHCymauuaTa Ha
npscHa Korpuea e orpaHuveHa. Bbs
Bpb3ka C TOBa, MOAXOASWO e
KonpuBatTa pfa ce M3nonsea B
nscyweHa gopma kato gobaBka KbM
pasnMyHM XPaHUTENHU MPOOYKTU.

Mpoy4yBaHus OTHOCHO
Bb3MOXHOCTTa 3a oborataBaHe Ha
xns6 ¢ konpuea ussbpwBaT Maietti et
al. (2021).

Te ycTaHoBABaT, ye
CbAbPXaHNETO Ha MUHepanHu
BellecTBa B xnsba ce yBenuyasa
3HaunTenHo. Cnen pobassHe Ha 10%
Hapsi3aHW 3ampaseHn nucta  oT
KonpuBa, KOHLEHTpauusiTa Ha Kanuun
ce yBenuyaBa OKOJlI0 4 MbTW, a Tasu
Ha mMeg — 8 MbTM B CpaBHEHUE C
npobaTta, npurotBeHa caMO OT
nweHn4yHo 6GpawHo. OT4yeTeHO e U
MOBMLUEHO CbAbpPXaHME Ha MarHesum
(245 £ 19 pg/g npu 181 + 10 pg/g B
KOHTponarta), Ha xena3o — ¢ 30% wu
Ha MaHraH — ¢ 22%.

Cnopen aBTOpUTE KOHCYMUPAHETO Ha
100 g pHeBHO oOT oboraTeHusi C

The plant has anti-inflammatory
properties and it has been reported to
help decrease pain caused by arthritis
in patients suffering from the disease
(Adhikari et al., 2015; Bhusal et al.,

2022); stimulates blood circulation
(Upton, 2013).

Nettle has anti-oxidant
properties (Yildirim et al., 2013;

Bonetti et al., 2016; Maietti et al.,
2021; Burovi¢ et al., 2022) and it is
also used as a natural antibiotic agent
(Bhusal et al., 2022).

Due to the content of vitamin K
and tannins in nettle, it is also used as
an anti-haemorrhagic agent in
medicine, to speed up the healing
processes in the case of burns and to
help for the more rapid healing of
wounds (Devkota et al., 2022).

Due to the seasonal nature of
the plant, the consumption of fresh
nettle is limited. For this reason, nettle
can be used in a dried form as an
additive to different food products.

Maietti et al. (2021) have
studied the possibilities for enriching
bread by using nettle.

They found that this resulted in
a significant increase in the mineral
content of bread.
Adding 10% of frozen chopped nettle
leaves increases the concentration of
calcium approximately 4 times,
whereas the concentration of copper
is increased 8 times as compared to
the sample made by using wheat flour
only. An increase in magnesium
content was reported (245 + 19 ug/g
as compared to 181 £ 10 pg/g in the
control), as well as an increase in iron
content — by 30%, and in manganese
content — by 22%. According to the
authors, the daily consumption of 100
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konpusa xns6 we ocurypu 10-15% ot
NPenopbYUTENHUSA OHEBEH NPUEM Ha
xens3o n 74% Ha men.

Krawecka et al. (2021)
u3cnegeaT nacta, B peuentypaTa Ha
kKoaTo e pobaBeHa nvodunmanpaHa
konpmBa (B konuyectBo oT 1% po
5%). YcTaHoBeHO e, 4ye oborateHuTe
npobu ca C MNOBULLIEHO CbAbpXaHue
Ha Kanuum, Xens3o, kKanui wn
MarHesuin. CbabpxaHueTo Ha
ANEeTUYHN bnbpwn CbLLO Cce yBenuyasa
C noBMLWABaHe Ha KONMMYEeCTBOTO Ha
pobaBkata. ToBa e oOT rongama
3HAYUMOCT, T.K. 3aTNbCTSIBAHETO MU
CBbp3aHWTE C Hero 3abonsBaHus
(cbpaeyYHO-CHO0BM 3abonsaBaHus,
XUMNEepToHUs) ce cpewar Bce Mo-
yecto. Cnopep Kelly et al. (2008), ako
Tasn TeHaeHums ce 3anasu, go 2030r.
OKOJI0 38% oT Bb3PaCTHOTO
HaceneHme B cBeTa We € C
HagHopmeHo Terno, a 20% we
cTpagart oT 3atnbecTaBaHe. Durovi¢ et
al. (2020) CblUO npoy4saTt
Bb3MOXHOCTTa 3a oborataBaHe Ha
xns6 ¢ KonpuBeHo GpaluHo.

MpuroTBeHnTe Npobu nokaseat

3Ha4vuUTeIHa AHTUOKCMOAHTHa
aKTUMBHOCT. M3BecCTHO €, Ye xnebHaTa
nweHuua CbObpXKa orpaHun4yeHu

KonmyecTsBa KapoTeHouau u dreHonu,
npeaumHo B 00BUBKUTE M 3apoguuia,
KOUTO ce OTCTpaHsiBaT Npu CMunaHe
(Okarter et al., 2010; Laddomada et
al., 2015).

YcTaHOBEHO €, Ye Mpu NpUroTBSHETO
Ha Hygenu OT MLWeHNYHo OpallHo ¢
pobaBka Ha CylleHa KkonpvBa ce
nosuvwwaesa GuonornyHaTa LEHHOCT Ha
npoaykra.

Alemayehu et al. (2016)
Jokasear, 4ye ¢ BHacsdHe Ha go 15%
KonpuvBeHO  OpalHO  CeH30pHUTE
XapaKTepucTtnukn Ha rotoeunda npoaykrt
He ce NoBMUsiIBAaT OTPULATENHO, HO
TOW Ce OTNM4YaBa CbC 3HAYUTESTHO MO-
BMCOKO CbAbpXaHuWe Ha Kanuuw,

g of the nettle-enriched bread will
provide 10-15% of the recommended
daily intake of iron and 74% of the
recommended intake of copper.
Krawecka et al. (2021) studied
pasta with lyophilised nettle added in
its formulation (in concentration of 1%
to 5%).
It was concluded that the enriched
samples of pasta had higher content
of calcium, iron, potassium and
magnesium. The content of dietary
fiores was also increased after
increasing the quantity of the additive.
This is really important, because
obesity and the diseases associated
with  this  condition (such as
cardiovascular diseases and
hypertension) are becoming
increasingly common. According to
Kelly et al. (2008), if this trend
persists, about 38% of the world's
adult population will be overweight
and 20% will suffer from obesity by
2030. Burovic et al. (2020) also
studied the possibilities for enriching
bread by using nettle powder.

The samples prepared showed
significant anti-oxidant activity.
It is known that wheat used for the
production of bread contains limited
amounts of carotenoids and phenols,
which are primarily contained in the
bran and the germs, which are
removed during the milling process
(Okarter et al., 2010; Laddomada et
al.,, 2015). It was found that making
noodles from wheat flour with added
dried nettle increases the biological
nutritional value of the product.

Alemayehu et al. (2016) proved
that adding up to 15% of nettle flour
does not have any negative impact on
the sensory properties of the finished
product, while at the same time
distinguishing the product by its
significantly higher content of calcium,
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XKENA30 U LMHK.

Llenta Ha HacTosLaTa
nybnukaums e pJga ce wuscneaBsa
BMUAHNETO Ha KOnMpuBEHO OpallHo
(nobaBeHo B konmyectBo 5% u 10%
cnpsAMO  Macata Ha  MWEHWYHO
OpalHo) BbPXY CbAObPXKAHMETO Ha
MUHepanHuTe BellecTBa B Xxns0,
NPUroTBEH OT MLUEHNYHO GpaLLHO TvN
500. WHTepec npepcraBnsiBa ga ce
onpegenu u CcTeneHTa, B KOSITO
KOHCyMauuaTa Ha oborateHus xnsb
nokpuvBa MPENoOPbYNTENHUS [HEBEH
npMeM Ha MWHepanHu enemMeHTu 3a
YOBELLIKNSI OPraHU3bM.

MATEPUAN U METOOU

Mamepuan

3a npurotBaHe Ha npobute
xna6 ca uM3non3BaHM  crnegHute
mMaTepuanu:

* nweHn4yHo BpawHo TMn 500
(XMMmnyeH cbceTas: MasHuHu 0.9 g/100
g, OT KouTo HacuteHn 0.3 g;
Bbrnexmapatn 70.3 g/100 g, OT KOUTO
3axapu 3.4 g, dubpn 4.0 g/100 g;
6entbumHm 10.8 g/100 g);

* KOMPUBEHO BpalIHO (XMMUYEH
cbCTaB: MasHuHu 3.9 ¢/100 g, ot
Kouto HacuTeHn 0.6 g; BbrnexugpaTu
7.9 g/100 g, ot kouTo 3axapu 5.1 g,
dnbpun 19.8 g/100 g; BbenTbunHu 46.9
/100 g);

* NMUTeNMHa Boda — CbrMAacHo
ISO 6107-1:2004;

* xnebHa Masa — npousBegeHa
oT Lesaffre Bulgaria Ltd;

* roTBapcka con — CbrracHo
Codex Standard for Food Grade Salt
CX STAN 150-1985.

MeToau

lpuezomesiHe Ha mecmomo u
xns6a

MpobuTte xnsb ca nonyveHu no
ABydaseH meTop.
MbpBOHAYanHoO ce 3amecBaT MasTa,
yacT oOT OpawHoTO M BOAaTa B
CbOTHOLWIEHNe 1:1 B TecTomecaudHa

iron and zinc.

The purpose of this paper is to
study the impact of nettle flour (added
in amounts of 5% and 10% of the total
amount of wheat flour) on the content
of minerals in bread made of type 500
wheat flour.

Defining the extent to which
consumption of enriched bread covers
the recommended daily intake of
mineral elements for the human
organism is also within the scope of
interest.

MATERIAL AND METHODS

Material

The following materials have
been used for preparing the samples
of bread:

« type 500 wheat flour
(chemical composition: fat 0.9 g/100
g, 0.3 g of which is saturated fat;
carbohydrates 70.3 g/100 g, 3.4 g of
which are sugars, fibre 4.0 g/100 g;
protein 10.8 g/100 g);

+ nettle flour (chemical
composition: fat 3.9 g/100 g, 0.6 g of
which is saturated fat; carbohydrates
7.9 ¢/100 g, 5.1 g of which are
sugars, fibre 19.8 ¢/100 g; protein
46.9 g/100 g);

« water — in accordance with
ISO 6107-1:2004;

* pressed yeast — manufactured
by Lesaffre Bulgaria Ltd;

* salt — in accordance with
Codex Standard for Food Grade Salt
CX STAN 150-1985.

