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Aim. To determine the formation of bound amino acids in grain of new wheat varieties and its biological value.
Methods. Field, physical-chemical, computational, analysis. Results. The differences in amino acid composi-
tion of new varieties and lines of wheat were analyzed. It was established that the highest content of essential
amino acids was in the grain of the Kulundynka variety (5.18 %) or 2.5 times higher compared to the standard
(2.99 %). Their content in the grain of soft wheat, obtained by the hybridization of Triticum aestivum L./Triti-
cum spelta L., was 1.4—1.5 times higher compared to the control. The grain of the soft variety Kulundynka had
the highest biological value as the score of essential amino acids was not deficient and the remaining varieties
were deficient in 2-5 amino acids. Only methionine was deficient in the grain of soft wheat lines (AAS = 64—
74 %). Conclusions. The content of amino acids in soft wheat grain depends considerably on weather condi-
tions, selective-genetic origin of the variety and the line. Glutamic acid, proline, and leucine were found to be
most abundant. Out of nine samples of soft wheat tested, only the seed of the Kulundynka variety had a non-
deficient amino acid score (91-298 %), and in the Pannonikus variety methionine was limited (49 %). The best
balanced content of amino acids is present in the grain of non-spelt lines, obtained by hybridization of Triticum
aestivum L. and Triticum spelta L., namely P 7 and LPP 1314. The grain of these lines has a non-deficient
amino acid score, more methionine (AAS = 64-74 %), and supplies human daily requirement in the best way.

The grain has a high index of complex estimation and metabolization coefficient for essential amino acids.
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INTRODUCTION

According to the data of FAO experts, the developed
countries with about 20 % of the world population
supply about 50 % of the world production of wheat
grain [1, 2].

It is possible to solve the problem of producing veg-
etative protein, valuable for bread baking and confec-
tionary production, using grain of minor wheat vari-
eties or introgressive lines due to higher content of
protein and better balance in terms of essential amino
acids [3, 4]. In addition, there are a great number of
newly hybridized introgressive varieties and lines of
wheat, the amino acid composition and biological val-
ue of which has not been studied in fine detail [5, 6].
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One of the most important parameters of grain
quality is the quantitative content of essential amino
acids [7]. The information on the nutritional content
of foods brings the knowledge to bear on the goals
of food analysis and food science, may contribute
to the establishment of policies on food production
and storage, the evaluation of the nutritional status,
the formulation of therapeutic diets and investiga-
tions into the relationships between diet, health and
disease [8].

The essential amino acid parameter is not stable, and
may change depending on wheat variety, weather con-
ditions and agrotechnology [9, 10]. Therefore, the de-
termination of amino acid composition of seed protein
and its biological value in the grain of new varieties
and lines becomes eminent.
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MATERIALS AND METHODS

The experimental part of the work was conducted
in the Laboratory of estimating the quality of grain
and grain products at the Uman National University
of Horticulture. The grain of soft winter wheat of the
following varieties was used: Podolianka, Kokha-
na, Chornobrova with violet kernel, developed in
Ukraine, and the varieties produced in other Europe-
an countries, North America and Africa — Pannonikus
(Austria), Emerino (Cyprus), white grain Kulundynka
(Russia), Ac Meckinon (Canada) as well as the lines
obtained by hybridization of Triticum aestivum and
Triticum spelta — LPP 1314, P 7 (Ukraine). All va-
rieties and lines were grown in the conditions of the
Right-Bank Forest-Steppe of Ukraine in 2013-2015.
The area-specific variety of soft winter wheat (nation-
al standard) Podolianka (st) was used as standard.

The experimental plot is located at Mankivsky nat-
ural farmland of the Medium Dnieper-Bug District
in the Right-Bank Forest-Steppe with the Green-
wich geographical coordinates of 48° 46'56,47"
north latitude and 30° 14'48,51" east longitude.
The altitude is 245 m. The soil of the experimen-
tal field is podzolic chernozem. The thickness of
the soil profile, including P(h)k horizon, is 140-
160 cm. The structure of soil within the profile is
moderately dense, the granulometric composition
is even. The degree of base saturation is 87-97 %
with the medium acid reaction of the soil solu-
tion. The potential acidity fluctuates from 1.8 to
4.2 cmol/kg of soil. The maximal capacity of absorb-
ing cations in the upper horizon is 29-32 cmol/kg
of soil.

