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. 
. 
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: , , , rs2235186 ,

, 

, 

. , 

, 

 – , 

.

 [3], 

 [2]. 

 [1]. 

 [7] 

[11].

 [14].

, 

 50 % [16, 10],  [9, 13, 17, 8].
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40 % 

 [6].

 – 

rs2235186

. 

.  100

 – . .  (  27  67

) 

. ,

 –  [4].

 (100  100 )  SNP rs 2235186

 ( )  [18]. 

 ChelexR100.

 Bsp I. 

 2 %

.

 Microsoft Excel. 

.

-

.

t . 

, 

2. r, 

. 

 0,05.  Statistica.

. ,

, . 1.

 29   47  ,   –   1   10  .

,  (39,0  37,1).

 (5,9  5,4 ).
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1. 

n 100 100 100 100
x 39,0 37,1 5,9 5,4
Me 39,0 37,0 6,0 5,0
Mo 39,0 38,0 6,0 5,0
min 32,0 29,0 1,0 1,0
max 44,0 44,0 10,0 10,0
s 2,1 2,5 1,8 1,6
As –0,08 –0,15 –0,51 0,37
Ex 0,40 0,90 0,42 0,18

: n – , x – , Me – ,
– , min – , max – , s –

, As – , Ex –  .

.

. 

r = 0,08

(p > 0,05) , – r = 0,11 (p > 0,05). r = -0,01 (p >

0,05) , – r = -0,03 (p > 0,05).

 (I),  (II)  (III)

.   

. 

        :

I – 14 %, II – 74 %, III – 12 %. : I –

12 %, II – 81 %, III – 7 %.  (I –

12 %, II – 69 %, III – 19 %)  (I – 9 %, II –

80 %, III – 11 %).
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, 

r = -0,5 (  = 0,001), r = -0,4 (  = 0,001).

 (r = 0,39,  <0,001)

,  (r = 0,40,  <0,001). 

) . 

 = 0,15 (  <0,001)  = 0,14 (  <0,001).

 ( – 61, – 39)  ( – 30, – 51,

– 19) . 

:  = 0,58 . 

 [5 ,12 ,15].

2. 

E O

Y × 18,3 27

Y × 31,1 30

Y × 11,6 5

Y × 11,7 3

Y × 19,9 21

Y × 7,4 14

100 100
2= 20,4; p<0,05

:   Y -  , , E - 
, O - .

. 2). , , 

:  ×  × , –  ×

× – , .

. ,  SNP
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rs2235186 -A , 

.

 (39,9 )  (4,3 ), 

 (36,5)  (  <0,05),  (5,5)  (

<0,05). 

. 

.

3. rs2235186

n 100 49 100 49

rbs 0,55 0,70 0,40 0,23

t 4,4 3,7 5,1 1,8

<0,001 <0,001 <0,001 >0,05

. n – , rBS – , t –
, –  .

rs2235186

rBS. 

. 

.3, rs2235186

, 

(0,70)  (0,55). 

: 

 0,40, .
. 

.

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


1. , . .  (

) [ ] / . . . – .: , 1998. – 432 .

2. , . . , ,  [ ] /

. . – .: , 2007. – 512 .

3. ., .  [ ] / . , . . –

.: , 2001. – 352 .

4.  [ ] / . . . :  2 . .:

. . , 2002. .1. – 312 .

5.  [ ] /

. ., . ., . . .] // . – 2002. – 298. –

.2381-2385.

6. . . 

:  [ ]: . . . ...

: 03.00.15 / , 2009. – 34 .

7. Decety J. The functional architecture of human empathy [ ] / J.

Decety, P.L. Jackson // Behavioral and Cognitive Neuroscience. – 2004. – Reviews 3.

– P.71–100.

8. Guo G., Roettger M. E., Shih J. C. Contribution of the DAT1 and DRD2

genes to serious and violent delinquency among adolescents and young adults

]  /  G.  Guo,  M.  E.  Roettger,  J.  C.  Shih  //  Hum  Genet.  –  2007.  –  V.  121.  –

P.125–136.

9. Hennig  J.,  Reuter  M.,  Netter  P.  Two  types  of  aggression  are

differentially related to serotonergic activity and the A779C TPH polymorphism

]  /  J.  Hennig,  M.  Reuter,  P.  Netter  //  Behav.  Neurosci.  –  2005.  –  V.119.  –

P.16–25.

10. Hur Y.-M. J.P. Rushton’s contributions to the study of altruism [ ] /

J.P.  Hur  Y.-M.  //  Personality  and  Individual  Differences.  –  2013.  –  V.  55(3).  –  P.

247-250.
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11. Jones G., Zammit S., Norton N. Aggressive behaviour in patients with

schizophrenia is associated with catechol-O-methyltransferase genotype [ ] / G.

Jones, S. Zammit, N. Norton // Br J Psychiat. – 2001. – V.179. – P. 351-355.

12. Jorde L.B., Bamshad M.J., Watkins W.S., Zenger R., Fraley A.E.,

Krakowiak P.A., Carpenter K.D., Soodyall H., Jenkins T., Rogers A.R. Origins and

affinities of modern humans: a comparison of mitochondrial and nuclear genetic data

] / L.B. Jorde, M.J. Bamshad, W.S Watkins., R. Zenger, A.E. Fraley, P.A.

Krakowiak, K.D. Carpenter, H. Soodyall, T. Jenkins, A.R. Rogers // Human

Genetics. – 57. – P. 523-538. 1995.

13. Kogan A., Saslow L.R., Impett E.A. Thin-slicing study of the oxytocin

receptor (OXTR) gene and the evaluation and expression of the prosocial disposition

] / A. Kogan, L.R. Saslow, E.A. Impett // Proc. Natl. Academy Scien e. USA.

– 2011. – V. 108(48). – P. 19189-19192.

14. Plomin  R.  Genetics  and  behavior  [ ]  /  R.  Plomin  //  The

Psychologist. – 2001. – V.14. – 3. – P.68-79.

15. Shin C.H., Lee J.B., Lee Y.S. Allele frequencies and genetic data of 16

highly polymorphic loci in Koreans [ ] / C.H. Shin, J.B. Lee, Y.S. Lee //

Forensic. Sci. Int. – 2004. – 141 (149).

16. Tuvblad C., Baker L.A. Human aggression across the lifespan: Genetic

propensities and environmental moderators [ ] / C. Tuvblad, L.A. Baker // Adv.

Genet. – 2011. – V. 75. – P. 171–214.

17. Uzefovsky F., Shalev I., Israel S. Oxytocin receptor and vasopressin

receptor 1a genes are respectively associated with emotional and cognitive empathy

] /  F.  Uzefovsky,  I.  Shalev,  S.  Israel  //  Hormone and Behavior.  – 2015.  – V.

67. – P. 60-65.

18. Yan X.J.,  Zhan X.H.,  Hou J.L.  Study on the correlation between single

nucleotide polymorphism of monoamine oxidase A gene and anger regulation

] / X.J. Yan, X.H. Zhan, J.L. Hou // Zhongguo Zhong Xi Yi Jie He Za Zhi. –

2012. – 32(10). – P.1354-7.
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rs2235186
. . , . . 

. 
rs2235186 

.
. 

 rs2235186 .
: , , , rs2235186 

, , .

ASSOCIATION AGRESSION AND EMPATHY WITH
POLYMORPHISM OF THE rs2235186 OF GENE MAO-A

E. N. Luchko, L. A. Atramentova

Abstract. For the first time in Ukraine carried out the molecular genetic
analysis of polymorphism rs2235186 gene MAO-A in married couples and
investigated the relationship of this polymorphism with aggression and empathy.
Major allel in the  population of Kharkiv is a C allele. Identified accidental formation
of couples by genotype rs2235186 gene MAO-A.

Key words: aggression, empathy, genotype, SNP rs2235186 ,
correlation, marriage structure.
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 621.774.35.016

. . ,

. . , 

 « »

E-mail: Shulga5@i.ua

. 

. 

.
: , , 

 ( ) , 

, 

.

. 

,  ( ,

, ) .

. , 

, ,

,  [1].

.

. 

, 
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2

. 

:

- :  – 25-30 %;

, , . – 10-15 %;

, ,  – 10-15 %.

-  – 25-30 %.

-  – 7-10 %.

-  – 7-10 %.

-  – 3-5 %.

 (  322), 

 – . 

 ( ), 

 ( ).

) , 

, 

, , 

. ,

, 

.

. ,

, 

» . 

 150 .  (

«Leatherhead Foods International»).
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3

 [2] 

 30 . 

.

 (  " ", ) , 

,  (

“) . 1).

.  1.   (1,  2)  

 (3)

 [3-6].  [5, 6] 

 -

"CentrolexF" (  96 %)  - "Centrosoft

W50" (  50 %)  - "Sternlecithin F50" .

3

1 2 3
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4

 [7]. 

 (  1 , 

– 25 %,  - 75 .,  - 57 . ,  - 311). 

,  "CentrolexF". 

, 

. 

, 

 "CentrolexF"  0,6-0,8 % .

" 

 (

 96 %). ,

 [6]. 

 1.

1. 

, %
, % , 3

64 374

0,4 72 449

0,7 68 390

1,0 68 385

0,4 % . 

: 

, , .
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5

, 

. , 

 0,3-0,5 %  [8].

 ( 9),

 ( ), 

 ( ). , 

, 

)  ( ), , 

). 

» . , 

.

 (  82, 72, 60  50 %). 

. 

.

 ( . ).

,  – 

– . 

. 

 (85±5) ° , 

 –  «Palsgaard 0291». 

20 .  (55±5) °

. 

 20 ., 
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6

. 

 2.

2. 

,

%

, %

Palsgaard 0291

82
0,2 0,05 -

0,2 - 0,1

72
0,35 0,05 -

0,35 - 0,1

60
0,6 0,2 -

0,6 - 0,4

50
0,3 0,05 -

0,3 - 0,1

, 

 ( , 

)  82, 72, 60  50 %,

. , 

, , 

.

, 

, 

 " " ( . ).

 " " 

" Adlek "  "Yelkin TS"  "ADM"  0,4 % 

 0,2 %. 

, 

, 
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7

.  2 

.

)  «Adlek»                )  «Yelkin TS» 

«ADM» 0,4 %;                                                «ADM» 0,4 %;

)  «Sterncithin F-10»             ) 

 « » 0,4 %;                                   0,2 %.

. 2. .

 “ ” .
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8

. 

 3.

3.

 « »

, % - -

 «Adlek»

 «ADM»
0,4 4,5 4 4,5 4,33

 «Yelkin TS»

 «ADM»
0,4 5 5 5 5

0,2 4,5 5 5 4,85

,  "Yelkin TS" 

 4  2 

.

, 

. 

. 

 (  2 ) 

.

1. :

 / [ . ., . ., . . .]

// . –

, 2010. – 36 .

2.  54922,  (2009) 23D 9/00,

A23J 7/00. /
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9

. ., . ., . ., . .;  11.06.2010;

. 25.11.2010; . 22.- 8 .

3. . . 

. / . .  – .: , 1988.- 78 .

4. . . / . .  – .:

, 2005. – 365 .

5. . . : , , . /

. . , . .  // 

 « , , : 

». – .: . –

2003. – . 66-68.

6. .. . /

.  , . , .  // 

. – 2005. –  2 – . 21-23.

7. : 

:  27669-88.. : , 2007.– 9 . –

).

8. . . 

. / . . , . . , . . .] //

i i. – , 2009. –  36. –  2. – . 177-179.

. . , . . 
. 

. -

.
: , , 
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DRY DEOIL POWEDER SUNFLOWER LECITHIN USING FOR
PRODUCTION OF BAKEGOODS AND MARGARINES

S. M. Shulga, I. S. Glukh
Abstract. In the article, results over of researches are brought from application

of sunflower lecithin at the production of bakegoodss and margarines. The
improvement of organoleptic and physical and chemical indexes of bakegoodss and
margarines is shown at addition of dry sunflower lecithin.

Key words: phospholipids, sunflower lecithin, food additive
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: 661.123

 – 

. . , ,

. . , ,

 «

»

-mail: barmash14@gmail.com

. 
 – . 

: ,
,  –  50 %; 

.  – 
. 

.
: , , , 

, , , 

, , 

. 

: , , , -

, , . 

 – .

, . 

, 

 – , 

, 

» [10, 14].
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 ( ) 

, , 

, . 

, . , ,

 ( , 

).

, 

. 

 [2, 3, 4, 13]. 

. 

, 

 ( , -

), 

,  ( ), 

 –  3 . 

, : 

, , ,  [1].

, 

,  6000 

 –  [9]. , , 

, ,

. 

, , , . 

, , , 

.

.

:  ( )  [5, 16].
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,  3-0- , . 

, . 

 [8]. , 

, 

 (

, 

, ).

,  (

, ),  (

) .

 60-80 %  [11]. , 

, 

. . 

 ( , ).

 75 % [12]. 

. .

 [15]. 

 ( ) 

[17].

,

, 

.

 – 

,  – 

.
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.

Amaranthus hybridus L.  « » ( ., ,

2011)  – . :

 – 7.2 MPa;  – 24 C;  – 2 .

, 

, 

)  (  Hewlett Packard). 

. 

. , 

 ( ) 

.  200, 

 6–8 %, 

. , 

. , ,

. , 

.

 ( ).

 ( ,  – ,

, , ) . 

 (1:1). 

, 

 ( ) 

:  290 ,  – 450 . 

, 

.

 ( ) 

. .  4 ,

1  HCl  10 .  12 . 
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 « ».  8 , .

. 

.

Microsoft Statistica 6.0.  p 0,05.

.  ( . 1) 

 90 % : ,

, . , 

. 

90,0  9,0 %.  420 , 

 95,0 , 

,  –  215  50 %.

 ( . 2)  1.

 ( ) 

. 3  2.

. 1. . : 1  –

, 2 – ; 3 – , 4 – 
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. 2. :1 – , 2 – , 3 – -

, 4 – 

1. 

.

, 

90,0±0.6

205,0±0.9

, 144,0±0.7

4507,0±2.4

. 3. . 

: 1 – , 2 – , 3 – , 4 – , 5 – , 6

– , 7 – , 8 – , 9 – , 10 – , 11 – 
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2. 

, 

593,0±0.9

89,0±0.4

86,0±0.4

75,0±0.3

136,0±0.5

91,0±0.2

150,0±0.7

47,0±0.0

50,0±0.3

54,0±0.4

150,0±0.6

,

 [6, 7]. 

: 10 %, 20 %, 30 %. 

. 

 [7], , 

.

 – . 

: , 

, ,  –  50 %; 

.  – 

. 

) .
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,

. 

,

.

1. . . 

2  /  .  .  ,  .  .   //

.– 1999.–  8.– . 60-61.

2. . . 

 / . .  // 

.–2005.–  2.– . 12-15.

3. . . 

 / . . , . .  //

. – . –

1997. – . 376-377.

4. . . 

 / . . , . . ,

. .  // . – 2004. –  3(4). – . 50-52.

5. . .  /

. .  , . . , . .  // .

– 2001. –  8. – C. 36-37.

6. . :  875-92. –

 1993-01-01] . – .: , 1993. – 13 .

7. . 

:  14849-89. – [  1990-07-01]. – .: 

, 1990. – 15 .

8. . . 2 –  / . . ,

. . , . .  // . – 2000. – 5. – . 37.
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9. . .  –  XXI  /

. . , . . , . . .– . .– .: , 1999.–

297 .

10. . . 

 / . . , . . , . . ,

. . , . .  // .–1999.–  4.–

. 7-10.

11. . .  /

. . , . .  // .–2005.–

 3.– . 44-45.

12. . . 

 / . .  // .– 2000.–

 3.– . 20-21.

13. .  .  2 .  / . . ,

. . , . . . – .: , 1992. – 35 c.

14. . . 

 / [ . . , . . , . . ,

. . ] // .

: , 

. – 2009. –  4.  . – . 60-67.

15. . . 2 – 

 / . . , . . , . .  // 

. . – 2004. –  2-3. – .20-22.

16. . . 

 / . .  // . 2002. –  3. – C. 64.

17. . .  /

. . , . .  // . – 2002. –  7. –

. 76-77.
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 – 
. . , . . 

. 
 – . 

: 
, , 

 –  50 %; . 
 – . 

.
: , , , 

, , , 

QUALITATIVE AND QUANTITATIVE COMPOSITION OF
AMARANTH CARBON DIOXIDE EXTRACT AND

EXTRACTION WASTE – MEAL
V. YU. Barshteyn, T. A. Krupodorova

Abstract. Qualitative and quantitative composition of amaranth carbon dioxide
extract and extraction waste – meal have been investigated by chromatography
methods. Methyl esters of linoleic, oleic, palmitic and stearic fatty acids were
identified with a probability of more than 90%. The total amount of fatty acids was
about 420 g/kg, of which the share of monounsaturated oleic acid was about 95.0
g/kg, and irreplaceable, unsaturated linoleic - more than 215 g/kg or more than 50%.
Squalene content in the extract was more than 90.0 g/kg or 9.0%.
Among the free amino acids in extraction waste – meal prevailed aspartic acid, lisin
(indispensable), arginine. These data were obtained for the first time. The ways of
creating food using amaranth meal have been outlined.

Keywords: amaranth, carbon dioxide extract, meal, fatty acids, tocopherols,
lutein, amino acids
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 612. 398:577.121.3

 16 S 

. . ,

. . ,

 « »

-mail: innagoriunova@yandex.ua

. -

 ( ). 
 16S 

. 
,  Clostridium acetobutylicum IFBG C6H

 Clostridium. 
99 %. 

 Clostridium , 
C. acetobutylicum IFBG C6H 

.
: , , 

 1861 . , 

, 

. , , 

 4- Clostridium, Butyrivibrio, Eubacterium, Fusobacterium,

 [6].

. 

. 

. 

 [5].
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, 

. , 

 [1]. , 

, C. acetobutylicum

[3].

. 

. 

, 

,  [3,4,7].

 – .

.

C. acetobutylicum IFBG C6H  «

»  «

» ( ).

, ; 

 [1].

 [3], 

 20 . 

 [2].

, 

 – . 

 “Laboval” ( ). 

 “Canon PowerShot A640” ( ).
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 [1].  7 

“Labofuge 400R” ( )  30  13000 . 

 500  250 .

 35 0 . 

.

 [7]. 

 1 %  (10 ). 

.

 “Mastercycler

personal 5332” (Eppendorf) . 

, 0,2 , 200 

, 0,5 . Taq- , 2,0 

, 10-50 . 

20 . : : 94 0 –  3  ;  94 0 – 30 ,

57 0 – 45 , 72 0  – 30 ;  – 32. : 72 0 – 5 .

. 

 Macherey-Nagel NucleoSpin Extract 

.

 “ABI PRISM

310 Genetic Analyser” (Applied Biosystems). 

 CLC Main Workbench (CLC bio).

 MEGA5,

 ClustalW. 

 «GenBank». 

 [3].

Microsoft Excel. .
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. -

 16S . 

 ( . 1).

. 1.  16S 

 16S 

 27f  1492 r 

.  16S C. acetobutylicum IFBG

C6H  ClustalW. .
GGGGAGTGCGGGTCTTACACATGCAGTCGAGCGAGAAACCTTCGGGTTTCTAGCGGCG

GACGGGTGAGTAACACGTGGGTAACCTGCCTCAAAGAGGGGAATAGCCTCCCGAAAG

GGAGATTAATACCGCATAATATTAAAGTTTCACATGGAGCTTTAATTAAAGGAGTAAT

CCGCTTTGAGATGGACCCGCGGCGCATTAGCTAGTTGGAGAGGTAACGGCTCACCAAG

GCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACATTGGAACTGAGACACGGT

CCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGAT

GCAGCAACGCCGCGTGAGTGATGACGGTCTTCGGATTGTAAAGCTCTGTCTTTTGGGAC

GATAATGACGGTACCAAAGGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT

AATACGTAGGTGGCAAGCGTTGTCCGGATTTACTGGGCGTAAAGGATGTGTAGGCGGA

TACTTAAGTGAGATGTGAAAGCCCCGGGCTCAACCTGGGGACTGCATTTCAAACTGGG

TATCTAGAGTGCAGGAGAGGAAAGCGGAATTCCTAGTGTAGCGGTGAAATGCGTAGA

GATTAGGAAGAACATCAGTGGCGAAGGCGGCTTTCTGGACTGTAACTGACGCTGAGGC

ATGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCACGCGTAAACGATG
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AGTACTAGTGTAGGAGGTATCGACCTCCTTTCTGGTGCCGCAAGTTACACAACTAGTGG

TAGGCGGGGTGGAAATGCCGTAGAAGATTAGGAAGAACATCAGTGGCGAGCGCTTTCT

GACTGTACTGACGCTGAGGCATGAAAGCGTGGGGAGCAACAGGATTAGATACCTGGTA

GTCCACGCGTAAACGATGAGTACTAGGTGTAGGAGGTATCGACTCATCTGTGCCGCAG

TTAACACAATAAGTACTCCGCCTGGGAAGTACGGTCGCAAGATTAAAACTCAAAGGAA

TTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGTTTAATTCGAAGCAACGCGAAG

AACCTTACCTAGACTTGACATCTCCTGAATAGCGTAGAGATACGTGAAGCCCTTCGGG

GCAGGAAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA

GTCCCGCAACGAGCGCAACCCTTATCATTAGTTGCTACCATTAAGTTGAGCACTCTAGT

GAGACTGCCCGGGTTAACCGGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCT

TATGTCTAGGGCTACACACGTGCTACAATGGTGAGAACAACGAGATGCAATACCGTGA

GGTGGAGCTAAACTTGAAAACTCATCCCAGTTCGGATTGCAGGCTGAAATTCGCCTGC

ATGAAGTTGGAGTTGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGG

GCCTTGTACACACCGCCCGTCACACCATGAGAGCTGGTAACACCCGAAGTCCGTGAGG

TAACCTTTATGGGGCCAGCGGCCGAAGGTGGGATACGTGG

. 

 ( ), 

. 

Clostridium  «GenBank».

, 

 – . 

.

C. acetobutylicum IFBG C6H 

Clostridium. ,  16S 

C. acetobutylicum IFBG C6H C. pasterianum ATCC 6013

 99 %.
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 Clostridium acetobutylicum strain ATCC 824

 Clostridium acetobutylicum strain JCM 1419

 Clostridium acetobutylicum JCM 7828

 Clostridium butyricum DSM2477

 Clostridium beijerinckii NCIMB 8052

 Clostridium saccharoperbutylacetonicum N1-4

 Clostridium akagii strain CK58

 Clostridium arbusti strain SL206

 Clostridium pasteurianum BC1

 Clostridium pasteurianum ATCC6013

 Clostridium sp.IFBG C6H

 Clostridium autoethanogenum strain DSM 10061

99
100

100

82

96

100

100
66

0.01

. 2 

Clostridium

, 

 16S C. acetobutylicum IFBG C6H 

Clostridium

 «GenBank», 

99 %. 

