VYcraHoBI€HO crenu(iuHICTh KOHTPOJIO CTIMKOCTI 10 BOBYKA, 1[0 BU3HAUYCHO HASBHICTIO
reHeTHYHUX (axropiB. OTxe HalKpalyuM METoA0M OOpPOTHOM 3 BOBUKOM € FT€HETHYHHNA METO/I.
Ane B mirepaTypi HE BHUCBITJIEHO 3aKOHOMIPHOCTEH YCHaJIKyBaHHS CTIMKOCTI /10 HOBHUX
BIPYJICHTHUX pac BOBYKa, MOIIUPEHUX B YKpaiHi, 10 BaKJIMBE U1 CTBOPEHHS KOMEPIIHHHX
riopuais. Takox mOTpeOyIOTh PO3BHUTKY JIOCTI/DKEHHS 3B'SI3KYy MDK CTIMKICTIO O HOBHUX
BIPYJICHTHUX Pac BOBYKA, SIKI MOIIMPEH] B YKpaiHi, Ta MIHHUMHU TOCHOJAPCHKUMHU O3HAKaMU B
riOpuiB meproro nokomiHHA. BpaxoByroun 3adikcoBaHi OCTaHHIMHM POKaMH 3MIHH KIIIMaTy B
HanpsMi MiIBUIIEHHS TeMIIepaTypy IMOBITPs Ta IHIII HACIIAKM IOTO INI0OATBLHOTO IMpOIECY,
MOXKHA Tepen0aYuTH 3pPOCTaHHS IHTEHCHBHOCTI YpPaKCHHS COHSIIHUKY Iapa3suTOM, IO
CHPSMOBYE CEJICKI[II0 KYIbTYpU Ha TOEMHAHHS CTIMKOCTI 10 HECHPUSATIMBUX a0I0THYHUX
YMHHUKIB 31 CTIAKICTIO 10 BOBYKA.

Knwuoei cnosa: conswnux, cenexkyis, cmiiuKicms, 60840K, 6IpYIeHMHICMb, PACU, 2eHU
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The article presents the botanical and agronomic characteristics of Triticum polonicum
var. pseudocompactum studied in the eastern forest-steppe zone of Ukraine.

Keywords: Triticum polonicum, performance, biometric and technological parameters, chemical
composition, pasta quality

Introduction.77iticum polonicum (also known as the Polish wheat, which is a confusing
name, because it did not originate or was not cultivated on an industrial scale in Poland) is spring
wheat. It is an allotetraploid (genome formulae AABB) species with 28 chromosomes [1]. T.
polonicum was traditionally grown in small areas of
the Mediterranean region, Ethiopia, Russia and in other parts of Asia. [2] S. Maysoun [3] even
mentioned that this species was cultivated in Ukraine. This species is characterized by
longer glumes and grains in comparison with other wheat species [1, 4].

Literature review and problem articulation. Nowadays when agrarians reopen
neglected and underutilized wheat species, 7. polonicum is in the focus of researchers and
breeders. Popular sites even call it ‘grain of hope’. It is seldom cultivated as an independent food
crop; it is rather considered as material for breeding. Polish wheat can be a source of resistance to
Fusarium head blight [5] and a material for the biofortification of wheat with essential
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micronutrients [6]. Recently, it has been evaluated for bread-making and pasta properties [7, 8].
However, being cultivated in different locations, a crop may change its technological and
biochemical parameters.

Given the above considerations, we set a purpose to investigate performance, biometric
and technological parameters, chemical features of grain, and pasta quality indicators of T.
polonicum grown in the Forest-steppe zone in Ukraine.