Methods

Preparing the dough and the
bread

The samples of bread were
obtained by using a two-stage
method. First, the yeast, part of the
flour and water were mixed in a ratio
of 1:1 in a dough kneader (Labomix
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mawmHa (Labomix 1000, YHrapus).

KoHTponHaTa npoba e
NMpuroTBEHa camMo C  MWEHUYHO
6pawHo, a pgpyrute uscneasaHu
npobu xnnb ca npuroteeHn ¢ gobaeka
Ha ©OpawHO OT KonpuBa, KOETo
samectBa 5% wm  10% ot
NWEHNYHOTO 6paLuHo. Taka

NPUroTBEHOTO TecTo cb3psaABa 60
MuHyTM npu 33°C u cneg ToBa ce

omecBa no nonyyaBaHe Ha
XOMOreHHa maca 4pe3 pgobaBsiHe Ha
ocTtaTbka OT ©OpawHoTO, BOAaTa

(cnopen peuentypata) u con (1.33
kg/100 kg GpaluHo). XnebHoTo Tecto
ce pa3fens Ha KbCOBe C onpefeneHa
maca (300 g) n ce odopmsi, ocTass ce
55 MuHyTK Npn 36°C 3a oKkoH4YaTenHa
depmeHTauua (Tecnopast CRN 45-
12, Novacel ROVIMPEX Novaledo,
Wtanus). Cnen ToBa KbCOBETE TECTO
ce u3nMyaT B enekTpudecka neLy
(Salva E-25, Ucnanus),
npegBapuTenHo 3arpata go 220-—
230°C. BpemeTo 3a neveHe € 24 MUH.
Cneg wu3snuyaHe xnabdbT ce
OCTaBsa [da ce oxyfiagu 3a 3 yaca npm
cTanHa TemnepaTypa. PeuenTypute
Ha u3crnegBaHuTe npobu xns6 ca
npeacTtaBeHu B Tabnuua 1.

1000, Hungary).

The control sample was made
of wheat flour only, whereas the other
samples of bread studied were
prepared by adding nettle flour to
replace 5% or 10% of the wheat flour.

The dough prepared based on the
above recipe stayed for 60 minutes at
33°C and was then kneaded until
obtaining a homogeneous texture by
adding the remaining flour and water
(according to the recipe), plus salt
(1.33 kg/100 kg of flour).

The bread dough was divided into
parts with a specified weight (300 Q)
and shaped, then left to rest for 55
minutes at 36°C for final fermentation
(Tecnopast CRN 45-12, Novacel
ROVIMPEX Novaledo, Italy).

Then, the pieces of dough were
baked in an electrical oven (Salva E-
25, Spain) pre-heated to 220-230°C.

Baking time was 24 min.

After baking, the bread was left
to cool down for 3 hours at room
temperature. The formulations of the
studied samples of bread are
presented in Table 1.

Ta6nuua 1. PeuenTtypa Ha npo6bute xns6
Table 1. Formulations of bread samples

Mpobu xna6
Bread samples
CbcTaBku no Mpobu xns6, oboraTeHn ¢ KOMPUBEHO BpaLLHO
peuenTypa KoHTponHa npoba (%)
Ingredients of bread XnA6 Samples of bread, enriched with nettle flour
: Control sample of o
recipe bread (%)
5% 10 %
MweHunyHo BpaluHo, g
Wheat flour, g 300.00 285.00 270.00
Boga, ml 170.00 170.00 170.00
Water, ml
YM"""' g 6.00 6.00 6.00
east, g
Con, g
Salt, g 4.50 4.50 4.50
KonpuseHo GpaluHo,g
Nettle flour, g 15.00 30.00
Memod 3a onpedensiHe Ha | Mineral Content
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cbObpXaHUemo Ha
enneMeHmu
3a onpeaensiHe CbAbpPXaHMETO
Ha  MWHepanHuTe  €efleMeHTn e
n3nonseBaHa BanuaMpaHa MeToguka
3a  MynTMENeMeHTeH aHanmmM3 C
nanonssaHe Ha ICP-AES meTog.
MwuHepanusmpaHeTo Ha
npob6ata ce m3BbpLliBa curi. BAC EN
13805:2015 ,XpaHuUTernHu NpoayKTu.
OnpegensiHe Ha
MukpoenemeHTn. PasnaraHe noa
HansaraHe”. To BkMo4yBa onenensiBaHe
B MMWKPOBBITHOBA cuctema "
pa3TBapsiHe Ha MnenesfiHUsi OocTaTbK B
HNO;. lNony4yeHnsat muHepanusart ce
WHXEKTMpa B nnasmarta NocpeacTBOM
MalHXxap4oB nyreepunsaTop.
MamepeHa e emucumsita Ha
€NeKTPOMarHUTHOTO JTbYeHMe Mpu:

MUuUHepasnHu

Fe=259.9 nm, K=766.5 nm,
Ca=317.93 nm, Mg=285.2 nm,
Mn=257.6 nm, Na=589.6 nm,
S=181.0 nm, P=213.82 nm,

Zn=213.86 nm, Cu=327.4 nm, Ni=232
nm, Se=196.02. KoHueHTpaumaTa Ha
nscnegBaHuTe enemeHT B Nnpobara e
onpeperneHa no mMeToaa Ha
kanubpaunoHHaTa npasa, NocTpoeHa
C nomolyTa Ha cTaHpgapTeH pasTBoOp
Fluka 51844 Multielement standard
solution 4 for ICP.

Cmamucmu4ecKu aHanus

Bcunykm aHanunau ca
n3BbpLIEeHn TpukpaTHO. Pesyntatute
OT M3MmepBaHVATa ca NOAMOXEHW Ha
aHanu3 Ha aucnepcusita (ANOVA)
n3non3samnku cTaTucTnyecka
nporpama  Statgraphics Centurion
(version XVI, 2009) (Stat Point
Technologies, Ins., Warrenton, VA,
USA). Pasnuumata ca ycTaHOBEHU
ypea Tecta Ha Fisher ¢ HuMBO Ha
3Ha4mmocT a=0.05.

PE3YNTATU U OBCBXOAHE
PesyntaTtute oT
KONMWMYECTBEHOTO  oMnpedensHe  Ha

Determination

To determine the content of
mineral elements a validated
multistep analysis method was used
applying ICP-AES.

Mineralization of the sample is
performed according to BSS EN 13
805:2015 “Food products.

Determination of trace
elements. Digestion under pressure.”
It includes ashing in a microwave
system and dissolving the ash residue
in HNOs.

The resulting solution is injected into
the plasma.

Wavelengths are given for each

element as follows: Fe=259.9 nm,
K=766.5 nm, Ca=317.93 nm,
Mg=285.2 nm, Mn=257.6 nm,
Na=589.6 nm, S=181.0 nm, P=213.82
nm, Zn=213.86 nm, Cu=327.4 nm,
Ni=232 nm, Se=196.02.
The concentration of the
elements in the sample was
determined by the calibration line
method using a standard solution
Fluka 51844 Multielement standard
solution 4 for ICP.

tested

Statistical Analysis

All analyses were carried out in
triplicate. The results are presented
as an average mean * standard
deviation. Statistical evaluation was
performed by one-way analysis of
variance (ANOVA) using Statgraphics
Centurion statistical program (version
XVI, 2009) (Stat Point Technologies,
Ins., Warrenton, VA, USA). Mean
differences were established by
Fisher's test with a significance level
a=0.05.

RESULTS AND DISCUSSION
The results from the analysis
concerning studied macronutrients,
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n3cnenBaHuTe MakpoenemeHTn
KENA30, Kanumn, Kanuuin, marHesun,
HaTpuK, cdpa wu docdop, ca

npeactaBeHy B Tabnuua 2.

i.e. iron, potassium,  calcium,
magnesium, sodium, sulphur and
phosphorous, are shown in Table 2.

Ta6bnuua 2. CbabpXaHue Ha MakpoernieMeHTU B NeHUYeH xnsab m xnsab ¢
pobaska Ha 5% n 10% konpuseHo 6pawHo (mg/kg)
Table 2. Content of macroelements in wheat bread and bread with 5% and

10% nettle flour added (mg/kg)

Mpobu xns6
MuHepaneH Bread samples
enemeHT Mpobu xns6, oborateHun ¢ konpuBeHo BpallHo

KoHTponHa npo6a xns6

Mineral element Control sample of bread

Samples of bread, enriched with nettle flour

5% 10%

Fe 7.27+0.73° 30.00 + 3.00° 50.40 + 0.50°
K 1127.00 + 56.35° 2205.00 * 110.25° 3213.00 + 160.65%
Ca 293.00 + 14.65° 1647.00 + 82.35" 2872.00 + 143.60°
Mg 217.00 + 10.85° 437.00 + 21.85° 607.00 + 30.35%
Na 3335.00 + 166.75% 3224.00 + 161.20% 2961.00 * 148.05
S 929.00 * 46.45° 1047.00 + 52.35° 1146.00 + 57.30°
P 812.00 + 40.60° 974.00 * 48.70° 1088.00 + 54.40%

*a-c CmoliHocmume 8 ped be3 cbenadawu bykeu ce pasnu4yasam 3Ha4yumesHo (p<0.05)
* a-c Means in a row without a common letter differ significantly (p<0.05)

OT npeactaBeHMTe JaHHM ce
BWXAA, Y€ CbObPXKaHMETO Ha BCUYKK
nscnegBaHn MUHepanHu eneMeHTu B
xnaba ce noBnusiBa 3HaAYUTENHO OT
pobaBkaTa Ha KONpMBEHO GpaLLHO.

BbB Bpb3ka C OCHOBHata My
pons npu npeHoca Ha Kucnopon wu
Kato Ko(pakTop B MHOrMO EH3UMW,
XenasoTto urpae BaxHa pons  3a
nogabpXaHe Ha MMyHHaTa cucTtema
(Webster-Gandy et al., 2006).

