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Milling and baking quality of a set of varieties of spelt (T. spelta L.) from
ecological growing system in a fertile sugar beet growing region of Central
Bohemia was evaluated in three-year trials (1996-1998). The applied spelt
varieties included Rouquin (Belgium, 1979), Oberkulmer Rotkorn (Switzer-
land, 1948), Schwabenkorn (Germany, 1978), Steiners roter Tiroler (Germany,
1916), Altgold (Switzerland, 1952). The high-quality Czech breadmaking va-
riety of common wheat (T. aestivum L.) Hana (1985, quality group A) was
used as the check variety. In comparison with the check variety Hana the
evaluated spelt varieties showed a higher value of thousand kernels grains
(TKW), ash content and protein content (13-15% against 11-12.9% of the
check variety Hana). Steiners roter Tiroler and Rouquin of spelt varieties had
the highest and the lowest protein content in all three years, respectively. The
wet gluten content in spelt varieties was also high (about 40%), considerably
exceeding that in the check variety Hana (27-31%). In comparison with the
common wheat Hana the quality of gluten in spelt varieties was lower the
evidence of which were the low values of gluten index and SDS-test, with the
exception of the spelt variety Rouquin whose values were close to that of the
check variety Hana. The total yield of flours in spelt varieties, determined by
milling test with the use of laboratory mill Biihler, moved around 70% at
a level comparable with Hana. Like in grain evaluation high values of the
protein content and wet gluten content were found in the evaluated spelt flours.
Like the quality of gluten in meals the quality of gluten in flours was lower
in comparison with Hana (low values of gluten index and Zeleny sedimentation
test). The best variety in rheological evaluation of flours using farinograph was
Rouquin with a satisfactory value of water absorption (about 60%), dough
development time (above 3 minutes), a favourable value of dough stability
time (3.5-4.5 minutes) and degree of softening (80-100 B.U.). These values
were close to those of the check variety Hana. The values of farinographic
indicators of the other spelt varieties were less favourable and characteristic
of weaker doughs less resistant to mechanical stress. The results of baking test
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well correspond with farinographic evaluation. The varieties which achieved
favourable farinographic evaluation were the best in baking test (Hang
Rouquin) while those varieties which achieved less favourable values of fari:
nographic indicators were worse also in baking test (Steiners roter Tiroley
Oberkulmer Rotkorn, Altgold). In general, it is possible to say that the eValui
ated spelt varieties confirmed a considerable variability on the level of evaly-
ated quality indicators; in particular, the quality of the newer variety Rouquip
moves this variety to a level comparable with the check variety of the commgop
wheat Hana, further from the old, classical spelt varieties which achieyeq
worse results in this evaluation but maintained their original properties of thjg
type of wheat. At the same time, this evaluation confirmed that in comparisop
with the check variety of common wheat the evaluated spelt varieties main-
tained their typical character of quality indicators, in particular a high protein
content, gluten and ash content, when grown in ecological system (without
mineral fertilizers, pesticides and growth regulators).

spelt; varieties; ecological growing system; milling and baking quality

INTRODUCTION

Spelt (T. spelta L.) is an old European wheat cultivar the evidence of which
are archeological findings in many countries, in particular German speaking
countries. Since the Bronze Age the expansion of spelt in the so-called alle-
mande territory was fast at the detriment of one- and two-grained wheat. It
was in fact the widest spread variety of wheat through the historic ages until
the late 19th century when common wheat (7. aestivum L.) with higher yields
prevailed (Schwanitz, 1967).

The total area of spelt (§palda in Czech, samopse in Old Slavic, dinkel in
German) in Europe is currently approx. 14 to 18 thousand ha. It is als.O
a traditional crop grown mainly in harsher, more extensive conditions m
Austria, Switzerland, Germany, Belgium and North Spain. 1

Today’s new interest in spelt is mainly due to its specific sensoric properties
(potential use of spelt for production of special types of pastry, wholemeal bread:
as basis or additives in pastries and other foodstuffs recommended as healthy
food). In comparison with common wheat spelt contains more proteins, gh.l'
ten, vitamins (B1, B2) and minerals (iron, copper and zinc) appreciated 17
human food. Also the content of some essential amino acids is high®
(Chrenkova etal, 2000; Moudry, Dvofacek, 1999).