In 2012 and 2013, the weather conditions were cha-
racterized by a smaller amount of precipitation, with
178 and 209 mm of precipitation in April-July res-
pectively, or 15-36 % less compared to the mean
perennial index (277 mm). There was a sufficient
amount of precipitation in 2014 and 2015. In April-
July, there were 374, 292 and 271 mm of precipitation
respectively, but their distribution was different. In
2013, there were only 13.3 mm, in 2015 — 45.8, and in
2014 — 140.8 mm of precipitation in the phase of stem
elongation. Air temperature also had its impact on the
growth and development of wheat varieties and lines.
For instance, during the period of intense growth of
the stem (stem elongation — earing) in 2013 it was un-
favorable compared to the optimal temperature (9-
16 °C), amounting to 18-21 °C. During the remaining
years of the studies, the air temperature was optimal.
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During the period of grain ripening, the air temperature
was below the optimal indices (22-25 °C), in addition,
there were 65.6—143.6 mm of precipitation.

The predecessor crop was oat (Avena sativa L.), cul-
tivated for green fodder. Wheat was grown without any
fertilizers or protectors.

The content of bound amino acids was determined
by the method of ion-exchange liquid chromatography
with the analyzer for amino acids T-339 (Mikrotechna,
Czech Republic, Prague).

The Amino Acid Score (AAS) was defined by the fol-
lowing formula [8] according to FAO/WHO:

Ac

4=0

%100,
where A — amino acid score, %; Ac — actual content
of amino acid, mg/g of grain; O — optimal content of
amino acid, mg/g of grain.

The integral score was defined by the following for-
mula:

4 :%’x 100,

where A — amino acid score, %; Ac — actual content of
amino acid, g/100 g of grain; D — daily requirement of
this component by the organism of an adult, g.

The metabolization efficiency coefficient (MEC) of

_2EA
MEC = SN

essential amino acids was determined by the formula:
where XEA — content of essential amino acids, %;
2NA — content of non-essential amino acids, %.

The index of complex estimation (ICE) was deter-
mined by the formula:

_ | A Ae, Ac, P P P,
]CE_\/ 0, 4c,” 70, " Tae, ae, " Tac,
where Ac — actual value of the index; O — optimal
value of the index; P — permissible value of the index;
Ac/O —ratio, used for indices, the actual value of which
should exceed the optimal one; P/Ac — ratio, used for
indices, the actual value of which should be lower than
the permissible level; » — number of indices, used in

the model.

The statistical processing of the data was conducted
in Microsoft Excel 2010 and STATISTICA 10. The
interpretation of the impact level by the coefficient

(thumb rule — Cohen): 0.02-0.13 — weak, 0.13-0.26 —
medium, >0.26 — high.
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The dispersion analysis was used to confirm or refute
“null hypothesis”. The method envisaged the value of
coefficient “p”, which demonstrated the probability of
the respective hypothesis. In case of p < 0.05, the null
hypothesis was refuted and the impact of the factor was
reliable [11, 12].

RESULTS AND DISCUSSION

The sum of amino acids in the grain of soft wheat
varieties varied from 10.55 % in the variety Ac Mack-
innon to 17.47 % in the variety Kulundynka (Table 1).

In the grain of soft wheat lines, obtained by hybrid-
ization of Triticum aestivum L./Triticum spelta L., the
sum of amino acids varied from 15.03 to 16.17 %,
which was in general considerably higher as compared
to the standard variety Podolianka (11.06 %, at 5 %
Least Significant Difference, 5 % LSD = 0.68).

The content of essential amino acids was consider-
ably higher compared to the standard (LSD = 0.21).
The highest content of essential amino acids was in the
grain of variety Kulundynka (5.18 %). The standard
had 2.99 % essential amino acids.

We also found that the content of amino acids in
wheat grain was strongly correlated with the variety
and weather conditions (Fig.). The impact degree of
the variety was the highest for essential amino acids —
0.71 and 0.93 — for non-essential acids. The degree of
impact of weather conditions was 0.62.