Materials and methods. The analyses were carried out on Triticum polonicum var.
pseudocompactum (UA 0300337, PRT) from a collection of the NationalCenter for Plant Genetic
Resources of Ukraine. The plants were grown on typical black soil using traditional farming
techniques. The record plot area was 10 m? in three replications. Grain harvested in 2019, 2020
and 2021 was used in analyses. Three samples of freshly-harvested (to avoid the storage effect)
grain were analyzed for each year.Whole kernels were milled on a laboratory mill LZM. The
protein content was determined by Kjeldahl digestion [9, 10]. The carotenoid level was
spectrophotometrically assessed in acetone extracts as described in [11]. The total antioxidant
activity was investigated by DPPH assay [12, 13]. Fatty acid methyl esters were prepared by the
modified Peisker method [14] and analyzed by gas chromatography [15]. The performance and
its elements were assessed as described in [16]. The test weight and vitreousness were evaluated
in compliance with the State Standard of Ukraine [17]. The grain hardness was determined on a
YPD-300 hardness tester (Ltpm China) (measuring force applied to crush kernels) by the method
developed by A.V. Yarosh et al [18] and expressed in newtons. Pasta was made and assessed in
compliance with the methodical guidelines [19]. The weight increase index (WII) was calculated
by dividing the weight of pasta after cooking by the weight of uncooked pasta. The volume
increase index (VII) was calculated in a similar way: the volume of cooked pasta was divided by
the volume of an uncooked product [20].Pasta color was evaluated by express-method [21]. The
water absorption index (WAI) was determined using the following equation: WAI = [(Weight of
cooked pasta (g) — Weight of uncooked pasta (g))/ Weight of uncooked pasta (g)] x 100 [22]. The
yellowness index (Y1) and whiteness index (WI) were calculated by formula 1 and 2 [23]:

YI=142.86 b/L (1)
WI =100 — [(100 — L)* + a® + b*]>? (2),

where L, a and b are color coordinates measuring lightness, redness and yellowness, respectively.
Data were statistically processed in StatGraphWin and presented as the mean + standard
deviation.

Results and discussion. As Polish wheat is grown on a small scale, constituents of its
performance were not studied in detail. In our plots, Polish wheat was much inferior to the check
durum wheat cultivar (Spadshchyna) in terms of kernel number per spike (Table 1), though there
was no significant difference in the kernel weight per spike between these accessions because
elongated 7. polonicum kernels are much bigger than in durum wheat. This also explains a lower
density of Polish wheat spikes. Low density of spikes can be regarded as a positive feature
because loose spikes are more resistant to fungal infections, in particular to Fusarium pathogens
[24]. However, other researchers investigating Polish wheat found no differences in the spike
density between 7. polonicum and T. durum (14.91-13.16 spikelets per 10 cm of spike vs. 13.35—
13.20 spikelets per 10 cm, respectively) [25]. Taking into account that these authors used a
different measure of the spike density, spikelet number per 10 cm of spike (not kernel number per
10 cm of spike as it is accepted in local studies), we also recalculated the spike density in
spikelets per 10 cm and obtained 20.0 and 26.9 spikelets per 10 cm for 7. polonicum var.
pseudocompactum and T. durum, respectively, confirming a significant difference in this
parameter between the two species. One thousand kernel weight in the Polish wheat accession
under investigation was considerably higher than that in cv. Spadshchyna, though it did not reach
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the maximum, as E. Suchowilska et al. reported that it could amount to 80 g [26]. Still, it can be
involved in crossings as a source of large seeds. There were also upward trends in the kernel
number and weight per plant in 7. polonicum var. pseudocompactum in comparison with cv.
Spadshchyna (though differences did not reach statistical significance) due to greater productive
tillering capacity (number of fertile spikes per plant) of Polish wheat. The kernel number per
spike in the Polish wheat accession under investigation was much higher than the published data
(29.56-25.56)[25]. The kernel weight per spike in our study was also higher than that obtained by
E. Suchowilska et al. for Polish wheat: 1.35-1.32 g [25]. T polonicum var.
pseudocompactum did not differ from the check durum wheat cultivar in the spikelet number per
spike or in the kernel number per spikelet. The spike length was also similar in both species. The
spike length of the Polish wheat accession from our collection was also in agreement with the
value reported by E. Suchowilska et al.: 8.66—8.14 cm[25]. As to the plant height, Polish wheat
plants were slightly shorter than Spadshchyna plants (Table 1), though the difference was not
statistically significant. Polish wheat plants in our study were shorter than those in E.
Suchowilska et al.’s study (112.96-108.54 cm) [25]. Tall plants are often prone to lodging.
Although Polish wheat is not a dwarf species, its lodging resistance was exceptionally high: 9
points on a 9-point scale (where 1 corresponds 100% lodging and 9 means no lodging at all).