Clostridium , C.

acetobutylicum IFBG C6H 

.

1. . . . . 

 / . , .  // Biotechnologia Acta. – 2013.

– V 6, No 1. – . 97-104.

2. Al-Shorgani N. K.N. The effect of different carbone sources on biobutanol

production using C. saccharoperbutylacetonicum N 1-4 / Al-Shorgani N. K.N,

Kalil N. S., Yusoff W. M.W.// Biotechnology. – 2011. – 10(3). – P. 280-285.
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3. Jonson L. J. Cultures of “Clostridium acetobutylicum” from Various

Collections Comprise Clostridium acetobutylicum, Clostridium beijerinckii,

and two other Distinct Types Based on DNA-DNA Reassociation / Jonson L. J,

Toth J., Santiwatanakul S.,. Chen J. S. // Int. J. of System. Bact. – 1997. – V.

47, No. 2. – P. 420-424.

4. Keis S. Taxonomy and Phylogeny of industrial solvent-producing clostridia /

Keis S., Bennett C. F., Ward K. V., Jones D. T // J. of System. Bacteriol. –

1995. – Vol. 45, No. 4. – P. 693-705.

5. Tigunova O. Biobutanol as an Alternative Type of Fuel / Tigunova O. Shulga

S., and Blume Y. // Cytology and Genetics.  – 2013. – Vol. 47, No. 6. – P. 51-

71.

6. Tigunova O. Obtaining of new butanol producers / Tigunova O., Shulga S //

Abst. 15th Eur. Congr. Biotechnol., Istambul, Turkey, 23-29 September 2012. –

V. 29, Issue S. – P. S 43.

7. Wilkinson S. R. Phenotypic and genotypic differences between certain strains

of Clostridium acetobutylicum / Wilkinson S. R. ,Young M., Goodacre R.,

Morris  J.G.,  Farrow  J.  A.  E.,  Collins  M.  D.  /  FEMS  Microbiology  letters.  –

1995. – 125. – P. 199-204.

8. Wilson K. Preparation of Genomic DNA from bacteria / Wilson K. // Current

protocol in Molecular biology. – 1997. – Unit 2.4.1.

 16S 

. . , . . 

. 

). 
 16S 

. ,
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 Clostridium acetobutylicum IFBG C6H 
Clostridium.  99 %.

 Clostridium , 
C. acetobutylicum IFBG C6H 

. 
, 

C. acetobutylicum IFBG C6H .
: , , 

PHYLOGENETIC ANALYSIS OF BUTANOL PRODUCING STRAINS

COMPARED 16S RRNA GENE SEQUENCE

S. Priyomov, O. Tigunova

Abstract. Determination of a phylogenetic relatedness new producer strains is
the first step in optimizing the conditions for cultivation of the strain and stimulation
of synthesis of the title product (butanol. The task of this work was to analyze the
nucleotide sequences of the 16S rRNA gene and phylogenetic analysis of a strain
using the methods of the compound of the nearest neighbors and the maximum
similarity. As a result of investigations it was confirmed that Clostridium
acetobutylicum IFBG C6H really belongs to the genus Clostridium. Homology of the
novel strain existing is 99 %. Coming out of the morphological characteristics and
phylogenetic relationships of the strain it can be concluded that the
C. acetobutylicum IFBG C6H requires further study.

Key words: phylogeny, butanol, producing strain
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 612. 398:577.121.3

. . , ,

. . , , 

,

. ,

 « »

-mail: innagoriunova@yandex.ua

. 
. 

 Pichia anomala
-1 Aspergillus awamori sp  «

»  «
». , 

, 
.

: , , -

 [2].

– , . 

 [3].

 50 % . 

,  [4].

, 
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. , 

, 

 [5, 6].

 – ,

.

. :  –

A. niger sp., A. niger 4, A. orizae 49- , A. awamori 9, Tremela sp., Endomycopsis sp.,

Rhizopus- -179, Penicillium sp., Pichia -1, B. subtilis -1  «

»  « ».
’  ( ’ -

 2 % ),  – 

 2 % ).

 ( :

 100  – 0,1 ; 0,25 ). 

 –  ( : 

100  – 0,1 ; 0,25 ) [1].
’

: ’  – 0,1 ;  – 0,1 ;  –

0,25 ;  – 2%). 

 (%):  – 2,0; NaNO3 -0,9;  KH2PO4 – 0,1; KCl – 0,05;

MgSO4 – 0,05; FeSO4 – 0,001;  – 1,0. 

 8 %. 

 28 0  32 0 .

 250 ,  50  ( ):

 – 60,0;  – 2,0; 

 – 0,5.
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,  1,1 . 

, , 

 15 .  1 . 

10 % .

, , 

, %: (NH4)2SO4 – 0,5; K2HPO4 -0,5;

MgSO4 -0,05;  -0,1;  -2,0.

 «BIOSAN» S – 20

)  240 .

 28  32 . 

.

. 

.  –

.

 (H2SO4)

 (2 %)  137 0  2 .

 [1].

 3 .

 Microsoft Excel. 

<0,05.

.

 1 (

)  2

).
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1. 

A. niger sp. ++*
A. niger 4 +++*
A. oryzae 49- ++
Asp. awamori sp +++
Tremela sp ++
Endomycopsis sp +*
Rhizopus -179 +++
Penicillium sp +++
Pichia anomala K-1 +++
Bac. subtilis -1 +

-
: +, ++, +++ - 

: A. niger 4, A. awamor sp, Rhizopus -179,

Penicillium sp, P. anomala K-1. 

 ( . 2) 

.

2. 
,
.

, % 
, 

A. niger sp. 7,5 4,0 8,7
A. niger 4 7,7 3,5 9,06
A. oryzae49- 6,4 3,2 8,15
A. awamori sp. 7,8 3,5 9,02
Tremela sp 7,4 3,5 7,95
Endomycopsis sp 4,74 3,5 7,8
Rhizopus -179 7,6 4,0 9,0
Penicillium sp 7,6 4,0 9,4
Pichia anomala -1 7,98 3,0 12,0
B. subtilis -1 6,5 3,0 7,9

, 

 7,8

 12 .
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:

P. anomala - 1, Penicillium sp, Rhizopus -179, A. niger 4, A. awamori 9. 

. 

 3.

3. 

, 
Pichia anomala - 1 3,6 2,4 16,8
A. awamori 9 3,6 1,9 16,3
A. niger 4 3,6 2,13 11,5
Rhizopus -179 3,5 2,6 12,0
Penicillium sp. 3,5 2,0 10,6

: P. anomala -1 A. awamori 9.

, 

, 

. 

 4.

4. 
, % , 

Pichia anomala -1 4,2 1,8 28,3
A. awamori sp. 5,5 2,9 26,5

 P. anomala -1 (28,3 ) A. awamori sp. (26,5 ). 

P. anomala -1 , 

.

, , ,

. 

, 
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.

 ( . 1).

0

5

10

15

20

20 60 100 150 200

, .

. 

0

0,05

0,1

0,15

0,2

0,25

, 

Pichia anomala Asp. wamori

. 1. 

, 

 200 , 

. , 

) .

. 

. 2.

, 

60 . , 

. 

.

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


0

5

10

15

20

20 40 60 80 100

, 

, 

Pichia anomala Asp. Awamori

. 2. 

,

 – .  3.

14
14,5

15
15,5

16
16,5

17
17,5

18
18,5

19
19,5

1 
30 

1  1 1 
1,5 

1  2 1,5 
30 

1,5 
1 

1,5 
1,5 

1,5 
2 

1,5 
3 

, 

0
0,2

0,4
0,6
0,8

1

1,2
1,4
1,6
1,8

, 

Pichia anomala Asp. wamori

. 3. 

, 

P. anomala -1 (18,8 ) A.  awamori  9 (17,8

)  1,5  (127±1 0C)
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 2  ( . 3). 

, .

. 

.

. 

 5.

5. 

Pichia anomala -1 A. awamori sp.
1,62 1,62

4 4
2,5 2,8

18,8 17,8
2,65 2,65
3,5 3,5
2,3 2,4

24,9 23,0

, 

,

.

 6.

6. 

Pichia anomala -1 3,5 2,3 24,9

A. awamori sp. 3,5 2,4 23,5

. 
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: P.

anomala -1 A. awamori sp.

:  (200 ), 

 (  1,5 .  2 .) 

2SO4  2 %). 

60 .

, 

 Pichia anomala -1  24,9 , 

A. awamori sp. – 23,5 .

1. . . 

 / .

. , . .  // . – 2006. - 

4. – . 29-32.

2. , 

. / [ . ., .

., . . .] //  «

», 23-25  2014 ., – . – . 23.

3. . . 

 /  .  .  ,  .  .  ,  .  .   //

BiotechnologiaActa. – 2013. –  6. – 2. – . 9-21.

4. Arora R., Manisseri C., et.al. Monitoring and Analyzing Process Streams

Towards Understanding Ionic Liquid Pretreatment of Switchgrass (Panicum

virgatum L.) // Bioenerg. Res. – 2010. – v. 3. – P.134-145.

5. Li C., Knierim B., et.al. Comparison of dilute acid and ionic liquid

pretreatment of switchgrass: biomass recalcitrance, delignification and

enzymatic saccharification // Bioresour. Technol. – 2010. – v. 101. – P. 4900 -

4906.
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6. Shen  H.,  Poovaiah  R.  C.,  Ragauskas  A.  J.  Enhanced  characteristics  of

genetically modified switchgrass (Panicum virgatum L.) for high biofuel

production// Biotechnology for Biofuels. – 2013. – 6(71). – P.1-15

. . , . . , . . 

. 
.

 Pichia
anomala -1  Asp. awamori sp.  «

»  «
» . , 

,
.

: , , -

SCREENING OF MICROBIAL STRAINS ON EFFICIENCY AND

EFFECTIVENESS IN THE BIOCONVERSION OF LIGNOCELLULOSIC

FEEDSTOCKS

N. E. Beyko, S. I. Priyomov, O. O. Tigunova

Abstract. The task of this study was to compare the bioconversion abilities of
microorganisms in the lignocellulosic feedstock. As a result of the survey were
selected two cultures Pichia anomala K-1 and Asp. awamori sp. from the
"Collections of microbial strains and lines of plants for food and agricultural
biotechnology" SI "Institute of Food Biotechnology and Genomics» of NAS of
Ukraine  It is shown that the bioconversion of cellulosic raw materials is regulated
process, and depends not only on the physiological characteristics of producers, but
also on the pretreatment material.

Key words: lignocellulosic feedstock, bioconversion, producing strain
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"
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. 
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. 
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 (Miscanthus × giganteus)
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Miscanthus sacchariflorus Miscanthus sinensis

 (2n=3 =57) [4].

, 

 [8]. in vitro

 [7, 10].

in vitro,

, , 

,  50 % [5, 9].

 – in

vitro

.

.

M. giganteus,  « », 

. . . . ,
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 1  4 %-

Tween 20  10 , 

 70 %-  3 .

 (250 ) 

(0,15 % )  2 %-  Tween 20  20 . 

 4 %- 

 20 , .

 2 , 

 (8 %).

 3  4 %-

Tween 20  10 . 

 70 %-  3 

.  (250 )

 (0,15 % )  2 %-  Tween 20  20 , 

 (NaOCl)  6 %  Tween 20 (2 %) 

20 .  10 

.

 4  NaOCl

(12 %). .

 5  4 %-

Tween 20  10 , 

.  70 %-

 3 . 

 (250 )  (0,15 % )  2 %-

Tween  20   20  ,  ,  ,

 AgNO3 (0,02 %)  Tween 20 (2 %)  20 .
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,

10 .

 6  AgNO3

(0,04 %). .

7  50 %-

 « » (3 %- ) 

20 , 

.

 50 %-  « »

 20 , ,

 10 .

 8  7 

,  0,08 %-

 (AgNO3)  20 .

, 

MS (Murashige and Skoog, 1962) . 

 24°  16/8 . .

   7-

. 

 ANOVA.  MICROSOFT

® EXCEL 2002.

.

 50 %-  « »,

 0,08 %-

,  8 ( . 1). 
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, , ,

 3 

.

. 1. 

M. giganteus (

)

,  7 

 50 %-  « »,  76,3 %

. 

 ( .1).

MS,  [2].
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, 

, : -44, -37, CNA-030  CNA-

017,  3 .  20 

, 

. 

 MS,  2 

, .

, 

, 

, . ,

.

in vitro,  82,2 %

, . 

. , , 

. 

.
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" (2015-2019 .) 

 «

».

1. Clifton-Brown J. C., Breuer J.,  Jones M. B. Carbon mitigation by the energy crop

Miscanthus/ Global Change Biology. – 2007.–  11– P. 2296–2307.

2. Gubisova M., Gubis J., Zofajova A., Mihalik D., Kraic J. Enhanced in vitro

propagation of Miscanthus x giganteus// J Ind Crop Prod. – 2013. –  41. – P. 279–282.

3. Heaton E.A., Dohleman F.G., Miguez A.F., Juvik J.A., Lozovaya V., Widholm J.,

Zabotina O.A., McIsaac F., David M.B., Voight T.B., Boersma N.N., Long S.P.

Miscanthus: a promising biomass crop//Adv Bot Res. –2010.–  56. P. 75–135.

4. Hirayoshi I., Nishikawa K., Hakura A. Cytogenetical forage studies on forage plants:

3- and 4-hybrids raized from the cross, Miscanthus sinensis var. condensatus M.

sacchariflorus// Research Bulletin of the Faculty of Agriculture Gifu University. –1960.

 12. – P. 82–88.

5. Jain S. M., Dutta Gupta Biotechnology of Neglected and Underutilized Crops. :

Springer Science+Business Media Dordrecht, 2013. – 247 p.

6. Nasir, El Bassam Handbook of bioenergy crops: A complete reference to species,

development and applications.: Routledge, Taylor and Francis Group Ltd. Oxford, 2010.

– 544 p.

7. Yemets A.I., Blume Ya.B. Progress in plant polyploidization based on

antimicrotubular drugs // The Open Horticulture J. – 2008. - 1, 1. - P. 15-20.

8. Yu C.Y., Kim H.S., Burn A.L., Widholm J.M., Juvik J.A. Chromosome doubling of

the bioenergy crop, Miscanthus×giganteus// Global Change Biology Bioenergy. – 2009.

–  1. – P. 404–412.

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


9. . . in

vitro  / [ . . , . . , . . , .] //

. – 2015. - . 17. - . 209-212.

10. . .  2,4  2,6 

 / [ . . , . . ,

. . .] // . – 2009. – 43,  5. – . 3–13.

 IN VITRO 

MISCANTHUS GIGANTEUS

. . , . . , . . , . . . .
, . . , . . , . . 

.  – 
, 

. 

. 
 in vitro 

, , 
, 

. 

, 
 82 % , 

.
: ,   in  vitro,

, , , 

IN VITRO CULTURE ESTABLISHMENT AND POLYPLOIDIZATION

OF MISCANTHUS GIGANTEUS

O. Melnychuk, S. Ozheriedov, J. Rakhmetov, S. Rakhmetov ,
A. Sekan, H. Baier, O. Shysha, A. Yemets

Abstract. Miscanthus Giganteus is a promising energy crop with a great potential
for utilization in contemporary bio-fuel production technologies. Creation of miscanthus
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polyploids could allow us to solve problem with its fertility and to increase yield of its
biomass. In vitro polyploidization requires application of effective protocols for in vitro
culture establishment, callus induction, plant regeneration and micropropagation as
well as treatment with highly efficient anti-mitotic agents with low level of phytotoxicity.
Protocols for surface sterilization of root adventitious buds allowing obtaining up to
82% of sterile explants has been found. Basic protocols for callus induction and plant
regeneration have been developed. Plants have been regenerated on both, anti-mitotic
agents -free media and on media containing the later.

Key words: Miscantus giganteus, in vitro culture establishment, explants, surface
sterilization,  tissue culture,  polyploidization.
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581.17 + 576.311.348.7 + 546.95 + 632.95.02

ARABIDOPSIS THALIANA

. . , *

. . , , , 

 «

»

E-mail: innahoriunova.ukr.@gmail.com
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(Zn2+ ) -  ( )

 Arabid psis thaliana (L.) 
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Arabid psis thaliana,  gfp-fabd2. , 
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. ,  Zn2+

, ,
. , 
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: , , , ,
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, 
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 (As, Cd, Cr, Cu, Pb, Hg, Ni, Se, Zn .) [6]. 

 (Cd, Pb, Hg .) 

,  – 

-  (Zn, Cu, Mg, Ni .). 

  Zn2+.

Zn2+ ,  30 , , ,

, , , 

, , , , 

,  Zn2+

 [15].  Zn2+ ,

,

 [5], 

, ,

 « » [8]. , 

. 

 Zn2+ ,

, 

 – .

. ,  Zn2+ Oryza sativa L.

 [17];  [12].

. 

, Allium cepa L. -

 Azzurro® , 

, , 

 [2].  

,  (G1) 
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 [11], 

 [14].

 ( , ), , 

, 

 [11, 14]. 

, 

 [19], ,

 ( ).

 Zn2+ , 

, , , 

,   [9, 16]

. , 

, 

,  Zn2+. , 

Ni2+  Cu2+ - - 

Spirogyra desmaina [13].  

Arabidopsis thaliana (GFP-FABD2)  Cd2+ [7].

,  Zn2+

Arabidopsis thaliana.

.

Arabidopsis thaliana (L.) Heynh. (

Landsberg erecta (Ler.)), gfp-fabd2, 

,

 (GFP),

, . 
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. , ,

 4-  ZnS04 (Sigma-Aldrich, USA)  5-20

, 

, in vivo

 LSM 5 PASCAL

(Carl Zeiss, )  [1]. 

 4SP2 LSM 510 MET

 (Z- )  0,2-0,7 .  3-5 ,

 10 .

.

 ZnSO4  Arabidopsis thaliana

(GFP-FABD2). ,  5-10

 ZnSO4 A. thaliana

(GFP-FABD2) ( . 1). ,  24  1,5

,  ZnSO4  5 ,  1,5 ,  1,1  –  10

 1,02  –  20 . ,  Zn2+  48  72

   1,3  1,02  (5 ),  1,22  0, 8

 (10 )  1,3  1,2  (20 ),  ( .1)

.1.  ZnSO4 A. thaliana (GFP-FABD2)
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A. thaliana (GFP-FABD2) 

,  5-10 ,  20 

 ( .2, ). , 

 Zn2+, 

 FDA, 

[28]. 

 5-20  Zn ( . 2, ).

. 2. A. thaliana (GFP-

FABD2),  ZnSO4  48 :  – ; ,  – 5 ; , 

– 10 ,  – 20 . :  – 200 

 ZnSO4

Arabidopsis thaliana (GFP-FABD2).

 Zn2+

A. thaliana. 
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, – , ,

.

1  5  ZnSO4 , 

,  (

. 3, ),  10-20 

 ( . 3, ).

. 3. 

A. thaliana (GFP-FABD2) 

 ZnSO4  1 :  – ;  – 5 ;  – 10 ;  – 20

. : 20  .

, 

,  (

.4, ). ,  10-20 

.

. 4 

A. thaliana (GFP-FABD2)  ZnSO4

1 :  – ;  – 5 ;  – 10 ;  – 20 . : 20 
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 5 

 ( . 5, ),  10-

20 

,  (

. 5, ).

. 5 

A. thaliana (GFP-FABD2) 

ZnSO4  1 :  –  ;   –  5  ;   –  10  ;   –  20  .

: 20 

, 

, 

, 

. , , 

 (5 ),   –  

 (10-20 ). , 

, 

, . 

, , 

, , 
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. 

, , 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


,  Zn2+,  

. , 

, .

, -

, , 

, 

,  [6].

, , 

. , 

 Zn2+ .

Ca2+ ,   Ca2+ , , 

,  Ca2+ ,

 Ca2+  ( , ),  

. [3]. 

,  Mg2+

,  [4].

, 

 [18]. , 

, 

 – .

Zn2+ A. thaliana. 

.

 Zn2+

, 

, 

, , 

.
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 ”(2012-2016 .)

1. . . 

Arabidopsis thalian  / [ . .,

. ., . ., . .] // . . – 2014. -

9. – . 127–134.

2. Andriolia N.B.,  Soloneskib S., Larramendyb  M.L., Mudrya M.D.

Cytogenetic and microtubule array effects of the zineb-containing commercial

fungicide formulation  Azzurro® on meristematic root cells of Allium cepa L. /

Andriolia  N.B.,   Soloneskib  S.,  Larramendyb  M.L.,  Mudrya  M.D.   //  Mutat.

Res. – 2012. -  742. – . 48–53.

3. Apostolova, M.D. Involvement of gelsolin in cadmium-induced

disruption of the mesangial cell cytoskeleton / Apostolova, M.D.,  Christova, T.,

Templeton, D.M. // J. Toxicol. Sci. – 2006. – Vol. 89,  2. – .465–474.

4. DalleDonne I.  Actin assembly by cadmium ions / DalleDonne, I.;

Milzani, A.; Colombo, R.  // Biochim. Biophys. Acta. – 1997. –  357. – . 5–17.

5. Dang  H.R.  Absorption, accumulation and distribution of zinc in highly-

yielding  winter  wheat  /  Dang   H.R.,  Li  Y.,  Sun  X.,  Zhang  Y.  //  Agr.  Sci.  China.  –

2010. – Vol. 9 7. – .965–973.

6. Duffus  J.H.   “Heavy  Metals”—a  meaningless  term?  /   Duffus,  J.H.   //

Pure Appl. Chem. – 2002. – Vol. 74,  5. P. – 793–807.

7. Fan J.-L. Disarrangement of actin filaments and Ca2+ gradient by CdCl2

alters cell wall construction in Arabidopsis thaliana root hairs by inhibiting vesicular

trafficking / Fan J.-L. , Wei X.-G. , Wan L.-C., Zhang L.-Y. , Zhao X.-Q. , Liu W.-Z.

, Hao H.-Q., Zhang H.-Y. // J. Plant Physiol. – 2011. –  168. – P. 1157–1167.