The grain of other wheat lines was also characterized
by high content of this group of amino acids. The content
of essential amino acids in wheat lines, obtained by
hybridization of Triticum aestivum L./Triticum spelta
L., was from 4.17 to 4.51 % or 1.4-1.5 times higher
compared to the control.

Table 1. The content of bound amino acids in the grain of some varieties and lines of wheat, mean for the period of 2013—

2015, in %
Variety, line
Amino
el liaiiio(-st) Kokhana | Emerino Plfillflz- Mac/lzicr:mon 13;111‘;(‘;' C;(;r:: - |LPP1314 )| P7 LSDys
Val 0.48 0.52 0.52 0.47 0.54 0.66 0.53 0.68 0.63 | 0.03
Ile 0.38 0.42 0.54 0.49 0.41 0.75 0.43 0.65 0.45 | 0.03
Leu 0.59 0.69 0.68 0.70 0.76 0.98 0.66 0.85 0.77 | 0.04
Lys 0.37 0.41 0.40 0.56 0.43 0.71 0.47 0.54 0.61 | 0.03
Meth 0.06 0.07 0.07 0.10 0.08 0.15 0.07 0.08 0.09 | 0.01
Thre 0.33 0.37 0.34 0.54 0.37 0.74 0.36 0.47 0.58 | 0.02
Try 0.27 0.33 0.32 0.41 0.28 0.42 0.40 0.54 0.45 | 0.02
Phen 0.50 0.58 0.52 0.56 0.48 0.69 0.42 0.66 0.59 | 0.03
%, 2.99 3.39 3.39 3.85 3.36 5.18 3.34 4.51 4.17 | 0.21
Ala 0.43 0.61 0.46 0.78 0.49 0.93 0.42 0.80 0.71 | 0.03
Arg 0.49 0.70 0.51 0.87 0.61 1.05 0.55 0.80 0.87 | 0.04
Asp 0.53 0.71 0.71 0.99 0.70 1.13 0.91 0.92 1.22 | 0.04
His 0.50 0.52 0.48 0.70 0.43 0.79 0.44 0.82 0.76 | 0.03
Gly 0.48 0.54 0.51 0.74 0.49 0.81 0.46 0.84 0.83 | 0.03
Glu 3.43 3.97 3.27 3.52 2.55 3.86 3.78 4.30 388 | 0.16
Pro 1.17 1.07 1.02 1.14 0.94 1.66 0.95 1.31 0.99 | 0.06
Ser 0.65 0.66 0.53 0.93 0.56 1.10 0.49 0.92 0.88 | 0.04
Thir 0.33 0.45 0.39 0.44 0.30 0.80 0.35 0.78 0.50 | 0.02
Cys 0.06 0.12 0.09 0.11 0.10 0.23 0.11 0.19 0.22 | 0.01
. 8.07 9.36 7.96 10.18 7.19 12.29 8.47 11.65 10.87 | 0.47
) 11.06 12.75 11.35 14.03 10.55 17.47 11.81 16.17 15.03 | 0.68
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Fig. 1. The degree of impact of the factors under investigation on the content of amino acids

The main component of the amino acid composition
of wheat grain is glutamic acid, the content varied from
2.55 to 4.30 % depending on the variety and line. The
content of leucine and proline was higher as compared
to other amino acids — from 0.59 % in Podolianka
variety grain to 0.98 % in Kulundynka variety grain.
The lowest indices were registered for the content of
cystine, which varied from 0.06 to 0.23 %.

It is known that the content of protein or sum of amino
acids does not correspond to high biological value of
grain [13, 14]. In addition, the content of amino acids
does not carry any information about meeting human

organism requirements. Therefore, the value of amino
acid score is calculated [14]. It is known that lysine and
methionine are limiting amino acids in wheat protein in
most varieties and lines, the amino acid score of which
varied in our hands from 29 to 91 % (Table 2).

It was determined that at the accuracy of determining
the content of amino acids in grain of about 5%, the
score of 95% is considered to be non-deficient [15].

