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CHARACTERISTIC OF ORGANIC FLOUR PRODUCED FROM EINKO RN WHEAT AND
RHEOLOGICAL PROPERTIES OF EINKORN DOUGH IN TERMS OF BREAD OBTAINING

Summary

Varieties of common wheat, adapted to conventidaahing system, transferred to organic farming,nigricrops lower

yielding than in conventional cultivation, whil$iet nutritional value of grain doesn't increase. igfiere growing of ancient
wheat, including diploid einkorn Triticum monocootgives a chance to develop local producers of foaticontributes to
maintaining agricultural biodiversity and obtainirggain characterized by higher content of biolodigactive compounds.
Another reason to reach for the old varieties akeés, including the first form of cultivated wheatgrowing consumers’
interest in nutritionally valuable food ingredienitscluding an antioxidant phytochemicals (tocoleupled polyphenols,
phytosterols, carotenoids). The aim of this worls waevaluate organic flour made from einkorn, &adae on Polish mar-

ket, in terms of physico-chemical properties (proteontent, yield and quality of gluten) and detirenthe rheological

properties of the dough obtained from einkorn flodmtioxidant activity of flour was assessed anseaeches performed
including characterization of microbial ecosystefiflour. It has been found that the quality of veteins of the test batch
of einkorn flour was very low, the amount of wettgh was significantly lower than the minimal lexeduired for bread

flour (25%). Gluten of einkorn had a high viscosityd plasticity. In einkorn flour low number of tacacid bacteria was
detected. The evaluation of einkorn dough reveéed einkorn flour had weak reological (farinograph properties, it

means low water absorption, short development tilndough, short stability. The high degree of softg indicated low

grow tolerance of dough. Therefore it is necessaryse technological additives like gluten or mixiginkorn and wheat
flour. In order to improve einkorn bread qualityis advisable to apply sourdough technology with asstarter culture .

Einkorn flour gives to bread functional featuresthathe added value in the form of increased cantémpolyphenolic com-
pounds and antioxidant activity.
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CHARAKTERYSTYKA JAKO SCI M AKI EKOLOGICZNEJ Z PSZENICY SAMOPSZY
| WEA SCIWO SCI REOLOGICZNYCH CIAST OTRZYMANYCH Z UDZIALEM TEJ M AKI
(W ASPEKCIE OTRZYMYWANIA PIECZYWA)

Streszczenie

Odmiany pszenicy zwyczajnej, przystosowane do ypkawwencjonalnej w systemie ekologicznym, pipostgsunkowo
nisko, a warté¢ odtywcza ziarna nie ulega znagej poprawie. Dlatego uprawa pszenic pierwotnyah ktbrych naley
diploidalna samopsza Triticum monococcum daje szayewoju lokalnym producentofgwnaici, a take przyczynia gido
podtrzymania biorénorodnaci srodowiska rolniczego i pozyskania ziarna konsumpeyp o potencjalnie wkszej zawar-
tosci sktadnikéw biologicznie czynnych. Kolgjprzestank do segniecia po stare odmiany zbow tym pierwsze formy
uprawne pszenicy, jest wzragteg zainteresowaniesiviadoma¢ konsumentéw oddnie do cennych pod wzglem odyw-
czym skiadnikéwywnaoici w tym fitozwizkdw o charakterze antyoksydacyjnym jak tokolezespme polifenole, fitosterole
karotenoidy (np. luteina). Celem badhyta ocena jakéci ekologicznych gk z pszenicy samopszy, @pstych na rynku w
Polsce pod wzgtlem widciwasci fizykochemicznych (m.in. zawaitobiatka, ilasci i jakasci glutenu) oraz okrédenie wia-
sciwasci reologicznych ciast uzyskanych z udziategkirm samopszy. Okfleno aktywneéé¢ antyoksydacyjpn mgki. Wykona-
no rownie badania mikrobiologiczne, obejnage charakterystykekosystemu gki. Stwierdzonoze jaka¢ biatek z bada-
nych partii ngki z samopszy byta bardzo niska &dlglutenu mokrego byta znacznieszia od minimalnego poziomu wy-
maganego dla gk na chleb (25%). Gluten z samopszy wykazywat tepkaé i plastyczneé. W nykach z samopszy
stwierdzono niskliczbe bakterii fermentacji mlekowej. Ocena ¥davasci ciast otrzymanych z samopszy wykazmsamki