Some authors reported that Polish wheat grain could contain up to 27% of protein [3]. The
protein content in grain of the Polish wheat accession under investigation was much lower, but
significantly higher than in the check durum wheat cultivar (Table 2). Our data is in exact
agreement with Suchowilska et al.’s study of 7. polonicum: they reported that the protein content
in this species amounted to 17.3340.88% [26].

Table 1
Performance and biometric characteristics of 7. polonicum var. pseudocompactum

Spadshchyna

T. polonicum

Trait var. pseudocompactum (check durum wheat)
Protein content, % 17.6+0.8* 12.7+0.4
Carotenoid content, mg/kg FW 1.98+0,3 2.29+0,3
TAOA, CGAE/g FW 546.2422 525.6+12
Palmitic 18.4+0.16* 14.9+0.39
Palmitoleic 0.64+0,08 0.42+0.09
Stearic 1.05+0,07 1.21+0,11
Oleic 21.1£1.02%* 24.4+0,33
Fatty acids, % | Linoleic 53.4+0,81 54.3+0,45
Linolenic 4.84+0.41 4.32+0.16
Eicosanoic 0.10+0,04 0.13+0,04
Eicosenoic 0.09+0,04 0.124+0,04
Behenic 0.32+0,08 0.30+0,1

Note: *significant difference in comparison with cv. Spadshchyna (p<0.05).
The carotenoid content in the Polish wheat accession under investigation was

disappointing low (Table 2), because other researchers obtained a significantly higher value of
3.17 mg/kg for this species [27]. It was also lower than that in cv. Spadshchyna. Since high
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content of carotenoids is a prerequisite of good pasta wheat, the investigated accession of 7.
polonicum var. pseudocompactum cannot be classed as such.

The antioxidant activity in Polish wheat grain was similar to that in the check durum
cultivar (Table 2), which is high enough through the lens of data on other tetraploid species [28].
We can hardly compare our results with other studies, as other researchers used a different
method for estimating antioxidant activity (not DPPH assay, but ABTS assay). Nevertheless, E.
Suchowilska et al. [27] did not find significant differences in the antioxidant activity between 7.
polonicum and T. durum either.

The unsaturated fatty acid content in 7. polonicum var. pseudocompactum grain was not
beneficial in comparison with that in the check durum wheat cultivar: the polyunsaturated fatty
acid content was similar in the both accessions under investigation: PUFA (58.24% vs. 58.62% in
T. polonicum var. pseudocompactum and cv. Spadshchyna, respectively); the monounsaturated
fatty acid content in 7. polonicum var. pseudocompactum grain was even lower than in the check
durum wheat cultivar (21.83% vs. 24.94% in T. polonicum var. pseudocompactum and cv.
Spadshchyna, respectively), primarily due to a significantly lower content of oleic acid. As to
saturated acids, the palmitic acid content in 7. polonicum var. pseudocompactum grain was lower
than in cv. Spadshchyna (Table 2). Since palmitic acid is thought to promote development of
cardiovascular diseases [29] and cancer [30, 31], this resultis noteworthy.

Biochemical parameters of 7. polonicum var. pseudocompactum grain feble
Trait T. polonicum Spadshchyna
var. pseudocompactum (check durum wheat)
Protein content, % 17.6+0.8* 12.7+0.4
Carotenoid content, mg/kg FW 1.98+0,3 2.29+3
TAOA, CGAE/g FW 546.2+22 525.6+12
Palmitic 18.4+0.16* 14.9+0.39
Palmitoleic 0.64+0,08 0.424+0.09
Stearic 1.05+0,07 1.21+0,11
Oleic 21.14£1.02%* 24.4+0,33
Fatty acids, % Linoleic 53.4+0,81 54.3+0,45
Linolenic 4.84+0.41 4.32+0.16
Eicosanoic 0.10+0,04 0.13+0,04
Eicosenoic 0.09+0,04 0.12+0,04
Behenic 0.32+0,08 0.30+0,1

Note: CGAE = chlorogenic acid equivalent; FW = fresh weight; TAOA = total antioxidant
activity. *significant difference in comparison with cv. Spadshchyna (p<0.05).