Although the growing principles for spelt are similar to those for commo?
wheat, a growing of spelt is more modest, less demanding, more resistant
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more able to achieve an acceptable yield in less favourable or unfavourable
conditions, more able to use nutrients than common wheat. It particularly
quits ecological farming and low input growing systems (Kling, 1988;
Fustersc hulte, Kahnt, 1995). However it is difficult to thresh (about
g0 per cent of grains remain in hulls and has to be hulled); this disadvantage
prevents spelt from further expansion.

In the Czech Republic a number of spelt genotypes has been tested since
1990 in growing regions, mainly ecological farms, exceeding 600 ha. Con-
sumers and producers are mostly interested in ecologically grown spelt un-
rreated with mineral fertilizers, pesticides and growth regulators. Such spelt
is greatly demanded on foreign markets. This is why spelt varieties from
ecological farming in comparison with standard breadmaking variety of com-
mon wheat were evaluated in our tests.

MATERIAL AND METHODS

The spelt tests were established in the years 1996 to 1998 at the Uhfinéves
trial station of the Czech University of Agriculture Prague. The Uhfinéves
trial station is certified for test establishment in ecological farming (4 years
after conversion). It is located in a sugar beet growing region with clay brown
soils of the production potential of 84 points. The annual mean temperature
is 8.3 °C, the annual mean precipitation is 575 mm. Table I shows the weather
pattern in the trial years.

L. Weather pattern (Prague-Uh#inéves) in the vegetation period from 1996 to 1998 and long-time
mean values

] ime mean | |
1 Long-fimemean 1996 1997 1998 T
values |
‘ =] ‘ o o =}
Month 5 2 E ‘ £ %) ‘ £ g =
28 | e85l 58 | &2 =& g2~ g8 _ | 282
SEC| $0E| SE0| S8E| SEQ| 588  8E0| S5
ESL | ERE| ES8L| ER&E| EQL| EGE| B8 | EAZ
4 8.2 46 9.5 23.4 6.3 35:1 8.4 28.4
5 13.4 65 12.4 169.7 14.6 25.7 12.9 71.2
‘ 6 16.3 74 16.8 110.6 17.0 84.1 16.9 95.7
7 18.2 74 16.6 105.7 17.0 110.2 17.1 96.1
8 17.5 72 17.5 57.5 19.5 60.5 18.2 58.9
L g,, 14.0 49 10.7 48.9 12.8 | 48.0 12.2 35.6
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The trials were established by using the randomised block method j
r‘epeats, trial plot area 15 m?, seeding rate 250 germinating grains per n11121 o
forecrop was manured potatoes. No mineral fertilizers, pesticides and gr. b
regulat.ors were used in the trials established in ecological growing g .
according to the IFOAM regulations and the Methodological Directi\};Stem
Ecological Farming issued by the Czech Ministry of Agriculture. .

Applied spelt varieties: Rouquin (Belgium, 1979), Oberkulmer Rotk
(S.witzerland, 1948), Schwabenkorn (Germany, 1978), Steiners roter Tir c;rn
Dlgkel (Germany, 1916), Altgold (Switzerland, 1952). The Czechoslo(zrelz
vaqety of common wheat Hana (1985, quality group A) was used as the chezk
variety.

'G.rain samples after harvest of trial varieties were used for evaluation of
m1l_hng and baking quality. The evaluation of technological quality included
grain analyses, milling test (laboratory mill Biihler), analyses of laboratory
produced flours, rheological test of flours in farinograph, test baking and
evaluation of made pastry.