z samopszy charakteryzowaty stabymi wigciwasciami reologicznymi (farinograficznymi) sformowahyz nich ciast:
niskg wodochtonngciq, krotkim czasem rozwoju ciasta i krgtktalaicig, natomiast bardzo de rozmgkczenie w bada-
niach farinograficznych wskazywato na migklerancg rozrostow;. Dlatego konieczne jest stosowanie dodatkéw tdohno
gicznych np. dodatku glutenu lub wykorzystanie eepéurze mki pszennej. W celu poprawy jgkopieczywa z samopszy
wskazane jest inicjowanie fermentacji poprzez stasie kultur starterowych. dka z samopszy nadaje pieczywu cechy
funkcjonalne, z wartiwiq dodary w postaci podwiszonej zawartci zwigzkOw polifenolowych i aktywseg przeciwutle-
niajgcq.

Stowa kluczowemgka z samopszy, chleb, reologia

1. Introduction that are adapted to the cultivation in conventidaaming
system. Moreover ancient wheat shows better adiiptab
In recent years, a growing interest in old wheateties to adverse environmental conditions, higher tolegato
have been observed among organic crop farmerst(pladiseases, and doesn't require so intensive agroteth
breeders) and nutritionists. One of the reasorsifiethe treatments as common wheat in organic farming syste
low yield in the organic system of common wheaietsgs, Another reason of old cereals varieties attractésn in-
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cluding wheat crops first forms, stems from an @&nass
of consumers of nutritionally valuable food ingreatis and
demand for food with such “added value”. Dipldidticum

ganic einkorn flour from Italy and organic flouofn com-
mon wheat type 550.
Bread-making quality of einkorn flour was assesitaded

monococcum— einkorn is the most primeval of the ancienton the results of the analysis of the chemical cusitjpn

varieties of wheat [5, 20].

Its cultivation can be an opportunity for develamhof
local food producers, also can contribute to thanteaance
of biodiversity of agricultural environment and gadible
grains of potentially higher content of biologigatctive
compounds compared to modern wheat. Pro-healtte \aflu
einkorn grain is predominantly associated with higbels
of carotenoids and tocols [1, 8, 9, 11, 12]. Eimke also
characterized by higher, relative to the polyploigkeat,
amount of lipid (including the unsaturated fattyda¢ and
trace elements (Zn, Fe) [11, 20]. Nutritive valdesimkorn
whole-meal flour is related to its high protein tamt and

and physical characteristics of the flour, the tbgizal
properties of dough using farinograph and direseasment
in baking test, compared to wheat flour type 550.
Physico-chemical analyses (protein and ash content
were performed according to standard methods, diodu
protein (N x 5.7) content by Kjeldahl method PN
20483: 2007, total ash content PN-EN ISO 2171: 28id
dry matter of samples was determined by gravimetric
method. Zeleny sedimentation index was determined a
cording to PN-EN 1SO 5529:2010 by measuring theive
of sediment resulting from the suspension of ttet fieur
solution with mixture of lactic acid and isopropéim the

determined by an antioxidant compounds such astezaro presence of bromophenol blue. Falling number, Hrampe-

noids (including lutein), tocols, conjugated polgpbls,
phytosterols and due to low activity of enzymepoesible
for the degradation of the antioxidants during feodcess-
ing [8, 9, 10, 15, 16]. It has been shown that proes such
as tocopherol and fat content are mainly genetiaidter-
mined, while the protein, tocotrienols and lutemntents
are also affected by environmental factors (agtoteal
factors) and location of the crop cultivation [D, 14].
Regardless of the high content of biologicallyiact
compounds the usefulness of einkorn flour as themate-
rial for bakery is relatively low [2]. One of thadtors af-
fecting the technological properties of the einkorcludes
the fractional composition of gluten proteins i thinkorn
flour and its influence on physico-chemical andceiastic
properties of gluten matrix [12]. According to Jamiska
and al. [12] einkorn gluten exhibits less elastioperties
and it is characterized by a larger share of visatharac-
teristics than gluten of wheat. Compared to the awlytu-
ten, the einkorn gluten showed a lower swellingacity.
For this reason it is important to assess the physi
chemical properties of the einkorn flour to predie bread

ter determines the activity efamylase of flour according
to PN-EN ISO 3093: 2010.