8. Gupta  S.K. Comparative analysis of zinc finger proteins

involved in plant disease resistance / Gupta  S.K., Rai, A.K., Kanwar S.S.,
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Sharma  T.  R.  //  PLoS  ONE. – Vol. 7 8

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0042578
9. Henty-Ridilla  J.  L.  Actin  dynamics  in  the  cortical  array  of  plant  cells  /

Henty-Ridilla J.L., J. Li,  Blanchoin L., Staiger C.J. // Current Opinion in Plant

Biology. – 2013. – 16. – .678–687.

10. Liso R. Responship between ascorbic acid and cell division / Liso R.,

Calabrese G., Bintoni M.B., Arrigoni O . // Exp. Cell Res. – 1984. – Vol. 150. – P.

314–320.

11. Liu D. Effects of cadmium on root growth, cell division and nucleoli in

root tip cells of garlic / Liu D., Jiang W., Gao X. // Biol. Plant. – 2003/4. –  47. – P.

79–83.Powell M.J., Davies M.S., Francis D. The influence of zinc on the cell cycle in

the root meristem of a zinc-tolerant and a non-tolerant cultivar of Festuca rubra L. /

Powell M.J., Davies M.S., Francis D.  //  New Phytol.  – 1986. – Vol.102. – P. 419–

428.

12. Pribyl P., Cepák V., Zachleder V. Cytoskeletal alterations in interphase

cells of the green alga Spirogyra decimina in response to heavy metals exposure: I.

The effect of cadmium  /  Pribyl P., Cepák V., Zachleder V. // Protoplasma. – 2005. –

 226. – P. 231–240.

13. Shah K. Cadmium elevates level of protein, amino acids and alters

activity of proteolytic enzymes in germinating rice seeds / Shah K., Dubey R.S. //

Acta Physiol. Plant. – 1998. – Vol. 20,  2. – P. 189–196.

14. Sinclair S.A. The zinc homeostasis network of land plants / Sinclair

S.A., Krämer U. // Biochimica et Biophysica Acta. – 2012. –  1823. – .1553–

1567.

15. Staiger C.J. Actin filament dynamics are dominated by rapid growth and

severing activity in the Arabidopsis cortical array / Staiger C.J., Sheahan M.B.,

Khurana P., Wang X., McCurdy D.W. // J. Cell Biol. – 2009. – Vol. 184  2. – .

269–280.
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16. Street R. A.  Toxicity of metal elements on germination and seedling

growth of widely used medicinal plants belonging to Hyacinthaceae /  Street  R.  A.,

Kulkarni  M.G.,  Stirk  W.  A.,  Southway  C.,  Van  Staden  J  //  Bull.  Environ.  Contam

Toxicol. – 2007. – Vol.79, 4. – P. 371–376.

17. Tang, J.X. The polyelectrolyte nature of F-actin and the mechanism of

actin-bundle formation / Tang J.X., Janmey P.A. // JBC. – 1996. –  271. – .8556–

8563.

18. Wierzbicka M. Resumption of mitotic activity in Allium cepa root tips

during treatment with lead salts / Wierzbicka M. // Environ. Exp. Bot. – 1994. – Vol.

34. –P. 173–180.

ARABIDOPSIS THALIANA

. . , . . 

. ,
 –  (Zn2+) - 

 ( )  Arabid psis
thaliana (L.) . 

 Arabid psis thaliana,
 gfp-fabd2. ,  Zn2+

, 
. ,  Zn2+

, 
, 

. , 
, 

 A. thaliana.
: , , ,

, , 

EFFECT OF ZINC ON ACTIN FILAMENTS ORGANIZATION IN
ARABIDOPSIS THALIANA PRIMARY ROOT CELLS

I. I. Horiunova, A. I. Yemets
Abstract. The influence of one of the most toxic heavy metals - zinc (Zn 2+ ) - actin

organization in vivo filaments (microfilaments) different types of Arabidopsis thaliana
(L.) root cells using laser scanning microscopy. To visualize microfilaments was used
Arabidopsis thaliana (L.) line, expressed chimeric gene GFP-FABD2. Established:
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Ni2+leads to a significant inhibition of growth the main root, and gives his morphology,
causing swelling epidermal cells and inducing a large number of abnormally long root
hairs. For the first time shown that Zn2+ gives guidance and organization of actin
filaments in cells, leading to morphological changes of root plants as the main body, the
first intoxication exposed soil pollutants. Found that the most sensitive to its action is
actin filaments epidermal cells of root growth zones A. thaliana.

Keywords: root cells, the cytoskeleton, actin filaments, actin, zinc, cytotoxicity
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  632.38 575.86 634.13

. . , 

 ( ) 

-mail: sad-institut@ukr.net

.
, , . 

 – 99 % 
 (89 %)  (87 %). , 

 ASPV-39 
 (89 %), ASPV-42 –  (96 %), ASGV-44  ASGV-46

,  (99
%), ACLSV-43 –  , ,  (94 %),  ACLSV-49 – 

 (93 %).
: , , 

. 

,

,

, . , 

Flexiviridae, 

:  ( , Apple Chlorotic Leaf

Spot Virus),  ( , Apple Stem Grooving Virus) 

 ( , Apple Stem Pitting Virus). 

,

.
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, ,

, 

. 

 ( , ) 

. 

 ( , ) 

.

. 

. 

.

, , 

. 

 «RNeasy Plant Mini Kit»  «Qiagen»

)  «DNA Purification kit»  «Fermentas» ( )

. 

 2 % 

 NanoDrop 1000.

, 

: ACLSV-s, ACLSV-as (677 );

ASPV-s, ASPV-as (370 ); ASGV-s, ASGV-as (273 ) 

Nad5-s, Nad5-as (181 ) [1]. 

nad5.
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3

 «Inv trogen

SuperScript III One-Step RT-PCR». 

. 

 2 % 

 0,5  TBE .

 BLAST (www.ncbi.nlm.nih.gov). 

 CLUSTAL W

 MEGA 5 [2].  – 

 MEGA 5, 

(Neighbor-Joining, NJ) [3]  [4]. 

 (1000 ).

. 

. 

, 

. , 

,  3`-

, 

.  ASPV-s,

ASPV-as, ACLSV-s, ACLSV-as  ASGV-s, ASGV-as 

 [1]. 

,  [5].

, ,

, 

.

: ASPV-39 (JQ898516)
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4

– ,  1-51, ASPV-42 (JQ247995) –

 1-59.

 BLAST , 

, 

,  89 %, 

.

(www.ncbi.nlm.gov) ,  ASPV-39 

 (

 HM125159  EU708018)  (AJ968944). 

 (AF318061,

)  ( , HQ339956, ) – 77  76 %

.  ASPV-42 

 (AF345895),  – 96 %. 

 91 %  (HM125159) 

 (PVYV)  (D21828). 

(HQ339956, ) 

(AF318062, ) – 78 %.

, 

. 

, 

 ( .1).  ASPV-39 

 [6].

, , , 

, , 

, , 
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5

.

, 

 91  98 %, 

.

: ASGV-

44 (JQ866624) – ,  4-34,  ASGV-46 (JQ866625) –  

 1-16.

 ASGV-44  ASGV-

46  99 %- , 

.

, , 

,  – ASGV-44  ASGV-46 

 (FJ952162),  (FJ952158) 

 (FN599521) ,  – 98-99 %.

 ASGV-44  ASGV-46 

(AF465354) – 83 %.

 20 

 ( , Citrus tatter leaf virus, CiTLV). 

 ( .1). 

 ASGV-44  ASGV-46 ,

.  (FN599521),

, , , . , 

, , 

 – 98 %. ,

, .

, , 
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,  ( , ,

) . ,

, .

, ,  Magome et

al., ,  21

 92,4  100 %, 

 [7].

. 1. , 
:  –  ;   –  ;   –

.
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7

, , 

, , 

, ,

 [8].

 92-100 %, 

.

: ACLSV-43 – ,  5-13  ACLSV-49 –

 12-60. 

:

ACLSV-43 – JQ866622  ACLSV-49 –  JQ866623.

 87 %, .

BLAST ,  ACLSV-43  94 %  M54

 (AJ586624).  94 % 

 (GQ334204, GQ334190)  ( 326224). 

 ACLSV-49 

: Malus063 (GQ334187)  Malus097 (GQ334185) –  93  92 %

[9].

 24 

, 

 ( , , , , ) ( .1).

.  ACLSV-43  1 

,  – 94 %.
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 (GQ334204) 

(GQ334190)  (AJ586641, ). 

ACLSV-49 , 

.

, 

 – , .

, 

. , 

 (FN391009, ) 

(FN391009, ),  (AM882704, ) 

(GQ334202, ).

,  ACLSV-43  ACLSV-49  98 % 6 ( ),

 Ser40-Leu59-Tyr75-Thr130-

Leu184. , ,  40  75,

, 

, 

 [10].

, 

, 

.

1.

Flexiviridae – , , 

, 

.
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2.

 – 99 %  (89 %) 

 (87 %).

3.

,  ASPV-39 

 (89 %), ASPV-42 –  (96 %).

 ASGV-44  ASGV-46 

,  (99 %).  ACLSV-43 – 

, ,  (94 %), ACLSV-49 – 

 (93%).

4.  ASPV-39  (

. ) 

.

1. Menzel W. Detection of four apple viruses by multiplex RT-PCR assays with

coamplification of plant mRNA as internal control / W. Menzel, W. Jelkmann, E.

Maiss // Journal of Virological Methods. – 2002. – Vol. 99 – P. 81–92.

2. Tamura K. MEGA 5: Molecular Evolutionary Genetics Analysis using Maximum

Likelihood, Evolutionary Distance, and Maximum Parsimony Methods / K. Tamura,

D.  Peterson,  N.  Peterson  et  al.  // Molecular Biology and Evolution. – 2011. –

doi:10.1093/molbev/msr121.

3. Saitou N. The neighbor-joining method: A new method for reconstructing

phylogenetic trees / N. Saitou, M. Nei // Molecular Biology and Evolution. – 1987. –

Vol. 4. – P. 406-425.

4. Tamura K. Estimation of the number of nucleotide substitutions when there are

strong transition-transversion and G + C-content biases / K. Tamura // Molecular

Biology and Evolution. – 1992. – Vol. 9. – P.678-687.

5. . . 

 / [ . . , . , . . , . . ] //

. – 2008. – 129. – . 147-163.
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6. . . 

,  / [ . . , . . ,

. . , . . ] // . – 2011. – 7(29).

: http://www.nbuv.gov.ua/e-journals/Nd/2011_7/11ukm.pdf

7. Magome H. Molecular variability of the genomes of capilloviruses from apple,

Japanese pear, European pear, and citrus trees / H. Magome, N. Yoshikawa, T.

Takahashi [et al.] // Phytopathology. – 1997. – Vol. 87. – P.389-396.

8. Wu Z.-B. Molecular and biological characterization of an isolate of apple stem

pitting virus causing pear vein yellows disease in Taiwan / Z.-B. Wu, H.-M. Ku, C.-

C. Su [et al.] // Journal of Plant Pathology. – 2010. – Vol. 92 (3). – P.721-728.

9. . . 

,  /

. .  // . – 2014. – 2. – . 13-16.

10. Yaegashi H. The combinations of the two amino acids (Ala40 and Phe75 or Ser40

and Tyr75) in the coat protein of apple chlorotic leaf spot virus are crucial for

infectivity /  H.  Yaegashi,  M. Isogai,  H.  Tajima [et  al.]  //   J.  Gen.  Virol.  – 2007b.  –

Vol. 88. – P. 2611-2618.

. . 

.
  , , . 

 – 99 % 
 (89 %)  (87 %).

,  ASPV-39 
 (89 %), ASPV-42 – 

(96 %), ASGV-44  ASGV-46 ,
 (99 %), ACLSV-43 – , 

(94 %), ACLSV-49 –  (93 %).
: , , 
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ASSESMENT OF GENETIC RALATIONSHIP OF SOME UKRAINIAN

ISOLATES OD APPLE VIRUSES

K. Udovychenko

Abstract. Detection by RT-PCR and isolation of pear viruses ASPV, ACLSV
and ASGV were conducted. High identity level was observed between Ukrainian
isolates of ASPV – 99%, and rather low identity level demonstrated Ukrainian
isolates of ASPV (89%) and ACLSV (87%).  Nucleic sequence of isolate ASPV-39
showed 89% identity with isolate from China, ASPV-42 – 96%sdentity with isolate
from Poland, ASGV-44 and ASGV-46 sequences were 99% identical with isolates
from Czech Republic, Turkey and India, ACLSV-43 demonstrated 94% identity with
isolates from Albany, Canada and Japan,  ACLSV-49 – 93% identity with isolate
from Canada.

Key words: pear viruses, RT-PCR, phylogenetic analysis
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 576.311.348.7

-

 (TUBA-2-3) 

. . , *

. . ,

. . ,

. . ,

. . , , 

 «

»

E-mail: denisbuy90@gmail.com

. -
 Ta_TUBA-2-3  10 

 (Triticum aestivum L.)  ( )  ( ).
,  (1 ) 

,  2-10 
.

: Triticum aestivum, , , TUBA-2-3

- 

. 

 [9], 

. , 

,

, 

, -

. 

 [2, 3, 5, 8, 10].

 – , , . . 
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, - 

 [4], 

 [5, 6], 

, .

,  (Triticum aestivum L.)

 [7]. , 

 [10]. 

,  15 -

 [7].

, TUBA-2-3

 [1], 

.

 [7]. 

, 

TUBA-2-3

.

TUBA-2-3

.

.

: .

 3

%-  15 . 

 20 °C,  7 

 20 °C  16 ,  4

°C  8  10 . 

 16 .

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


 1, 2, 3, 7, 10 

 ( ), 

 -80 °C. 

 GeneJET Plant RNAPurification Mini Kit (Thermo Scientific, ).

 (Eppendorf Biophotometer,

).  (DNase I, RNase-free, Fermentas,

) .

 RevertAid™ Reverse

Transcriptase (Fermentas, ). 

. TUBA-2-3

 ( Ct ). 

 SYBR® Green

JumpStart™Taq ReadyMix™ (Sigma-Aldrich, ). 

 25  2 , 1 .

 SybrGreen (490 ) 

 iQ5 (Bio-Rad, ) 

:  – 94 °C, 2 ; 40 :

 – 94 °C, 30 ;  58 °C – 30 , 

72°C – 1 ,  – 72 °C, 2 . 

.

TUBA-2-3:

 5` GAGTATTAAGCCTGCCTCCT 3`;

 5` CAAGGTTCTTACAACACAACAG 3`.

.

, 

 1,5 %-

.

. 
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.

TUBA-2-3 . 

.  24 . TUBA-2-3

,  7- , 

   ( .1).

. 1. TUBA-2-3 (  -

)
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. 

, 
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 7- . TUBA-2-3

 2- ,  3-

 7-10  ( . 2).

. 2. TUBA-2-3 (  -

)

, -

TUBA-2-3

.  2 

TUBA-2-3 , 

. 

TUBA-2-3  [1,7],

 24 . 

- 

.
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 TUBA-

2-3 .  (1

) TUBA-2-3  3-

4 . 

, 

 2-10 

. TUBA-2-3

TUBA-2-3.

1. Christov N.K. Differential expression of two winter wheat alpha-tubulin

genes during cold acclimation / N.K. Christov, R. Imai, Y.B. Blume // Cell Biol. Int.

– 2008. – Vol. 32. – P. 574–578.

2. Cold acclimation and freezing tolerance: a complex interaction of light and

temperature / G.R. Gray // Plant Physiol. – 1997. – Vol. 114. – P. 467–474.

3. Interaction network of proteins associated with abiotic stress response and

development in wheat / G. Tardif  [et al.] // Plant Mol. Biol. – 2007. – Vol. 63. – P.

703–718.

4. Is microtubule disassembly a trigger for cold acclimation? / A.

Abdrakhamanova [et al.] // Plant Cell Physiol. – 2003. – Vol. 44. – P. 676–686.

5. Jian L.C. Studies on microtubule cold stability in relation to plant cold

hardiness / L.C. Jian, L.H. Sun, Z.P. Liu // Acta Bot. Sinica. – 1989. – Vol. 31. – P.

737–741.

6. Kerr G.P., Carter J.V. Tubulin isotypes in rye roots are altered during cold

acclimation / G.P. Kerr, J.V. Carter // Plant Physiol. – 1990. – Vol. 93. – P. 83–88.

7. Ridha Farajalla M., Gulick P.J. The alpha-tubulin gene family in wheat

(Triticum aestivum L.) and differential gene expression during cold acclimation / M.

Farajalla Ridha, P.J. Gulick  // Genome. – 2007. – Vol. 50. – P. 502–519.
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8. The influence of light quality, circadian rhythm, and photoperiod on the

CBF-mediated  freezing  tolerance  /  P.  Maibam  [et  al.]  //  Int.  J.  Mol.  Sci.  –  2013.  –

Vol. 14. – P. 11527–11543.

9. Xiong L. Cell signaling during cold, drought, and salt stress / L. Xiong, K.S.

Schumaker, J.K. Zhu // Plant Cell. – 2002. – V. 14. – P. 165–183.

10. .  .  

 / . . , . . ,

. .  // . – 2015. – . 17.

– . 27–30.

(TUBA-2-3) 

. . , . . , . . , . . , . . 

. 
 Ta_TUBA-2-3  10 

 (Triticum aestivum L.). ,
 (1 ) 

,  2-10 
.

: Triticum aestivum, , ,
TUBA-2-3

ANALYSIS OF GENE EXPRESSION OF TUBA-2-3 DURING COLD

ACCLIMATION IN VARIETIES OF SOFT WHEAT DEMETRA AND

ELEGIYA

D. D. Buy, A. E. Demkovich, Ya. V. Pirko, V.I. Korkhovoy, Ya. B. Blume

Abstract. A comparison of the relative levels of gene expression of alpha-
tubulin Ta_TUBA-2-3 during the first 10 days of cold acclimation of two varieties of
wheat (Triticum aestivum L.) Demetra and Elegiya was studied. It was established
that in the initial stages of acclimation (1-st day) the expression of Ta_TUBA-2-3 in
both varieties are increased, and after 2-10 days the high level of expression of the
Ta_TUBA-2-3 is stored in the variety of winter wheat Demetra.
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Key words: Triticum aestivum, cold acclimation, tubulin, gene TUBA-2-3
expression
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 614.842
 ( ) 

. . ,

-mail: kimakovskaya@ukr.net

. 
 ( ) 

, 

. 

: , ,
, , 

, 

, 

 – ).  931 , 

 308,07 

,  4,08 , 202,66 

101,33  [1]. 

, , 

, , , 

.

) , 

, , , 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

mailto:kimakovskaya@ukr.net
http://www.abbyy.com/buy
http://www.abbyy.com/buy


, 

, 

, 

.

 – 

 ( )  (  –

),

. 

, 

. 

.

.

 «

 ( ) 

» [2], 

, ,  27.03.2001 .

 «

»

[3]  04.12.2002

. 

, . 

 ( ) 

 36 . 

.

:

;

;
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10 .
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1 = 1 t1 , (1)

: 1 – 

, ;

t1 – , 

 2  1 );

 –  (  4.1  4.2
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 – , 

 1  1 . 

, 
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 6  1 ;
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.
: , ,

, , 

PREDICTION CONSEQUENCES SPOUT (RELEASE) OF HAZARDOUS

CHEMICALS IN CASE OF ACCIDENTS ON CHEMICALLY

 HAZARDOUS OBJECTS

O. Yatsyuk

Abstract. Based on the analysis of chemical safety in developed countries and
existing methods for predicting the consequences of the spout (release) of hazardous
chemicals in the event of accidents on chemically hazardous objects the method of
forecasting the consequences of possible accidents in the implementation of measures for
elimination of accidents and their consequences. The technique is intended for use by civil
defense units and other units of the liquidation of the chemically hazardous objects

Key words: chemically dangerous objects, dangerous chemicals, the accident,
forecasting consequences methods
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CURRENT STATUS AND PROBLEMS OF RADIATION AND CHEMICAL

PROTECTION THE POPULATION AND TERRITORIES

L. Kalynenko, L. Perepelyatnykova, A. Slyusar, N. Kymakovska

Abstract. The analysis of existing normative-legal documents, scientific
publications on the issues of organization of activities of protection of population and
territories in case of accidents caused by leakage (emissions) radioactive and
dangerous chemicals, the problems that require solutions and ways to implement
them.

Key words: radiation and chemical protection measures, emergency
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[13].

.  Uniprot

(www.uniprot.org) ,

 (Linum usitatissimum),  375  208

, .

A. thaliana

 377  [14]

 10 . 

 Lus10006783, Lus10006784, Lus10001693, Lus10001694, Lus10005457,

Lus10004956, Lus10016259, Lus10004169, Lus10040826  Lus10005163.

, L. sitatissimum

 ( ., . 1) , 

Lus10004169  Lus10001693, . 

: 60 ( ), 394

), 614 ( )  66 ( ) . 

Lus10001693  Lus10004169. 

.  , ,   

66  481 . .,  – 60 - 761 . .

L. sitatissimum . .)

Lus10005163 60 346 394 87 614 94 66 1661
Lus10006783 60 78 394 79 614 481 66 1772
Lus10006784 60 89 427 66 614 105 66 1427
Lus10001693 319 86 614 99 66 - - 1184
Lus10005457 60 87 394 300 614 93 66 1614
Lus10004956 60 106 394 355 614 85 66 1680
Lus10004169 60 88 394 295 761 - - 1598
Lus10016259 60 91 394 321 614 89 66 1635
Lus10001694 60 321 394 87 614 94 66 1636
Lus10040826 60 95 394 114 614 79 66 1422
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2. Titok V. Leontiev V., Shostak L., Khotyleva L. Thermogravimetric analysis

of  the  flax  bast  fiber  bundle  /  V.  Titok,  V.  Leontiev,  L.  Shostak,  L.  Khotyleva  //  J.

Nat. Fibers. – 2006. – 3. – P. 35-41.

3. Paredez A. R. Visualization of cellulose synthase demonstrates functional

association with microtubules / A. R. Paredez, C. R. Somerville, D. W. Ehrhardt //

Sci. – 2006. – 312. – .1491-1495.

4. Emons A. M. C. Microtubules and cellulose microfibrils: how intimate is

their relationship? / A. M. C. Emons, H. Hofte, B. M. Mulder // Trends Plant Sci. –

2008. – 12. – P. 279-281.

5. Crowell E. F. Pausing of Golgi bodies on microtubules regulates secretion of

cellulose synthase complexes in Arabidopsis / E. F. Crowell, V. Bischoff, T. Desprez,

A.  Rolland,  Y.  D.  Stierhof,  K.  Schumacher,  M.  Gonneau,  H.  Hofte  //  Plant  Cell.  –

2009. – 21. – P.1141-1154.