Test weight is widely used as a primary specification in wheat production and generally as
an indicator of milling qualities [32]. The test weight of 7. polonicum var. pseudocompactum
was comparable to that of cv. Spadshchyna and high enough (Table 3) to class it as the highest
grade wheat not only by the standard of Ukraine (75.0 kg/hL) [17] but also by standards of other
countries. For example, in Canada, test weight of > 80.0 kg/hL is required to qualify durum wheat
for grade 1 [33]. According to the US Standards for durum wheat, at least 72.5 kg/hL is required
for grade 1 [34]. Grain hardness is also important in relation to the milling process. 7. polonicum
var. pseudocompactum kernels were harder than check durum wheat kernels (Table 3).While
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comparing our data with published ones, we should be cautious, as different methods are used to
determine grain harness. However, Veha et al. [35] cross-checked the hardness index produced
Perten SKCS 4100 equipment against maximum breaking force in Newtons produced by Lloyd
1000R Testing Machines. Using their data, we can assume that 187 N (Table 3) measured on a
YPD-300 hardness tester corresponds roughly a hardness index of 38. This means that 7.
polonicum var. pseudocompactum is closer to medium hard wheats according to Haraszi et al’s
classification [36,37]or to semi-hard wheat cultivars (7 points) according to the grain hardness
scale [18] than to durum wheat. This explains the fact that despite being tetraploid wheat, 7.
polonicum is traditionally is used in bread-making industry [3] and evaluated as an ingredient in
bread production[7].

In durum wheat, the degree of kernel translucency, i.e. vitreousness of grain, is often used
to predict the cultivar quality. The vitreousness of 7. polonicum var. pseudocompactum was
76£2.1%. This corresponds class 1 wheat (at least 70% of vitreous kernels)according to the
Standard of Ukraine [17], though it was significantly lower than the check durum wheat
vitreousness (Table 3). T. polonicum var. pseudocompactum is grade 1 wheat by this parameter
according to the US Standard for durum wheat, as it requires >75% vitreous kernels for grade 1
wheat [34]. However, Vittera set a higher receival standard for durum wheat in 2019/2020: >80%
of vitreous kernels for grade 1 [38]. Thus, the vitreousness of the Polish wheat accession under
investigation in the study years was just at the lower limit of acceptance for grade 1 and then only
by standards of some countries. Given that the contribution of environmental factors to the
vitreousness variability amounts to 26.2% [28] (hence, vitreousness can be even lower in some
years), T. polonicum var. pseudocompactum cannot be a source of high vitreousness.

Despite the traditional use ofT. polonicum as bread wheat, it was also assessed as material
for pasta. It was shown that the starch in T. polonicum pasta was less digested than that in
dicoccum or in durum wheat pasta[8].7 . polonicum pasta also had a lower glycemic index, while
there were no significant differences in the protein digestibility between the three types of pasta.
Thus, T'polonicum seems to be quite promising for pasta industry.

Pasta and technological qualities of 7. polonicum var. pseudocompactum feled
Trait T. polonicum var. Spadshchyna
pseudocompactum (check durum wheat)
Kernel hardness, N 187+9%* 152+13
Test weight, kg/hL 84.4+0,8 82.6+0,6
Vitreousness, % 76+2%* 8543
L*a*b* 66*4%15% 76*2*10*
Pasta color YI 32,5 18,8
WI 62,6 73,9
Stickeness Absent Absent
WII 3.11£0,05 3.20+0,05
VII 3.77+0,08 3.90+0,07
WAL (g/100 g raw pasta) 216 + 4% 23548
Firmness Very good Very good
Cooking loss, % 5.79+0,16 6.60+0,14

Note: *significant difference in comparison with cv. Spadshchyna (p<0.05).