In order to assess the mechanical resistanceeoéiti
korn dough during mixing and kneading farinograpasw
used. Farinograph test was performed in accordarite
official method standard PN-ISO 5530-1:1999. Watbr
sorption of flour were determined and rheologicatgme-
ters of the dough: development time, stability ofugh,
dough softening, the number of quality. The amydqdr
parameters were assessed in compliance with PN-ISO
7973:2001.

Assessment of microbiological quality of flour was
made according to standards PN-EN ISO 4833:2009, IS
21528-2:2005, ISO 21527-2:2009, 1SO 15214: 2002; BS
EN ISO 7932: 2005; BS EN ISO 6887-1: 2000. Thereswe
assessed the number lactic acid bacteria, bacbérihe
family Enterobacteriaceaebacteria of the specid@acillus
cereus and Bacillus subtilis, proteolytic bacteria, spore-
forming bacteria, mucous bacteria of the gerieu-
conostocand the number of yeast and mould.

Determination of antioxidant properties and phinol

dough performance during dough-making and bakingcompounds content were performed in sample exttacte

which helps in adjusting the process parametethepe-
cific flour. Use of sourdough process is the comnagn
cepted method to improve quality of bread. Necgssar
rye bread, where acidification of dough is mandattr
obtain an appropriate texture of bread, sourdowghim-
prove also sensory characteristic of einkorn braad in-
crease its nutritional value.

The aim of the work was to evaluate the qualitythef
organic flour, made from einkorn available on tharket in
Poland, in terms of physico-chemical properties tmde-
termine the rheological properties of the doughaiigd
from this flour.

2. Materials and methods
The experimental material consisted of einkorraarg

flour made from grain grown in Kujawsko-Pomorskie- (
cal population 2-941, according to oral informatifsom

with a mixture of acetone and water in a ratio 08{v: v)
and with a mixture of methanol and water in a rafid: 3
(v: v). The content of phenolic compounds was aweiteed
with the Folin-Ciocalteu reagent (with use of spegho-
tometer) and was computed by using gallic acidtasdard
equivalents (GAE) [13,19]. The antioxidant activityas
evaluated as total free radical scavenging capaocfty
whole-meal flour extracts, using the ABTS + (2,3saabis-
(3-ethylbenzthiazoline-6-sulfonate) [4, 18]. 6-Hyxry-
2,5,7,8-tetramethylchroman- 2-carboxylic acid (dsQlwas
used as a reference antioxidant. The alpha-tocopfaan-
tification was performed by HPLC according to stamt
method (PN-EN 12822: 2002).

The results of the analyzes of at least two inddpat
experiments are reported as arithmetic means watidard
deviation.

The breads were prepared with einkorn flour (sampl
I1). In order to improve their sensory charactécigtart of

the National Centre for Plant Genetic Resources ithe flour was introduced as sourdough, obtainetl stirter
Radzikéw). Whole-meal flour was produced by Manufac culture. Starter cultures were composed of strafnactic

turing "BIO" Babalscy. Three batches (samples) oligh
flour made from einkorn were tested: one of thepcio
2013 (indicated as sample I) and the two parts fthen
crop in 2014 (sample Il and Ill), there were testdgb or-
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acid bacteria isolated from einkorn flour. Bakiegts were
conducted on three loaves from each bread typéu@img
control bread). In assessing the overall physiodl éhemi-
cal dough properties according to PN-A-74100: 1@&2e
performed: determination of pH and total acidity fitya-
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tion. Performance and dough fermentation time vestab-
lished. Bread quality was assessed according tishPstan-
dard (PN-A-74108: 1996).

3. Results and Discussion

Results of physico-chemical characteristics ofeime

korn flour tests were shown in Table 1.
The ash content is the basis of type of flour desiign, in
the case of einkorn flour Polish manufacturers roffeur
without type indication but the most produced eimnkfbour
is whole-meal flour. Samples | and Il of einkoraut con-
tain less than 1% of ash in dry matter, and caretbee be
classified as bread baking flour, other samplesastterized
by higher content of ash as in whole-meal floure Tolor
of whole-meal wheat flour is usually darker comjpavéth
flour containing a small amount of bran. Regardimgkorn
flour its yellow color is connected with carotensidor
example lutein, whose concentration is higher iddeethe
germ and in endosperm than in bran, so einkorndbflear
is characterized by light yellow color, consequeittead
has yellowish crumb [9].