6. Chan J. The rotation of cellulose synthase trajectories is microtubule-

dependent and influences the texture of epidermal cell walls in Arabidopsis

hypocotyls / J. Chan, E. Crowell, M. Eder // J. Cell Sci. – 2010. – 123. – P. 3490-

3495.

7. Gutierrez R. Arabidopsis cortical microtubules positioncellulose synthase

delivery to the plasma membrane and interact with cellulose synthase traf cking

compartments /  R.  Gutierrez,  J.  J.  Lindeboom, A. R.  Paredez,  A.  M. Emons,  D.  W.
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. . , . . ] //  –

2014. – 14 – . 71-76.

10. . . , 

/  [ . . , . . , . . .] //

 – 2014. – 14 – . 14-17.

11. Punta M. The Pfam protein families database / M. Punta, P. C. L. Coggil,

R. Y. Eberhardt, J. Mistry, J. Tate, C. Boursnell, N. Pang,  K. Forslund, G. Ceric, J.

Clements, A. Heger, L. Holm, E. L. L. Sonnhammer, S. R. Eddy,  A. Bateman, R.. D.

Finn // Nucleic Acids Res. – 2012. – 40. – .290-301.

12. Thompson J.D. Clustal-W – improving the sensitivity of progressive

multiple sequence alignment through sequence weighting, position-specific gap

penalties and weight matrix choice / J. D. Thompson, D. G. Higgins, T. J. Gibson //

Nucleic Acids Res. – 1994. – 22. – P. 4673-4680.

13. Okonechnikov K. Unipro UGENE: a unified bioinformatics toolkit / K.

Okonechnikov, O. Golosova, M. Fursov // Bioinformatics. - 2012. - 28. - P. 1166-

1167.

14. Blume Ya. B The Plant Cytoskeleton: Key Tool for Agro-Biotechnology /

Ya. B. Blume, W. V. Baird, A. I. Yemets, D. Breviario // Springer-Verlag. - 2008. –
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 –  80 %, 90,5 %  97 %. 
, 

, 
, .

: , , 

SEARCH AND ANALYSIS OF SEQUENCES OF THE ACTIN GENES IN
FLAX GENOME

A. Postovoitova, G. Bayer, N. Pydiura, N. Pastukhova, Ya. Pirko,
A. Yemets, Ya. Blume

Abstract. The bioinformational search of actin genes homologs and the
analysis of selected sequences in the genome of flax were done. Most of ten actin
gene homologs have the similar exon-intron structure - four exons and three introns.
Also there were found that the degree of identity complete sequences of genes, their
coding sites and amino acid sequences on average - 80%, 90,5% and 97%
respectively. These data suggest that exons are among the most conserved parts of
the genes and introns have significant differences, have a high degree of
polymorphism.

Key words: flax, actin, locus
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 5 % [12].  0,5 %

 95 % , 

 598 .  299  « » 
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 [19]. 
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METHODS OF SAMPLING AND SAMPLE PREPARATION FOR

DETECTION AND IDENTIFICATION OF GMO IN AGRICULTURAL

PLANTS AND FOODS PRODUCTS
V. Korkhovoy, A. Yemets, V. Yatsyshyn

Abstract. The rapid growth in the number of genetically modified plants, and
significant amounts of expansion of cultivation areas require adequate monitoring
system. The article reflects the general principles of the first steps of preparation of
samples for the detection of GM - stages of sampling and DNA extraction

Key words: genetically modified plants, sampling, DNA extraction
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UDC: 577.11+ 577.16: 582.284: 579.66: 664.66.002.68

COMPOSITIONAL STUDY OF SCHIZOPHYLLUM COMMUNE FR.: FR.

GROWN ON THE NEW SUBSTRATE BREADCRUMB

T. IVANOVA, leading engineer

Institute of Food Biotechnology and Genomics NAS of Ukraine

L. TITOVA, PhD

National Technical University of Ukraine “KPI”

G. P. MEGALINSKA, PhD

National Pedagogical Dragomanov University

E-mail: ivanova_tatiana_wat2@bigmi.net

Abstract. The investigation of crude protein, crude fat, carbohydrate, vitamin
content as well as ash, gross energy values, amino acid and fatty acid composition of
Schizophyllum commune mycelia was performed in submerged cultivation on the new
substrate breadcrumb (waste of bread production). The improved content of crude
protein, crude fat, essential amino acids, and vitamins in S. commune mycelia
comparing to the substrate was established.

Key words: Schizophyllum commune, breadcrumb, submerged cultivation,
amino acid, fatty acid, vitamin composition

Schizophyllum commune Fr.: Fr. is widely distributed in nature wood-decaying

medicinal mushroom belonging to phylum Basidiomycota. S. commune is  also  a

model organism for genetic engineering in mushroom-forming fungi, and its genome

is sequenced [1].

Medicinal properties of S. commune include antibacterial, antiparasitic,

immunomodulating, antiinflamatory, antitumor, and hepatoprotective activities [2].

Schizophyllan is a -glucan isolated from cultured broth of S. commune which have

passed clinical trials and currently produced commercially by several Japanese

pharmaceutical companies as anticancer agent [3].

Fruiting bodies of S. commune are consumed in tropical countries; consequently,

there are some studies of fruiting bodies chemical composition [4, 5, 6]. In nature at

least 150 genera of woody plants are substrates for S. commune, but it also colonizes

soft-wood and grass silage [7]. Cultivation of S. commune mycelia in laboratories
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was performed on synthetic media [8, 9] as well as on natural substrates and wastes

of food production, e.g., beer wort, molasses [9], hydrolysate of rice hull [10],

coconut water [11], wastes of pasta, cacao [12], and oil production [13].

Waste bread (breadcrumb) is a new substrate for S. commune cultivation.

Breadcrumb is made from unsold and off-test bread undergone inspection for visible

mold, bacterial infection, and contaminations, followed by crumbling and

desiccation. Breadcrumb can be assumed as a safe, cheap, and widely available

substrate for cultivation of medicinal and edible mushrooms [14].

The  aim  of  study was to investigate chemical composition of S. commune

mycelia grown on breadcrumb in submerged conditions.

Material and methods. S. commune 1768 was kindly supplied by the Culture

Collection of Mushrooms from the M.G. Kholodny Institute of Botany of the

National  Academy  of  Sciences  of  Ukraine  (IBK)  [15].  The  stock  culture  was

maintained on wort agar slants at 4 ºC. The culture was inoculated in Petri dish

containing glucose-peptone medium, g/l: 25 glucose, 3 peptone, 2 yeast extract,

1 KH2PO4, 1 K2HPO4, 0.25 MgSO4 × 7 H2O, and 20 agar.

The substrate for submerged cultivation (breadcrumb) was donated by Bread

Plant  12 of the Open Joint-Stock Company “Kyivkhlib”, Kyiv, Ukraine. The

liquid medium with breadcrumb in concentration 60 g/l was autoclaved for 40 min,

with 1 atmosphere.

Fully colonized Petri dish with glucose-peptone medium was homogenized and

used for 10% (v/v) inoculation of 250 ml flasks containing 50 ml liquid medium with

breadcrumb. Submerged cultivated mycelium in active phase of growth (with average

diameter of pellets about 0.5 mm) grown on breadcrumb was used for 10% (v/v)

inoculation of medium for elimination of the lag phase. The flasks were incubated at

28 ± 2 ºC in a rotary shaker (120 rpm). After incubation for 4 days, the fungal

mycelium was harvested by filtration, washed three times with water, desiccated at

60 ºC, and milled.

The chemical composition of breadcrumb and mycelium of S. commune,

including moisture, ash, total carbohydrates, crude fat, and crude protein, was
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determined according to AOAC methods [16]. To obtain moisture content, samples

were dried at 105 ºC until constant weight. The ash content was determined by

incineration at 600 ºC until constant weight.

Nitrogen content was defined by Kjelhdal’s method. For the calculation of crude

protein, the Nitrogen content was multiplied by a factor of 5.7 for breadcrumb [17]

and of 4.38 for mycelium of S. commune [18]. In present work we determined crude

fat content by extracting a known weight of powdered samples, using a Soxhlet

apparatus, with hexane as a solvent for breadcrumb and petroleum ether as solvent

for mycelium of S. commune. The amount of total carbohydrates was calculated by

difference: Total carbohydrates = 100 – (g moisture + g crude protein + g crude fat +

g ash) [19]. The energy content was calculated with the following factors: protein

4.0 kcal/g; fat 8.37 kcal/g and carbohydrates 3.48 kcal/g [18].

The  content  of  amino  acids  was  estimated  with  a  T-339  amino  acid  analyzer

(“Mikrotechna”, Prague, Czech Republic) [20]. Chemical score was calculated as the

ratio of a gram of the limiting amino acid in a test protein to the same amount of the

corresponding amino acid in a reference diet (whole-egg protein) multiplied by 100

[21].

To evaluate fatty acid composition, lipids were extracted according to described

method [22], and fatty acid content was estimated using gas chromatograph/ mass

spectrometer system Agilent 6890N/5973 inert (Agilent technologies, USA) on the

capillary column HP-5MS (Agilent technologies, USA).

The method of vitamin B1 (thiamine) evaluation was based on oxidation of

thiamine to thiochrome, extraction thiochrome into organic solvent, and measurement

of fluorescence [23]. Vitamin B2 (riboflavin) content determined using riboflavin

binding apoprotein from chicken eggs [24]. The method of vitamin B3 (PP)

estimation was based on hydrolysis, quantitative obtaining of colored glutaconic

aldehyde derivate, and further colorimetric determination [25]. Vitamin B9 (folic

acid) content analyzed by the change in fluorescence intensity before and after

oxidation of folates previously purifying them from interfering compounds [26].
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Values are mean of three independent experiments done in triplicate and are

expressed as mean ± errors.

Results and discussion. The chemical composition of fungal mycelium depends

on the substrate for cultivation. The content of ash was similar in S. commune

mycelium and in breadcrumb (Table 1). At the same time, S. commune mycelium

contained three times higher amount of ash (4.5 %) in cultivation on the liquid

medium with  waste  of  amaranth  oil  production  (meal  after  CO2 extraction), though

such substrate had 1.7 times higher content of ash than breadcrumb [27]. Fruiting

bodies of S. commune collected in Nigeria included 7.46 % of ash [4]; fruiting bodies

found in India had similar content of ash  8 % [5].

1. Proximate composition (g/100 g dry matter) and gross energy (kcal/g) values

Sample Moisture Ash
Crude
protein

Crude fat
Total carbo-

hydrates
Gross
energy

Breadcrumb 9.38 ±
0.03

1.75 ±
0.04

10.94 ±
0.60

0.48 ±
0.01

77.45 ±
0.68

317.33

S. commune
mycelium

10.24 ±
0.33

1.42 ±
0.02

18.83 ±
0.10

3.45 ±
0.10

66.06 ±
0.55

334.09

Crude fat and protein content was 7.2 and 1.7 times higher correspondingly in

mycelium of fungus than in breadcrumb (Table 1). In cultivation of S. commune

mycelia  on  the  waste  of  amaranth  oil  production  higher  content  of  crude  fat  and

protein was obtained (8.4 % and 45.4 % respectively), however such components

content was higher in the substrate as well (1.5 % and 15.4 % accordingly) [27]. On

the contrary, crude fat content was lower in fruiting bodies of S. commune  than in

mycelia grown on the breadcrumb (1.28% [4] and 2.0 % [5]). Crude protein content

significantly altered in fruiting bodies of S. commune: from 9.63 % to 27.7 % [4 6].

Gross energy value of S. commune in our investigation was comparable to

literature data (299 399 kcal/g) [4 6, 27] and similar to gross energy of breadcrumb

(Table 1). Approximate calculation of S. commune energetic value shows that 100 g

of mycelia cultivated on the breadcrumb satisfies 16.7 % of calorie need in average

human daily diet 2000 kcal.
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Essential amino acid content varies in mushroom protein from 34 % to 47 %

with predomination of Glutamate (12.6 24.0 %), Aspartate (9.1 12.1 %), and

Arginine (3.7 13.9 %) [28]. Our results are in agreement with such pattern (Table 2).

2. Amino acid composition of S. commune and substrate breadcrumb, %
Amino acids S. commune Breadcrumb

Lysine 5.38±0.12 1.32±0.11

Threonine 5.23±0.12 2.73±0.11

Valine 6.57±0.12 4.12±0.12

Methionine 1.39±0.11 1.24±0.11

Cystine 3.37±0.11 1.49±0.11

Isoleucine 3.90±0.11 2.42±0.11

Leucine 7.24±0.12 6.06±0.12

Phenylalanine 4.16±0.12 4.23±0.12

Tyrosine 4.16±0.11 3.02±0.11

Histidine 2.18±0.11 1.54±0.11

Arginine 5.98±0.12 2.35±0.12

Aspartate 9.69±0.30 4.59±0.12

Serine 6.25±0.12 5.41±0.12

Glutamate 18.89±0.32 40.35±0.50

Proline 3.87±0.11 12.87±0.21

Glycine 4.82±0.11 3.26±0.11

Alanine 6.91±0.12 3.00±0.11

Total essential amino acids 41.40 26.63

Chemical score 98 24

The percent of essential amino acids in S. commune mycelium was 1.6 times

higher than in the substrate breadcrumb (Table 2). Accoding to calculations, 100 g of

S. commune mycelium after desiccation at 60 °C contained 8.7 g of essential amino

acids and chemical score 98. Compared to reference whole egg protein, mycelium of

S. commune is limited in Lysine and Isoleucine; the percent of other essential amino

acids was higher in protein of S. commune mycelia than in reference protein of whole

eggs [21]. According to limiting amino acid Lysine in breadcrumb, the chemical
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score of breadcrumb was four times lower than the chemical score of S. commune

grown on this substrate (Table 2).

The waste of amaranth oil production had better amino acid composition than

breadcrumb with 31.4 % essential amino acids and chemical score 53 according to

limiting amino acid Isoleucine, though protein in mycelium of S. commune didn’d

have significantly improved amino acid composition with 33.7 % of essential amino

acids and chemical score 56 according to limiting amino acid Valine [27]. The

protein in fruiting bodies of S. commune had  34  %  of  essential  amino  acids  with

chemical score 28 according to limiting amino acid Methionine [5].

Fatty acid composition of lipids was similar in S. commune mycelia and in the

substrate breadcrumb (Table 3) with predomination of unsaturated fatty acids. At the

same time, in literature data [5, 27] lipids of S. commune contained about 10 %

higher ratio of unsaturated fatty acids. Palmitic (16:0), Oleic (18:1), and Linoleic

(18:2) fatty acids were the main components of S. commune lipids and accounted for

almost the whole of the fatty acids determined in our investigation (90.5 %) and in

references (92.5 % [5], 94.5 % [27]).

3. Fatty acid composition of S. commune mycelia and breadcrumb, %

Fatty acid
(Carbon : double bond ratio)

S. commune Breadcrumb

16:1 0.34 ± 0.02 0.27 ± 0.02
18:1 27.28 ± 0.30 31.10 ± 0.30
18:2 34.84 ± 0.35 33.79 ± 0.31
22:1 0.32 ± 0.01 -*

15:0 0.36 ± 0.02 -
16:0 21.08 ± 0.25 24.84 ± 0.18
17:0 0.31 ± 0.02 -
18:0 5.97 ± 0.07 5.86 ± 0.10
20:0 0.36 ± 0.02 0.29 ± 0.02
22:0 0.70 ± 0.04 0.67 ± 0.03
24:0 0.38 ± 0.02 0.17 ± 0.01
Total unsaturated fatty acids 62.78 65.16
Total fatty acids 91.94 96.99
% Unsaturated fatty acids 68.28 67.18

Note:  *  fatty acid was not detected in the sample.
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The analysis has shown that the amount of vitamins in the mycelia of

S. commune multiplied 3 23 times if compared to the substrate (Table 4). Among

investigated vitamins, the highest amounts were observed for niacin in fungal

mycelium and in the substrate. In fruiting bodies of S. commune niacin also prevailed

among investigated vitamins [4], but its values were 6.4 times lower than in

mycelium cultivated on breadcrumb. The level of thiamine was similar to our results

in fruiting bodies of S. commune [4], although riboflavin amount was 4 times higher

in S. commune mycelia grown on the breadcrumb.

4. Vitamin content, mg / 100 g

Sample Thiamine Riboflavin Niacin Folic acid

Breadcrumb 0.095 ±

0.005

0.038 ±

0.003

1.13 ±

0.07

0.0130 ± 0.0002

S. commune 0.290 ±

0.025

0.890 ±

0.024

8.29 ±

0.29

0.27 ± 0.02

It should be noted that addition of vitamins to nutrient medium can increase the

growth of fungal mycelia. Thus, addition of thiamine and folic acid resulted in 1.8

and 2.6 times higher biomass accumulation of S. commune accordingly, and addition

of riboflavin and niacin leaded to lower biomass increase (15 % and 42 %

correspondingly) [29]. Despite that fact, the presence of vitamins in the nutrient

medium is not essential for S. commune growth [30], since this fungus is able to

synthesis the vitamins.

Conclusions

1.  The  protein  of S. commune 1768 mycelium grown on the new substrate

breadcrumb can be considered a protein of high value according to ratio of essential

amino acids 41.4 % (8.7 g in 100 g of mycelium desiccated at 60 °C) and chemical

score 98. Essential amino acids, crude fat, and crude protein content in mycelium of

S. commune 1768 cultivated on the liquid medium with breadcrumb was 1.6, 7.2, 1.7

times higher correspondingly comparing to substrate breadcrumb.
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2. In lipids of S. commune 1768 mycelium grown on the breadcrumb prevailed

unsaturated fatty acids (68.28 %).

3. Mycelium of S. commune 1768 grown on the breadcrumb contained vitamins:

thiamine, riboflavin, folic acid, and niacin, wherein their contents in mycelium are

3.1, 7.3, 20.8, and 23.4 times accordingly higher than in the substrate.

4. On the basis of aforesaid can be summarized that mycelium of S. commune

grown on the breadcrumb is a source of biologically active substances and may serve

as a basis creation of dietary substances and functional foods.
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Biotechnology. – 2012. – 5. – P. 47-56. (Ukr)

13. Krupodorova T.A. Alternative substrates for higher mushrooms mycelia

cultivation / T. A. Krupodorova, V. Yu Barshteyn // Journal of BioScience and

Biotechnology.  2015.  4 (3).  P. 339-347.

14. Patent UA  98224, A01G 1/04 (2006.01) Nutrient medium for mushroom

cultivation / Ivanova T. S., Bisko N. A., Tsugankov S. P., Novak A. G.

27.04.2015.

15. Bukchalo  A.  S.  Catalogue  of  Mushroom  Culture  Collection  IBK  /

A. S. Bukchalo, N. Ju. Mytropolskaja, O. B. Mykchajlova. – 2011. – Kyiv:

Alterpress – 100 p. (Ukr).

16. AOAC. Official methods of analysis (16th ed.). – 1995. – Arlighton, VA:

Association of Official Analytical Chemists.
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17. Nechaev A. P. Food Chemistry / A. P. Nechaev, S. E. Traubenberg, A. A.

Kochetkova, V. V. Kolpakova, I. S. Vitol, I. B. Kobeleva. – Saint-Petersburg:

GIORD, 2007. – p. 119 120. (Ru).

18. Crisan E.V., Sands A. (1978) Nutritional value. In: Chang S.T., Hayes W.A.

(Eds.) The biology and cultivation of edible mushrooms. New York: Academic

Press, p.137-165.

19. Liu Y. T. Chemical composition of five wild edible mushrooms collected from

Southwest China and their antihyperglycemic and antioxidant activity /

Y. T. Liu, J. Sun, Z. Y. Luo, Sh. Q. Rao, Y. J. Su, R. R. Xu, Y. J. Yang // Food

and Chemical Toxicology.  2012.  Vol. 50.  P. 1238-1244.

20. Krischenko V.P. Methods of the estimation of plant production quality. –

1983. – Moscow: Kolos. – 192 p. (in Russian).

21. FAO (1970) Amino Acid Contents of Food and Biological Data on Protein.

FAO Nutritional   studies  No.  24.  Food  and  Agriculture  Organization   of   the

United Nations FAO, Rome.

22. Christie W.W. Gas Chromatography and Lipids: A Practical Guide /

W. W. Christie.  Bridgwater, Somerset: The Oily Press. 1989.  307 p.

23. Ostrovsky Yu.M. 1979. Thiamine, pp. 176-223. In Ostrovsky YuM (ed.),

Experimental Vitaminology, Nauka i tekhnika, Minsk (Ru).

24. Kodentsova V. M. Isolation of riboflavin-binding apoprotein from chicken egg

protein and its use for determining riboflavin in biological samples / V. M.

Kodentsova, O. A. Vrzhesinskaia, V. V. Risnik, A. A. Sokolnikov, V. B.

Spirichev  // Appl. Biochem. Microbiol. – 1994. – 30(4-5). – P. 603-609 (Ru).

25. Stepanova E. N. 1963. On the Colorimetric Determination of Nicotinic Acid

in  Food  Products  and  Biological  Matter  /  E.  N.  Stepanova  //  Vopr.  Pitan.  –

1963. – 22(4). – P. 66-70 (Ru).

26. Grigoreva M. P. Fluorometric method for determining folic acid in food

products / M. P. Grigoreva, E. N. Stepanova, G. A. Sapozhnikova // Vopr.

Pitan. – 1969. – 28(3). – P. 65-69 (Ru).

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


27. Krupodorova T. A. Amaranth Flour as a New Alternative Substrate for

Schizophyllum commune Fr.: Fr. and Cordyceps sinensis (Berk.) Sacc.

Growth / T. A. Krupodorova, V. Yu Barshteyn // Journal of Siberian Federal

University. Biology.  2015.  8.  P. 32-44.

28. Mushrooms as Functional Foods / ed. by P.C.K. Cheung.  New York: Wiley,

2008.  256 p.

29. Jonathan S. G. Studies on phytohormones, vitamins and mineral element

requirements of Lentinus subnudus (Berk)  and Schizophyllum commune (Fr.:

ex. Fr.) from Nigeria / S. G. Jonathan, I. O. Fasidi // Food Chem. – 2001. – 75.

– P. 303-307.

30. Adejoye O. D. Physicochemical studies on Schizophyllum commune  (Fries) a

Nigerian edible fungus / O. D. Adejoye, B. C. Adebayo-Tayo, A. A. Ogunjobi,

O. O. Afolabi //  World Appl. Sci. J. – 2007. – 2. – P. 73-76.
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: 577.218:577.29

  -

 CRE/LOXP 

ARABIDOPSIS

THALIANA

. . , ,
 « » , 

. . И И , ,

E-mail: ehirta3@gmail.com

. 