Cooking loss is among main indicators of pasta quality. A cooking loss of <12% is
considered acceptable and indicative of good quality pasta [39]. Therefore, pasta from T.
polonicum var. pseudocompactum can be classed as excellent by this parameter (Table 3). Pasta
quality is also assessed by weight and volume increase indices. The WII and VII for 7. polonicum
var. pseudocompactum and cv. Spadshchyna pastas were very similar (Table 3). The WII for 7.
polonicum var. pseudocompactum pasta was higher than values usually reported for durum wheat
pasta (2.63-3.00) [40-42]. Similar differences (indicating against 7. polonicum
pseudocompactum) can be traced for the VII (3.77 for T. polonicum var. pseudocompactum pasta
vs. 1.8-2.66 in published papers [42—44]). Nevertheless, we should judiciously interpret such
comparisons since these indices are affected not only by wheat species/cultivar, but also by a lot
of other factors such as kneading and drying modes, diameter and shape of product, cooking time,
etc. The WAI measures the degree of starch swelling in excess water. As a rule, low water
absorption is considered as high pasta quality. Through the lens of this parameter, 7. polonicum
var. pseudocompactum pasta was very good, better than pasta from cv. Spadshchyna (Table 3)
and than published data for durum wheat pasta (252 g/100 g raw pasta [22], though the latter
comparison should also be judged with reserve). However, it should be toted that some authors
find high WAI values to be an advantage as products with high WAI values quickly satisfy
hunger and maintain satiety for a long time [45]. Pasta color is also an important indicator of
quality. Pasta color is usually assessed in color coordinates L*, a*, b*, where L* measures
lightness, a* — redness, and b* — yellowness. Lower L* values corresponds darker and browner
products. In literature, L* values for durum wheat pasta vary a lot: from 88 [46] to 51 [41]. Given
this, L* of 66 for T. polonicum var. pseudocompactum pasta (Table 3) seems to be acceptable,
though worse than for pasta from cv. Spashchyna (76). There are two main causes ofbrown color,
enzymatic and non-enzymatic [47]. The non-enzymatic origin of brownness is attributed to
Maillard reaction, which in fact combines several reactions in presence of reducing sugars and
free amino group associated with lysine. These reactions result in formation of melanoidin (a
brown pigment). Oxidative enzymes (polyphenol oxidases and peroxidases) are enzymatic cause
of brownness. a* (measure of redness) negatively affects pasta color. An increase in redness may
be also related to Maillard reaction and melanoidin accumulation [48], i.e. increased a* values are
undesirable. Hence, a* of 4 (in comparison with 2 for pasta from the check durum cultivar) is not
a beneficial feature for pasta from 7. polonicum pseudocompactum. 1t is difficult to compare a*
(and b*) values in our study with other researchers’ data because in foreign studies Minolta
chromameters are usually used for color estimation. Our express-method uses PhotoShop for
measurements in L* a* b* color space and, in PhotoShop, the a and b components (green-red and
blue-yellow axes, respectively) can range from +127 to —128, while Minolta colorimeters
measure redness and yellowness from -60 to 60. In literature, a* varies from 0.2 [49] to 41 [41].
b* is acknowledged as a very important indicator of past quality as the b* value is directly linked
to carotenoid content, determining variations in the yellow intensity [50]. The b* of 15 seems
rather beneficial for pasta from7. polonicum var. pseudocompactum in comparison with 10 pasta
from cv. Spadshchyna. The published data range from 7 [41] to 25 [47]. The discrepancy between
the low content of carotenoids in 7. polonicum var. pseudocompactum grain and the high value of
b* for pasta from7. polonicum var. pseudocompactum is noteworthy. The pasta yellowness is
known to be related not only to the content of yellow pigments in pasta but also to lipoxygenase
activity during processing [47]. Lipoxygenase oxidizes unsaturated free fatty acids to form
hydroperoxides generating free radicals. Free radicals are quenched by carotenoid pigments,
which result in loss of color (bleaching). Hence, being low-carotenoid,7. polonicum var.
pseudocompactum grain may be still of good color for pasta manufacturing due to low activity of
lipoxygenase (more carotenoids remain unoxidized). However, this assumption requires further
investigation of carotenoid levels both in grain and in pasta. In addition to the L*, a* and b*
components of color, the YI and WI are used. The YI of 32.5 (Table 3) for pasta from T.
polonicum var. pseudocompactum appears to be much more beneficial than 18.8 for pasta from
cv. Spadshchyna, though some researchers reported an incomparably higher value of the YT (92.5
[51]). The WI for pasta from T. polonicum var. pseudocompactum was lower than that for pasta
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from cv. Spashchyna (Table 3). Some authors published even a lower value of the WI for durum
wheat pasta (55.9) [44].