The contents of protein, differed in analyzed slasp
and remained at a similar or even lower level timaoom-
mon wheat. According to data reported by Hidalgalaf9,
11], usually the content of protein in einkorn fiasi higher,
but Polish einkorn has been not examined by thett®es.

The protein content of the common wheat flour dete
mines its suitability for baking. Depending on t@ount
and quality of gluten proteins in particular, upoydration
a continuous network of gluten is forming, respblesifor
dough viscoelastic structure formation. Gluten clemis ca-
pable of retaining gas produced during the ferntiemta

The examined einkorn flour met the criteria fozdat flour
(protein content is higher than 11.5% dm). Howesesults of
Zeleny sedimentation test indicated a very pootlityuaf
these proteins in terms of baking, because theeprigvel
required for bread wheat is minimum 25 ml. The anbaf
wet gluten in the einkorn flour, was also signifitia lower
than in wheat flour and as the minimal level regglifor bread
flour (25%). Moreover, gluten from einkorn flourffdred
from the gluten of common wheat; had a high visgasnd
plasticity - the characteristics of gliadin fractip which meant
that it was very difficult to wash out.

These properties were reflected also in the flgwial-
ues of gluten (gluten spreadability) flour sampdsained

from einkorn up to 12 mm. The proper value of ghute
flowing for the bread flour is generally recogniZed mm,
so high value as assessed in einkorn (more thampPmay
indicate problems with maintaining the shape oftitead.

The einkorn flour samples showed higher sum ofiphe
lic compounds and antioxidant activity (AOA) wittBAS
than wheat flour, what imply their biological valuReggae
[17] reported that the total polyphenol contentimeat was
approximately 500 pg GAE/g (50mg GAE /100g), based
gallic acid), Alvarez - Jubete [3] showed the leg&poly-
phenols in wheat as 53.1 mg GAE / 100g. Taking ate
count these data, einkorn flour samples were asdess
rich in polyphenols. The content of phenolic compaalin
ancient wheat according to the literature variegeteling
on the variety, the area of cultivation and agroivooondi-
tions. Giambanelli et al. [7] showed that in thekeirn ac-
cession, grown in the Mediterranean area, contkthiese
compounds may vary from 819 mg/kg to 1465 mg/kg.

Comparison of the values obtained in this workhwiite
data in the literature is difficult because of difnces in the
methods and units of presented results. Antioxidatitity
expressed in Trolox equivalents is higher compacethe
value given by Lachman [14] (average for einkorticed+
dant activity at level 20 mg/100 g), however thatdy was
performed using a different reagent (DPPH) makirujffi-
cult to compare results. It is also difficult tonspare the
contents of tocopherol with results of other studidalgo
[9] gives the average content of sum of tocopheirolsin-
korn at 77.96ug/g dm, the content af-tocopherol in the
examined samples were lower. Studying the antimtida
activity of einkorn, spelled, durum and common wvthea
Lachman et al. [14] concluded that, in the caseeavkals
this activity is highly correlated with the contewit poly-
phenolic compounds and higher (1.84 times evenhé t
case of einkorn) in comparison to the antioxidantivéy of
common wheat, the result confirmed also a highetertd
of carotenoids and tocols in einkorn than in wheat.

The determinant factor to assess the baking ptiepenf
flour includes also the dough characteristics riwgathe
influence of flour constituents and additives onuglo be-
haviour during bread-making [6]. Wheat dough feagur
necessary to achieve good bread should meet tlaadzal
between the elasticity, viscosity and the apprarexten-
sibility characteristic.

Table 1. Chemical compounds and characteristitoof fexpressed as dry matter [DM]) content (£)oéwhole flour
Tab. 1. Parametry fizykochemiczneknz samopszy w poréwnaniu dgkinz pszenicy zwyczajnej