Thus, the protein of Kulundynka variety grain is the
most balanced, as the score of essential amino acids is
non-deficient, and the remaining varieties and lines are
deficient in 2—5 more amino acids in addition to lysine

Table 2. The amino acid score of grain of varieties and lines of different wheat species (2013-2015), %

Amino acid

Variety, line

Meth + cys Lys Thre Val Ile Leu Try Phen + thir
Podolianka (st) 29+ 7° 76 £ 5° 76+£15° | 88+15° | 88+£12° | 107+2" | 144+123° | 162+6a
Kokhana 44 + 5° 84 + §° 854+ 18 | 96+ 11° | 95+ 15> | 128 £12° | 165+ 128° | 206 +35°
Emerino 34£11¢ 73 £9° 63£21° | 81£29° | 97+£37° | 103 +£35°| 138+91° | 170+ 14a
Pannonikus 49+ 17¢ 112+£7¢ | 122+£30° | 85+26° | 113£35° | 121 £19° | 212+ 174° | 189 +28b
Ac Mackinnon 44 £ 8° 90 £ 16° 857 98 £9° 93+ 16b | 149 +33¢| 130=+90° 159 £ 32¢
Kulundynka 91+ 12° | 144£15° | 169+£19° | 120£13° | 172+£8* | 187 +£28" | 210+ 164° | 298 £ 30°
Chornobrova 43+10° | 97+ 16° 82+6" | 96+10° | 97+ 15> | 126 £28¢ | 185+ 126° | 157 +28°
LPP 1314 64+10° | 11216 | 106+£9* | 125+£9* | 148+ 10* | 165+32° | 240+ 150° | 291 +52°
P7 74+£17° | 120+£33° | 133 +£24° | 114+£30° | 102 £26° | 141 £25° | 237 +£200° | 208 +£27°
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Table 3. The mean amino acid content (%) of essential amino acids per 100 g of grain of some varieties and lines of wheat

determined over the period 2013-2015

Variety, line
Amino
acid liaIr)lcl)((;o(-st) Kokhana | Emerino Pl?illlllllcs)- Mac/l?i(l:mon 13;11111;(1: Clilri)r:; “| LPP1314 P7

Val 19 £ 4 21+3b 21 +3° 19 £ 6° 22420 26+3> | 21+£2° 28 + 3¢ 25+ 7°
Ile 20 + 3° 21 £ 4 27 + 22 25+ 8 21 +4° 38+2 | 22+4° 33420 23 + 6°
Leu 13 + 4¢ 15+£3b 15+£3b 15+7¢ 17 +2° 2242% | 14+£2° 19 £2° 17 +5¢
Lys 10+2° 10 +£2°0 10+ 10 14 + 3¢ 11+£12 18+£3% | 12+£2° 1310 15+5¢
Meth 3+1° 4+1° 4+1° 6+1° 5+2° 9+2° 4+1° 5+1° 5+£1°
Thre 14+ 3¢ 16 + 4¢ 15+ 3¢ 23+ 6° 16 +2° 324+4% | 15+2° 20 + 22 25+ 5°
Try 35+ 10° 42 + 5° 40 +2° 52£9° 35+£5° 53+ 15° | 51+3¢ 68 + 4° 57 +£13¢
Phen 12 £ 4° 13£2° 12 £2° 13 £4° 11 +£2° 16 £ 4° 10£1° 15+£2° 14 £5¢
Ala 7+ 10 9+2b 7+1° 12 +£3¢ 8+ 12 14 £2° 7+12 13+£12 11+£2°
Arg 8§+ 2b 12+ 3¢ 9+2b 14 +1° 10+ 12 18 £2° 9+1? 13+£1° 15 +£3¢
Asp 5+1° 6+1° 6+1° 9+2° 6+1° 10 +2° 81?2 8+ 12 10 +2°
His 24 +5¢ 25+ 10 23 + 28 33 £4° 21 + 10 38+2* | 21 +2° 40 £ 22 37+£7°
Gly 14 + 4° 16 £ 12 15+ 4° 21 +£28 14+ 10 24 +5¢ 14 +£2° 24 £ 18 24 +3b
Glu 26 +2° 30+ 10 24 + 20 26 +2° 19 £ 3 29 + 32 28 +1° 32+ 10 29 + 1@
Pro 26 £2° 24 + 4> 23 +4° 26+ 6° 21 +£4° 374+£20 | 21+4° 30 £2° 22 +4b
Ser 8+ 1° 8 +2° 6£2° 12410 7+1° 13410 6+1° 12+1¢8 11+2°
Thir 8+ 20 11+£2° 9+2b 10 +4¢ 7£12 19+1° 9+2° 18 +22 12 +5¢
Cys 4+1° 7+£2° 5+£2¢ 6+ 3¢ 6£2¢ 1310 6+2¢ 11 +3¢ 13 +4°