M3BecTHO e, ye
HeJOoCTaTbYHMAT My MpUeM Moxe Aa
Josede OO Cepuo3HM nocneauum 3a

34paBeTo, Han-4yecTo
xenasogeuuntHa aHemus. Oor
nonyyeHnTe pesynraTtu B
HaCcTOoSILLIOTO n3cneaBaHe ce
yCTaHOBM, ve HaW-HUCKO e

CbObPXaHMETO Ha  Xenaso B
KOHTponHaTa npoba — 7.27 mg/kg.
Mpwn nobaBsiHe Ha 5%
KOMPMBEHO OpallHO, CbAbPXaHWETO
My ce yBennyaBa Hag 4 nbTu 1
poctura 30.00 mg/kg. O6oratsaBaHeTo
¢ 10% konpuBeHO OpallHO BOAW A0
olle no-oce3aemMo yBenu4yeHne Ha

Based on the data presented, it
has been found that the content of all
the studied mineral elements in bread
was significantly influenced by adding
nettle flour.

Because of its major role in the
transportation of oxygen and as a co-
factor in many enzymes, iron plays an
important role for maintaining the
immune system (Webster-Gandy et
al., 2006).

It is known that the insufficient
consumption of iron may lead to
serious health consequences,
particularly iron-deficiency anaemia.
Based on the results of this study, it
was concluded that the lowest content
of iron was in the control sample —
7.27 mg/kg.

Adding 5% nettle flour led to
more than 4 times increase in iron
content, resulting in a concentration of
30.00 mg/kg. Enriching the product
with 10% nettle flour led to an even
more tangible increase in iron content
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cbabpXaHueTo Ha xenaso — 50.40
mg/kg, kKoeTo e noytM 7 nbTu no-
BMCOKO OT TOBa B KOHTpOJSHaTa
npoba. Maietti et al. (2021) cbuwo
uscnegeatr  xnsb, oborateH ¢
KonpuBeHo OpallHO M yCTaHOBSBaT,
ye CbAbPXaHMETO Ha Xens3o ce
nosuwasa c 29.65% B npobata c
pobGaBka Ha KonpuBa, KOSITO ce Bnara
nog dopmaTa Ha Hapsi3aHu
3aMpaseHn nmicta C egpuvHa  Ha
yactmumte 1-3 mm. Alemayehu et al.
(2016) npoy4BaT MUHEpanNHNs CbCTas

Ha MWEeHWYHW HyAenu, NPUroTBEHU
cbC cylleHa konpwuea (B
KoHUueHTpauusa 5%, 10%, 15% wu
20%).

Mpu npobata ¢ 5% konpuBeHO
OpallHO CbABbPXKAHMETO HA XENA30 e
5.35 mg/100 g, a npu npobata ¢ 10%
— 577 mg/100 g, pokato npu
KOHTponaTta Ta3uW CTOMHOCT € MoYTU
ABa nbTy no-Hucka (3.07 mg/100 g).

B apyro nanensaHe,
nposegeHo oT Krawecka et al. (2021),
ce ycTaHoBsBa, 4e nacta ¢ 5%
KonpuMBeHo OpalHo cbabpxa 3.23
mg/100 g Fe, koeTo, CbNOCTaBEHO C
npobaTta, npurotBeHa caMO OT
niweHn4yHo GpaliHo, e ¢ 35.71% no-
BMUCOKO. M3BecTHO e, 4ye konpuBara e
MHOFO [O6BbP M3TOYHMK Ha XKens3o.

Cnopen Upon (2013),
CbObPXKaHNETO Ha Xens3o B Konpuea
Moxe fa goctura go 200 mg/100 g
C.B.

HeobxoguMMm  3a

MEeXOYKNeTbYHMs
BaXHa ponsi  3a
NpaBUNHOTO  (PYHKUMOHMpPAHE  Ha
ObOpeuuTe. Cnopea pasnu4yHun
aBTOPW, CbAbPXaAHMETO Ha Kkanui B
KonpvBaTa Bapupa, KaTo ce noco4ysat
cToHocTM oT 532-613 mg/100 ¢
(Upon, 2013) go 17 472 ug g™ (Kara,
2009) n popu ouwe no-sncokn — 33
899 ug g* (Burovi¢ et al., 2017). Mpw
n3crnedBaHuTe OT Hac npobu ce
yCTaHOBM, ye Hal-HMUCKO e

Kanmar e
nogobpXaHe Ha
6anaHc, uvma

— 50.40 mg/kg, which is almost 7
times higher than the content in the
control sample.

Maietti et al. (2021) have also studied
nettle enriched bread and concluded
that the content of iron increased by
29.65% in the sample with added
nettle in the form of frozen chopped
leaves with particle size of 1-3 mm.

Alemayehu et al. (2016) studied the
mineral content of wheat noodles
prepared with dried nettle (in
concentration of 5%, 10%, 15% and
20%).

In the sample with 5% nettle
powder, iron content was 5.35 mg/100
g, whereas in the sample with 10% it
was 5.77 mg/100 g, while the value of
the same element was twice as low in
the control sample (3.07 mg/100 g).

Another study carried out by
Krawecka et al. (2021) concluded that
pasta with 5% nettle powder
contained 3.23 mg/100 g of Fe, which
is 35.71% more from the content in
the sample made of wheat flour only.

It is a well-known fact that nettle is a
very good source of iron.

According to Upon (2013), the
content of iron in nettle may vary and
may reach up to 200 mg/100 g d.w.

Potassium is essential for
maintaining the intercellular balance
and it has an important role for the
proper functioning of  kidneys.
According to different authors,
potassium content in nettle varies,
with mentioned values of 532-613
mg/100 g (Upon, 2013) up to 17 472
ug g (Kara, 2009) or even higher —
33 899 pg g* (Purovié et al., 2017).
Our study showed that the lowest
content of potassium was in the bread
made of wheat flour — 1127.00 mg/kg.
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CbAbpXXaHNETO Ha Kanuh B xnsba ot
nweHn4YHo BpatwHo — 1127.00 mg/kg.

[OBa nbTM ce noBuwaBea
CbabpXaHneTo My ¢ gobaBka Ha 5%
KonpuBeHo GpaluHo, a npu npobara c
10% € OoT4eTeHO Hal-BUCOKOTO
cbabpXaHue Ha kanun — 3213.00
mg/kg. Bnuskm  ctorHocTM  3a
CbAbPXaAHNETO Ha Kanui B MIEeHNYHa
nacta ¢ 5% konpuBeHO OpalHO —
372.91 mg 1009 * B, ycTaHoBsABaT
Krawecka et al. (2021).

Konpusarta e npupoaeH
N3TOYHUK, Borat Ha kanumh — 853 go
1050 mg/100 g (Upon, 2013).

HobaBsiHeTo Ha KonpvBa KbM
peuenTypata Ha MNWeHNYHUss xnab e
NOAXOAsiLL Ha4MH 3a MoBULLIABaHE Ha
cbabpXaHueto My. Han-Bucokute
CTOMHOCTM ca OoT4yeTeHu npwu npobarta
¢ 10% konpwuseHo 6palwwHo — 2872.00
mg/kg. ToBa e 1.7 MbTN NO-BUCOKO OT
npobarta, npurotBeHa ¢ 5% u noytn
10 NbTM NO-BUCOKO OT KOHTpoONara,
KbOETO CbAbPXaHMETO Ha Kanuun e
293.00 mg/kg.

MopnobeH pesynrtar cbobLlaBaTt
Alemayehu et al. (2016) -
CbObPXaHWETO Ha  Kanuui  npu

pobaBka Ha 5% konpuBeHO OGpallHO
KbM MWEeHNYHOTO OpawHo e 249.71
mg/100 g, a npn 10% - 353.15
mg/100 g. CbnoctaBum pesynrtaT e
nonydeH u npu oboraTsiBaHe Ha
nweHunyHa nacta ¢ 5% KonpuBeHO
GpawHo — 175.89 mg 100g™" c.B.
(Krawecka et al., 2021). KanuusaT e

KMIOYOB  perynatop Ha  MHOro
KNEeTbYHM NpOLIeCH,  BKIHOYUTESTHO
KneTbyHaTa nponudepaums "

KneTb4yHUS mMeTabonmM3bm, OTrOBOPEH
3a CbKpallaBaHeTO Ha MycKynute wu
MuHepanu3auma Ha koctute (Yildirim

et al., 2013).

Marnesnar CbLLO e oT
N3KIK4YnTEenHa Ba>XHOCT 3a
npaBuUITHOTO npotn4vyaHe Ha

XU3HEHUTE npouecyu M noaabpxaHe
Ha gobpo 3apase. Mo-ronaAmaTa yacT

Adding 5% nettle  flour
increased its content twice, whereas
the sample with 10% contained the
highest amount of potassium —
3213.00 mg/kg.

Krawecka et al. (2021)
identified similar values for the
content of potassium in wheat pasta
with 5% nettle powder — 372.91 mg
100 g * d.w.

Nettle is a natural source that is
rich in calcium — 853 to 1050 mg/100
g (Upon, 2013).

Adding nettle to the formulation

of wheat bread is a suitable method to
increase the amount of calcium. The
highest values were reported in the
sample with 10% nettle flour -
2872.00 mg/kg.
This is 1.7 times higher than the
content in the sample prepared with
5% of the additive and almost 10
times higher than in the control
sample, where calcium content was
293.00 mg/kg. A similar result was
reported by Alemayehu et al. (2016)
the content of calcium after adding
5% nettle flour to wheat bread
formulation was 249.71 mg/100 g and
it was 353.15 mg/100 g after adding
10% nettle flour. A comparable result
was obtained after enriching wheat
pasta with 5% nettle powder — 175.89
mg 100g™ d.w. (Krawecka et al.,
2021). Calcium is a key regulator of
numerous cellular processes,
including cell proliferation and cellular
metabolism, which is responsible for
muscle  contraction and  bone
mineralisation (Yildirim et al., 2013).

Magnesium is also extremely
important for the proper functioning of
the vital processes and for
maintaining good health.