Conclusions. Being grown in Ukraine, 7. polonicum var. pseudocompactum formed more
kernels per spike than the check durum wheat cultivar (36.1+2.74 kernels vs. 46.0+10.2 kernels)
and had a higher thousand-kernel weight than cv. Spadshchyna (62.0+1.13 g vs. 48.844.78 g). It
also showed high values of the kernel weight per spike (2.2340.22 g) and per plant (3.79+0.37 g).
T. polonicum var. pseudocompactum can be involved in crossings as a source of large seeds. The
protein content in grain of the Polish wheat accession under investigation was higher than in the
check durum wheat cultivar (17.6+£0.8% vs. 12.7 + 0.4%), which makes it a source of high
protein content. 7. polonicum var. pseudocompactum grain contains less detrimental for health
palmitic acid than cv. Spadshchyna grain. 7. polonicum var. pseudocompactum is suitable for
pasta industry and can be involved in hybridization as a source of some pasta quality indicators:
its cooking loss was very low (5.79+0.16%), b* value and YI were fairly high (15 and 32.5,
respectively), and the WAI was low (216 + 4 g/100 g raw pasta). At the same time, most of the
other parameters were comparable to those of the check durum wheat cultivar; thus, crossing with
T. polonicum var. pseudocompactum aimed at improving certain performance, technological and
biochemical parameters is not expected to deteriorate major pasta scores or it may even enhance
some of them.
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IIHHUH IIPEJICTABHHK TRITICUM POLONICUM L. JlUII BUPOII[YBAHHA B
VKPAIHT

Penina JI.I, Beuepcbka JILA., lllensikina T.A, T'onik O.B., borycnascekuii P.JI., Cynpyn O.T.,
Anmudepona O.B.
Incrutyr pocnunnunrsa iM. B.S. FOp’eBa HAAH, Ykpaina

Meta i 3agaui gocaimxenb. CborojHi, KoJu arpapii BIJHOBJIIOIOTH IHTEepec J0 3a0yThx Ta
MAaJIONOLINPEHUX BUIB IMIINEHUIl, 1riticum polonicum TpUBEPTAaE yBary CeJIeKI[IOHEpPIB.
[IpoTte mpu BUPOIIYBaHHI B PI3HUX KIIMATHYHUX YMOBAX KyJIbTypa 3MIHIOE CBOT TEXHOJIOTIYHI
Ta 010XIMIYHI TOKa3HUKU. BpaxoByrouM 11 MIpKyBaHHS, MH MOCTABWIM 332 METY JOCIITUTH
0COOIMBOCTI BUPOIIEHOTO B YKpaiHi 3epHa 1. polonicum.

Marepianu Ta Metoau. AHanizyBaiu 3epHO 1. polonicum var. pseudocompactum, BUpPOIICHE 3a
TPAMIIfHOIO arpoTexHoJjoriero. Bmict Oinka Bu3Hadamu wmetojgoM Klenpnansa. PiBeHb
KapOTHHOIMIB BHU3HAYAJIM CIEKTPO(OTOMETPUYHUM METOJOM B alleTOHOBUX EKCTPaKTax.
3arajbHy aHTHOKCUIAHTHY aKTHUBHICTh JOCIALKYBald 3a jgormoMoror DPPH-ananmizy.
JKUpHOKUCIIOTHHH CKJIal aHaTi3yBaIld METOIOM Ta30Boi xpomartorpadii. Macy 1000 3epen Ta
ckJomnoMi0HIcTh omiHoBaiau 3rigHo 3 JICTY. TBepaicTh 3¢pHa BU3HAYAIW Ha TBEPAOMIpi
YPD-300. Omiaky MaxkapoOHHHX BHUPOOIB MPOBOAWIM BIAIOBIIHO JIO0 METOIUYHUX
pexomeHpaamniid. Po3paxoByBanmu iHAEKC 30UThIIEHHS 3a Maco Ta 00’eéMOM, IHJAEKC
BOJIOTIOTJIMHAHHSA, IHAEKC JKOBTM3HM Ta IHJIEKC OimM3HuM MakapoHiB. Komip MakapoHiB
OLIIHIOBATIN €KCIIPEC-METOIOM.