Note. a — insignificant variation (V = 0-10 %); b — medium variation (V = 10-20 %); c¢ — significant variation

(V =220 %).

and methionine. The amino acid score of tryptophane
and phenylalanine was non-deficient in grain of all the
varieties and lines of wheat.

In the studies of Graciela Caire-Juvera, Francisco
A. et al. [8] the amino acid score of lysine for grain
products of wheat was 15-54 %, for methionine — 41—
47 %. However, this index was estimated for children
aged 1-2 y.o., whose requirement in amino acids is
higher compared to adults, therefore, it is lower.

The calculations demonstrated that 100 g of grain of
varieties and lines of wheat species meet the biological
requirement of an adult in tryptophane the most (35—
68 %) (Table 3). The lowest integral score of 100 g of
grain meets the requirement in methionine — for 3—6 %
depending on the varieties and lines of wheat, and for
the rest of amino acids — for 4-40 %. The biological
requirement was met in the best way by 100 g of grain
of varieties Kulundynka (9-53 %), P 7 and LPP 1314
lines — for 5-68 % depending on the amino acid.

16

Table 4. The metabolization efficiency coefficient and the
index of complex estimation of the content of essential
ami-no acids in the grain of varieties and lines of wheat,
2013-2015

Variety, line MEC ICE
Podolianka (st) 0.38 £0.06 0.83 £0.16°
Kokhana 0.36 +£0.04° 0.99 +£0.13°
Emerino 0.43 £0.03° 0.96 + 0.09?
Pannonikus 0.38+£0.07° 1.12 £ 0.33¢
Ac Mackinnon 0.47 +£0.042 0.95+0.02°
Kulundynka 0.42 £0.03° 1.57+0.17°
Chornobrova 0.40 + 0.04* 0.98+0.11°
LPP 1314 0.39 +£0.03® 1.37+0.12°
P7 0.38 £0.05° 1.27£0.31¢

Note. a — insignificant variation (V = 0-10 %); b — me-
dium variation (V = 10-20 %); ¢ — significant variation

(V =220 %).

AGRICULTURAL SCIENCE AND PRACTICE Vol.5 No.3 2018




CHARACTERIZATION OF AMINOACID CONTENT OF GRAIN OF DIFFERENT WHEAT VARIETIES

The highest metabolization coefficient of essential
amino acids was in the grain of varieties Kulundynka
(0.42), Emerino (0.43) and Ac Mackinnon (0.47) or
11-24 % higher as compared to the control (0.38)
(Table 4). As for grain of other soft wheat varieties, this
coefficient varied from 0.36 to 0.40.

ICE index characterizes the levels of several indices
compared to the optimal values. If ICE =<1, the actual
value of indices is below the optimal one, ICE =1 —
actual values correspond to the optimal ones, ICE =>
>1 — actual values exceed the optimal ones.

The highest index of complex estimation (ICE) of
the content of essential amino acids was registered in
the grain of varieties Pannonikus (1.12), Kulundynka
(1.57)and P 7 (1.27), LPP 1314 (1.37) lines. The lowest
index was in the grain of Podollianka variety — 0.83.
ICE in other varieties was from 0.95 to 0.98.

CONCLUSIONS

The content of amino acids in wheat grain depends
the most on selective-genetic origin of the variety
and the line. Out of nine samples of soft wheat, only
the grain of Kulundynka variety had a non-deficient
total amino acid score. In the variety Pannonikus,
methionine (AAS = 49 %) and valine (AAS = 81 %)
appeared to be limited as the content of amino acid was
lower compared to the index of the ideal product.