Applied methods:

— Grain evaluation: test weight CSN 46 1010, falling number CSN ISO 3093
(f16 1018), ash content in grain CSN ISO 2171 (46 1019), protein content
CSN ISO 1871 (56 0020), SDS-test CSN 46 1021, wet gluten content CSN
56 0512-10;

— Grain preparation for milling and test milling in laboratory mill Biihler:
methodologies of the former Research Institute of Milling and Baking
Industry Prague;

— Analyses of flours: CSN 56 0512;

— Rheological test in farinograph: ICC Standard No. 115;

— Test baking: automatic baking machine HB-021 3, applied formula: 300 g

of flour, 10 g of sugar, 5 g of salt, 3 g of dried yeast, 10 g of fat, 190 ml
of water.

Ope—way variance analysis was used for statistical evaluation of grail
qugllty indicators, with statistically evident difference between individual
varieties verified by means of Scheffe’s test.

RESULTS AND DISCUSSION

Although special literature contains a number of information about agronomi‘
cal properties of hulled wheat including spelt (Eusterschulte, Ka hnt,
1995; Jorgensen etal, 1996; Riigger, Winzeler, 1993) there is 10
deta.iled information about milling and baking characteristics of such wheat, in
pa1.rt%cular from ecological growing system. There is also a considerable vari-
ability between quality indicators of individual spelt genotypes.
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The authors therefore aimed at quality evaluation of a set of spelt varieties
which includes both the old, classical varieties (Steiners roter Tiroler Dinkel,
Oberkulmer Rotkorn and the most spread post-war Swiss variety Altgold) and
more new and modern ones (the most spread German variety Schwabenkorn
and, in particular, the Belgian variety Rouquin of a character already close
to common wheat).

Grain quality evaluation

Table II shows the results of grain quality evaluation. Grain test weight of
spelt varieties was relatively low in all three years of trial (720-740 g.l’l),
Jower than the value of the check variety of winter wheat Hana and in all cases
pelow the requirement on breadmaking wheat (780 g.l‘l). On the other hand, it
was close to the values published for spelt in West Europe (740-760 glI™h.

Thousand kernels weight (TKW) of the evaluated varieties of spelt were
higher than the value of Hana. In the years 1996 and 1998 it exceeded 50 g
in all spelt varieties while in 1997 it was lower by about 3 g. The values of
TKW in Hana moved between 43.6 g (1998) and 47.1 g (1996). Based on the
results of their trials of select spelt varieties Moudry (1998) and Vlasdk
(1994) published similar data about relatively high TKW in spelt varieties.

The falling number values in spelt varieties were comparable with those
of Hana, with the exception of Steiners roter Tiroler and Oberkulmer Rotkorn
with a lower falling number values. In spite of this the values of all spelt
varieties in all years exceed the commercial requirement on falling number
value of 220 s.

Typically for spelt, ash content in grain in all three years of trial with
values above 2 per cent exceeded the value of the common wheat Hana.

The published interval of protein content in grain is rather large in case of
spelt (12-20%) (Cubadda, Marconi, 1995). According to Grella
(1996), Hein (1997), Jorgensen, Olsen (1997) as well as other
authors the protein content in grain shows a considerable variability in spelt
according to variety and weather pattern in the year although it tends to be
higher in spelt than in common wheat.

The interval of protein content in the evaluated spelt varieties was 13-15%
in all three years (Hana 11% in 1996 and 1998, 12.9% in 1997) with a sta-
tistically evident difference between the spelt varieties and the check variety
of winter wheat Hana. Steiners roter Tiroler, Schwabenkorn and Oberkulmer
Rotkorn of spelt varieties showed the highest and Rouquin the lowest protein
content in all three years of trials.

The wet gluten content in dry matter is high in spelt varieties (approx.
40%); this value complies with consumer’s requirements (40-42%) and con-
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siderably exceeds that of the check variety Hana (27 and 28% in 199¢ ang
1997, 30.7% in 1998). Like in case of protein content all spelt varietieg ang
the check variety of common wheat show a statistically evident difference in
wet gluten content in all three years of trial. Steiners roter Tiroler, Schwa.
benkorn and Oberkulmer Rotkorn of spelt varieties showed again the highest
and Rouquin the lowest wet gluten content like in case of protein Content,
However, the quality of gluten in spelt varieties was lower than in the wingep
wheat variety Hana, the evidence of which are the low values of gluten index
(50-60% of Hana on the average) and SDS-test (70-80% of Hana on the

average) in spelt varieties, with the exception of Rouquin whose values are
close to those of the check variety Hana.