Quality parameters Sample of flour

wheat type 550, einkorn | einkorn Il einkorn Il liem einkorn
moisture, % 13,3+0,3 12,4+ 0,1 12,8 £0,2 12,0+0,1 11,820
ash (g/100 g) 0,51+0,12 0,99+0,24 0,79+ 0,27 1,97+0,43 1,684
total protein, (g/100 g dm) 144+05 148+ 04 ,3¥20,2 13,7£0,5 13,5+ 0,2
moist gluten, % 32+0,8 10,8+ 0,9 18,0+£1,6 9,6+1,0 13,5¢1,4
flowing of gluten, mm 3,0+ 0,6 12,0+1,2 9,0+ 1,4 1,0+ 1,0 10,0+ 1,2
sedimentation index Zeleny's, ml 52+ 1,0 <10 1061 <10 14+ 1,0
falling number, s 420+ 5 319+ 5 351+ 6 34015 38615
sum of phenolic compounds [mg GAE/100g] 47+2,1 me+ 134+2 3 - 89+1,1
antioxidant activity (AOA) with ABTS 15042.6 2008443 24424152 ) 232,247.4
[mg TE/100g]
tokopherol (vitamin)mg/100g 0,10+0,01 0,27+0,01 030,01 - 0,12+0,1

GAE - gallic acid equivalent, TE-trolox
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The structure of wheat dough is associated witdh thmaterial for the developing naturally fermentedrsoughs

formation of a continuous three-dimensional matrfixglu-
ten as a result of the hydration, swelling and aggtion of
particles of gliadin and glutenin. The propertidsdough
made from einkorn flour are shown in Table 2.

Dough prepared from einkorn flour have been exanhin

in terms of farinograph and amylograph parametgéns-
korn flour was characterized by poor rheologicalparties.
Farinograph provided information about mixing peop
ties of flour. Einkorn flour had a low water absitop,
short dough development time, and a short stabbity a
very high softening degree, particularly in theeca$ flour
I and lll, indicating a low tolerance to growth dbugh.

and manufacturing bread.

The results of chemical composition analysis and
rheological tests of einkorn flour implied the lewitability
of that flour as an entire ingredient for obtaingmpd qual-
ity bread.

In order to improve bread quality and keep theanig
manufacturing conditions it is advisable to carnt tactic
acid fermentation of dough or introduction of otls&abiliz-
ing additives. Baking tests were performed using 20% of
sourdough made from einkorn flour according to peoof
bread dough. Here are the basic bread varianedtest
1 - 100% einkorn flour bread

Amylographic experiment have revealed high maximun® - 100% einkorn flour bread with the addition aitgn 3%

viscosity and temperatures of gelatinization, wimaty in-
hibit the rise of bread during baking in oven.
Microbiological characteristics of flour have albeen
conducted, including assessing the presence antuthber
of the main groups of microorganisms: necessasgylhktic
acid bacteria (LAB) and yeast, and disadvantagéoule
technology of bread. Results are shown in table 3.
Microbiological analysis of flour revealed genérdbw
level of microorganisms representing various groups
cluding lactic acid bacteria (LAB). The number oAR
reached the level @fu/g only in einkorn floutll, while
the number of mould was on the same level, thedd&sa
tageous bacteria, representing the geBasillus and the

3 - Bread made with einkorn flour 70% and 30% oéwath
flour type 550
4 - Bread made with einkorn flour 50% and 50% oé&waih
flour type 550.

Sourdough was obtained in one stage with selected
starter culture containing strains of LAB isolatedm the
einkorn flour and after 24 hours of fermentationswesed
to prepare bread dough. Flour introduced with sougth
constituted 20% of the total amount of flour in treugh.

The dough was fermented in mass for 30 min and the
separated into 250 g pieces. The growth of dough pes-
formed in atmosphere 75% of humidity, at a tempeeat
35°C. Baking was carried out in a baking oven, mnad

family Enterobacteriaceagvere also present. Low numbers mosphere of steam at temperature 230°C. The eiaiuat

of LAB indicated that einkorn flour was not a sbi@araw

bread characteristics are presented in table 5.

Table 2. Reological parameters of dough evaluai#ufarinograph and amylograph
Tab. 2. Reologiczne parametry ciast wyznaczoneuynyu farinografu i amylografu

Parameters Samples of flour

Einkorn| | Einkornll [ Einkornlll | wheat
Farinograph parameters
- water absorption, % 53,4+0,15 52,3+0,14 55,4+0,16 57,5+0,13
- dough development time, min 2,040,45 1,8+0,35 +0,30 2,240,40
- dough stability, min 1,6+0,14 2,3+0,17 1,2+0,12 ,949,29
- degree of softening after 12 min, FU 160+4,4 W2+ 142+4,3 60+2,2
Quality number 29 43 29 71
Amylograph parameters
- peak of viscosity, maximum, AU 940425 - 915420 60645
- starting temperature of gelatinizatiég, 58,5+0,1 - 59,0+0,1 60+0,1
- temperature at peak of gelatinizatio@, 90+0,1 - 90,0+0,1 90+0,1