Most of it (approximately 60%) is in
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oT Hero (60%) e BknoyeHa B cbCTaBa

Ha KocTHaTa cuctema. MarHesuarT
y4yacTBa B MEXayKNneTbYHUsI
MeTabonm3bM, KaTo KoghakTop 3a

€H3MMHKM npouecu. Ton e LIMPOKO
pasnpocTpaHeH B XpaHWUTE KaKkTo OT
XMBOTWHCKW, Taka M OT pacTuTerneH
nponsxog (WHO, 2005). KonpueaTta
CbAbpXa MarHesun, KaTto AaHHuTe,
nyGrnvkyBaHn OT pasnuU4HUTE aBTopW,
BapvpaT B LUMPOKN rpaHmum — ot 175
mg/100 g (Upon, 2013) oo 7324 uyg g
! (Kara, 2009) u gopw 8699.76 pg g™

(Burovic et al, 2017). Or
npoBegeHoTo n3crieqBaHe ce
ycTaHoBW, 4Ye C pJobaBsHeTO Ha

KOnpvBEHO OpallHO KbM MWEHNYHOTO
ce noBuUABa CbAbpXaHMETO Ha
MarHeaun B xnsba. B koHTponHaTta
npoba To e 217.00 mg/kg, ABOMHO ce
noBuLLaBa KONMMYECTBOTO MYy, ako ce
npmbaBat 5% OT  KONPMBEHOTO
OpawHo. Han-gobbp U3TOYHMK Ha
MarHesun e xnabwuT, npuroteeH ¢ 10%
konpwmeeHo BpaiuHo — 607.00 mg/kg.
B apyro wu3cnegBaHe ca
nocoyeHun OGnU3KM CTOMHOCTU — 72.8
mg 1009"l c.e. Tam aBTOpuUTE
uscnegBaT  MNWeHWYHa nacta cC
pobaBka Ha 5% konpuBeHO OGpallHO
(Krawecka et al., 2021).
OGorataABaHeTO Ha NLWEHNYHUA
xns6 ¢ konpuBeHo 6palHo BOAM A0
NMoHWXKaBaHe Ha CbAbpXaHWETO Ha
HaTpUR, KOETO MOXe Aa ce AbJKKU Ha
Mo-BMCOKOTO MYy CbabpXaHue B
NWEHUYHOTO GpaLLHo.
CbObpXaHMEeTO Ha HaTpuin B
nweHn4yHo 6pawHo Tmn 500 e 31.00
mg/kg. Mo nutepaTypHuM [aHHW, B
KonpuBeHO OpallHO KONMYECTBOTO Ha
HaTpui e oT 1.28 mg/kg (Kara, 2009)
0o 29.62 mg/kg (Burovi¢ et al., 2017).

B koHTponHaTa npoba xnso,
cbabpxaHneTo Ha HaTpui e 3335.00
mg/kg, [okaTto Mpu 3aMecTBaHe Ha
5% n 10% OT NWeHMYHOTO OpallHO C
KONpWBEHO, CTOMHOCTUTE ca

the bone system.

Magnesium takes part in the
intracellular metabolism as a cofactor
of the enzyme processes.

It is widespread in food products of
both animal and plant origin (WHO,
2005).

Nettle contains magnesium, with
content varying widely based on the
data published by different authors —
from 175 mg/loo g (Upon, 2013) to
7324 ug g (Kara, 2009) or even
8699.76 ug g (Purovié et al., 2017).
It was concluded from the study that
adding nettle flour to wheat flour
results in an increase in the content of
magnesium in bread.

Its concentration was 217.00 mg/kg in
the control sample and increased two
times after adding 5% nettle flour.

The best source of magnesium is
bread prepared with 10% nettle flour —
607.00 mg/kg.

Another research report
mentioned similar values — 72.8 mg
100g™* d.w. In this research wheat
pasta with 5% nettle powder added
was studied (Krawecka et al., 2021).

Enriching wheat bread with
nettle flour leads to a decrease in the
sodium content which may be the
result of its higher concentration in
wheat flour.

The content of sodium in type
500 wheat flour is 31.00 mg/kg.
Based on information found in
literature, the concentration of sodium
in nettle powder is between 1.28
mg/kg (Kara, 2009) and 29.62 mg/kg
(Purovi¢ et al., 2017).

In the control sample of bread,
the concentration of sodium was
3335.00 mg/kg, whereas replacing
5% and 10% of wheat flour with nettle
flour resulted in values of 3224.00
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cboTBeTHO 3224.00 mg/kg n 2961.00
mg/kg. 3a HamansBsaHe Ha
CbObPXaHNETO Ha HaTpwWK, Korato B
peuenTypata Ha MuweHu4eH xnsb ce
nobasu KOMpPMBEHO OpaluHo,
cbobwaeat 1 Maietti et al. (2021).
CbOobpxaHMeTo Ha HaTpui e ¢
6.2% no-Hucko B oborateHata npoba,

KoeTo 6nmM3bk pesyntat no
nony4yeHua B HaCTOALLOTO
uscnegBaHe.

CbabpxaHMETO Ha caApa CbLUO
ce nosnudgBa oOT p,06aBF|HeTO Ha

konpuseHo 6pawHo. B npobara,
NpuroTBeHa camMo OT  MLEHUYHO
bpalwHo, csApata € B KOMWUYECTBO

929.00 mg/kg. Mo-Bucoko e
CbObPXaHMETO Ha  MWHeparsnHus
ernemeHT B oborateHnte npobu — cbe
118.00 mg/kg wn 217.00 mg/kg,
cboTBeTHO 3a 5% un 10% konpuBeHO
OpaLuHo.

C exegHeBHO npuemaHaTta
XpaHa e HeobxogmMmo Oa ce Habaes
A0CTaTbyHO KONU4ecTBo dhocop.

Oxkono 80-85% ot docdopa ca
CBbp3aHu C kanuus nog cgopmaTta Ha
anartuTw, KOWTO yyacTBaT B
n3rpaxxgaHeTo Ha KocTHaTa cuctema.

YcTaHoBeHO e, 4ye docatn ce
cbobpxaT BbB BCUYKM
xpaHn.CbabpxaHneto Ha docdop B
KonpueaTa Bapupa B LLUMPOKM rpaHuLm
50-265 mg/100 g (Upon, 2013). Ot
nonyyeHnTe pesyntatu ce Buxaa, ye
KonpuMBeHoTo  GpalHO  noBuLIaBa
cbabpxaHneto Ha  docdop B
nweHnyHma xnab6. Han-Huckn  ca
CTOMHOCTUTE, OTYETEHM npu
KOHTponHaTa npoba — 812.00 mg/kg.

B pesyntaTt Ha fo6GaBsaHeTO Ha

10% KOMpuBEHO OpaliHo
KonmyectBoTO Ha  ¢ocdopa ce
yBennyasa Hag 1.3 nbtn. [pwm

NMpoOBEAeHO W3crnedBaHe OT gpyru
aBTOPU BbpXy oborateHa nacta ¢ 5%
konpuBeHo 6pawHo, ce nocoyBaT
oLe no-BuUCokM pesynTaTu 2.49 g kg™
(Krawecka et al., 2021).

mg/kg and 2961.00 mg/kg,
respectively. A decrease in the
sodium content after adding nettle
powder to the formulation of wheat
bread was also reported by Maietti et
al. (2021).

The content of sodium was
6.2% lower in the sample of enriched
bread, which is close to the result
obtained from the present research.

Sulphur  content is also
influenced by adding nettle flour.
In the sample of bread made of wheat
flour only, the concentration of sulphur
was 929.00 mg/kg.
The content of this mineral was higher
in the samples of enriched bread — by
118.00 mg/kg and 217.00 mg/kg in
the samples with 5% and 10% nettle
flour, respectively.

The daily intake of food also
needs to provide sufficient amounts of
phosphorous.

About 80-85% of phosphorous
is bound with calcium in the form of
apatites, which take part in building up
the bone system.

The phosphorous content in
nettle varies widely between 50 and
265 mg/100 g (Upon, 2013).

Based on the results, it was
concluded that nettle flour increased
the concentration of phosphorous in
wheat bread.

The lowest values were reported in
the control sample — 812.00 mg/kg.

Adding 10% nettle flour
resulted in a more than 1.3 times
increase in the quantity of
phosphorus. A study on pasta
enriched with 5% nettle powder
performed by other authors showed
even higher results of 2.49 g kg™
(Krawecka et al., 2021).
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Pesyntatute, nomnyyeHun npu
onpefensiHe  CbAabpXaHMETO  Ha
MUKPOENEMEHTUTE  MaHraH, Meg,

HUKEI, CeneH W UWHK ca npeacTaBeHu
B Tabnuua 3.

The results obtained from the
analysis of the content of manganese,
copper, nickel, selenium and zinc are
presented in Table 3.

Ta6nuua 3. CbabpkaHue Ha MUKpoenemeHTuTe Zn, Se, Ni, Cu, Mn B
nweHuYeH xnsab n xnab, oborateH ¢ konpmBeHo G6palHo (5% u 10%),

(mg/kg)

Table 3. Content of microelements Zn,

Se, Ni, Cu, Mn in wheat bread and

bread, enriched with nettle flour (5% and 10%), (mg/kg)

MwuHepaneH

[Mpobun xnn6 Bread samples

enemMeHT

Mineral element KoHTponHa npoba xns6

Mpobu xns6, oborateHun ¢ konpMBEHO BpaLlHO
Samples of bread, enriched with nettle flour

Control sample of bread 5% 10%
Mn 5.27 + 0.523° 7.40 +0.74° 8.70 £ 0.87°
Cu 1.40 £0.14° 1.80 £0.18% 2.07£0.21°
Ni <0.05 0.25 +0.038" 0.29 + 0.044°
Se 0.05+0.01° 0.062 +0.012° 0.064 +0.013°
Zn 6.07 + 0.607™ 7.34 £ 0.734° 8.00+ 0.80%

*a-c CmoliHocmume 8 ped be3 cbenadawu bykeu ce pasnu4yasam 3Ha4yumesHo (p<0.05)
* a-c Means in a row without a common letter differ significantly (p<0.05)

OT nonyyeHuTe pesynTatn ce
BWXAA, Y€ CbObPXKaHMETO Ha BCUYKM
uscnegBaHn  MUKPOENeMEeHTM  ce
noBuLLaBa, Korato B peuenTtyparta Ha
nweHn4yHns  xnab  ce  BKIO4K
KOMpUBEHO GpalLHo. OTHOCHO
CbObPXXaHNETO Ha MaHraH B Konpvea
pasnuyHm aBTOpU nocoyBaT
CTOWHOCTM, KOUTO BapupaT oT 66.5 p%
g' (Kara, 2009) go 81.40 ug g
(Burovi¢ et al., 2017). B HacToAwWwoOTO

n3cnenBaHe ce YCTaHOBMU, ye
CbObpXaHNETO Ha TO3U
MUKpOETieMeHT ce nosuLlaBa

3HAYUTENHO, CbOTBETHO C 40.42% u
65.09% npw BnaraHe Ha pasnuyHUTE
[03MPOBKM KonpueHo GpaluHo (5% u
10%).

