




- Monosomic analysis of wheat gluten protein gliadins

- Telosomic mapping of wheat Gli-coding locus
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Ethanol extraction Water extraction

Kavkaz – wheat variety with centric wheat-rye 1RS.1BL translocation

secalins secalins

Water soluble
proteins

USDA-ARS-WRRC 1983



Individual secalin preparative isolation / purification

Individual secalin N-terminal sequencing

USDA-ARS-WRRC 1983
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Seed α-amylases

Seed β-amylases



Ae.cylindrica (CCDD) 2n=4x=28

Ae.tauschii (DD) 2n=2x=14

Indigenous species

Synthetics AABBDD, 2n=6x=42



Ch.S.STd New exotic alleles of Glu-D1 locus 



# 1-5,7 combination of two alien translocations

Sec-1

High Gpc genotypes



Gene Ha (5DS)

SOFT STd EXTRA-SOFT HARD



Extra-soft
wheat

Hard
wheat



var. Oksana
extra-soft red winter wheat

listed 2007

var. Byljava
extra-soft white winter wheat

listed 2014

Author: Alexander Rybalka
Co-author: Alain Bonjean



Screening for R-genes red color

Polyphenoloxydase
Ppo-A1, Ppo-D1 detection



Wx-A1

Wx-B1

Wx-D1



var. Sophia
waxy winter wheat, listed 2014

Author: Alexander Rybalka



Bioethanol yield per mass of dry feedstock, L per 1000 kg  
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DDGS yield of 1000kg feedstock, kg
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Protein content in DDGS, %
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-Based on the use (5B)5D chromosome substitution allows to get  
wheat-rye chromosomes recombination and wide genetic variability

-Aimed on the development of triticale varieties for edible ethanol and 
bioethanol end-use

-The best winter triticale breeding lines are superior to winter wheat in 
hardiness, disease resistance and grain yield (max. yield 14 tons/ha)

- Development of triticale waxy as a factor positively correlated with 
triticale fermentability



Bioethanol yield per mass of dry feedstock, L per 1000 kg 

(triticale varieties)
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Triticale
var. 

BOGDAN

Wheat
extra-soft

var. ОКSANA

Extra-strong 
bread wheat var. 

KUJALNIK



Jean Anthelme Brillat-Savarin
1755-1826

Dis-moi ce que tu manges,
je te dirai ce que tu est

Cereals as a food source:

-Unique dietary fiber (particularly soluble)
-Antioxidants
-Essential minerals



1. Poor protein amino acid balance
2. Proline/Glutamine-rich proteins difficult intestinal assimilation
3. Immunoreactivity of peptides related to CD (celiac disease)
4. IBS (irritation bowel syndrome)
5. NCGS (non celiac gluten sensitivity)
6. ATIs – nutritional activators of innate immunity
7. Low minerals
8. FAW (food allergy to wheat)
9. Very high GI (glycemic index)
10.Post prandial glycemic and insulinemic response 
11.Relation to metabolic syndrome/diabetes mellitus type 2
12.Gluten-free products 
13.Gluten-free wheat production
14.High amylose wheat production (RS starch elevation)
15.Spelt wheat the world’s growing popularity



Author: Alexander Rybalka

➢Developed first variety in Ukraine, listed 2014
➢Elevated vitamin/mineral content
➢High protein (15-16%) and protein solubility
➢Grouts, flakes, snacks, organic sprouting end-use
➢Sprouted grain bread end-use

var. Chornobrova



Wheat berry Sprouted grain bread





Spelt wheat grain modification from red to black



A. Distelfeld et al., 2006

Use of 6B(6B) 6x substitution line with
chromosome 6B from 

T. turgidum var. dicoccoides

Molecular detection of QTL factor Gpc-B1



F. Sestili et al., 2010, Univ. Tuscia, Viterbo

T. durum line (70% amylose)
in use as a source of high

amylose content

SBEIIa gene detection in hybrid populations

bar gene detection in hybrid populations



Hulled barley Hull-less barley



The largest in Ukraine food end-use hull-less barley pre-breeding program:

-Waxy barley
-High amylose barley
-Low phytate barley
-Grain color, grain and germ morphology
-Threshing ability
-Protein content and solubility in 50% 1-propanol
-β-Glucan content
-Oil content
-Oil fatty acid composition
-DPPH free radical scavenging capacity (antioxidant activity)
-Grain hardness
-Flour extraction and flour mixing properties
-Grouts extraction and grouts culinary properties
-Flakes quality
-Molecular markers for target characters
-High RS starch barley Himalaya 292 (BARLEYmax)





The purple barley has the highest DPPH radical and superoxide radical
scavenging capacity, black barley rich in delphinin 3-glucoside



Author: Alexander Rybalka



Porridge composed of:

Naked barley grouts     +    Black wheat bran     +     Flaxseed flour

Fruit smoothie composed of: 

Grapefruit      +      Kiwi       +       Banana      +      Apple



-100% natural product
-Optimal balance of cereal and fruits health promotion compounds
-Cereal + fruit prebiotics balance for gut microbiota

-Naked barley grouts: 
(soluble dietary fiber, antioxidants, minerals, vitamins)

-prevents cardiovascular disease, diabetes mellitus type 2, cancer

-Black wheat bran:
(rich in fiber, antioxidants, minerals, vitamins)

-excellent colon cleaner 

-Flax flour: 
(rich in ω-3 α-linolenic, lignans, antioxidants, minerals, vitamins)

-flax lignans are unique polyphenolic compounds 3 in 1: 
phytoestrogen, antioxydant, dietary fiber 

-prevents of women breast and ovarian cancer, man’s prostate tumor

Fruits are fruits
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Wheat gliadin HMW-glutenin HMW+LMW glutenin

Corn zein Barley hordein Sunflower heliantin

We provide seed purity service for Limagrain group in Ukraine



1. Original interspecific lines with extra-strong gluten
and extra-soft endosperm texture contrebution to
the Nickerson’s wheat breeding program.

2. Mini-PAGE electrophoresis protocols application to 
the Nickerson’s wheat seed purification.

3. Seed purity testing for Limagrain Group Ukraine.



We have been working together 1996-2006



-In wheat: over-expression of the Glu-D1x5 and Glu-D1y10
(three-fold extra copies located in the same Glu-D1 site), 

evaluation of over-expression on BM quality

-In barley: expression in barley genome of wheat HMW-glutenin
Glu-D1x5, Glu-D1y10, Glu-D1x5+y10

evaluation of wheat proteins on mixing properties of barley flour 
with wheat flour



A1x2*

A1x2* D1x5



D1x5 D1y10







MESDAMES ET MESSIEURS,

MERCI BEAUCOUP.

JE VOUS SUIS TRÈS

RECONNAISSANT.