Pe3yabTaTn i 00roBopeHHsi. Maca THCSY1 3epEH MOJIbCKIN MIIEHUINOYIa 3HAYHO BHILOIO, HIK Y
copty CnammuHa (CopT-CTaHAApT TBEPAOI MIIEHUI1). BiqMideHO TeHIEHIIii 10 MepEeBUIIICHHS
KUTBKOCTI 1 Macu 3epeH 3 pociuHu y 7. polonicum var. pseudocompactum TOPIBHSIHO 3 COPTOM
CranmuHa (Xo4ya BIAMIHHOCTI HE JOCSTIM CTaTHCTHYHOI 3HAUYYIIOCTI) 32 paxyHOK OLIBIIOT
MPOJAYKTUBHOI KymucTocTi. Bmict Oinka B 3epHi 7. polonicum var. pseudocompactum OyB
3HAYHO HIDKYHMM, HDK JIesKi OIMyOJIiIKOBaHI JIaHI, aje 3HAYHO BHUIIUM, HDK y 3€pHI COPTY-
crangapty TBepaoi mmenmii (17,6£0,8% 1 12,7+0,4%). BwmicT kapoTHHOImIB y 3epHi
nmoyibcbkoi mmieHuii OyB Hu3bkuM (1,98+0,3 wmr/kr), omHak 3Ha4yeHHsS b* (MOKa3HHK
YKOBTU3HM) JUISI MaKapOHHUX BUPOOIB Oysio BigHOCHO BHUCOKHMM (15). BmicT mambMiTMHOBOT
KUCIOTHU B 3epHi T.polonicum var. pseudocompactum OyB HIKYUM, HDK y copTy CoaamuHa.
TBepaicte 3epHa Ha piBHi 187 H o3Hauvae, mo 7. polonicum var. pseudocompactum
BIJIHOCUTBCS CKOpIIIIE 0 CepeAHbOTBEpANX a00 HaBiTh M'skux XJIIBHUX mmeHuis, HOK 10
TBepaux. Makapouu 3 T. polonicum var. pseudocompactum MOXHa KIacU(pIKyBaTH SIK
BIJIMIHHI 3a piBHEM BTpar npH BapiHHi 5,79+0,16%. 3a mokazuukom WAI (216 + 4 /100
CHUpHUX MaKapoH) MakapoHHW 13 3epHa 1. polonicum var. pseudocompactum Takox Oynu
KpalllMMU, HDK MakapoHH i3 3epHa copry CraamnHa.

BucuoBku. 3pazox 7. polonicum var. pseudocompactum mMaB OUIbINY KIIBKICTB 3€PEH 3 KOJOCY
Ta Macy TUCSYl 3epeH HiK y copT mimeHuii TBepaoi Crnammmunaa. Takox y 7. polonicum var.
pseudocompactum yCTAaHOBJICHO BUCOKI 3HaUEHHS MAacH 3€peH 3 Koyocy i 3 pocnunu. Lle nae
migcraBu BBakaTu 1. polonicum var. pseudocompactum JKepeaoM KPYIHOCTI 3epHa. BMmicT
Ooutka B 3epHi 1. polonicum var. pseudocompactum OyB ICTOTHO BHIIUM, HDK y COPTY
CraamuHa, o poOUTh MOJILCHKY IMIIESHUINIO HKEPEIOM BUCOKOTO BMICTY OuIKa. 7. polonicum
var. pseudocompactum TPUJATHA IJi1 BUPOOHMIITBA MaKapOHHUX BHPOOIB 1 MOXe OyTH
3aydeHa 0 TIOpHaM3aIii K HKEPeNo JESKHUX IMOKA3HHKIB SKOCTI MaKapOHHUX BHPOOIB:
BTpaTH TpU BapiHHI Oynu Ty)Ke HU3BKUMHU, 3HaueHHS b* 1 YI Oynmu HOCUTH BHCOKMMH, a
3HaueHHS WAI Oyiio Hu3bkuM. BojHOoyac OUIBIIICTH IHINMX TOKAa3HUKIB Oyl Ha pIiBHI 3
MMOKa3HUKaMH copTy TBepaoi mmeHuii CrnammuHa. Takum 4uHOM, 3anydeHHs 1. polonicum
var. pseudocompactum 'y CEIEKIIHI MpOTpaMu JI03BOJIUTh TOKPAIIUTH MPOIYKTHBHI,
TEXHOJIOTIYHI Ta OI0XIMIYHI MapamMeTpH 3€pHa, a TAaKOX MEBHI MOKA3HUKH BaXJIUBI IS
BUPOOHMIITBA MAaKapPOHUX BUPOOIB.
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VALUABLE REPRESENTATIVE OF TRITICUM POLONICUM L. FOR GROWING IN
UKRAINE