3a HopmanHoTO MpoTuyaHe Ha
XKU3HEHUTE  PYHKUMU  YOBELLKUS
OpraHn3bM Ce HyXgae OT LOCTaTb4yHO
KonnyectBo Mef. B Tanoto Ha
Bb3pacTeH MWHAOMBUL Ce CbObpXxar
okono 100 mg men. Menra, nogo6bHo
Ha UWHKa, ydactBa nof dopma Ha
KOMMMEKCHN CbeAMHEHUS1 B  MHOTO
meTanoeHanmu (Webster-Gandy et

al., 2006). lNMo nuTepaTypHW AaHHU

These results show that the
content of all microelements studied
increased after adding nettle flour to
the formulation of wheat bread.

Regarding the amount of manganese
in nettle, different values were
reported by the authors, varying from
66.5 ug g'1 (Kara, 2009) to 81.40 ug g
! (Purovié et al., 2017).

In this study, it was concluded that the
manganese amount was significantly
increased, by 40.42% and 65.09%,
after adding the different amounts of
nettle  flour (5% and  10%,
respectively).

Human organism also needs
sufficient amounts of copper for its
normal functioning.

The body of an adult individual
contains approximately 100 mg of
copper. Copper, like zinc, is a
component of complex compounds in

many metalloenzymes (Webster-
Gandy et al., 2006).
Based on information found in
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CbObPXXaHNETO Ha Mep, B KOMpuBa € B
rpaHvumTe ot 8.00 g ?'1 (Burovi¢ et
al., 2017) mo 11.2 ug g~ (Kara, 2009).
MweHnyHuatr xnsa6 He e OGorat
W3TOYHWMK Ha Mep — KONMYECTBOTO €
1.40 mg/kg.

Korato kbMm peuenTtypaTta ce gobaBsT
10% KOMpuBEHO 6paLHo,
CbObPXaHNETO Ha Me[ ce MnoBuLlaBa
€ 47.86% cpaBHEeHO C KOHTponara.

B xna6a oT nweHn4yHO OpallHo
CbObPXAHMETO Ha HUKEN € Mo
OTKpMBaeMus MUHUMYM. B
oborateHnte npobu ce oTynTa
cbabpxaHne Ha 0.25 mg/kg u 0.29
mg/kg  HUKeNn  CbOTBETHO  MpM
nobaesHe Ha 5% un Ha 10% ot
KOnNpuBEHOTO GpallHo.

OOMEHbLT Ha  MUWHepanHute
BELLECTBA B YOBELLUKMA OPraHn3bMm
Ce KOHTponuMpa OT  XOPMOHWUTE,
ronsgMa 4YacT OT KOUTO cCbabpXat
UMHK M ceneH nog dopmata Ha
KOMMMNEKCHN CbeANHEHMUS C PasfnyHn
aMUHOKNCETUHMW. CeneHbT e
eceHumaneH MUKpOENemMeHT  3a
YOBELLKNSI OpraHu3bM. [MaBHaTa My
OuvonornyHa pons e ceBbp3aHa C TOBa,
Ye TOM BMM3a B CbCTaBa Ha peauvua
€eH3nMK, KOUTO cnomarat  3a
HOPMaIHoOTO npoTu4aHe Ha
mMeTabonuTHUTe npouecun. CeneHbT e
HeobxoamMM 3a (PYHKUMOHUPAHETO Ha
MHOFO CeneHonpoTenHU, KaTo Hau-
BaXHUTE OT TAX Ca TUOPEOOKCUH
pedyktasa, rnmyTaTMOH Mepokcnaasa,
NOATUPOHNH JenoguHasa,
PYHKLMOHANHO XapakTepuavpalwim ce
C okcupenyktasHu yHkumm (Kryukov
et al., 2003; Kumar and Priyadarsini,
2014; Palomo et al, 2014). 3a
CbAbPXaAHNETO Ha ceneH B
pactutenHute, a oOTTaMm — U B
XWBOTUHCKUTE OpraHu3Mu, BIUSHWE
oKasBart pH Ha noyeara,
KONMMYECTBOTO Ha BanexuTe n BUOBLT
Ha u3nona3BaHuTe TopoBe (Mistry et
al., 2012; Liberato et al., 2015). B

literature, copper content in nettle
varies between 8.00 pg g™ (Burovié et
al., 2017) and 11.2 pug g* (Kara,
2009). Wheat bread is not an
essential source of copper — the
amount of copper in bread is 1.40
mg/kg. Adding 10% nettle flour to the
formulation resulted in an increase in
the concentration of copper by
47.86% as compared to the control
sample.

The content of nickel in bread
made of wheat flour is below the
detectable minimum. In the samples
that were enriched, nickel content of
0.25 mg/kg and 0.29 mg/kg was
reported after adding 5% and 10% of
nettle flour, respectively.

The metabolism of minerals in
the human body is controlled by the
hormones, a major part of which
contain zinc and selenium in the form
of complex combinations with different
amino acids.

Selenium is an essential micronutrient
for the human organism.

Its main biological role is related to
the fact that it is part of a number of
enzymes that support the normal

functioning of the metabolic
processes.
Selenium is essential for the

functioning of a number of
selenoproteins, the most important of
them being thioredoxin reductase,
glutathione peroxidase and
iodothyronine deiodinase, which are
characterised by their oxidoreductase
functions (Kryukov et al., 2003; Kumar
and Priyadarsini, 2014; Palomo et al.,
2014). The content of selenium in
plants and, as a result in animals, is
influenced by the soil pH, the amount
of rainfall and the types of fertilisers
used (Mistry et al., 2012; Liberato et
al., 2015).

In the studied samples of bread, the
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n3cneaBaHuTe nNpobu xnab Harl-HUCKO
KONMMYeCcTBO €  OTYETEHO  npwu
KOHTpornHaTa npoba, npuroTBeHa
camo OT nweHu4yHo 6pawHo — 0.05
mg/kg. KonpuBeHoTo OGpawHo B
KOnM4ecTBO 5% noBuLLIaBa
CbAbpXaHNETO Ha ceneH ¢ 24%, a
npu pobaeka Ha 10% ceneHbT B
npobata e 0.064 mg/kg, koeTo e C
28% noBeve CnpsAMo KOHTponaTa.

OcHoBHaTa pons Ha LuMHKa ce
CBbp3Ba C TOBa, 4Ye TOW BNM3a B
cbcTaBa Ha nose4ye oT 200 eH3uma,
KOUTO  perynupaT  CuHTe3a  Ha
npotemHn wn [[OHK, cuHTesa Ha
XOpPMOHM 1 MeTabonuama  Ha
pacTexHute dakTopu npu
pasButMeTo Ha peuata (Brandao-
Neto et al.,, 1995; Salgueiro et al.,
2002; Prasad, 2014).

YcTaHOBEHa € Bpb3ka Mexay
afjeKkBaTHMSi MpuMeM Ha LMHK U
noaaobpXKaHeTo Ha HopManeH pacTtex
Ha kKocaTa M HOKTUTE, KakTo W
nogabpkaHe Ha 34paBeTo Ha KoxaTta
(IZINCG, 2004; Maret and Sandstead,
2006).

Mma paHHM 3a cbabpxaHue Ha
LMHK B KOMpuBa oT nopsabka Ha 0.3
mg/100 g, KoeTo Moxe Aa OOCTUrHe
no 18.03 ug g"l (Burovi¢ et al., 2017)
n 22 pg g (Kara, 2009). Ot
pesynTaTuTe, nony4yeHun B
HaCTOSALLOTO M3crnedBaHe, ce BWMXAa,
ye pobaBsHeTOo Ha 5% KonpuBeEHO
OpalluHO noBuLLAaBa CbAbPXKAHMETO Ha
unHk go 7.34 mg/kg, a Ha 10% — go
8.00 mg/kg, koeTo e ¢ 32% noseye OT
KOHTpornHaTa npoba. [Opyrn aBTOpM
CblLO YCTaAHOBSBAT, Ye BKMOYBAHETO
Ha KONpUBEHO GpaluHo KbM
peuenTypata e ygadeH HadvH pa ce
MOBULLN CbAbPXKAHUETO Ha LUHK.

Alemayehu et al. (2016)
noco4ysaT, 4e ako ce pAobaBat 5%
KOMpuBEHO fpaLHo npu
NPUrOTBAHETO Ha MLWEHUYHU HYAEenw,
KONMMYECTBOTO Ha LMHKa Ce NOoBULLIABA
c 60%. Mpu pobaeka Ha 10%

lowest amount of selenium was
reported in the control sample that
was made of wheat flour only — 0.05
mg/kg.

Nettle flour in concentration of 5%
increased the amount of selenium by
24%, while adding 10% resulted in
0.064 mg/kg of selenium in the
sample, which is 28% more than the
amount in the control sample.

The main role of zinc is
associated with the fact that it is
included in more than 200 enzymes
that regulate the synthesis of proteins
and DNA, the synthesis of hormones
and the metabolism of growth factors
in child development (Brandao-Neto
et al.,, 1995; Salgueiro et al., 2002;
Prasad, 2014).

It has been found that there is a
link between the adequate intake of

zinc and maintaining the normal
growth of hair and nails and
maintaining skin health (1ZINCG,

2004; Maret and Sandstead, 2006).

According to the data available,
the amount of zinc in nettle is about
0.3 mg/100 g and may reach up to
18,03 ug 9"1 (Burovic et al., 2017) and
22 ug g (Kara, 2009). The results
from the present study showed that
adding 5% nettle flour increased the
concentration of zinc to 7.34 mg/kg,
whereas adding 10% nettle flour led
to a content of 8.00 mg/kg, which is
32% more than in the control sample.
Other authors have also found that
adding nettle powder to the
formulation is a good approach to
increase the amount of zinc.

Alemayehu et al. (2016)
pointed out that the addition of 5%
nettle powder in the preparation of
wheat noodles leads to a 60%
increase in the amount of zinc, while
the inclusion of 10% results in a 1.7 —
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CbObPXaAHMETO Ha MUKpoenemeHTa
ce nosuwasa 1.7 nbTU.