The best-balanced content of amino acids is present
in the grain of non-spelt lines P 7 and LPP 1314,
obtained by hybridization of Triticum aestivum L./
Triticum spelta L. The grain of these lines has a non-
deficient amino acid score and supplies the human
daily requirement in the best way. This grain has
1.1-1.3 times higher content of glutamic, 1.6-1.8
times higher content of arginine, 1.7 times — that of
glycine, 1.3—1.4 times — leucine, and 1.3—1.4 times —
valine compared to the standard (Podolianka variety).
The grain has a high index of complex estimation for
essential amino acids.

It is recommended to use Kulundynka variety, lines
P 7 and LPP 1314, in the breeding of wheat varieties,
as they have a non-deficient score of essential amino
acids in grain.

XapakrepHcTHKa aMiHOKHCJIOTHOTO CKJIay 3epHa
HOBHX COPTIB i JIiHili mueHumi
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Meta. Buznauntu GopMyBaHHS 3B’S3aHHX aMiHOKHCIOT Y
3epHi Pi3HUX COPTIB MIIEHHUIII Ta Horo Oi0JOTiYHy HiHHICTB.
Metoau. IlompoBuii, Qi3uKo-XiMiYHHH, PpO3pPaXyHKOBHIA,
aHanmizyBaHHA. Pe3ynbsTaTtu. IIpoananizoBaHo BiAMIHHOCTI
aMIHOKHCJIOTHOTO CKJIAAy HOBHIX COPTIB 1 JHIM HIICHUI.
BcranosiaeHno, 1m0 HaWBHIUK BMICT €CEHLIHMHHUX aMiHO-
kucnot OyB y 3epHi copry Kymynaunka (5,18 %) abo Ginb-
mre B 2,3 pa3u HOPIiBHIHO 31 crangapToM (2,99 %). Y 3epHi
JHIA TIIEHNI M’ SKO1, OTpUMaHuX riopuausanieto Triticum
aestivum L./Triticum spelta L., ix Bmict B 1,4-1,5 pasu
OUTBIIMK MTOPIBHAHO 3 KOHTPOJEM. 3EpHO IMIICHUII M’ SIKOT
copry KynyHmuHka Mae HaiBuUINy OIOJOTIYHY IIHHICTD,
TOMY IO CKOP €CEHI[IHHMX aMiHOKHCIOT Oe3aehilMTHUiA,
a perTa COpTiB MarOTh AeiuuT 2—5 aMiHOKUCIIOT. Y 3epHi
JIHIA meHuni M’sikoi Jiniie MeTioHiH OyB y JediuuTi
(aminokucioTHU# ckop 64-74 %). BucHoBkm. Bwmict
aMIHOKHCJIOT y 3epHI M’SKOI MIIEHHUI iICTOTHO 3aJIe)KUTh
BiJl IIOTOIHMX YMOB, CEJEKIIHHO-TeHETHYHOTO MOXOKEHHS
copTy Ta JjiHii. [yTamiHOBa KHCIIOTa, MPOJIIH 1 JICHIIMH —
OCHOBHI aMIHOKHCJIOTH 3€pHa. 3 JEB’ATH JOCIIHKCHUX
3pas3KiB MIIEHHI, JHIIe 3epHO copTy KymyHauHka Maiu
6e3nedinuTHUil amiHOKUCHOTHUIT ckop (91-298 %), a B
copry IlanHOHIKyC BMicT MeTioHiHy OyB y medimmti (49 %).
Haiikpamie 30a1ancoBaHnii BMICT aMiHOKUCIIOT y 3€pHI He-
CHENBTOMONIOHNX JTiHIM, OTPUMAHUX MUIAXOM TiOpHIU3aIii
Triticum aestivum L./Triticum spelta L., a came P 7 i LPP
1314. Y 3epHi 1ux JiHiH € 6e3nePiuNTHIN aMIHOKHCIOTHUH
CKOp, KpiM MeTioHiHy (64-74 %), Haiikpame 3a0e3nedye
JI000BY MOTPeOy JIFOACHKOTO OPraHi3My. 3epHO Ma€ BUCOKHI
MOKAa3HHUK KOMILUICKCHOTO OI[iHIOBAHHS Ta KoeQiIlieHT edek-
TUBHOCTI METa0Oi3MYy JIJIs He3aMiHHUX aMiHOKHUCIIOT.