Table 3. Microbiological analysis of einkorn flour
Tab. 3. Analiza mikrobiologicznaghki z samopszy

Source: own work Zrédto: opracowanie wiasne

. . sample of flour, presence of microorganisms, cfu/g

Mikroorganisms ——
| Il i italin einkorn flour

yeast n.d. n.d. 1,2x 1B n.d.
lactic acid bacteria 4,0x10 1,2x14 1,5x16 n.d.
mould 1,2x1G 1,0x1G 1,0x16 1,0x1G
bacteria ol_euconostogenus 4,0x10 1,8x10 1,2x16 1,2x16
Bacillus cereus 3,0x14d 1,2 x16 n.d. n.d.
Bacillus subtilis n.d. 1,0x 16 1,2x10 n.d.
proteolitic bacteria 2,0xf0 1,0 x1d 1,0x16 1,2x16
spore-forming bacteria 4,0x10 3,0x 14 1,8x16 n.d.
bacteria ofEnterobacteriaceatamily 6,0x1d 3,1x16 n.d. 1,6 x 16

n. d. - not detected
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Table 4. Technological parameters of bread dough
Tab. 4.Parametry technologiczne ciasta

Parameters Sample of dough, einkorn flour conteé®iteommon wheat content Z
acidity of dough S100% | S 100% + gluteln S/Z703 | S/Z50%/50%
saurdough titratable acidity, degrees 2,0+0,05
Oh pH 6,21+0,02
titratable acidity, degrees 16,2+0,13
sourdough 24h oH 3572001
baking dough titratable acidity, degrees 7,2+0,05| 6,7+0,04 6,030 6,1+0,03
pH 4,7+0,02 4,8+0,05 4,6+0,02 4,49+0,02
yield of dough (flour +water) 160 165 160 160
fermentation time in pieces of dough 63 75 75 75

Table 5. The characteristics of einkorn bread ¢yali

Tab. 5. Charakterystyka jakziowa chleba z gki z samopszy — S i z pszenicy zwyczajnej — Z

Source: own work Zrédto: opracowanie wiasne

Evaluation of individual properties einkorn einkorn 100% einkorn/ common einkorn/ common
100% + gluten wheat 70%/30% wheat 50%/50%
Yield of bread made with100g of flour 131,0 140,0 131,8 132,0
Volume of bread, cAf100g 259+2 5 280+2,9 277+2,8 288+3,0
Volume of bread, cAt100 g flour 341 392 365 380
Crumb moisture content, % 42,0+0,2 43,0104 42.,8+0,5 43,6+1,0
Titratable acidity , degrees 4,7+0,2 4,5+0,1 4,6+0, 4,6+0,1
Crumb hardness (Instron), [N] 25,5 20,6 18,6 20,1
Organoleptic evaluation, according to PN, points ,130 34,5 35,3 36,0

Bread obtained according to first recipe with 10086
the einkorn flour had the lowest volume, the liferdst, the
structure of crumb with thick walls of the crumbres and
irregular porosity. This result was in line withepgliction
effect of baking test, formulated on the basishef guality
of the einkorn flour. The addition of 3% of glutém ein-
korn flour resulted in better bread structure, hgwa higher
volume of loaves, better crumb wall thickness aarbsgity.
In order to improve the quality of einkorn breadtsewith
replacing part of the flour with common wheat flq@0%
and 50%) were accomplished. The parameters of braad
presented in table 5. Replacement parts of einkiour
with wheat flour increased the bread volume accaydo
share of wheat. Addition of wheat flour improvedrsfi-
cantly the structure and crumb elasticity. It mostempha-
sized that the bread containing 100 % of einkooarfiwith
the addition of gluten in organoleptic evaluatiocored
34,5 points, a similar note received bread contgir80%
of wheat flour, this high evaluation was due tockearoma
of 100% einkorn bread.

4. Summary

Organic sourdough einkorn bread is an attractrop@-
sition for conscious and demanding consumers, whtep

Source: own work Zrédto: opracowanie wiasne
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