3a HOpPMaITHOTO
PYHKLUMOHNpaHe Ha YOBELLKUS
OpraHn3bM MUHEpanHuTe enemMeHTU
TpsibBa ga ce HabaBAT B HYXHUTE

Konun4yecTBa. Bbs BPb3Ka C
onpenenaHeTo Ha Heobxoammus
OHeBEH npunem e BbBeaAeHO

NOHATUETO ,pedepeHTHa CTOMHOCT 3a
XpaHuteneH npuem’. PedepeHTHUTEe
CTOMHOCTM ca pasnunyHun 3a
OoTAEenHWUTE CTpaHW, HO BapupaHeTo
npu TaxX e MuHumanHo. B Bwnrapus
PU3NONOTMYHNTE HOPMU 3a XpaHeHe
Ha HaceneHneTo ce BbBexgaT C
Hapen6a Ne 1 ot 22 aHyapu 2018r.
Ha MuHUCTEpPCTBO Ha
3gpaBeona3BaHeTo, B KOATO ca
NMOCOYEHM npenopbYMTENHN
CpeAHOAHEBHMU CTOMHOCTU 3a
npenopbYMTENEH (pedepeHTeH)
XpaHuTeneH npueM Ha MUHeparnHu

BelwecTsa, AudepeHuupaHm no
Bb3pact, non u  hr3nonornyHmn
CbCTOAHMA  (Hanp.  GpeMeHHOCT,
KbpMeHe).

fold increase in the amount of this
micronutrient.

To ensure the normal
functioning of human organism, the
necessary quantities of mineral
elements need to be consumed.

For the purpose of identifying the
necessary daily consumption, the
concept of “recommended daily
intake” has been introduced.

The reference values vary from
country to country; however, the
differences are minor.

In Bulgaria, the physiological norms
for the population's nutrition are
defined by Regulation No. 1 of 22
January 2018 of the Ministry of
Health, which states the
recommended average daily values of
the recommended (reference) dietary
intake of mineral substances,
categorised based on the age, sex

and physiological condition (e.g.
pregnancy, breastfeeding) of the
individual.

Ta6bnuua 4. CteneH Ha 3afoBorisiBaHe Ha NPeNopPbYUTENHUA OHEBEH
npuem Ha MMHepanHu BewecTBa (B%) npu koHcyMauumsa Ha 250 g xnn6

AHEeBHO (3a MbXe)

Table 4. Extent of satisfaction of the recommended daily intake of mineral
substances (in%) when consuming 250 g of bread daily (for men)

CreneH Ha 3af0BoMNsBaHe Ha NPENOPBbYUTENHUA AHEBEH NPUEM Ha
MUWHeparnHu BeLlecTBa nNpu KoHcymauums Ha 250 g xnsi6, 8%
MuHepaneH Extent of satisfaction of the recqmmended daily intak_e of mineral
substances, when consuming 250 g of bread daily, in%
enement MAT mg/d* Mpobu xnA6, oborateHu ¢
Mineral RDI mg/d* P !
element KoHTponHa npoba xnsi6 KOMpUBEHO 6paLUH.O
Control sample of bread Sample_s of bread, enriched
with nettle flour
5% 10%
Fe 8 22.75 93.75 157.50
Ca 1000 ** 7.33 41.18 71.80
Mg 350 15.50 31.21 43.36
Cu 1.6 21.88 28.13 32.50
Se 0.007 ** 178.57 221.43 228.57
P 700 ** 29.00 34.79 38.86
zZn 11 13.82 16.73 18.18

Babenexka: * MNAMN — npenopbunTeneH AHeBeH npuem; ** MO e egHaKbB 3a MbXe U XEHU
Note: * RDI - recommended daily intake; ** RDI is equal for men and women
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B Tabnuua 4 ca npegcraBeHu
AaHHW 3a ToBa B KakBa CTeneH ce
nokpmeaT pedepeHTHUTE CTONHOCTU
3a OTAENHUTE MWHEparnHu enemMeHTH,
npu KoHcymaumss Ha 250 g xns6
(konm4yecTBO, 6nmsko no
onpegeneHnTe CpeAHOOHEBHM
CTOMHOCTM 3a KOHCYyMauus Ha xnsAb Ha
rnaea oT HaceneHueTo B bbnrapus).

MpenopbynTenHuaT OHEBEH
npuem Ha >xenss3o 3a Mbxe Hag 30
roguHn € 8 mg. NMpn KoHCymaums Ha
nweHu4eH xnsb 6uxa ce 3agoBonNUnn
enBa 22.75% oT npenopbuvTENHUTE
HopMu. AKO KbM peuenTypaTa Ha
xnaba ce npubaeAt 5% konpuBeHO
OpawHo, To Buxa ce MOKPUNN MOYTU
U3UANO HYXOWTE Ha opraHuama oT
Xensso npu MBXKeTE. Mpwn
oborataBaHeTO C KonpmBeHo BpaluHo
— 10% HanmbnHO ce nokpueat
HY)XOUTE Ha OpraHusama OT Xens30 —
157.50%.

OTHOCHO CbObpPXaHWETO Ha
Kanuuin, npenopbyYuTenHus [OHEeBEeH
npvemM u 3a gBarta nona Ha Bb3pacT
Hag 30 rognHn e 1000 mg. YctaHoBu
ce, 4Ye KoHcymaumsatTa Ha 250 g
nweHn4YeH xnab NokpvBa HyXXauTe Ha
opraHmama oT Ca egpa 7.33%.

Oce3aema pasnvka ce oTKpuBa
npu npobute, B KOUTO MMa Aobaska
Ha konpuBeHo 6pawHo. Mpu npobaTta
¢ 5% «konpuBeHo OGpawHo ce
3agoBonaeart 41.18%, a npu npobaTta
¢ 10% konpuBeHO OpalHO — MOYTK

72%. Taka  KOHCymauudaTa  Ha
oborateHna xnsa6 ©6m  morna Aa
noanomMorHe npeeeHUusTa Ha
CbCTOSIHUA  KaTo  OCTeoneHus W
ocTteonopo3a. Crnopen Hapenba Ne 1
OT 22 gqHyapm 2018r. Ha M3,
NPenopbYNUTENHUAT npuem Ha

MarHeaun e 350 mg/d 3a mbxeTe.
OboraTtaBaHeTo Ha MLIEHUYHUS
xnsa6 ¢ 10% konpuBeHo OpallHO BOAM
Jo HabaBaHe Ha 43.36% ot
HeobXxoaMMOTO KONMMYEecTBO MarHe3umn
3a MbxeTe. ToBa e noytM 3 NbTU

Table 4 presents the
information about the extent to which
the recommended daily intake for the
different minerals are covered by the
consumption of 250 g of bread (a
guantity that is close to the identified
average daily amount of bread
consumption per capita in Bulgaria).

The recommended daily intake
of iron is 8 mg for men over 30 years
of age. The consumption of wheat
bread would satisfy as little as 22.75%
of the recommended amounts.

If 5% nettle flour is added to the
formulation of bread, the product
would almost fully cover the needs of
iron of the male body.

Enriching the formulation by adding
10% nettle flour leads to full
satisfaction of the organism’s needs
of iron — 157.50%.

Regarding calcium, the

recommended daily intake is 1000 mg
for both sexes over 30 years of age.
It has been concluded that the
consumption of 250 g of wheat bread
covers as little as 7.33% or the body's
need of Ca.

A tangible difference in that
value was noted in the samples with
added nettle flour — the sample with
5% provided 41.18% of the needed
calcium, while the sample with 10%
provided almost 72% of the needed
calcium. Thus, consumption of bread
enriched with nettle flour could help
prevent certain conditions, such as
osteopenia and osteoporosis.
According to Regulation No. 1 of 22
January 2018 of the Ministry of
Health, the recommended intake of
magnesium is 350 mg/d for men.

Enriching wheat bread with
10% nettle flour results in coverage of
43.36% of the necessary amount of
magnesium for men.

This is almost 3 times higher than the
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noBeye OT KOHTponHata npoba n 1.2
NbTU NO-BUCOKO OT npobata ¢ 5%
KonpuBeHo OpallHo.

B cpaBHeHne c npobarTa,
NpuUrotBeHa camo OT  MLEHUYHO
OpawHo, xnabbT, cbabpxaw, 10%
KonpuBeHo OpallHo, 6y 3agoBonuna
noytn 1.3 NbTU NoBeYe exeaHEeBHUTE
HY>XOW Ha opraHM3Ma OT CeneH u npu
nBata nona. Wma  pgaHHM,  4e
€H3uMuTe, CbabpXKally ceneH, nvat
cnocobHocTTa ga  ydactBat B
MEXaHU3MUTE Ha aHTMOKCUOAHTHA
3awmTta Ha knetkute (Beckett and
Arthur, 2005).

Ton yKpenea UMYHUTETA,
Hamansiea  OKCMAATUBHMSA  CTpPEC,
CblLO Taka noanomara npeBeHUusATa
Ha BMPYCHM WHeKUnn. YcTaHOBEHO
€, Ye MOHWKEHNTE HUBA Ha CeneH B
opraHuama morat ga 6bgaTt puckos
dakTop 3a 3abonesaemoct oT Covid-
19 (Younesian et al., 2021). Cbwo
Taka gemumMTtbT My MMa Bpb3Ka C
WHTEH3MBHOCTTA Ha MpoTMYaHe Ha
3abonseaHeto COVID-19 (Khatiwada
and Subedi, 2021).

OT u3cneaBaHuTe npobu Ham-
JOObp  M3TOMHMK Ha UMHK 33
opraHuama e XxnsiobT, MPUrOTBEH C
10% KONpuBEHO OpaluHo. C
KOHCyMauusaTa Ha CpegHOOHEBHOTO
KONMM4YeCcTBO OT Hero Brxa ce nokpunu
18.18% oT pedepeHTHUTE CTONHOCTU
3a XpaHUTENEH NPUEM NMpPU MBXKETE.

Tean pesyntatm ca Hag 1.3
MbTWM MO-BUCOKU OT MONydeHUTE npwu
KOHTponHaTa npoba.