Kiro4oBi c1oBa: aMiHOKHCIIOTH, 3€pHO, MIICHUIS M’ Ka,
COpT.
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Heas. Ompenenuts (GopMUpOBaHHWE CBS3aHHBIX aAMHHO-
KHCJIOT B 3€pHE HOBBIX COPTOB HIICHUIBI MSTKOH W €ro
Omonornueckyio meHHocTb. Metoabl. [loneBoit, ¢usuko-
XUMUYECKUH, pacueTHbl aHanu3. Pesyabrarbl. Ilpoana-
JM3UPOBAHBl PA3IMYMS AMHHOKHCIOTHOTO COCTaBa HOBBIX
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COPTOB W JIMHUH MIICHUIBI. YCTaHOBJIEHO, YTO BBICOKOE
CoZiepKaHNE SCCEHIMATBHBIX AMHUHOKHCIOT OBII B 3€pHE
copra Kymynnunka (5,18 %) wim Gomee B 2,3 pasa mo
cpaBHEHHIO co cTtaHmaptoM (2,99 %). B 3epHe nuHMH
MIIEHUIIBl MATKOW, TOMYYeHHBIX TuOpunusanuen Triticum
aestivum L./Triticum spelta L., ux comepxaunue B 1,4—1,5
pa3a GoJIbIIe 1O CPAaBHEHHUIO C KOHTPOJIEM. 3€pHO MIIEHH-
el MTKOM copTra KymyHIWHKa MMeeT caMylo BBICOKYIO
OMOJIOrMYECKYI0 IIEHHOCTh, TaK KaK CKOP 3CCEHIMAIbHBIX
aMHHOKHCIIOT 0e3qeHIUTHBIN, a OCTajJbHbIe COpTa MMe-
0T Jeguuutr 2-5 aMHHOKHCIOT. B 3epHe nuHME mie-
HUIIBI MSTKOHM TOJILKO METHOHMH ObUI B Aedunure (aMuHO-
KUCIOTHBIN ckop 64-74 %). BwiBoabl. ConepkaHue
aMUHOKHCIIOT B 3€pHE MIICHHUIBI MATKOW B 3HAYUTEIBHOU
CTETEHU 3aBUCUT OT IOTOAHBIX YCJIOBHH, CEIEKIMOHHO-
TeHEeTHUECKOTO TPOUCXOXKIEHH copTa M JUHHUU. beuo yc-
TaHOBJICHO, YTO TIIyTaMHUHOBas KHUCIIOTA, NMPOIMH MU Jeil-
LIMH OCHOBHBIE aMHMHOKHCJIOTH. M3 neBstu 00pa3uoB wHc-
CJIeZIOBaHHBIX 00pa3LOB TMIIEHHUIIBI MSTKOH TOJIBKO 3E€pPHO
copra Kynynaumnka wumeno Oe3neUUMTHBIN ITOKa3aTesb
amuHOKHCIOT (91-298 %), a B copre [laHHOHMKYC METHOHUH
obu1 nedunutHbIl (49 %). Hammyume cOanancupoBaHHOE
COJepKAHUE AMHMHOKHCIOT B 3€pHE HECNENbTOUAHBIX
JIMHUH, TOTy4YeHHbIX Tnopuausanuei Triticum aestivum L./
Triticum spelta L., a umenno P 7 u LPP 1314. 3epHo sTnx
JMHUI uMeeT 0e3neUIUTHBIA aMHHOKHCIOTHBIN CKOD,
KpoMe MeTHOHHHA (64—74 %), HaHOONBIIE YIOBICTBOPSET
CYTOUHYIO IHOTPEOHOCTh YEIIOBEYECKOTO OpraHu3Ma HMHU.
3epHO MMEET BBICOKMI MOKA3aTeNlb KOMIUIEKCHOM OLIEHKU
1 Ko3QdunreHTa d3PPEKTUBHOCTA METa0ONH3ANNH [T He-
3aMEHUMBIX AMHHOKHUCIIOT.

KiroueBbie ciioBa:
MsITKasi, COpT.

AMHWHOKHUCJIOTBI, 3€PHO, IMIICHUIIA
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