Results of test milling in laboratory mill Biihler

According to Vlasak (1994) the long, deep groove in spelt grain will
reduce milling yield so that spelt will be more suitable for wholemeal pastry.
The yield of break flours and reduction flours as well as total yield of flours
is comparable in the evaluated spelt varieties and the check variety Hana
(total yield of flours about 70%).

The yield of semolinas in spelt varieties which is about 60% exceeds the
value of the check variety Hana (103-109% of Hana). The peelability of
semolinas in spelt varieties of 80-93% is comparable with that of the check
variety of common wheat Hana (Table 1V).

Quality evaluation of flours

The content of ash in flours is lower than in grain (meals). Unlike grain
evaluation, the evaluation of flours shows less difference between spelt va-
rieties and the check variety Hana — the content of ash in spelt varieties and
in Hana is 0.5-0.7% and 0.4-0.5%, respectively.

The protein content in flour is higher than in meals by approx. 0.5-1.0%.
Like in grain evaluation the highest protein content is in the spelt varieties
Steiners roter Tiroler, Schwabenkorn and Oberkulmer Rotkorn (15—16%),
with a lower content measured in Rouquin (about 14%) and the check variety
Hana (12.1-12.8%). The wet gluten content is very high in spelt varieties
(45-50%) and, except for Rouquin (about 40%), clearly exceeds the same
value in Hana (32-36%). Like in meals the quality of gluten in spelt flours
is lower than in Hana the evidence of which are the low values of gluten
index (50-60% of Hana) and Zeleny sedimentation test (60-74% of Hana);
nevertherless, they still exceed 20 ml which is the minimum requirement of
customers. Falling number both in spelt varieties and Hana is even too high
(above 300 s) in the years 1996 and 1998, with a reduction in 1997 (Table V)-
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D

ults of farinographic evaluation of flours and test baking
Res

The following indicators were determined from farinf)gran'l: farmggcrlaplrléz
ter absorption, dough development time, dough _stablhty' time an egli
i ftening. It is likely in evaluation of technological baking wheat qua ity
g heats .with a higher-quality protein will have a higher value of water
o tion, longer development and stability time and a lower Va}ue of degree
gtf)ss()()rfl)tenir{g. T:ble 6 shows the results of farinographic evaluation of flours.

The values of water absorption are most fr§quent1y petween 531;613}‘1%3&112
Furopean wheats and up to 70% in high-q}lahty Amencz}n ogesl.1 oVera °
evaluated spelt varieties and the check variety Hana ach1ef;/ef t I_f; aa) g
level of flour extraction (54-60% for spelt varieties, 62—-65% for Hana).

Dough development time in the evaluated varieties makes 2—315 mtl'nuet:eisr;
with the longest values found in Rouquin e.md Hana. Dougb stab1.1tyR 1r;1 o
the evaluated spelt varieties makes 2-3 minutes (3—.3.5 minutes 11:1 0 bgﬁeg
as well as Hana). The values of degree of softening 1n the evaluate v(?r} thé
are more different. The lowest and therefore the b.est ones were %)un fm b
check variety Hana (70-80 B.U.) and in Rpuqum (80-100 B.U.) fo‘ ;F .
varieties. The other spelt varieties showed higher values of d'egree of so ia_
ing (110-160 B.U.) characteristic of weaker doughg Jess resistant t;)1 mecthe
nical stress. The overall evaluation of farinographic test results a .ozvs
statement that the check variety Hana has the best .results, namely satlls actorn};
(above 60%) water absorption, the longest (3.5 mmute;s) dough de;/le op;r_lﬁt
time of all evaluated varieties, favourable (4.5_—5 minutes) doug stg t sy
time, the lowest (70-80 B.U.) degree of soften}ng of all evaluated yar:i(:,) llle};
Rouquin may also get a positive evaluation. High values of Pflouguﬁn fre
indicators, in particular long stability time and low dggree of so.(e1 ing; =
also mentioned by Machéi etal (1996) on jthe basis of their tria Ssteiserg
varieties in potato and sugar beet growing region. Thf.l .spelF Varletg e na
roter Tiroler with short dough development and stability t1rpe an as e;l
sharp degree of softening may be described as the worst variety 1n generat.