 Arabidopsis thaliana. 
, 

.
. , ,

 Cre/loxP, 

, 

 [1]. , 

.

 [2]. , , 

. 

, 

. , 

, 

.   
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, 

 [3]. 

, 

, 

, 

 [4].

, . 

,  .

, ,  SPSS

(statistical package for social science), Statistica . 

. 

.

,  ( , Principal

Component Analysis) , 

, 

. , 

, , , 

. , 

 ( ) 

 [5]. 
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, 

.

,

, 

.

.

, 

Cre/loxP. 

, 

.

 [6,  7]. ,  120×15

 120 ;

 15 ). 

, 

 ( , Principal Component Analysis) 

 (PLS-DA, Projection to Latent Structures –

Discriminant Analysis).  SIMCA 13,0

(Soft Independent Modelling of Class Analogy, Umertrics AB, Sweden).

.

. , 

,   R2X ( )  Q2X (

). 

, ,

 R2X  Q2X . 

 Q2X>0,5 .

 Q2X>0,9 . 
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 Q2=0,4 ( . 1). 

.

1. , 

. 1. 

) 

 Cre/loxP1  ( )   Cre/loxP2

)  MS 

 (100 ).  – R2 ;  – Q2

.

. 1 

, 

. 

Component R2

Cent.
R2 (cum) E.value Q2 Limit

Q2

(cum)

Cre/loxP 1 0,444 0,444 6,66 0,386 0,0703 0,386

Ce/loxP 2 0,136 0,58 2,04 0,0221 0,0745 0,399
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, 

,  R2  Q2. 

, 

Cre/loxP2 . 

, 

.

 PLS-DA. , 

, . , 

PLS-DA 

 ( )  – Cre/loxP1

i Cre/loxP2 ( . 2).

. 2. , 

-

,

 PLS-DA.  – ,

 Cre/loxP2.   –

,  Cre/loxP2.
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. , 

 PLS-DA , 

 ( , 

) 

.

T1 GUS scri –  GUS- 0;

1 hptII pos – -

0; T1 vec1 – -

lox

0;  T1  exci  –  0, lox -

 Cre; T2 Hyg+ – 

1, ;

2 Hyg- – 1,

; T2 GUS+ H – 

1,  GUS- ; T2

GUS- H – 1,  GUS-

; T2 10-12 S – 

1, ; 2 fractio – 

1  GUS-

; 2 hptII pos – 

1; 2 hptII neg – 

1; T2

vec1 – lox -

1.

 ( -

) . , 

, 
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 MS, 

. 

.

, 

. ,  PLS-DA ,

1

 ( . 3). , 

. , , 

. 

, 

. 

 (  PLS-DA) 

, 

.

 PLS-DA ( . 3)  SIMCA 

, Y = Yavg + B + F,  Yavg  ( .

3),  – , . 3, F –

. 

.

 ( ), 

,  – VIP

(Variable Importance for the Projection, . 3) [8, 9].
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. 3. 

 Cre/loxP1   Cre/loxP2 

.  – ;

 –  Cre/loxP1  Cre/loxP2

.

.  VIP-

, ,  95 % . 

,  PLS-DA, 

-

. 

 0,5 . ,  PLS-DA

 VIP- , 

gus,   Cre/loxP2 gus

.
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, 

 (

). 

, 

,  Q2=0,6 ( . 2) , 

. 4).

2. , 

 PLS-DA
Component R2

Cent.
R2

(cum)
E.nvalue  R2Y R2 Y

(cum)
Q2 Limit  Q2

(cum)

Cre/loxP1  0,431  0,431  1,29 0,593 0,593  0,583 0 0,583

Cre/loxP2  0,363  0,794  1,09 0,00841  0,601  0,00667  0 0,586

. 4. 

 Cre/loxP1  Cre/loxP2  MS 

 (100 ).

 PLS-DA 

. 4), 

,   .
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, 

. , 

, -

. , 

, 

,  –

PLS-DA. 

. ,

, 

, 

. ,

 60 %, .

1.

, 

.

2. , 

.

3.

 60 %.

4.  VIP- , 

, 

.

1. Barnes D.J. Introduction to Modeling for Biosciences / Barnes D.J., Chu D.

// Springer. – 2010. – pp. 334.
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2. Yang S.-O. Metabolic discrimination of Catharanthus roseus calli according

to their relative location using H-NMR and principal component analysis/ Yang S.-

O., Kim S.-H., Kim Y., Kim H.-S., Chun Y.-J., Choi H. K. // Biosci. Biotechnol.

Biochem. – 2009. – Vol.73, No 9. – P. 2032 – 2036.

3. Epstein J.M. Why model? / Epstein J.M. // Jasss. – 2008. – Vol.11, No 4. –

P. 12 – 17.

4. Le H. Multivariate analysis of cell culture bioprocess data – lactate

consumption as process indicator / Le H., Kabbur S., Pollastrini L., Sun Z., Mills

K., Johnson K., Karypis G., Hu W.-Sh. // J. Biotechnol. – 2012. – Vol.162. – P.

210 – 223.

5. Yeng K.Y. Principal component analysis for clustering gene expression data

/ Yeng K.Y., Ruzzo W.L. // Bioinform. – 2001. – Vol.17, No.9. – P. 763 – 774.

6. . . 

 Cre/loxP  35S 

Arabidopsis thaliana, 

 / . , . .  // . . – 2014. -

5 (47). – : http://nbuv.gov.ua/j-pdf/Nd_2014_5_3.pdf

7. . . Arabidopsis thaliana -

 Cre/loxP / . . ,

. .   // Biotech Acta. – 2015. – V.8., 7 – . 48 – 55.

8. Galindo-Prieto B. Variable influence on projection (VIP) for orthogonal

projections to latent structures (OPLS) / Galindo-Prieto B., Eriksson L., Trygg J. //

J Chemom. – 2014. – Vol. 28. – P. 623–632.

9. Wei M. Multivariate modeling on biomass properties of cassava stems based

on an experimental design / Wei M., Geladi P., Lestander T.A., Xie G., Xiong Sh.

// Anal Bioanal Chem. – 2015. – V.207, No.18. – P. 5443 – 52.
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-C
CRE/LOXP 

ARABIDOPSIS THALIANA

. . , . . 
. 

 Arabidopsis thaliana. 
, 

.
. , 

,  Cre/loxP, 
ANALYSIS

OF DEVELOPED DNA-CONSTRUCTIONS WITH SITE-SPECIFIC
RECOMBINASE SYSTEM CRE/LOXP DURING THE SEVERAL

GENERATIONS IN ARABIDOPSIS THALIANA TRANSFORMANTS
USING THE MULTIVARIATE METHOD

A. Sekan, O. Myronycheva
Abstract. Here are represented the results of the development of two vector

DNA-constructions during several generations of the Arabidopsis thaliana
transformants, analyzed by multivariate statistical method. The statistical
classification model is developed and allows to significantly divide studied
constructions on the two separated events.

Key words: multivariate analysis, Principal Component Analysis, cite-
specific recombinase system Cre/loxP, genetic transformation
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 2012  2013 .  2014 

0.6 %. , 

 86,  0,3  0,6 %. 

, 

 3  10,0  10,2 %. 

 1,5  5,4 %(  2012-2014 .). , , 

, 

, .

1. , % 

2012 2013 2014
1,2 2,0 4,0 2,4
3,5 3,0 4,9 3,8
0,9 1,6 3,5 2,0
3,3 4,2 4,5 4,0
9.0 9,6 10,6 10,0
8,6 10 11,7 10,2
0 0,2 2,2 0,8
0 0 0,6 0,2
4,0 5,0 4,8 1,6
3,2 5,6 7,4 5,4
1.0 1,2 2,2 1,5
0 0,3 1,5 0,6
6,1 8,0 11,1 8,4
0 0,6 1,8 0,8

 86 0 0,4 1,7 0,7
1,0 2,2 2,2 1,8

 92 2,8 5,1 6,5 1,8
 21 1.9 3,6 4,1 3,3

0 1,2 1,5 0,9
1,2 2,4 2,7 2,1

1.

.
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2. , , ,

 86, 

 3  1,0 %.

1. . . 

. / . . : .,1973 – 340 .

2.   . . . /

. .  // .  – .1V. – .: . – 1964 – 380 .

3. . . . / . .  – .:

.– 1985.– 347 .

4. . . ./

. , . . // . – 2. – 1976 – . 5-6.

. . , Хусам
.  3-

. 
.  – 4  1 %. 

 1 %  10 % .
: , , , 

Ustilago hordei Kell. Et Swing, 

SUSCEPTIBILITY OF VARIETIES OF SPRING BARLEY SMUT

O. Antonenko, Al-Yasiri Husam Mohanad

Abstract. The results of 3-year-long study on the prevalence of varieties of
spring barley smut under artificial infection. Immune among studied cultivars were
found. Highly resistant - 4 varieties with lesions up to 1%. The rest of the lesion
characterized by from 1% to 10% and higher.

Key words: spring barley, varieties, bunt, pathogen Ustilago hordei Kell. Et
Swing, artificial infection
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E-mail: kavalyuda@ukr.net

.
.  26

.  Coleoptera.
.

: , , , 

. 

. 

 1990-  2000- , 
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. ,  2017 

 2 .

,  90 % 

.  [1, 2, 3, 6, 7], 

 68  114 . 

 – 96,5 %. 

 85,1 % .  16

,  14 %. 

 (Tetranychus urticae Koch.),  (Thrips tabaci

Lind.),  –  (Etiella

zinckenella Tr.).

, 

.

.

.

 « »  2012–2014 . 

.

. 

, , . 
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[5].
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 5-7 : , 
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. 

,  «

»  25 

. , 

-

 – 36 %. 

 – 20 %. 

 16 %,  – 8 %. 

 – 4 % ( . 1).

 1. 
 “ ” 2012 –

2014 .

 ( - Melolonta melolonta L.  

- Amphimallon solstitalis L.),  (  - Agriotes

lineatus L., - Agritoes latus F. - A. sputator L.), 

- Opatrum sabulosum L.),  (

- Sitona crinitus Hrbst., 

- Sitona lineatus L., - Tanymecus palliatus F.,

- Otiorrhynchus ligustici L.).

: - Scotia segetum Schiff., -

Orthoptera
16%

Homoptera
4%

Hemiptera
16%

Thysanotera
8%

Coleoptera
36%

Lepidoptera
20%
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Autographa-gamma L.,  - Helicoverpa armigera Hbn.,

- Etiella zinckenella Tr. - Ostrinia

nubilalis Hb.  ( a -

Gryllotalpa gryllotalpa L., - Gryllus desertus Pull., 

- Tettigonia viridissima L. - Decticus verrucivorus L.)  

 ( - Adelphocoris lineolatus, -

Lygus pratensis L., - Lygus rugulipennis Popp.,

Palomena viridissima Poda.). 

:  –  ( - Thrips tabaci Lind. 

- Kakothrips robustus Uzel.) –

- Psammotettix striatus L.

,  – .

 – 2-3 

: 

 (4,2 ./ ). 

(0,2 ), , , 

 (0,9 ./50 .).

 3,8 ./50 .,  –

4,6 ./50 .,  – 1,2 ./ .,  –

3,6 ./ . 

: , , .

, 

2,3 .

, .  2012-2014 . 

. 

 – 36 % .
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zinckenella Tr.), .

1. . .  /
. . , . .  //  – . . . – 1983. – 2

(48). – . 50.
2. . . 

 / . . , . .  //
 / .– 2000. – 46. –

. 40.
3. . .  / . .  // 

, 2008.  –  6. – . 26-34.
4. .  / .  // 

. – 2015. –  21(316) – . 20-24.
5.  /

. . , . . , B. C. ; . . . . – .:
, 1986. – 296 .

6. . ., 
 / . . ,

. .  //  2013-1(37)
http://www.nbuv.gov.ua/e-journals/Nd/2013_1/13smp.pdf

7. . . 
 / . . , . .  // . – 2000. -

. 46. -  .116 – 123.
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.
.  26
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SPECIFIC COMPOSITION OF HERBIVOROUS PESTS ON SOYBEAN

L. Kava, R. Yakovlev, S. Stankevich, P. Maziboruk, V. Novytskyi

Abstract. The results of soybean insects’ structure complex are expounded.
During the investigation on a culture were marked 26 kinds from six rows. The
representatives of  Coleoptera row prevailed. The economic value to soybean
crops had limabean pod borers.

Key words: soyabean, pests, specific composition, dominant kinds

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


 632.76:633.853.458

. . , ,

. . 

. . , ,

E-mail: kavalyuda@ukr.net

.
, 

,  1000 , ,
.  (N30P30K30),  

.
: , , , 

1000 , 

 ( ). 

, 

.  [1, 4, 5], 

, ,

, , , , 

, , , , , . 

,  —  [2]. 

, , 

 [4].

 2–3 . 

.

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

mailto:kavalyuda@ukr.net
http://www.abbyy.com/buy
http://www.abbyy.com/buy


.

, , 

,  —

, 

. 

 [1, 5].

 – 

.

.

 « » 

. . . 

 (N30P30K30) 

. 

, 

,  [3].
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4. , 48 % . + , 50 % . (5,0 + 6,0 ) + , 5 %
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35 % . (5,0 + 4,0 ) + , 5 % . (0,15 ).
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0  — ;

1  —  25 %;

2  —  26–50 %;

3  —  51–75 %;

4  —  75 %  [6].

 1:
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) — ;
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(10,0 ) 3,19 0,044 2,45
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.+
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 / . .  // 

. — 2011. —  6. — . 11–13.

3. , 

 2014  — .: , 2014. —831 .
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. .  — : . , 1934. — 120 .

5. . . 

 / . .  // 
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INFLUENCE FLEA BEETL S  INJURIOUS ON PRODUCTIVTY OF
SPRING RAPE PLANTS

S. Stankevich, L. Kava

nnotation. Because of research conducted in spring rape crops in the
eastern steppes of Ukraine established that damage crops stairs cruciferous flea
beetles negative impact on the overall grain yield and the weight of 1000 seeds,
that degrades both quantitative and qualitative indicators harvest. As against the
backdrop of fertilizers (N30P30K30) and in the background without fertilization
of spring oilseed rape yield significantly depends on the damage score ladder
leaf-eating pests

Key words: spring rape, cruciferous flea beetles, yield, weight of 1000
seeds, damaged seedlings
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UDC 631.815.2/816.35/51.01:633.11

ECONOMIC EFFICIENCY OF FERTILIZERS’ APPLICATION FOR

SPRING WHEAT UNDER DIFFERENT SOIL TILLAGE TECHNOLOGIES

OF GREYZEM HAPLIC SOIL

A. V. BYKIN, Doctor of agricultural sciences,

National University of Life and Environmental Sciences of Ukraine

N. P .BORDYUZHA, Candidate of agricultural sciences,

National University of Life and Environmental Sciences of Ukraine

Y. A. BORYSENKO, postgraduate1

National University of Life and Environmental Sciences of Ukraine

O. O. BADYAKA, junior researcher

Ukrainian Institute of Plant Varieties Examination

E-mail: yura.nybip@gmail.com

Abstract. The effect of fertilizers’ application for different soil tillage
technologies of greyzem haplic soil on economic efficiency of spring wheat has been
determined. The ammonium nitrate (AN) and urea-ammonium nitrate solution (UAN)
were applied under ploughing and mini-till, as well as under no-till and slit-
formation. The minimal process costs were invariant with no-till and UAN
application (4902,03 UAH/h ). Maximal revenue (3017,84 UAH/h ) and maximal
profitability (58,1 %) were got in UAN application for slit-formation of the greyzem
haplic soil

Key-words: spring wheat, soil tillage, fertilizers, economic efficiency

Today, market conditions require producers to reduce production costs while

ensuring maximum profit. Among the agronomic practices of spring wheat raising,

fertilization and tillage usage are among the most expensive sections. Therefore,

minimization of tillage, which limits the physical impact of machinery on the soil [1]

and over time optimizes physical, agrochemical and other soil properties [3, 5] in this

aspect is the most practical.

Implementation of resource-saving cultivation can reduce the cost of fuel-oil

materials  and  payment  of  labor  even  up  to  60% [2,  4].  Meanwhile,  the  rejection  of

plowing significantly increases the amount of tall weed on the fields that may result

1 Research advisor – doctor of agricultural sciences, professor Balaev A. D.
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in yield reduction and increased costs for using herbicides. Furthermore, by

minimization of tillage raises questions about the quality of fertilization used for

spring wheat depending on the choice of aggregate [1]. This is a prerequisite for

economic relevance of studies of the effectiveness of fertilizers for spring wheat by

different methods of cultivation.

Purpose of research is to establish the economic efficiency of using fertilizers

in spring wheat under different tillage methods in left-bank forest-steppe of Ukraine.

Research materials and techniques. Research was carried out within a long-

term study at the Dushechkin O.I. chair of agro-chemistry and quality of plant

products of NULES of Ukraine in the fields of LLC “Biotech Ltd” of Boryspil region

of Kyiv area in conditions of left-bank forest-steppe of Ukraine in 2012–2014.

Soil of the research area is greyzem haplic soil rough-dust light loam soil.

Arable soil was characterized by a low supply of easy hydrolysable nitrogen, medium

movable compounds of phosphorus and exchange potassium.

Field  research  with  spring  wheat  was  laid  in  four  times  repetition  of

randomized application options. The size of the cultivated area was 416 m2, of which

accounted – 400 m2. Experiments included following fertilizers: ammonium nitrate

(N – 34,5 %), ammophos (N:P – 12:42%), potassium chloride (K2O – 60%) and

carbomide-ammonium mixture (32%).

Zymoyarka Spring wheat was a cultigen. Accounting of yield was performed

by sample area technique. Economic efficiency was calculated at 2012-2014 prices.

Research results. Our studies showed that the introduction of minimum tillage

of greyzem haplic soil, the yield of spring wheat grew by 0,23 t/ha for incorporation

of ammonium nitrate into the substance N100P80K80 and by 0,45 t/ha for making urea-

ammonia mixture compared with the corresponding ploughing tillage for fertilizing

soil (Table 1). This also stipulated the growth of yield cost by 421,42 UAH/ha and

824,85 UAH/ha respectively. While using direct seeding of spring wheat, yield of the

grain increased by 0,10 t/ha for the use of Naa and decreased by 0,26 t/ha while using

carbomide-ammonium mixture compared with the corresponding variants with

minimum tillage, which led to the higher yield cost by 183,30 UAH/ha and a

decrease by 494,91UAH/ha respectively. Slotting of greyzem haplic soil  created an
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environment of growth and development of spring wheat plants, which led to

maximum yield, 4 50 t/ha while using ammonium nitrate and 4,48 t/ha for

incorporation of carbomide-ammonium mixture. Yield cost comprised 8,248.50

UAH/ha and 8211,84 UAH/ha respectively.

Minimum tillage provided lower expenses for soil cultivation, which resulted

in lower production costs by 710,18 UAH/ha for using ammonium nitrate, and by

482,64 UAH/ha for making urea-ammonium mixture. The introduction of direct

sowing significantly reduced the cost of tillage, fuel and oil materials, but increased

expenditure on herbicides and depreciation of precision seed drill that stipulated the

reduction of production costs by only 242,00 UAH/ha with the use of Naa, and by

239,17 UAH/ha for the introduction of carbomide-ammonium mixture compared

with corresponding options in minimum tillage of greyzem haplic soil. Soil slotting

stipulated expenses in soil tillage, fuel and oil materials compared to minimum tillage

and direct sowing, which contributed to the increase in production costs by 5714.46

UAH/ha by incorporation of ammonium nitrate, and by 5194,00 UAH/ha with the use

of carbomide-ammonium mixture, which is 325,35 UAH/ha less while applying Naa,

and by 429,84 UAH/ha lower for the use of carbomide-ammonium mixture compared

with corresponding options of ploughing tillage.

Production costs for all methods of greyzem haplic soil tillage were higher

when using ammonium nitrate, which is associated with lower cost of 1 kg of active

ingredient of nitrogen in carbomide-ammonium mixture.

Yield value and production costs for spring wheat have stipulated the minimum

income for ploughing tillage of greyzem haplic soil. It comprised 577,32-1616,51

UAH/ha. With minimum tillage, the profit increased by 1,8-3,0 times compared to
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1. Economic efficiency of using different methods of soil tillage and fertilizers for Zymoyarka cultigen spring wheat,

mean value for 2012–2014.

Experiment
option

Crop capacity,
t/ha

Crop value,
UAH/ha

Production costs,
UAH/ha

Profit,
UAH/ha

Level of
profitability, %

Cost recovery,
UAH/UAH

plough tillage of soil (25-27 cm)
N100P80K80 (N ) 3,61 6617,13 6039,81 577,32 9,56 0,10
N100P80K80 (N
UAN)

3,95 7240,35 5623,84 1616,51 28,7 0,29

minimal tillage of soil (12-14 cm)
N100P80K80 (N ) 3,84 7038,72 5329,63 1709,09 32,1 0,32
N100P80K80 (N
UAN)

4,40 8065,20 5141,20 2924,00 56,9 0,57

without tillage of soil (direct sowing)
N100P80K80 (N ) 3,94 7222,02 5087,63 2134,39 42,0 0,42
N100P80K80 (N
UAN)

4,14 7570,29 4902,03 2668,26 54,4 0,54

slotting (38-40 cm)
N100P80K80 (N ) 4,50 8248,50 5714,46 2534,04 44,3 0,44
N100P80K80 (N
UAN)

4,48 8211,84 5194,00 3017,84 58,1 0,58
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plowing (1709,09–2924,00 UAH/ha). Direct sowing of crop stipulated the profit

growth by 1,7–3,7 times compared to plowing. The maximum level of profit was

obtained  by  slotting  of  soil.  It  increased  by  1,2  times  compared  to  direct  sowing  of

spring wheat, by 1,9–4,4 times - compared to plowing, and 1,5 times - compared to

minimum tillage. When using carbomide-ammonium mixture, profit increased by all

methods of cultivation as compared with the use of ammonium nitrate and comprised

1616,51-3017,84 UAH/ha.

Plough tillage stipulated the minimum level of profitability and comprised

9,56–28,7%. Return expenses amounted to 0,10–0,29 UAH for 1 UAH of expenses.

For minimum tillage, this figure increased to 32,1–56,9 %. Direct sowing of crop

stipulated profitability at 42,0–54,4% and return expenses – 0,42–0,54 UAH for 1

UAH of  expenses.  Maximum level  of  performance  achieved  by  slotting  of  soil  and

comprised 44,3-58,1 % and 0,44–0,58 UAH for 1 UAH of expenses respectively.