Relina L.I., Vecherska L.A., Sheliakina T.A., Golik O.V., Bohuslavskyi R.L., Suprun O.H.,
Antsyferova O.V.

Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

Purpose and Objectives. Nowadays when agrarians reopen neglected and underutilized wheat
species, Triticum polonicum is in the focus of researchers and breeders. However, being
cultivated in different locations, a crop may change its technological and biochemical
parameters. Given these considerations, we set a purpose to investigate features of T.
polonicum grain grown in Ukraine.

Materials and methods. The analyses were carried out on Triticum polonicum var.
pseudocompactum grown by traditional farming techniques. The protein content was
determined by Kjeldahl digestion. The carotenoid level was spectrophotometrically assessed in
acetone extracts. The total antioxidant activity was investigated by DPPH assay. Fatty acids
were analyzed by gas chromatography. The test weight and vitreousness were evaluated in
compliance with the State Standard of Ukraine. The grain hardness was determined on a YPD-
300 hardness tester. Pasta was assessed in compliance with the methodical guidelines. Pasta
color was evaluated by express-method. The weight increase index, volume increase index,
water absorption index, yellowness index, and whiteness index were calculated.

Results and discussion. One thousand-kernel weight in Polish wheat was considerably higher
than that in check cv. Spadshchyna (check durum wheat variety), though it did not reach the
maximum because 7. polonicum. There were upward trends in the kernel number and weight
per plant in T. polonicum var. pseudocompactum in comparison with cv. Spadshchyna
(though differences did not reach statistical significance) due to greater productive tillering
capacity. The protein content in Polish wheat grain was much lower than some published data,
but significantly higher than in the check durum wheat cultivar (17.6+0.8% vs. 12.7 £+ 0.4%).
The carotenoid content in Polish wheat grain was low (1.98+0.3 mg/kg), however the b* value
(indicator of yellowness) for pasta was relatively high (15). The palmitic acid content in 7.
polonicum var. pseudocompactum grain was lower than in cv. Spadshchyna. The kernel
hardness of 187 N means that 7. polonicum var. pseudocompactum is closer to medium hard
or even soft BREAD wheats than to durum wheat. Pasta from 7. polonicum var.
pseudocompactum can be classed as excellent bythe cooking loss value 0f5.79+0.16%.
Through the lens of the WAI value (216 = 4 g/100 g raw pasta), 7. polonicum var.
pseudocompactum pasta was also better than pasta from cv. Spadshchyna.

Conclusions. Being grown in Ukraine, 7. polonicum var. pseudocompactum formed more kernels
per spike than the check durum wheat cultivar and had a higher thousand-kernel weight than
cv. Spadshchyna. It also showed high values of the kernel weight per spike and per plant. It
can be a source of large seeds.The protein content in Polish wheat grain was higher than in cv.
Spadshchyna, which makes it a source of high protein content. 7. polonicum var.
pseudocompactum 1is suitable for pasta industry and can be involved in hybridization as a
source of some pasta quality indicators: its cooking loss was very low, b* value and YI were
fairly high, and the WAI was low. At the same time, most of the other parameters were
comparable to those of the check durum wheat cultivar; thus, crossing with 7. polonicum var.
pseudocompactum aimed at improving certain performance, technological and biochemical
parameters is not expected to deteriorate major pasta scores or it may even enhance some of
them.

Key words: Triticum polonicum, performance, biometric and technological parameters, chemical
composition, pasta quality
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