The key indicator for baking test evaluation is specific Volgme .Of 'bg?ad;
The evaluated set of varieties showed considerable differences 1n thl}s1 in hlcak
tor (Table VI). The highest specific volume of bre:?\d was foul}d in é 1% c1 SZO
variety Hana (1890-1930 cm?) and the spelt variety Rouquin (}1) o — i
cm’), the lowest one in Steiners roter Tiroler: Anothe?r 'p‘art of ba mgt :
evaluation is sensoric evaluation of taste sensation, flexibility and ;()10;051 y (')n
crumb, crust parcelling and overall appearance o_f bread. Haqa a;n Oug?rll
again achieved the highest total scores, with Steiners roter Tiroler recet g
the worst evaluation.
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It is therefore possible to say that the overall evaluation of baking tegt
corresponds with the farinographic evaluation. The varieties which achi
favourable farinographic evaluation were also the best in the baking
(Hana, Rouquin), while those whose values of farinographic indicators
unvafourable were worse also in baking test (Steiners roter Tiroler, Obe
mer Rotkorn).

Finally, it is possible to say that the above mentioned results of mi]ling
and baking quality evaluation proved a good quality of spelt from ecologica]
growing system. In comparison with the check variety of winter wheat the
evaluated spelt varieties maintained their typical character of quality indica-
tors, particularly a high protein content, wet gluten and ash content, evep
without mineral fertilizers, pesticides and growth regulators.

The evaluated spelt varieties also confirmed a considerable variability on
the level of evaluated quality indicators; in particular, the quality of the newer
variety Rouquin (mainly the results of sedimentation tests but also farino-
graphic and baking test evaluation) moves this variety nearer to common
wheat, rather than the old, classical spelt varieties which achieved worse
results in this evaluation but maintained the original properties of this type
of wheat. However, one should bear in mind that in the above mentioned
period of time the check variety Hana belonged to the best-quality bread-
making varieties of Czech crop production.

Wwel]
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CAPOUCHOVA, 1. (Ceské zemé&délska univerzita, katedra rostlinné vyroby, Praha,
Ceska republika):

Technologicks jakost psenice $paldy (Triticum spelta L.) z ekologického zptisobu
péstovani.

Scientia Agric. Bohem., 32, 2001: 307-322.

V tfiletych pokusech (1996-1998) byla hodnocena mlynafska a pekafskd jakost souj
boru odrid pSenice Spaldy (7. spelta L.) z ekologického systému péstovéni v urodné
feparské oblasti stfednich Cech. PouZité odriidy $paldy: Rouquin (Belgie, 1979), Obe.rkul—
mer Rotkorn (Svycarsko, 1948), Schwabenkorn (Némecko, 1978), Steiners rot.cr Tlvrokf
(Némecko, 1916), Altgold (Svycarsko, 1952). Jako kontrola byla pouZita kvalitni ceska
potravinarska odriida p¥enice obecné (7. aestivum L.) Hana (1985, jakostni skupina A).

Hodnocené odrady $paldy se ve srovndni s kontrolni odridou Hana vyznacovaly vySsi
hmotnosti tisice zrn (HTZ) a vy$§im obsahem popelovin. Pro zrno $paldy je typicky
relativné vysoky obsah N-latek — u hodnocenych odrid ¥paldy se v naSich pokusech
pohyboval ve vSech tfech letech mezi 13 a7 15 % (kontrolni odrida Hana 11—12,9 %D).
Ve viech tfech pokusnych letech byla zjisténa statisticky prikazné diference mezi odru-
dami §paldy a odriidou Hana. Nejvyssi obsah N-latek byl ve vSech tfech letech zazname-
nan u odriidy Steiners roter Tiroler, nejnizsi z odrad Spaldy u odridy Rouquin.