Ha durypa 1 ca npeacraBeHu
JaHHW 32 ToBa B KakBa CTeEMeH ce
nokpmeaT pedepeHTHUTE CTONHOCTU
32 OTAENHUTE MUHEPAIHN ENEMEHTHN,
npu KoHcymaumsi Ha 250 g xns6 (npwm
XeHn).

amount in the control sample and 1.2
times higher than the amount in the
sample with 5% of the additive.
Compared to the sample that
was prepared by using wheat flour
only, bread containing 10% nettle
flour would satisfy almost 1.3 times
more of the organism’s daily need of
selenium in both sexes.
There is also information that
enzymes that contain selenium are
able to take part in the cells’
protection by wusing antioxidants
(Beckett and Arthur, 2005).

It strengthens the immunity,

reduces the oxidative stress and also
helps prevent viral infections.
It has been concluded that the low
amount of selenium in the organism
could be a risk factor for Covid-19
morbidity (Younesian et al., 2021).
Furthermore, the deficit of selenium is
also associated with the severity of
the course of the disease caused by
Covid-19 (Khatiwada and Subedi,
2021).

Based on the samples studied,
the best source of zinc for the
organism is bread prepared with 10%
nettle flour. The consumption of the
average daily amount of such type of
bread would cover 18.18% of the
reference dietary values for men.

These values are 1.3 times
higher than the ones obtained from
the control sample.

Figure 1 presents the
information about the extent to which
the recommended daily intake for the
different minerals are covered by the
consumption of 250 g of bread (in
women).
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30

40 50 80

m X516 ¢ 10% KB/Bread with 10% NF
m X156 ¢ 5% KB/Bread with 5% NF

3abenexka: Kb — konpuBeHo GpallHo
Note: NF — nettle flour

®dur. 1 CTeneH Ha 3ap0BoNsiBaHe HAa NPenopbYNTeNHUA AHEBEH NpUeM Ha
MUHepanHu BewecTBa, (B%) Nnpy KoHcyMauus Ha 250 g xnsa6 AHeBHO (3a

XKEeHM)

Fig. 1. Extent of satisfaction of the recommended daily intake of mineral
substances, (in%) when consuming 250 g of bread daily (for women)

MpenopbunTenHUAT npuem Ha
Xena3o 3a xkenwn Hag 30 roguwHa
Bb3pacT € Hag 2 NbTW MO-BUCOK OT
TO3W MPU MBbXETe Ha CcbluaTa Bb3pacT
— 18 mg. MNoTpebHOCTTa Ha >KeHCKMA
OpraHM3bM OT XendA3o e no-ronama,
3apagn cneunduyHnTe CbCTOAHUA
(MeHcTpyaneH uMkbn, 6peMeHHOCT).

Taka Hanp. ocobeHo npes
BTOPMS WU TpeTus TPUMECTbP Ha
OpemeHHocTTa noTpebHoCcTUTE  OT

XKENsA30 Ha MalyMHMS OpraHM3bMm
HapacTBar, 3auoTo TANOTO
npon3Bexaa NnoBeye YepBEeHW KPbBHMU
Tenua, 3a ga OOCTaBAT KUCNopon OO0
KNeTkuTe Ha nnoga W nnaueHTarta
(Bothwell, 2000). B Ta3un Bpb3ka
NPenopbYNUTENHUAT SHEBEH NPUEM MO
Bpeme Ha 6peMeHHocT € 1.5 NbTu no-
BUCOK 27 mg. OT paHHuTe,
npeactaBeHn Ha durypaTa, € BUIGHO,
ye Hal-H1cKa cTeneH Ha
3a[0BoNsiIBaHe Ha  pedepeHTHUs
npuem ce noctura npu xnsba,

The recommended intake of
iron for women over 30 years of age
is more than 2 times higher than the
same recommended value for men at
the same age — 18 mg. The female
body has higher need of iron due to
its specific conditions (such as
menstruation and pregnancy).

For instance, during the second
and third trimester of pregnancy, the
iron needs of the mother's organism
increase because the body produces
higher amounts of red blood cells in
order to supply oxygen to the cells of
the fetus and the placenta (Bothwell,
2000).

This is why the recommended daily
intake during pregnancy is 1.5 times
higher — 27 mg.

The data presented in the figure show
that bread prepared by using type 500
wheat flour only provides the lowest
amount of the reference dietary value.
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NPUrOTBEH CamMO OT  MLWEHWNYHO
6pawHo Tvn 500. MNpu KoHCymMaumaTa
My ©Ouxa ce 3agoBonunuM enga
10.11%. KoraTo kbM peuenTypaTa Ha
xnaba ce BkmovaTr 5% KonpuBEHO
OpalwHo, OHEeBHUTE Hyxan buxa 3a
MOKPMIM  MOYTM  HaMosIoBMHA  —
41.67%. [llpu pobaBsHe Ha 10%
OpalHO OT KonpuBa Te3n CTOMHOCTMU
pocturat go 70%. MNpenopbuntenHus
OHeBeH npuem Ha marHesun e 300
mg/d 3a >xeHute. [dobaBsHeTo Ha
KOornpuBeHo BpaLuHo npuv
NPUroTBSIHETO Ha MWeHWYeH Xnsb
ycnewHo 6u noBULWIMMO npuema Ha
To3n enemeHT. C KoHCymMauusiTa Ha
250 g gHeBHO oT oborateHust ¢ 10%
KonpuBeHo bpaluHo xns6 ce Habaes
% 0T HEOBXOANMOTO KONMYECTBO.
XnabbT, npurotBeH ¢ gobaska
Ha 10% konpuBeHO GpallHo, e Hau-

AOOpUAT  M3TOMHMK Ha LUMHK 33
XEeHCcKuS OopraHusbmM. Mpwn
KOHCymMaumsaTa My Buxa ce
3a0BoNuUNU 25% oT

NpenopbYUTENHNUA OHEBEH MpUEM,
kaTo ToBa e ¢ Hag 30% noBeve OT
KOHTpornHaTa npoba nweHnyeH xnsio.

OTHOCHO KONMUYECTBOTO Ha Mef
B u3cneaBaHuTe npobu ce ycTaHOBM,
ye Han-0obbp N3TOYHMK Ha
MUHepanHus enemeHT e npobarta,
npurotBeHo ¢ 10%  kompuBeEHO
OpaluHo. Mpu cpegHoaHeBHa
KOHCyMauuss Ha xnsb ©Ouxa ce
nokpunu 40% OT HyxauTe Ha
opraHusma. Tesn CTOMHOCTU ca NoYTn
1.5 NbTU NO-BMCOKM OT yCTAHOBEHMUTE
npyM xnabbT, NpUroTBEH camo OT
nweHNYHo GpallHo.

n3soau

OT pesyntatuTe, MNONyyYeHn B
Xo4a Ha u3crefBaHeTo, MOXe Ja ce
3aknoun, Ye oboratsBaHeTO Ha
nweHnYeH xnsad ¢ KonpmeBeHo OpallHo
(5% n 10%) Boan OO0 noBuLLaBaHe
KONMYeCTBOTO Ha MUHeparnHu
BeLLeCcTBa (C U3KMYeHNe Ha HaTpui).

Its consumption would satisfy as little
as 10.22% of the needed amounts.
Adding 5% nettle flour to the
formulation of bread would result in
covering almost half of the daily
needs — 41.67%.

After adding 10% nettle flour, 70% of
these needs would be covered.

The recommended daily intake of
magnesium is 300 mg/d for women.
Adding nettle flour to the formulation
of wheat bread would successfully
increase the intake of magnesium.

Consumption of 250 g of bread
enriched with 10% nettle flour per day
provides Y2 of the necessary amount
of magnesium.

Bread prepared with 10% nettle

flour is the best source of zinc for the
female organism.
The consumption of such bread would
cover 25% of the recommended daily
intake, which is more than 30% more
than the intake provided by the control
sample of wheat bread.

Regarding the amount of
copper in the studied samples, it was
concluded that the best source of the
mineral nutrient is also the sample
prepared with 10% nettle flour.

The average daily consumption of
bread would cover 40% of the body's
needs of copper.

This is almost 1.5 times higher than
the values identified with respect to
bread prepared by using wheat flour
only.

CONCLUSIONS

Based on the results from the
study, it can be concluded that
enriching wheat bread with nettle flour
(5% or 10%) results in an increase in
the concentration of mineral nutrients
(with the exception of sodium).

514



KonpueeHoTo GpallHo e obbp

M3TOYHUK Ha Kanuuin, XKensso wu
Kanun. [obaBsHeTo Ha 10%
KOMpUBEHO OpaluHo rnoeuLaBa

cbabpXaHueTo Ha kanuumn 10 nbTy,
CpaBHEHO C koHTponata (293.00
mg/kg). MNpn cblata KoHUeHTpauus,
cbabpXaHueTo Ha xenaso e 50.40
mg/kg, KOeTo e 7 MbTU NO-BUCOKO OT

TOBa B xn;|6a, npuroTeeH no
TpagvuuoHHarta peuenTypa.
KoHcymaumsita Ha oborateH

nweHnyeH xnab ¢ konpmveeHo BpallHo
€ ydayeH HayMH Ja ce noBuwun
NpuemMbT Ha MUHEpanHW enemeHTH,
kaTo 6uxa ce MOCTUrHaNM CTOWHOCTU
MHOr0 no-6nnsku o
npenopbYNTENHUTE OHEBHWU HOPMMU.
YcTtaHoBeHOTO 6K Mormo pJa
JorpuvHece  3a  MpeBeHUus  Ha

AedrunTHU CbCTOSHUSA Ha
opraHusma.

BNNTATOOAPHOCTU

ABTOpUTE n3kassaT

6narogapHocT Ha MWHWUCTEPCTBOTO
Ha ofbpasoBaHMeTO K HaykaTa 3a
cybemamnsaTa, oTnycHaTa B
cboTBeTCTBME ¢ Hapepbata 3a
ycrnoBusiTa U peda 3a OLEHsiBaHe,
nnaHvpate, pasnpegeneHue n
pasxoau Ha cpefcTearta oT
AbpXaBHUS GHOAKET 3a hMHAHCKMpaHe
Ha npucbllata HayyHa [OeWHOCT Ha

ObpXaBHUTE BUCLLN yqe6H|/|
3aBeeHunAd, a CbLlO n Ha
aKkagemMn4HoTo PBbKOBOACTBO Ha

NkoHomuyeckn yHuBepcuTeT — BapHa
3a oTnycHaTuTe CpeacTBa Mo MPOEeKT
HMW - 55/2021 ,lMopoGpsiBaHe Ha
Ka4yecTBOTO W  MOnesHocTTa Ha
XpaHUTe-TEHOEHUMM W MHOBATUBHU
npakTuku (Ha npumepa Ha xnsba)”.