When using carbomide-ammonium mixture, profitability was higher compared to

incorporation of ammonium nitrate and comprised 28,7–58,1 %.

Conclusion

Introduction of resource-saving methods of cultivation greyzem haplic soil

created conditions that determined the increase in profitability of spring wheat. In

addition, the introduction of carbomide-ammonium mixture also stipulated the rise of

this index if compared to the use of ammonium nitrate. Namely, incorporating

carbomide-ammonium mixture into the substance N100P80K80 for  spring  wheat  by

slotting (38-40 cm) of greyzem haplic soil stipulated maximum profit of 3017,84

UAH/ha and profitability by 58.1%.
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UDC 631.84:631.5:633.34

IMPACT OF NITROGEN FERTILIZERS AND FOLIAR PLANT

NUTRITION ON SOYBEAN GROWTH AND DEVELOPMENT UNDER

DIFFERENT SOIL CULTIVATION METHODS

A. BYKIN, doctor of agricultural sciences, professor,

corresponding-member NAAS

O. KOZACHOK, postgraduate student*

National University of Life and Environmental Sciences of Ukraine

N. SCHERBYNINA, senior research fellow

Ukrainian Institute of Plant Varieties Expertize

Abstract. Presented experiments results of influence of tillage minimization on

growth and development of soybeans. It was founded that norm of N60P60K60 with co-

application of foliar nutrition of micro fertilizers “Rostoc bobovyi” influences on

plant growth stronger whatever soil tillage method is applied. Because of higher soil

density in variants with minimal tillage and direct seeding it was recorded plants lag

in growth and development, compared to tillage.

Key words: soybeans, direct seeding, minimal tillage, traditional tillage,

Nitrogen fertilizer, foliar nutrition.

Introduction. It  is  known  that  formation  of  up  ground  plant  part  is  result  of

different physiological processes. Growth and development of plants could be

reached only in conditions when number of heat, light and nutrition elements will be

optimal. Regulation of nutrition regime is one of the main methods to increase yield

and agriculture efficiency. It is proved that efficiency of microelements that were

contributed on leaves is higher compared to soil application.

Soybean plants are characterized with bunk accommodation of soy beans on

stem. Therefore, height of lower level of soy beans on plant stem is important, it

*Scientific adviser - doctor of agricultural sciences, professor A. Bykin
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influences loss of soybeans when yield harvest is conducted. This is determined by

sowing method, plant stand density, conditions of mineral nutrition and soil tillage.

Edwards A.C. results show that soil tillage minimization or its non-use

increases humid accumulation, increases differentiation of soil layers for nutrition

elements and changes activity of microbiota, compared to traditional tillage. This

influences on number and availability of nutrients. Research of soil tillage

minimization and fertilization on soybean plant growth gives possibility to open

reserves that facilitate formation of its productivity.

Aim of the study. Define optimal biometrical soybean characteristics under

tillage minimization and mineral fertilizers nutrition.

Methods of research: Experiments were conducted in 2013-2014 on the

experiment field of department of agrochemistry and quality of crop production

named  after  O.  Dushechkin  of  NULES  of  Ukraine  (Kyiv  region,  Boryspil  district).

Area of sowing experiment plot was 100 2, accounting area was 54 2, triple

recurrence.

Soil of experiment plot was Dark Gray Podzolic rough dusty easy loam on loess

soil. It was characterized by light acid reaction, low level of mineral Nitrogen, high

level of mobile phosphorus and potassium, middle level of exchangeable calcium and

magnesium.

Research optimum biometric indicators soybean was conducted under

application of different dozes of nitrogen fertilizer on the background of P60K60 and

direct sowing and traditional soil tillage methods. Fertilizers dozes increased from

N20P60K60 to N80P60K60 with fold increase of N20 in the variants.

Tillage variant included: precursor stubble peeling (10–12 cm), autumn

plowing (25–27 cm), preplant cultivation (10–12 cm). Minimal tillage included

precursor stubble peeling (10–12 cm), preplant cultivation (10–12 cm). Direct

seeding included only fertilizers mixing on the depth of 3–4 cm with Vaderstad

Carrier 400.

Sowing of seed of Merlin variety was performed with SuperWalter W1770

seeder.
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Foliar nutrition with microfertilizer “Rostok bobovi” was done in phase of

branches growth with 3 liters/ha. Next mineral fertilizers were applied: NH4NO3,

NH4H2 4, KCl.

Soybean sampling, laboratory analysis and biometrical dimensions were

conducted according to current methods. Soil density was defined according to

Kachynskyi method.

Research results and its analysis.

It was defined that soil density in variants with minimal tillage and direct

seeding compared to traditional technology was higher (Graph 1). Traditional tillage

includes stubble peeling, ploughing and pre-seeding tillage. In variant with

application of minimal tillage soil density level was lower, compared to direct

seeding because discs application for 10-12 cm depth. In variants with application of

traditional ploughing in emergence phase soil density (0-30 cm layer) was lower for

3,74% under minimal tillage and for 8% under direct seeding. Gradually up to phase

of technical maturity, soil density was 1,36 g/cm3. Minimization of soil tillage made

physical parameters worse. Growth of soil density in 0-30 layer detained soybean

plant growth and influenced its productivity.

Fig. 1. Soil density dependence (0-30 cm layer) on tillage method and

soybean plant growth phase, average for 2013-2014

Biometrical plant parameters are integral expression of processes of plant

metabolism. Using soybean plant height information, we can make conclusions about
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changes in conditions of mineral nutrition. As a rule, high grown plants leaves area is

bigger and it use sun energy more intensively, creates better microclimate near soil

surface.

Mechanical tillage facilitates good plants emergence and quick plant growth in

primary phases of development. Traditional tillage method has advantages in

preparation of soil surface to seeding. It was set that under minimization of soil

ploughing, soybean plants were lower in phase of technical maturity than under

traditional ploughing application (Table 1).

1. Fertilizers influence on soybean biometrical parameters in phase of

technical maturity under allocation of different tilling methods, 2013 – 2014

Tilling method Experiment
variant

Without foliar nutrition With foliar nutrition

Pl
an

t h
ei

gh
t,

H
ei

gh
t o

f f
irs

t
hu

sk
 , 

Pl
an

t h
ei

gh
t,

H
ei

gh
t o

f f
irs

t
hu

sk
 , 

Pl
ou

gh
in

g 
(c

on
tro

l)  P60K60
(control) 66,6 6,76 70,3 7,08

 N20P60K60 69,1 8,25 72,3 8,53
 N40P60K60 69,7 8,66 72,8 9,20
 N60P60K60 71,5 9,64 78,0 9,97
 N80P60K60 70,4 9,65 75,6 9,85

Average 69,4 8,59 73,8 8,92

M
in

im
al

 P60K60
(control) 46,5 6,00 52,7 6,46

 N20P60K60 48,2 6,52 55,1 6,84
 N40P60K60 52,4 7,69 57,8 8,08
 N60P60K60 55,7 8,69 61,2 9,18
 N80P60K60 52,6 8,23 59,7 8,49

Average 51,1 7,42 57,3 7,81

D
ire

ct
 se

ed
in

g
(w

ith
ou

t t
ill

ag
e)

 P60K60
(control) 35,6 5,45 42,0 6,82

 N20P60K60 41,4 6,81 44,4 7,60
 N40P60K60 43,9 7,09 47,0 8,42
 N60P60K60 45,6 8,54 48,7 9,20
 N80P60K60 44,9 7,45 45,4 8,49

Average 42,3 7,07 45,5 8,10
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In variants with application of traditional ploughing, plant height was 69,4 cm

that for 18,3 cm higher than minimal tillage and for 27,1 cm higher that under direct

seeding. This influences on height of first husk. With ploughing it was 8,59 cm that

for 1.17 and 1.52 cm higher than under minimal tillage and direct seeding.

Nitrogen fertilizers with application of Phosphorus-Potassium fertilizers

influenced on growth and plant development in all ploughing variants. It was defined

correlative dependency on plant height and first husk height (r2 = 0,64).

It should be noted that highest soybean plant biometrical parameters were with

N60P60K60. Under traditional tillage height was 71,5 cm that was for 15,8 cm higher

than under minimal tillage and for 25,9 cm higher for direct seeding. This tendency

was formed also for height of first husk. In N80P60K60 variant it was lower compared

to N60P60K60. We think that this amount of Nitrogen fertilizer had negative impact on

growth and soybean plant development.

It was defined that foliar nutrition with micro fertilizer “Rostok bobovi” of 3

liters/ha positively influenced on growing processes. Without difference of tillage

methods, height of plants was higher than in variants with application of only mineral

fertilizers. Under application of traditional ploughing it was higher for 5,96%, under

minimal for 10,8%, under direct seeding – for 7,03%. We think that microelements

and Molybdenum especially that is present in this fertilizer, facilitates Nitrogen

nutrition and can facilitate growth of plant vegetative parts.

It was defined that traditional tillage facilitated better soybean development

because of less dense 0-30 cm soil layer in experiments. In variant of N60P60K60 and

foliar nutrition application it was obtained the highest yield capacity of 4,71 t/ha,

under minimal tillage – 4,35 t/ha, under direct seeding – 3,88 t/ha that was for 1,49,

1,09, 0,87 t/ha higher than in control variant (P60K60).

Conclusions

Under minimization of soil tillage, plants lag behind in growth compared to

ploughing because of higher soil density in 0-30 cm layer. This influenced on plants

height and height of first husk. With ploughing application plants were higher, under

direct seeding – lower. Under minimization of tillage, yield was lower compared to
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traditional tillage. Application of nitrogen fertilizers with Phosphorus-Potassium

fertilizers and foliar nutrition in 3 liters/ha of “Rostoc bobovi” facilitated growth of

plant height and height of first husk.
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EFFECT OF NATURAL HEAT STRESS ON WEED
 SEEDS VITALITY
E. Babenko, Yu. Manko

Annotation. Established a significant lethal effect on weed seeds two cycles
of alternating temperature changes of their habitats from + 10o  with  a
subsequent decrease to -10 -20o . Under these temperature changes in the soil
environment likely reduce the viability of weed seeds in it to 2 times depending on
their species composition.

Key words: heat stress, viability, weed seeds, endogenous and exogenous
peace, tetrazolno-topographical method.
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EXPERIMENTAL DESIGN AND DEVELOPMENT OF RECIPES

FOR OBTAINING OF FRUCTOSE-FREE JAMS

M. KILIAN

University of Applied Sciences Hof, Engineer Science, Machinery, Hof, Germany

Y. SHEVCHENKO, E. GROSS, I. SMETANSKA*

University of Applied Sciences Weihenstephan-Triesdorf, Agricultural Faculty,

Weidenbach, Germany

V. VOYTSEKHIVSKIY

National University of Life and Environmental Sciences, Kiev, Ukraine

E-mail: iryna.smetanska@hswt.de

Abstract. Artical present the develop the receipts for jams with low sugar
particularly fructose content. The best result was obtained in jams with sugar alcohol
erythritol, particularly in product taste (135 while for sugar 140 points) and
consistence (120, while for sugar 145 points). It is conceivable that the sugar as well
as particularly fructose could be replaced in jams with such sweeteners as erythrol,
Nevella, sucrofin, but not with stevia, blackberry leaves and Lou Han Guo.

Key words: jams, sweeteners, composition, quality

The aim of this work was the production of jams with reduced fructose content.

These products can be especially used by fructose intolerance. At the same time they

should  fit  the  tastes  of  consumers.  For  this  purpose  we  have  developed  an

experimental design for production and evaluating of raspberry and currant jams in

combination with nine different sweet-testing substances as sugar (control), glucose

syrup, lactose, erythritol as well as sweeteners Nevella, Sucofin, Luo Han Guo,

Stevia leaves, and sweet blackberry leaves. To achieve the proper volume of the end

product,  we  have  used  different  pectins  [1,  2,  9].  The  jams  were  analyzed  for  pH,

color, and Brix content. We also have determined stability, differences in color, and

dry matter contents of the products. To evaluate the acceptance of the product for the

consumers, we have provided questioning. The best results were achieved by
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application of sugar alcohol erythritol, especially by raspberry jam. Therefore we

conclude that erythriol could be an alternative to sugar. Moreover, it is a natural

product without side effects.

Nowadays, consumers tend to obtain proper balanced high-quality nutrition.

Statistic shows that more as twenty five present of the world population possess

various food intolerances [6, 7]. Especially lactose and fructose can cause allergic

reactions. The demand for fructose-reduced food is therefore rather high [8, 19]. It is

necessary to take into account also hidden fructose in products. It can be found not

only in fruits, fruit juices, and jams, but also in many ready-to-eat fast-food products.

Also sugar beet, cane and honey contain fructose. It can be found in small quantities

even in vegetables and grains [11]. Fructose is industrially obtained from corn syrup

and has many beneficial features for the food technology: it has a high sweetening

power and stability, acts as humectants and intensifies food color.

People with fructose intolerance will get abdominal pain, nausea, and bloating

after its consuming. Currently, according to statistical studies 2 of 100 people are

affected from fructose intolerance. According to the WHO classification system ICD-

10, fructose intolerance is a disorder of carbohydrate intake [18]. By this metabolic

disorder fructose cannot be absorbed insufficiently. The intake of fructose is slow, its

concentration increases in the intestine. Intestinal bacteria convert fructose into

carbon dioxide and hydrogen [15]. Fructose intolerance symptoms especially depend

on the ratio of fructose to glucose: the higher is the amount of glucose as compared to

fructose, the better the product can be tolerated [11] (Table 1).

Especially promising strategy of the production of sweet jams is to replace or

reduce sugar, especially fructose and to ensure a good distribution of fructose and

glucose in jams.

Therefore, the aim of this work was to substitute fructose in jams through

various sweet-testing substances. The important aspect was also to develop the

product, acceptable for the consumer in its appearance, taste, and texture.
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1. Content and ratio of fructose and glucose, g

Culture Fructose in g Glucose in g Ratio F : G
Apricot 0,86 1,73 1 : 2,01
Kiwi 4,41 4,71 1 : 1,07
Apple 5,74 2,04 1 : 0,35
Prune 6,75 1,67 1 : 0,25
White bread 0,03 0,03 1 : 1,04

Materials and methods. This research work has been provided at the

Agricultural Faculty of the University of Applied Sciences Weihenstephan-Triesdorf

(Germany) in collaboration with University of Applied Sciences Hof (Germany) and

with National University of Life and Environmental Sciences in Kiew (Ukraine).

Raw Materials. In order to produce raspberries and currants jams, we have

developed the experiment design with three pectin’s and nine sweeteners. The

fructose : glucose ratio of raspberries is 1: 0.87 and of currants 1: 0.81.

As the gelling agents we have selected NE pectin "Amid CF 005" and "Amid

AF 015-A" [9] (Table 2), used usually only for industrial production of jams.

2: Comparison of pectin usage in terms of their dry matter content (DM),
esterification (ES) and grade of amidisation (A), as well as their characteristics
and application areas

Pectin Type DM ES° A° Characteristic
Properties Products

Amid CF 005 >55% 32-40% 10-16%
Amidated Citrus-

pektin, low
Ca Reactivity Jams, low-caloric

fruit mixtures (pH
3,0-3,5)Amid AF 005-A <55% 30-38% 7-14%

Amidated
Applepectin, low Ca

Reactivity

To achieve the same level of dry matter content in fructose-reduces jams as in

convenient analogue products, we have applied two different amidated low-methoxyl

pectin products. These pectin products are relatively stable by the low pH, which is

especially important for production of products with high content of organic acids, as

raspberries and currant. After selection of suitable alternative sweet-testing
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substances, jams were cooked in Thermomix (Overwork) under the same conditions

as temperature and cooking time.

As sweet-testing agents we have used some sugar alcohols. They are

carbohydrates as well as sugar, but they possess about 40% energy in comparison to

sugar.  They  are  less  sweet  than  sugar  and  cannot  or  can  only  partially  be  digested

[16]. For our experiment we have selected erythritol, isomalt, lactitol, mannitol,

maltitol, sorbitol, and xylitol.

Since sugar alcohols are absorbed into the small intestine, in comparison with

sugar they increased consumption (from 10 to 20 grams) can cause abdominal pain.

Therefore it is necessary to find the optimal amount. It has also to be regulated

according to the Additive Approval Regulation and EU Directive 94/35.

During our studies we have selected erythriol as the most suitable substitution

of sugar. Sweetener erythritol occurs naturally in a small amount in some fruits,

mushrooms, and cheese. It can also be produced by genetically modified micro-

organisms. Metabolic studies have shown that erythritol is one of the sugar alcohols,

which is up to 95% absorbed by the small intestine and excreted unchanged by the

kidney. Since only about 5% of the sugar alcohol pass through the large intestine,

higher amounts may be eaten without unpleasant side effects such as digestive

discomfort.

Sweeteners. This class of low-caloric or calorie-free substances includes

chemically different, natural or synthetic substances with very high sweetness as

compared to sugar. Because of the sweetness they are used sparingly in food and

therefore cannot replace the mass and volume of sugar. Another characteristic of

sweeteners are that they are not metabolized or not great role on human organism.

Hence, after consuming any insulin secretion is induced [12]. For our experiments we

have selected some traditionally used sweeteners as aspartame, but also some novel

as Nevella, Sucofin, Luo Han Guo, Stevia leaves, and sweet blackberry leaves.

Aspartame. The sweetener aspartame is a dipeptide, which is obtained from

aspartic acid and phenylalanine. It is used by a human organism and provides low
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energy. Because aspartame is used not only in very small quantities, there for no

appreciable contribution to total energy supply guaranteed [14]. Since aspartame

enhances fruit flavors, it is often used in confectionery to flavor improvement.

Stevia. Steviosides are a group of natural, non-caloric sweeteners from the

plant Stevia rebaudiana Bertoni. The main ingredient in the fraction of stevia leaf is

stevioside A, which is about 300 times sweeter than sugar. Stevia leaf content in the

dry matter reach 20%. Therefore dry leaves of stevia are 15 to 30 times sweeter

properties than sucrose [17].

Sweet blackberry leaves. The leaves of Chinese bramble (Rubus suavissimus

S. Lee) contain up to 8% of the sweet glycoside rubusoside, which chemical structure

is similar to the stevioside in Stevia. In traditional Chinese medicine, sweet

blackberry has been popular for decadesm, it has a proven antioxidant action and is

used to treat high blood pressure and diabetes [5].

Luo Han Guo is a sweet tropical fruit of the plant Siraitia grosvenorii, which

is grown in China, where it is used for a long time in traditional Chinese medicine for

coughs and pharyngitis [14]. The ingredient mogroside, a sugar-like compound, gives

sweet taste to it.

Determination of the sweet power. As we have used different substances

with individual sweetening power, we had to find out the required amount of the

sweeteners. Table 3 provides an overview of the sweet power and the amount of

sweeteners that are necessary to achieve the sweetness like sugar. Therefore we

compared the sweet power of sugar (as 1) tot he other substances.

Biochemical analysis and statistical data processing was carried out by

commonly accepted methods [2, 3].
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3. Characteristics of sweet testing substances

Sweetener Sweet power
(Factor 1 is sugar) Amount (g)

Mono- and Disaccharides
Sugar 1 100
Glucose syrup 0,6 167
Lactose 0,3 333

Sugar alcohols
Erythrit 0,6-0,8 167-125

Sweeteners
Stevioside 300-450 0,3-0,2
Luo Han Guo 300 0,3
Rubusoside 200 0,5
Aspartam 180-200 0,6-0,5
Stevia leaves 30 3

Results and discussion. The sensor evaluations were conducted with 50 test

people,  including 14 males and 36 females,  at  the age from 19 to 58 years.  It  was a

blind tasting carried out via answering questions concerning jams with different

sweet-tasting substances. Finally, we have evaluated the willingness to buy the

product and price expectations.

During the acceptance tests we have investigated such criteria as appearance,

consistency, and distribution and taste limits of the respective 9 recipes.

The evaluation of the sensor quality of raspberry jam is possible to see in the

figure 1.

The comparison of points has shown that sugar was evaluated as the best

product  with  the  average  score  of  149  and  Luo  Han Guo as  the  worst  one  with  the

average score 81 (Table 4).

Sugar was the sweet-testing substance in the category of carbohydrates with

160 points for spreading and 140 points for taste, however erythrol has shown also

relatively good spreading as 130 and taste as 135 point. The lowest scores for

spreading the consumers gave to blackberry leaves (90) and the worst taste scores

became Luo Han Guo (35). The best results in the category odor reached sweetener

Nevella with 140 points, while stevia reached 120 points, and lactose only 80 points.
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The sugar reached the best average score with 149. The last place has given

Luo Han Guo sweetener with 81 points.

Figure 1. Acceptance test of fructose-reduced raspberry jams

4. Evaluation of Appearance, Consistence, Spreading, Odor, and Tasteof

fructose-reduced raspberry jam, points

Components  Appearance Consistence Spreading Odor Taste Average

Sugar (control) 180 ± 6 145± 3 160± 5 120± 4 140± 7 149± 5

Erythritol 125± 8 120± 7 130± 2 105± 5 135± 6 123± 3

Nevella 125± 11 110± 7 95± 1 140± 7 90± 2 112± 6

Sucofin 115± 10 95± 3 105± 2 120± 2 120± 4 111± 3

Lactose 120± 7 120± 10 110± 4 80± 5 110± 5 108± 7

Glucose 130±3 50± 3 95± 1 105± 10 105± 10 97± 2

Stevia 75± 5 95± 6 105± 6 120± 2 45± 3 88± 4

Blackberry leaves 80± 4 100± 8 90± 3 115± 4 55± 1 88± 2

Luo Han Guo 85± 2 105± 2 95± 3 85± 2 35± 1 81± 10

Erythritol had good with 123 points, Nevella with 112 points, and Sucrofin

with 111 points.
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Unextected was the fact, that the estimation of consistency of jams with

glucose syrup reached only to 50 points. The negative assessment of the consistency

of glucose syrup is understandable on the basis of sensory tests. After comparison of

other sweet-testing agents, it became noticeable that the jams with glucose syrup

were much less viscous than the other products. The addition of a relatively high

amount  of  the  syrup  which  has  a  weak  viscous  consistency,  the  jams  was  not

completely solidified.

The negative assessment of the lactose (80 points) in terms of odor may

possibly be due to the fact that during storage lactose can change the odors of the

products [17]. In our tests, it was found that lactose jams had slightly "milky" note.

This property of jams affects negatively on odor and taste.

The  results  have  shown that  36  persons  were  ready  to  buy  currant  jams  with

sugar-substitutes and 40 persons were ready to buy raspberry jams. 29 persons agreed

to buy currant jams for at least 2 € per 250g and 26 persons were ready to spend this

amount of money for raspberry jams.