Obsah mokrého lepku v su$in& byl rovnéz u odrid $paldy vysoky (kolem 40 %)
a pfevySoval zna¢né kontrolni odridu Hana (27-31 %). 1 zde byla ve viech sledova-
nych letech zji§téna statisticky prikazna diference mezi viemi odradami Spaldy a k.on—
trolni odriidou. Ve srovnani s pSenici obecnou Hana byl lepek odriid §paldy méné kvalitni,
0 Gemy svéd&i nizké hodnoty Gluten Indexu, dosahujici v priméru u odrad $paldy 50—
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60 % odridy Hana, a SDS-testu (70-80 % odridy Hana). Vyjimku tvofila odriidy
§paldy Rouquin, kterd se v t&chto ukazatelich bliZila kontrolni odrid€ Hana.

Celkova vytéznost mouk, zjisténd pii mlecim pokusu na laboratornim mlyny
Biihler, se pohybovala u odriid $paldy kolem 70 % a byla na drovni srovnatelpg
s odridou Hana.

Pro jakostni hodnoceni mouk byla pouzita mouka odpovidajici granulaci béZné pekay.
ské mouce T 530. U hodnocenych $paldovych mouk byl zji§tén, stejné jako pfi hodnocep;
zrna, vysoky obsah N-latek a mokrého lepku, nejvyssi opét u odridy Steiners roter Tiro-
ler, nejniz§i z odrid ¥paldy u odriidy Rouquin. Obdobné jako lepek Srotd byl 1 lepek
mouk ve srovnani s kontrolni odridou Hana méné kvalitni (hodnoty Gluten Indexu 50-
60 % odrtidy Hana, hodnoty Zelenyho sedimenta¢niho testu 60-74 % odriidy Hana).

Z reologického hodnoceni mouk na farinografu vysla z odriid Spaldy nejlépe od-
riida Rouquin, kterd dosdhla uspokojivé vaznosti (kolem 60 %), doby vyvinu t&sta
nad 3 minuty, pfiznivé doby stability t&sta (3,5-4,5 minuty) a poklesu konzistence
(80-100 B. J.). Témito hodnotami se bliZila kontrolni odridé Hana. Ostatni odridy
$paldy dosahly méng piiznivych hodnot farinografickych ukazateld, charakteristic-
kych pro slabsi tésta s mensi odolnosti vii¢i mechanickému naméhani.

Vysledky pekafského pokusu dobfe koresponduji s farinografickym hodnocenim.
Odrady, které dosahly piiznivého hodnoceni na farinografu, obstdly nejlépe i pfi
pokusném peceni (Hana, Rouquin) a naopak odridy, které dosdhly méné pfiznivych
hodnot farinografickych ukazateld, skonéily i v pekafském pokusu hiife (Steiners
roter Tiroler, Oberkulmer Rotkorn, Altgold).

Celkové lze konstatovat, e mezi sledovanymi odridami $paldy se potvrdila znatnéd
variabilita v tirovni hodnocenych jakostnich ukazateld, kdy zejména nové;jsi odriida Rou-
quin se svou kvalitou (zejména vysledky sedimentalnich testd, ale i farinografickym
hodnocenim a vysledky pekatského pokusu) ukézala na trovni srovnatelné s kontrolni
odriidou pSenice obecné Hana, ale vzdaluje se starym, klasickym odriidam $paldy,
které dosahly pfi tomto hodnoceni sice horSich vysledkd, ale podrZuji si ptvodni
vlastnosti tohoto druhu pSenice.

Nage hodnoceni sou¢asné potvrdilo, Ze pfi péstovani v ekologickém systému (bez
hnojeni primyslovymi hnojivy a bez pouZiti pesticidli a reguldtorl ristu) si hodnocené
odriidy $paldy podrZely sviij typicky charakter jakostnich ukazateli — zejména vysoky
obsah N-litek, lepku a popelovin ve srovnéni s kontrolni odradou psenice obecné.

pSenice $palda; odrady; ekologicky systém péstovani; technologicka jakost
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