JIMTEPATYPA/REFERENCES

Nettle flour is a good source of
calcium, iron and potassium.
Adding 10% nettle flour results in a
tenfold increase in the amount of
calcium as compared to the calcium
content of 293.00 mg/kg in the control
sample. The same amount of added
nettle flour vyields iron content of
50.40 mg/kg, which is 7 times higher
than the content in bread prepared
based on the traditional formulation.

Consumption of wheat bread
enriched with nettle flour is a good
approach to increase the intake of
mineral nutrients and would help
obtain values which are much closer
to the recommended daily intake.

This could contribute to the
prevention of conditions of deficiency
in the organism and the diseases
induced by those deficiencies.

ACKNOWLEDGMENTS

Authors would like to thank to
the Ministry of Education and Science
of Bulgaria about the subsidy in
accordance with the Ordinance on the
Terms and Procedure for the
Evaluation, Planning, Allocation and
Expenses of the State Budget Funds
for the Financing of the Inherent
Research Activities of the State
Higher Education Institutions. The
acknowledgements are also to the
academic management of University
of Economics - Varna for the
allocations in project NPI-55/2021
“Improving the quality and usefulness
of food - trends and innovative
practices (on the example of bread)”.

1. Adhikari, B., A. Bajracharya and A. Shrestha, 2015. Comparison of
nutritional properties of Stinging nettle (Urtica dioica) flour with wheat and barley
flours. Food Science & Nutrition, 4 (1), 119-124.

515



2. Alemayehu, D., G. Desse, K. Abegaz, B. Desalegn and D. Getahun,
2016. Proximate, Mineral Composition and Sensory Acceptability of Home-
Made Noodles from Stinging Nettle (Urtica simensis) Leaves and Wheat Flour
Blends. International Journal of Food Science and Nutrition Engineering, 6 (3),
55-61.

3. Beckett, G. and J. Arthur, 2005. Selenium and endocrine systems.
Journal of Endocrinology, 184, 455-465.
4. Bhusal, K., S. Magar, R. Thapa, A. Lamsal, S. Bhandari, R.

Maharjan, S. Shrestha and J. Shrestha, 2022. Nutritional and
pharmacological importance of stinging nettle (Urtica dioica L.): A review.
Heliyon, 8, e09717.

5. Bonetti, G., P. Tedeschi, G. Meca, D. Bertelli J. Maiies, V.
Brandolini and A. Maietti, 2016. In vitro bioaccessibility, transepithelial
transport and antioxidant activity of Urtica dioica L. phenolic compounds in
nettle-based food products. Food Funct, 7 (10), 4222-4230. doi:
10.1039/c6fo01096b.

6. Bothwell, T., 2000. Iron requirements in pregnancy and strategies to
meet them. The American Journal of Clinical Nutrition, 72 (1), 257S-264S.

7. Brandao-Neto, J., V. Stefan, B. Mendonga, W. Bloise and A. Castro,
1995. The essential role of zinc in growth. Nutrition Research, 15 (3), 335-358.
8. Devkota, H., K. Paudel, S. Khanal, A. Baral, N. Panth, A. Adhikari-
Devkota, N. Jha, N. Das, S. Singh, D. Chellappan, K. Dua and P. Hansbro,
2022. Stinging Nettle (Urtica dioica L.): Nutritional Composition, Bioactive
Compounds, and Food Functional Properties. Molecules, 27 (16), 5219. doi:
10.3390/molecules27165219.

9. DPurovi¢, S., B. Pavlié. S. Sorgi¢, S. Popov, S. Savi¢, M.
Petronijevié, M. Radojkovi¢, A. Cvetanovi¢ and Z. Zekovi¢, 2017. Chemical
composition of stinging nettle leaves obtained by different analytical
approaches. Journal of Functional Foods, 32, 18-26.

10. BPurovié, S., S. Sorgié, S. Popov, L. Pezo, P. Maskovié. S.
Blagojevi¢ and Z. Zekovié¢, 2022. Recovery of biologically active compounds
from stinging nettle leaves part I: Supercritical carbon dioxide extraction. Food
Chemistry, 373, 1-8.

11. Durovié,S., M. Vujanovié, M. Radojkovi¢, J. Filipovié, V. Filipovié¢,
U. Gasi¢, Z. Tesice, P. Maskovi¢ and Z. Zekovié, 2020. The functional food
production: Application of stinging nettle leaves and its extracts in the baking of
a bread. Food Chemistry, 312, 1-7.

12. Guil-Guerrero, J., M. Rebolloso-Fuentes and M. Torija Isasa, 2003.
Fatty acids and carotenoids from Stinging Nettle (Urtica dioica L.). Journal of
Food Composition and Analysis, 16 (2), 111-119.

13. https://www.nsi.bg/bg/content/3255/%D0%B3%D0%BE%D0%B4%D0%
B8%D1%88%D0%BD%D0%B8-
%D0%B4%D0%B0%D0%BD%D0%BD%D0%B8 (Available at 01.09.2022)

14. International Zinc Nutrition Consultative Group (IZINCG), 2004.
Assessment of the risk of zinc deficiency in populations and options for its
control. Food and Nutrition Bulletin, 25.

15. Kara, D., 2009. Evaluation of trace metal concentrations in some herbs
and herbal teas by principal component analysis. Food Chemistry, 114 (1),
347-354.

516



16. Kelly, T., W. Yang, C. Chen, K. Reynolds and J. He, 2008. Global
burden of obesity in 2005 and projections to 2030. Int. J. Obes., 32, 1431-1437.
17. Khatiwada, S. and A. Subedi, 2021. A Mechanistic Link Between
Selenium and Coronavirus Disease 2019 (COVID-19). Current Nutrition
Reports, https://doi.org/10.1007/s13668-021-00354-4

18. Krawecka, A., A. Sobota, U. Pankiewicz, E. Zielinska and P.
Zarzycki, 2021. Stinging Nettle (Urtica dioica L.) as a Functional Component in
Durum Wheat Pasta Production: Impact on Chemical Compoaosition, In Vitro
Glycemic Index, and Quality Properties. Molecules. 26 (22), 6909. doi:
10.3390/molecules26226909.

19. Kryukov, G., S. Castellano, S. Novoselov, A. Lobanov and O.
Zehtab, 2003. Characterization of mammalian selenoproteomes. Vadim
Gladyshev Publications, 72, 1439-1443.

20. Kumar, B. and K. Priyadarsini, 2014. Selenium nutrition: How
important is it? Biomedicine & Preventive Nutrition, 4 (2), 333-341.

21. Laddomada, B., S. Caretto and G. Mita, 2015. Wheat bran phenolic
acids: Bioavailability and stability in whole wheat-based foods. Molecules, 20,
15666-15685.

22. Liberato, C., G. Singh and K. Mulholland, 2015. Zinc
supplementation in young children: A review of the literature focusing on
diarrhoea prevention and treatment. Clin Nutr., 3 (2), 181-188.

23. Maietti, A., P. Tedeschi, M. Catani, C. Stevanin, L. Pasti, A.
Cavazzini and N. Marchetti, 2021. Nutrient Composition and Antioxidant
Performances of Bread-Making Products Enriched with Stinging Nettle (Urtica
dioica) Leaves. Foods, 10 (5), 938, https://doi.org/10.3390/foods10050938.

24. Maret, W. and H. Sandstead, 2006. Zinc requirements and the risks
and benefits of zinc supplementation. Journal of Trace Elements in Medicine
and Biology, 20 (1), 3-18.

25. Mistry, H., F. Pipkin, C. Redman and L. Poston, 2012. Selenium in
reproductive health. American Journal of Obstetrics and Gynecology, 1, 21-30.

26. Okarter, N., C. Liu, M. Sorrells and R. Liu, 2010. Phytochemical
content and antioxidant activity of six diverse varieties of whole wheat. Food
Chem., 119, 249-257.

27. Palomo, M., A. Gutiérrez, M. Pérez-Conde, C.Camara and Y. Madrid,
2014. Se metallomics during lactic fermentation of Se-enriched yogurt. Food
Chemistry, 164, 371-379.

28. Prasad, A., 2014. Impact of the discovery of human zinc deficiency on
health. Journal of Trace Elements in Medicine and Biology, 28 (4), 357-363.

29. Salgueiro, M., M. Zubillaga, A. Lysionek, R. Caro, R. Weill and J.
Boccio, 2002. The role of zinc in the growth and development of children.
Nutrition, 18 (6), 510-519.

30. Upton, R., 2013. Stinging nettles leaf (Urtica dioica L.): Extraordinary
vegetable medicine. Journal of herbal medicine, 3, 9-38.

31. Webster-Gandy, J., M. Angela and M. Holdsworth, 2006. Oxford
Handbooks: Oxford Handbook of Nutrition and Dietetics, Oxford, Oxford
University Press.

32. World Health Organization, 2005. Vitamin and Mineral Requirements
in Human Nutrition: Report of a Joint FAO/WHO Expert Consultation (2nd
Edition), Albany, World Health Organization.

517


https://doi.org/10.1007/s13668-021-00354-4

33. Yildirim, N., S. Turkoglu, O. Ince and M. Ince, 2013. Evaluation of
antioxidant properties, elemental and phenolic contents composition of wild
nettle (Urtica dioica L.) from Tunceli in Turkey. Cellular & Molecular Biology, 59,
1882-1888.

34. Younesian, O., B. Khodabakhshi, N. Abdolahi, A. Norouzi, N.
Behnampour, S. Hosseinzadeh, S. Alarzi and H. Joshaghani, 2021.
Decreased Serum Selenium Levels of COVID 19 Patients in Comparison with
Healthy Individuals. Biological Trace Element Research,
https://doi.org/10.1007/s12011-021-02797-w

35. Yusufoglu, B., M. Yaman and E. Karakus, 2021. Glycemic evaluation
of some breads from different countries via in vitro gastrointestinal enzymatic
hydrolysis system. Food Science and Technology (Campinas), 1-9. DOI:
https://doi.org/10.1590/fst.34920

518


https://doi.org/10.1007/s12011-021-02797-w