Conclusions

The best result was obtained in jams with sugar alcohol erythritol, particularly

in product taste (135 while for sugar 140 points) and consistence (120, while for

sugar 145 points). The average estimation of jams with erythrol has reached 123

point, when for sugar 149 points. Application of Luo Han Guo is not promising,

because according to the consumer estimation this product has become only 81 point

in comparison to 149 by sugar. Especially negative evaluated was the taste of the

products: only 35 point in comparison to 140 by sugar. It is conceivable that the sugar

as well as particularly fructose could be replaced in jams with such sweeteners as

erythrol, Nevella, sucrofin, but not with stevia, blackberry leaves and Lou Han Guo.
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 16- , 
 2500  5,3.

:  in vitro, ,
, , , ,

PRODUCTIVITY OF POTATO PLANTS IN VITRO UNDER DIFFERENT
LEVELS OF ACIDITY OF THE NUTRITION ENVIRONMENT

AND THE PHOTOPERIOD OF CULTIVATION
Yu. Lavrynenko, G. Balashova

Abstract. The paper analyzes the impact of physical factors of cultivation on
microclonal reproduction of the potato propagation material improved in vitro. The
maximum indices of plant productivity in vitro of the medium early variety Nevska
were obtained under 16 hours’ photoperiod, light intensity of 2500 lux and pH of the
nutrition environment – 5,3.

Key words: in vitro culture, microclonal reproduction, photoperiod, light
intensity, acidity, productivity, microbulbs
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) )
. 3. ) )  1000

, 

, ,  ( . 2).

2.

, % ,  /

b W b W

0,76 1,818×108 0,975 6,241×104

0,419 1,803×108 0,797 6,34×104

0,354 1,839×108 0,501 6,513×104

1,071 1,829×108 1,117 6,704×104

1,713 1,82×108 1,343 6,592×104

1,155 1,812×108 1,286 6,692×104

0,75 1,844×108 1,052 6,744×104

1,286 1,837×108 1,025 6,686×104

1,278 1,821×108 1,109 6,733×104

1,214 1,846×108 0,794 6,898×104

 2, 

, , . 

, 

, , , , 
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) )
. 4. ) 

) 
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. 

, , 

.

, , 

. 

, 

, 

.

,  1000 , 

, 

, 

 1000 , 

.

, 

,  2014-2015 .,

, . 

, 

. , 

, 

,  1000 , 

.

1. . . 

 / . . , . .  //

. – 2010. -  9

(71). – . 40-43.
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2. . . 

 / . .  // 

. 

. – 21012. - 71. – . 34-40.

3.

,  / 

: . . – .: , 2003. – . 2, . 3. – 241 .

4. . . 

 / . . ,

. . , . . , . .  // . - 2013. - 

6. - . 19-20.

5. . . 

 /

. .  // . – 2011. - 2. – . 12-14.

6. . . 

 / . . ,

. . , . .  // . - 2012. – . 101. –

. 20-29.

7. . . 

 / [ . . , . . , . . ,

. . ] // 

. - 2014. - . 85. - . 73-78.

8. Namorato H. Comparing Biplot Multivariate Analyses with Eberhartand

Russell’ method for genotype x environmentinteraction Crop / H. Namorato, G.V.

Miranda, L.V. de Souza, L.R. Oliveira, R.O. DeLima, Eder E. Mantovani // Breeding

and Applied Biotechnology. – 2009. - 9. – . 299-307.

9. Temesgen T. Yield stability and relationships among stability parameters in

faba bean (Vicia faba L.) genotypes / T. Temesgen, G. Keneni, T. Sefera, M. Jarso //

The Crop Journal. – 2015. – Vol. 3. - 3. – . 258–268.
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. . , . . , . . , . . ,

. . , . . , . . , . . 

.  (Glycine
max (L.) Merr.) 

,  1000 . 
.

.
: , , , ,

, 

ESTIMATION OF PLASTICITY AND STABILITY OF NEW

VARIETIES OF SOYBEAN IN DIFFERENT SOIL-CLIMATIC ZONES

L. Prysiazhniuk, N. Shcherbynina, L. Shaiuk, L. Korol,

S. Honcharova, I. Korovko, A. Kostenko, A. Zirnzak

Abstract. The results of the analysis of new Ukrainian and foreign breading
soybean varieties (Glycine max (L.) Merr.) of the contents of protein, weight of 1000
seeds and productivity are presented. The regularity of these parameters were stu-
died depending on environmental conditions. Varieties with high adaptability promis-
ing were allocated for selection and practical use.

Keywords: variety, soybeans, quality, adaptability, stability, plasticity
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 631.468:631.81:579.64

. . ,

. . , ,

. . ,

E-mail: n.s.kovalchuk@nuwm.edu.ua

. 

, 
 28,6 %  41,6 % .
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, 
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, .

. .  [1], . .  [2], . .  [3], . . ,

. . , . . , . .  [4]. 

 « »

  , 

 « » 

 « » 

, , 
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 [5].  «  25»
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 – ,

  , . 

 « -1» 

.

, 

, 

, 

 [6, 7, 8, 9].

-

.

.

 ( )

, .

.  –

. 

 1.

 ( ) 

 (  – 2:1). 

 : N – 2,76 %; P – 3,23 %; K – 1,12 %,  – 70 %.

, 

 P2O5  0,3 % [6].
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1. 
,

N  P2O5 K2O  C C:N N:P K:P
1  ( ) - - - - - - -
2 – 10  + N120 120 - 244 145 170 1827 7,48 1,68 1,17
3  + *

90 244 235 170 1827 7,48 1,04 0,72
4  + 90 244 235 170 1827 7,48 1,04 0,72
5  + 90 + -25  - ( .) 244 235 170 1827 7,48 1,04 0,72
6  + 90 + -25  - ( .) 244 235 170 1827 7,48 1,04 0,72
7  + 90 + -1 - ( .) 244 235 170 1827 7,48 1,04 0,72
8  + 90 + -1 - ( .) 244 235 170 1827 7,48 1,04 0,72

9  + 90 +  -
.) 244 235 170 1827 7,48 1,04 0,72

10  + 90 +  -
.) 244 235 170 1827 7,48 1,04 0,72

: *
90  - 

; 90  - 
 ( . ); . -  ,  .

- .

,

3-10. 

: N:P:K=1,3:1:1,3, 

 (  3-10) 

:N  20 % 

 80 %.

: 

 –  4729: 2007; 

 -   ,  - 

, , , 1975 ., 

– .

.

 1-
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 ( . . 1) 

KCl (5,8 .), KCl

6,5 % . 

, 

 1,72-5,17 % KCl . 

, 

, 

, KCl.

 1-

KCl

1,7 % . , 

. KCl  5 ( 90 .   +

-25  – ( )), 

-25

.

 ( . . 1) 

. 

 10  ( : N-NH4-70 %,

N-NO3–30 %). 

 40-50 % . 

 (  10 %) 

.
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. 1. 
KCl  (1- :

Sx= %, 05= . ; 2- : Sx= %, 05= . .)

 40-100 % 

. -25

 (  100 %), 

 70 % .

, 

 90 %,  –  70 %. 

-1, 

 70 % 

 40 % .
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 53 % 

 47 %. 

, 

 55-64 %  45-36 %. 

. 

-1.

, . 

,

. , 

.

 1-

. 

 7,0 , 

30 % . 

, 

.

 ( -10 +N120 120) 

 20 %,

.
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,  –

 – . 

.

 ( –25

) 

 4 ( 90 . )  8,2-9,5 %.

.

. 

 – . ,

.

, , , 

. 2 5 .

 80  (  8 % ). 

2 5 .  85-106  (  6,3-32,5 %

). 

2 .  ( -10 +N120 120). 

 (  3  4) 

2 5 .  17,5 %,  11,2 % 

.

2 5 .  17,5-32,5 % . 

 5,0-6,2 % .

2 5 . (32,5 % ) -25
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), 

 30,0 %, 

1 –  22,5 %.

 1-

2 . . 2 .

,  (34 ).

 1- , 

, 

 7 % . 

2 5 .

 8,7-28,3 %. 

2 .

), -25  4,4 %, 1 –

 17,4 %. 

 2,2-13,2 %. 

 (13,1 %),  – 1 (2,2 %), 

-25  – 6,5 %.

. 

2  26,5 % . 

2

 8,0-40,0 %.  ( -10 +N120 120)

2  12 %. 

2  (

 8,0 % 

).
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2

16,0-40,0 %. 1 

, -25

 8,0 %, 

 –  16,0 %.

2

 ( ), 2

 40 % , -25  16 %, 

1 –  20 %.

2. 

1-

KCl

, 
KCl

, 

N-NH4
N-N

3

P2O5- 2 5-

.
2

N-N
H4

N-N
3

P2O5- 2 5-

.
2

1  (
) 5,8 7,2 3,1 80 46 25 5,8 5,2 2,1 76 41 20

2 – 10  +
N120 120 - 

5,9 8,1 7,0 85 50 28 5,9 6,0 6,1 82 46 24

3  + *
90 6,0 7,0 7,0 94 55 27 5,9 6,2 6,0 90 50 23

4  + 90 6,0 8,2 7,1 94 55 29 5,9 6,1 6,0 87 52 25

5  +  90 +
-25  - ( .) 6,0 11,0 9,0 106 57 31 6,0 8,2 9,0 103 55 25

6  + 90 +
-25  - ( .) 6,0 10,3 7,0 101 54 29 5,9 7,1 8,0 92 52 24

7  + 90 + 
-1 - ( .) 6,0 10,1 7,1 98 51 30 5,9 6,0 7,2 90 46 23

8  + 90 + 
-1 - ( .) 6,0 9,0 5,1 94 50 30 5,9 6,0 5,2 88 44 22

9
 +  90 +

- ( .)
6,1 10,3 9,0 104 59 35 6,0 8,0 9,0 105 58 28

10
 +  90 +

- ( .)
6,0 10,1 7,0 99 53 31 5,9 7,1 6,0 95 51 25

05 0,10 1,2 0,8 2,3 1,5 1,3 0,10 1,1 0,7 2,1 1,6 1,5
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1. 

 1-

 N90P60( .)K120 -10 , 

.-  53,4 %  15,8 %  45,8 % 

8,3 % .

2. 

,  1- , 

, 

 36,5-43,8 % 

.-  19,2 %  13,3 % 

.

1. . . 

/ . .  // 

 «  – », 12 

2004 . – . . – , 2004. – . 1. – . 66–72.

2. . . 

 / . . , . . ,

. .  // . – 2004. –  3 – . 43–45.

3. . . 

 /  .  .   //  .  –  2004.  –   3.  –

. 76–78.

4. . . 

 / [ . . ,

. . , . . , . . ] // . – 2009. –

 2. – . 58–63.
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5. . . 

 / . . , . . , . .  // 

. – , 2012. –  3 –

. 139–142.

6. . ,. 

 ( ) / . . , . . ,

. .  // . – 2008. – . 44,  1. –

. 9–23.

7. . .  /

. .  // : . . . . –

, 2005. – . 1–2. – . 6–29.

8. . .  Pseudomonas putida 17 

 / . . , . . , . . ,

. .  // . – 2011. – . 13 –

. 82–91.

9. . . 

 / . .  // 

. – 1992. –  4. – . 19.

. . , . . , . . 

. 

, 
 28,6 % 

 41,6 % . 
,  - -1.

: , 
, , , 
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IMPACT OF MICROBIOLOGICAL PREPARATIONS ON

IMPROVING AGROCHEMICAL EFFICIENCY OF FERMENTED

ORGANIC MANURE

M. Shevchuk, N. Kovalchuk, T. Kolesnyk

Abstract. The effective impact of biological preparations in combination with
organo-mineral system of fertilization on fertility of soft sod-podzolic sandy soils is
elucidated, which manifests itself in increasing the agrochemical indices of the soil
fertility up to 28,6 % in direct action and up to 41,6 % in the after-effect. The most
efficiency biological preparation is Polymixobacterin, the lowest efficiency is Baikal
EM-1.

Key words: microbiological preparations, fermented organic manure, soil,
fertility, nutrient regime
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 636.087.26

 « » 

. . ,

E–mail: Olya_Musich@i.ua

.
 ( , ) 

 « » .
, ,

, 
 4,34 %, 

, 
, .

: , , 

: 

,

.

, , 

, 

, –  [7].

, , 

, , 

).

 –

.
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 [3].  ( )

 (181 )

, 

» .  3 

, , ,  –  100 .

 ( ) , 

: , , 

, , , ,

. 

, 

 – 7,6 % . 

 154–156. 

,  [8].

 1.

1. 

–

1( ) 100  ( ) 

2 100  +  « »

3 100  « » + 2 % 

, 

 [1]. , 

,  [1, 2].

 [9]. 

, 
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 [3]. 

 [5]. 

, , 

,  [4].

.

 « » 

: 40  600 . ; 3 – 250

. ;  – 1200 ; 3 – 300 ; 1 – 100 ; 2 – 400 ; 3 –

800 ;   4 –  40 ;  6 – 300 ; 12 – 1,5 ; –6000 ;  – 500 ;

 – 20 ;  – 50 ;  – 30 ;  – 5000 .

 « »  2 % : 

 1,93; 6,09 %.

 « »

: 2  90; 3  91;  88 %.

2.   

1( ) 2 3
116,4 118,7 123,5
132,2 131,8 140,1

, 61,93 0,17 61,46 0,24 60,8 0,16
, 8,18 8,10 8,52

, 
 1 
 10 

2,54
1,79

2,56
1,75

2,44
1,68

,

 « » + 2 % .

 ( <0,05) . , 

,  2, 

. 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


 ( , ) 

 [2], 

. .

3 ,%

–

1 51,74 61,13 80,19 68,43 20,25 61,58

2 58,44 62,58 81,27 69,12 20,61 63,91

3 52,05 68,37 82,43 72,29 19,37 66,57

 3 , 

 « » 

. 

, , 

, , – 

 [6], , 

 [2]. 

 « » 

. 

 [1, 6] , 

.  3–

,  2 % , 

 4,3 4 %.

, , 

,  " ", 

. , , ,

, 

. , 
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, , , 

.

4.  « » 

1 ( ) II III

  ,  / 53,50 2,81 54,11 1,37 62,36 5,02

, %:

20,45 0,60 18,73 0,20 26,40 1,2

9,9 1,83 13,93 0,05* 20,33 0,49

4,87 1,10 6,40 0,13 7,93 0,14

, 17,66 0,49 17,40 0,13 18,6 0,73

, 147,3 5,88 160,5 5,88 169,1 1,95

40,33 3,34 38,33 1,57 29,33 0,41

4,66 0,81 4,69 0,25 3,66 0,28

 ( <0,05) –

 – 

.

1. , 

 « »

, 

 6,1 %,  – 5,2 % 

 2 – 3 %.

2.  " " 

, 

 1,3 – 6,8 %.

, , 
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; ;

 4,34 %.

1. .  / . ,

.  – , 2006. – 8 . – .12–13.

2. . . 

 // . . .– . : 06.02.03. – , 1999. – 23 .

3. . .  /

. . , . .  – . – 2000.– 67 .

4. . .  /

. . , . . , . .  – , “  – ”,

2002. – 280 .

5. . .  / . .  – .: ,

1990. –256 .

6. . . 

:  / . .  – ,

, 2005. – 409 .

7.  .  .   /

. . , . .  – , 2004. – . 238–252.

8. . .  /

. . – ,  – , 1999. – 164 .

9. . . 

 / . . , . .  – ,1990. – 138 .

" 

. . 

.
 ( ,

)  « » 
. , 

, 
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,  4,34 %,

, .
: , , 

EFFICIENCY OF PREMIX "DNIPROVSKIY" IN THE COMPOSITION

OF FEED FOR LAYING HENS

O. Musich

Abstract. It was investigated effectiveness of inclusion microbial feed
supplements (vitaton, organic selenium) in the composition of premix
"Dniprovskiy" for laying hens breed Lohmann Brown. It was established that the
use of premix increases egg productivity, has  positive effect on digestibility of
protein and fat, reduces the  cellulose digestion coefficient to 4.34%, is conducive
to resistance of laying hens organism, due to increasing the concentration of total
protein  and lysozyme activity.

Keywords: laying hens, premix, microbial feed supplements
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 639:591.05:577.115.3:639.3.034

. . , *,

. . , 

,

. . , 

E-mail: nattcon@ukr.net

. , 
, 

,
.

, 
-7 -9 -3 -6.

: , , 
, 

.

, ,  [2, 9]. 

. , 

.

 [13]. 

:

,  [10].

*  - , . . 
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, 

, , . 

, . 

 [11]. 

, , . [1].

, 

.

,

.

.  y 

. 

 (Cyprinus carpio L.) 

.  (10  10 ).

.  8

. 

 – 45 %.  4 %  [3].

 3 %. 

 2500  5000 

 “ ” . ) 

 3 %.

, . .

. . [7].

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


 “

, 

”,  (1986) [12], 

.  (2001) [4].

. .  [6].  ( ),

 (±m) 

 ( ). <0,05. 

Microsoft Excel.

. , 

, 

, 

, , 

 ( <0,05-0,001)

.1, 2).

, 

, 

, , 

)  ( ). 

 (

 211,80  211,85  206,45 -

3 ,  – 227,26  227,10  222,37) 

 (  3,14  3,19

 2,76,  – 3,14  3,16  2,82) 

 ( <0,05-0,001).  – -7 (

 10,69  10,73  9,72,  – 10,43 

10,48  9,39) -9 (
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329,64  331,06  320,43,  – 306,38  309,15  300,96) ( <0,05-

0,001).  –   -3 (

 366,96  367,70  331,57,  – 333,99 

334,49  309,41) -6 (   

 276,91  277,55  255,55,  – 255,06  255,58 

234,78 -3 ) ( <0,05-0,001). 

 [14].

1. 

, ×10-3  1 , ±m, n=4

(2500 . 
)

(5000 . 
)

,8:0 0,96±0,022 1,08±0,023*** 1,10±0,021***
, 10:0 2,06±0,053 2,35±0,046*** 2,39±0,048***
, 12:0 3,13±0,061 3,39±0,032* 3,41±0,027***

, 14:0 4,91±0,145 5,51±0,082* 5,56±0,077***
, 15:0 2,76±0,088 3,14±0,058* 3,19±0,049***

, 16:0 52,57±1,697 56,93±0,248* 57,02±0,224*
, 16:1 9,72±0,302 10,69±0,083* 10,73±0,088*

, 18:0 140,87±4,171 140,63±4,211 140,49±4,221
, 18:1 318,76±7,875 328,22±7,021* 329,30±7,106*
, 18:2 135,30±4,476 146,98±0,227* 147,20±0,209*

, 18:3 101,71±3,262 115,86±1,920*** 116,06±1,887***
, 20:0 1,95±0,051 1,91±0,041 1,88±0,040

, 20:1 1,67±0,064 1,72±0,066* 1,76±0,060*
, 20:2 2,30±0,059 2,55±0,039* 2,58±0,038***
, 20:3 27,50±0,699 29,57±0,181* 29,64±0,183*

, 20:4 48,98±1,499 52,95±0,211* 53,06±0,200*
, 20:5 84,67±2,425 94,23±2,071* 94,49±2,038*

, 22:2 13,97±0,382 15,21±0,121* 15,31±0,115*
, 22:3 15,15±0,396 16,37±0,161* 16,48±0,136*

, 22:4 27,50±0,628 29,65±0,171* 29,76±0,174*
, 22:5 57,64±1,945 62,86±0,217* 62,93±0,203*
, 22:6 72,40±1,849 77,64±0,214* 77,74±0,209*

1127,48 1199,44 1202,08
. . 209,21 214,94 215,04

330,15 340,63 341,79
587,12 643,87 645,25

-3/ -6 1,29 1,32 1,32
: 

: * – <0,05, ** – <0,01, *** – <0,001.
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2. 
,  ×10-3   1 , ±m, n=4

(2500 . 
)

(5000 . 
)

,8:0 1,00±0,034 1,12±0,009* 1,13±0,007*
, 10:0 2,14±0,073 2,40±0,018* 2,42±0,016*
, 12:0 3,18±0,077 3,42±0,017* 3,44±0,014*

, 14:0 4,79±0,154 4,54±0,043 4,59±0,035
, 15:0 2,82±0,098 3,14±0,027* 3,16±0,029*

, 16:0 56,16±1,873 61,30±0,104* 61,38±0,090*
, 16:1 9,39±0,281 10,43±0,083* 10,48±0,072***

, 18:0 153,01±3,462 152,46±3,575 152,16+±3,586
, 18:1 299,38±9,821 304,74±10,431* 307,47±10,326*
, 18:2 128,36±3,813 138,99±0,436* 139,24±0,424*

, 18:3 96,33±3,008 104,16±0,132* 104,28±0,140*
, 20:0 2,09±0,059 2,02±0,060 1,98±0,045

, 20:1 1,58±0,053 1,64±0,054* 1,68±0,052*
, 20:2 2,16±0,082 2,48±0,036* 2,51±0,033***
, 20:3 24,26±0,713 26,68±0,116* 26,73±0,102*

, 20:4 42,27±1,113 45,92±0,114* 45,97±0,099*
, 20:5 79,36±2,403 85,98±0,218* 86,09±0,205*

, 22:2 12,44±0,230 13,40±0,071*** 13,47±0,066***
, 22:3 14,02±0,333 15,18±0,101* 15,27±0,085*

, 22:4 25,29±0,744 27,59±0,099* 27,66±0,095*
, 22:5 52,43±1,484 56,50±0,095* 56,58±0,089*
, 22:6 67,27±2,021 72,17±0,118* 72,27±0,155*

1079,73 1136,26 1139,96
. . 225,19 230,40 230,26

310,35 316,81 319,63
544,19 589,05 590,07

-3/ -6 1,31 1,30 1,30

, , 

, 

, 

-3  (  10,7-10,9 %) 

-7  (  11,1-11,6 %) ( <0,05) ( . ). 

 [8].
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. 

: 

-3 ,

, 

  [15]. -3 

, 

, .

, 

: ,  2500

 5000 ,  6,0-7,5 %, 

 25,4-29,7 %, 

15,4-19,5 %.

1. 

, 

 2500  5000 , 

100
102
104
106
108
110
112
114

-7 -9 -3 -6 -7 -9 -3 -6

    

%
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, 

-7 -9 -3 

-6.

2. , 

 2500  5000 , 

-3  (

10,7-10,9 %) -7  (  11,1-

11,6 %) ( <0,05).

1. . . 

. / . . , . . , . . ,

. . . —  : . , 2008. — 360 .

2. . .  /

. . . . : , 2007.  306 .  ISBN 978-966-2990-02-7.

3. . . 

/ . .  // . – ., 2003. — . 62. — . 23–28.

4. . .  —  [ ] /

. .  //  (

: ). — 2001. —  11. — . 11-

16. — : http://nbuv.gov.ua/j-pdf/vnanu_2001_11_4.pdf

5. . .  / . .  — .: .

— 1970. — 367 .

6. . . 

 / . . ,

. . , . .  // .  2011. . 13,  1–2. .

227–231.
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7. . . 

.  / . ,

. . . : , 2010. – 109 .

8. . .  /

. . , . . , . .  // . — 2002. —

. 4,  1–2. — . 16–30.

9. . . 

 / [ . . , . . , . . , . . ] // 

. — 2012. — . 2 (33), . 2. — . 205–207.

10. . .  / . . , . . ,

. . , . . . — , 1997. — 296 .

11. Clagett-Dame M. Vitamin A in reproduction and development / M. Clagett-

Dame, D. Knutson // Nutrients.  2011.  3.  R. 385–428.

12. Council Directive 86/609/  of 24 November 1986 on the Approximation

of the Laws, Regulations and Administrative Provisions of the Member States

Regarding the Protection of Vertebrate Animals Used for Experimental and Other

Scientific Purposes // Official Journal of the European Communities. — L 358.  P.

1-29.

13. Harrison E. H. Mechanisms of digestion and absorption of dietary

vitamin A / E. H. Harrison // Annu. Rev. Nutr. 2005.  V. 25.  P. 87–103.

14. Marchetti J. M., Errazu, A. F., Esterification of free fatty acids using

sulfuric acid as catalyst in the presence of triglycerides / J. M. Marchetti, A. F. Errazu

// Biomass and Bioenergy.  2008.  V. 32.  P. 892–895.

15. Verrecchia F. Nongenomic steroid action: Inhibiting effects on cell-to-cell

communication between rat ventricular myocytes / F. Verrecchia, D. Sarrouilhe, J. C.

Hervé // Experimental and Clinical Cardiology.   2001.  V. 6(3).  P. 124–131.
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      -

. . , . . , . . 

. , 
, 

 2500  5000 , 
  .

    
, 

-7  -9 
-3 -6.

: , , 
, , 

THE CONTENT OF NONETHERIFIED FATTY ACIDS IN THE LIVER AND

THE REPRODUCTIVE ABILITY OF CARPS-BREEDERS UNDER THE

DIFFERENT LEVELS OF VITAMIN A

IN THE MIXED FEED

M. Maletich, J. Rivis, N. T on

Abstract . It is found that in the skeletal muscle of male and female carp
manufacturers test groups which prespawning periods standard granulated feed
composition obtained vitamin A in an amount of 2500 and 5000 IE / kg feed,
increases the content of non-esterified fatty acids.

The content of non-esterified fatty acids in the liver manufacturers carp groups
increases due to saturated fatty acids with odd and even numbers of carbon atoms in
the chain monounsaturated fatty acid families 7 and -9 polyunsaturated fatty
acids and -3 families i -6.

Key words: carps-breeders, the liver, nonetherified fatty acids, vitamin A,
before the spawning period
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1

 619:602.9:611.018:636.92

. . , , 

. . , , 

. . ,

.

E-mail: nikolai_malyuk@ukr.net

.
, ) 

–V .

, . 
, 

V–V  1,7 
, . 

, 
 3 ‰,  —

5 ‰,  — 7 ‰. 
.

: , 
, , , ,

, 

in vitro

, 

.

in vitro

, 

. 
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2

, , 

-

, 

[12, 21].

25 . ,

 [8, 14,19].

, 

, 

 [1, 6, 10, 20].

. , 

. , 

, 

 [9, 11, 16, 18].

, 

  in vitro

.

 -

).

.

 [4]. 

: D  – 80 %,
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3

 – 20 % (  “Sigma”, ) 

10 3 . 

2  37 0  5 % 2. ,

.

, 

, .

,  0,02 %

. 

 Axiovert 40 ( ).

 30 

 – . 

 [7, 17].  48 

. 

 0,05-0,5  1,5-2  37 .

 1-5  37  0,02 % .

 30  37 

 KCl (0,56%)  1 

 9  (1:9). 

 –  10-20 

 : , 3:1). 

 40  20 %-  (“Merck”,

). 

 Axiostar plus (Carl Zeiss, ), 400 1000.

:  –

 ( ),  ( )  – 

)  ( ). :

 ( ) ,  ( ),
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4

 ( ),  ( ). , , , 

 1000  (‰).

.  30

 – V

, 

 ( ) .

1.  (
)  (M±m,

n=5)

: *-  0,05; **-  0,01; ***-  0,001

 10,6 %  12,5 %.  ( )

,  (2n=39;

2n=43) .   

 – V 

,  [5].

 ( ) 

, V, V . 

 5,5 %,  (  6 %  15 %) 

,   [5]. V  V

 25 %  26 %,  1,7 

, . 

,  4n=88. 

. 

 « » , 

, % , %
11,1±2,1 5,5±0,9 5,5±1,2
12,5±1,9 - -
11,7±1,5 - -

V 10,6±2,0 25±2,5*** -
V 12,0±1,5 26±2,0*** -
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5

. 

 [15].

,  5,5 %, 

, 

.  - V 

.

 ( . 2).

, 

 3-7 ‰. 

. 

3 ‰,  – 5 ‰,  – 7 ‰. 

V, V 

.  ( ) 

V, V , 

 (  1,6 ‰ - 5,6 ‰ [22]. 

 [3]. 

. 1 - :  –
 2n=44;   -   2n=42;   –   2n=88;   –

), ×1000
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6

. , 

.

2.   
(M±m, n=5)

, ‰ , ‰ , ‰
3±0,9 - 3±2,1 -
5±1,3 3±0,5 4±1,3 -
5±1,5 3±0,7 4±2,3 -

V 7±1,2* 4±1,2 3±0,8 -
V 7±1,4* 4±1,8 4±0,5 2±0,

3
: *-  0,05; **-  0,01; ***-  0,001

 - V  3-4 ‰,

 (  2,9-4,1 ‰) [5]. 

, 

 (2 ‰) .

1.  ( ) 

 – V 

, .

2. , 

, .

3.

V – V ,  1,7

, 

.

4.

  .
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7

5.

.

1. . . 

 / . , . . ,

. . . // . 2007. –

1. – . 11 – 15.

2. . .  /

. .  // .: ,1970-168 .

3. . .  /

. // . – 2001. – 39 – . 45-48.

4.  86839 «

» / . . ,

. . , . . , . . . . .  1  10.01.2014

5. . . 

 / . . , . .  – ., 2006. –

383 .

6. Baker  D.E.  et  al.  Adaptation  to  culture  of  human embryonic  stem cells

and oncogenesis in vivo/ Baker D.E., Harrison N.J., Maltby E., Smith K. et al. // Nat.

Biotechnol. 2007. . 25.  2. . 207–215.

7. Barch M.J. Cytogenetics labolatory manual. / Barch M.J., Knutsen T.,

Spurbeck J.L. // – Lippincot – Raven. – 1997. – 668 p.

8. Bernardo M. E. Human bone marrow derived mesenchymal stem cells

do not undergo transformation after long-term in vitro culture and do not exhibit

telomere maintenance mechanisms / Bernardo, M. E., Zaffaroni, N., Novara, F.,

Cometa, A. M., // Cancer Res. 2007. . 67.  19. . 9142–9149.

9. Buzzard J.J. et al. Karyotype of human ES cells during extended culture /

Buzzard J.J., Gough N.M., Crook J.M.  et al. // Nat. Biotechnol. 2004. – . 22.  4. –

. 381–382.
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8

10. Caisander G. et al. Chromosomal integrity maintained in five human

embryonic stem cell lines after prolonged in vitro culture / Caisander G., Park

H., Frej K., Lindqvist J., Bergh C.,  // Chromosome Res. 2006. . 14.  2. . 131–

137.

11. Cowan C.A. et al. Derivation of embryonic stem-cell lines from human

blastocysts  /  C.  A.  Cowan,  I.  Klimanskaya,  J.  McMahon et  al.//  N.  Engl.  J.  Med.  –

2004. – . 350. –  13. – . 1353–1356.

12. Duesberg P. et al. Multistep carcinogenesis: a chain reaction of

aneuploidizations/ Duesberg P., Li R. // Cell Cycle. 2003. . 2.  3. . 202–210.

13. Inzunza J. et al. Comparative genomic hybridization and karyotyping of

human embryonic stem cells reveals the occurrence of an isodicentric X chromosome

after long-term cultivation / Inzunza J., Sahlén S., Holmberg K. et al. // Mol. Hum.

Reprod. 2004. – . 10.  6. – . 461–466.

14. Mareschi K. et al. Expansion of mesenchymal stem cells isolated from

pediatric and adult donor bone marrow / Mareschi K., Ferrero I., Rustichelli

D., Aschero S. et al. // J. Cell. Biochem. 2006. . 97.  4. . 744–754.

15. Matsyara T. Multinucleation and polypoloidization of aging human cells

in culture // Aging phenom. relation. differ. lebel. organ: Proc. Naito found symp.

aging ( Tokio, Aug. 27-29, 1978)/- NEW YORK, London,1980.- P. 31- 38.

16. Mitalipova M.M. et al. Preserving the genetic integrity of human

embryonic stem cells / Mitalipova M.M., Rao R.R., Hoyer D.M., Johnson J.A. et al.//

Nat. Biotechnol. 2005. – . 23. –  1. – . 19–20.

17. Moorhead P.S. Chromosome preparations of leukocytes cultured from

human peripherical blood. / Moorhead P.S., Nowell P.C., Mellman W.I. et al // Exp.

Cell  Res. – 1960. – Vol. 20, N 3. – P. 613 – 616.

18. Shiras A. et al. Spontaneous transformation of human adult

nontumorigenic stem cells to cancer stem cells is driven by genomic instability in a

human model of glioblastoma / Shiras A., Chettiar S.T., Shepal V., Rajendran G. et

al. // Stem Cells. 2007. – . 25. –  6. – . 1478–1489.
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9

19. Soukup T. Mesenchymal stem cells isolated from the human bone

marrow: cultivation, phenotypic analysis and changes in proliferation kinetics // Acta

Medica (Hradec Kralove). 2006. . 49.  1. . 27–33.

20. Suemori H. et al. Efficient establishment of human embryonic stem cell

lines and long-term maintenance with stable karyotype by enzymatic bulk passage /

Suemori H., Yasuchika K., Hasegawa K., Fujioka T. et al. // Biochem. Biophys. Res.

Commun. 2006. – . 345. –  3. – . 926–932.

21. Tolar J. et  al. Sarcoma derived from cultured mesenchymal stem cells  /

Tolar J, Nauta A.J., Osborn M.J. et al. // Stem Cells. 2007. . 25.  2. . 371–379.

22. Xikum  X.  Observations  on  micronuclei  germ  cells  /  X.  Xikum,  S.

Liming. Zool. Res. – 1990. – Y. 11. - 4. – .343.

. . , . . , . . 

.
 ( , ) 

-V .

, . 

, V  V
 1,7 , 

. , 

 3 ‰,  – 5 ‰,
 – 7 ‰. 

.
: , 

, , , ,
, 
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10

YTOGENETIC ANALYSIS OF RABBIT BONE MARROW
MESENCHYMAL STEM CELLS AT EARLY CULTIVATION
PASSAGES UNDER DISSOCIATION MONOLAYER CELL

 USING ETHYLENEDIAMINETETRAACETIC ACID
A. Mazurkevych, M. Malyuk, L. Starodub

Abstract. During the research, we determined the quantitative breach of
chromosomes - aneuploidy, polyploidy and structural aberrations of mesenchymal
stem cells I- V passage of the bone marrow of rabbits. The manifestation of aneuploid
cells did not exceed the level of spontaneous somatic mutagenesis characteristic for
mammals. Polyploidy karyotype of first passage cells does not exceed spontaneous
level of this variability and frequency of polyploid cells at passages IV and V is 1.7
times higher than spontaneous chromosomal variability for this trait typical for
mammals. Micronucleus test results showed that in populations of rabbit
mesenchymal stem cells the frequency of cells with micronuclei at first passage was 3
‰, at second and third - 5 ‰, at fourth and fifth - 7 ‰. The difference in the number
of binucleated cell populations of rabbit MSCs depending on the number of passage
was not observed.

ey words: mesenchymal stem cells, cytogenetic analysis, micronucleus test,
binucleated cells, cells with micronuclei, polyploidy, aneuploidy
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: 630*232: 630*17:582.632.2

. . ,

E-mail: valikbelous@ukr.net

. , 
, ,

.
, 

, 
.

: , , Quercus robur, ,

. 

, 

,  [5, 6].

, 

 [2]. 

 ( ),  2–3 % (  )  12–15 % ( ),

, , , 

. , 

.

 – 

. , ,

, . 

. . .  (1958, 1960) , 

, 
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 [5].
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. 

, 

. 

, 

. 

, 
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 [4].

. 

, 

. 

. 
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 3 :

, , 

.
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 – . 

,  [10]. 

, , 

 – , 

, 

.

. .  (1980), . . , . .  (1981)

:

1) ,  « » 

. 

, , ;

2)  ( )  20–25 

 – , , ). 

. 

. , , 

, 

. ;

3) .

, 

, .

;

4)  ( ) . 

. 

, . , 

, ;

5) 

.

, 
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.
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. , 

. 

. 

, 

, 

.

, 

. 

. , 

 – 

, .

.

.

. 

. ,

, 

,  – 

.  40 

 40 ./ . .

,  (

). 

, ,

, .

,  15 , 
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 10 ,  – 15 , 

 – 20  [1, 11].

.

, ,  20–25 

. . 

 25–30 ,

. , 

.  40–45 

.

. . , 

 22-  [7]. 

, .

, 

10–30 º ,  – 20–25 º ,  – 6–8 º ,

 – 37–37,5 º  [9].

. 

, 

, 

. 

, 

, Melolontha hippocastani F., 

 [3].

. 

 87,0 % ( . 1) 

 36 . ( ).
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 28 .  – 61,0 %.

1. , %

 1

. . ,

.

,

.

, %
, %

 40 

40 36 87,0±4,4 89,0±4,5

40 35 85,0±4,3 85,7±4,3

40 28 61,0±3,1 43,1±2,2

40 32 76,0±3,8 65,7±3,3

,  1, , 

 89,0 % 

85,7 %. 

 – 56,9 % . 

, 

,  65,7 %.

, , 

 ( . 2).

 2, 

, , . 

, , 

– , , .
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2. Quercus robur

, , 

, Melolontha

melolontha L. Gryllotalpa gryllotalpa L., .

, 

.

, 

, , 

 ( . 3). 

,  – ,

 20,5  10,1 . 

, , 

,  – ,  5,3  2,4 . 

, , 

,  – , , 

,  29,6  14,8 .

 [8]. , 

, 

, % , % , %

77,2±3,8 6,3±0,3 16,5±0,8

66,1±3,3 16,4±0,8 17,5±0,9

68,0±3,4 2,6±0,13 29,4±1,5

86,6±4,3 0 13,4±0,7
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-7- »: 

 [12].

3.

, 
, ,

max min max min

40,1 8,0 20,5±1,0 9,2 2,1 4,8±0,2 29,6±1,5

38,4 8,6 18,8±0,9 9,4 2,3 5,3±0,3 27,5±1,4

23,5 3,7 10,1±0,5 6,3 1,2 2,4±0,1 14,8±0,7

28,1 5,2 15,4±0,8 5,3 1,0 3,1±0,2 22,5±1,1
: max– ; min – ; M – 

.

, 

 – 89,0  85,7 %. 

 – 56,9 % 

. 

, 

 – 65,7 %.

, 

,  – 

,  20,5  10,1 . 

, , ,

 – , , 

,  5,3  2,4 . 

, , ,  – 

, ,  29,6  14,8 .
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1. . . 

 / . . , . . – : , 1998. – 506 .

2.

 / [ . . , . . ,

. . , . . ] // . – 2000. –  2. – . 27–

29.

3. . . . –

2- ,  / . . . – .: 

, 1971. – 323 .

4. . . 

 / . . , . . . – : 

, 1954. – 48 .

5. . . 

 / . . . – : 

, 1990. – 208 .

6. . .  /

. . . – .: , 1961. – 119 .

7. . . 

 / [ . ., . ., . .,

. .] // . – .: 2008. – . 113 – . 86–

92.

8. . . 

: ,  /

. .  // :  «

». – 2011. – . 164, . 1. – . 195–201.

9. . .  / . . , . . ,

. . – : 1996. – 415 .

10. . .  /
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11. . : –

3317–90. [  991-07-01]. – .: , 1990. – 44 .

– ( ).

12.

 / [ . .,

. ., . . .] // . – .:

2012. – . 121 – . 129–133.

. . 
. , 

, 
, 

. , 

, 
.

: , , Quercus robur, ,

INFLUENCE OF METHODS OF STORAGE OF ACORNS OF OAK
ORDINARY IS ON QUALITY OF SEEDLINGS

V. M. Bilous
Abstract. It is set that on biometrical indexes the best values were characterize

the seedlings of oak ordinary, which grew from acorns, stored in a winter period a
trench method and in running water. It is resulted, that the greater output of standard
landing material was observed at storage of acorns a trench method and in running
water, and the less percent of standard seedlings is marked at storage of acorns in
basement.

Key words: standard seedlings, acorns, Quercus robur, storages, landing
material
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 621.791.927.7

. . , , 

. . , , 

. . , . . , . . 

E-mail:baranovskyvm@rambler.ru

.

. 
 1,5

, 
,  15…25% 

.
: , , 

, , 

, 

, 

 [7].

, 

.

.
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. ,

, 

 [1, 6].

, :

 (  3 ); 

, , 

;

, 

.

 [5], 

 4-5 . 

, 

 [8] 

15…25% 

 [2].

.

, 

. 

,

 1,3…1,5 

 [4].
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 [3],

, 

.

 1 ( . 1, . 2) 

:  2; 

 3;  4; 

 5;  6, 

 7  8;  9, 
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 11; 
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 23

. 4)  24 

 24, 
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– .
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. 

 29, 25,  33  31, 33  40, 

 36. 

 42  37 

 38, 

 39.  36

 8 .  41 

 43.

 12 ( . 1, . 2) 

 11  13  1 

23  11. 

 13  24

. 4) .

.

 7  8 

 10, , ,  6

 9.

 16 ( . 3) 

 14  15,  8

.  23  4

. 2),  3, 

, 

-

, .

 3, 

 24  41 

.

,  43
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 23.

 40  34 

 26.  23  120º 

,  34 

 31,  26. 

 11  13,

 8. 

,  43 

 8 .  44

, 

.  43 

 8  10 .

 8 ,  

 8 , 

23 .

 1,5 , ,

 15…25 %, 

.

1. . 1544543 , 5  23  37/04. 

 /  .  .  ,  .  .  ,  .  .

. – . 23.02.90. – .  7.

2. . . 1619571 ,  23  13/00. 

 / . . , . . , . . ,

. . . . 08.09.90. – .  17.

3. . 94727 UA, 23  13/00. 

 / . . , . . , . . ,
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. . ; . . . . . . – .

25.11.2014. – .  22.

4.

 / . . , . . , . . . //

. . – 2012. –  1. – . 27–29.

5. .  .

 / .  // 

. . . – 2002. – . 7. – 3.– .41–48.

6. . .

 / . .  // 

. . . – 2002. – . 7. –  2. – . 83–90.

7. . . 

 / . . – .: , 1971. –

264 .

8. . . 

 / . . , . . , . .  // .

. – 1987. –  1. – . 36–39.

. . , . . , . . , . . ,

. . 

.

. 
 1,5 

, 
, 

15…25 % 
.

: , , 
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OSCILLATION STREAM LINE FOR INDUCTION

WELDING ON OF THIN DISKS

Ch. Pulka, V. Baranovskiy, V. Senchishin, V. Gavrilyuk, M. Sharyk

Abstract. The article describes the structure and principle of the automatic line
for working surfaces induction welding of thin steel wheels with by applying
horizontal mechanical vibration. Method restoration work surfaces can increase the
wear resistance of the weld metal 1.5 times compared to the use of welding without
vibration, improve the quality of the deposited metal layer, reduce electricity costs by
15 ... 25% and eliminate the deformation of thin disc shaped relatively large size and
complex configuration.

Key words: induction welding, production line, ring inductor, mechanical
vibration, power consumption.
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1

 661.722 : 663.15 : 664.788.2

SACCHAROMYCES CEREVISIAE 5

. . , 

. . , 

 «

»

E-mail: vilforr@gmail.com

.
. 

, 
. 

: , , 

. 

 6  2003  2013 . 

 3  2013  44,4 

(87,0 ) [1].

, , .

, .

, , 

, 

 [2 – 5].

 ( , 10-50 % ), 

 [6]. 
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2

, 

,  [7 – 10].

,

. 

. 

. , 

,  78

– 85 %  12 – 14 % .

Saccharomyces cerevisiae 5 , 

 ( ) 

.

.

.

 « » 

, .  2013 . ( ).

 (  0,5 

)  80 

,  95 % .

 590 

 20 °  [11].  (

) . 

 50 
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3

.  45-55 % 

.

: 

;  ( ), % ., 

 – 1;  (

NaOH);  [12]; ,

,  (

) 

 (ISO 5377:1981) [13],  30 %

, . 

 68-70 °

 5 . [14]. 

 3  [15]. 

. 

-150 . 

 - 20 ° .

.

S. cerevisiae 5 

 „

”.

 –  ( ),  7,5 3

 28 – 30 °  3 3 3 .

 4,2. 

 – 

 (28 – 30 ° ), % .

 90 ° ,  30 .

 20 % . 

, 

. 
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4

, 

15 % ,  0,15 %  0,1 % 

.  60 %. 

 2 3 (25

% ). 

 6,0. 

, 

. 

.

 –  1 .

 (µmax, -1). 

, 

, 

).  – 

 [16].

.

.

. ,

. , , 

. 

.  15 %  8 %,

 85 %  65 %. 

, 

. , 

 ( ) 

, . 

 « ». ,  1.
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5

 « », 

,   32  –  36  %.   –  ,  

 1:1. ,

. 

, , 

. 

 [17]. 

. 

. 

, 

.

1. , 

, % 11,5 ± 0,8
, % 3,8± 0,3

, % 4,0± 0,3
, % 7,8 ± 0,6

, % 68 ± 11
4,4 ± 0,05

, 0,55 ± 0,05
, 0,7 ± 0,07

, % 0,5 ± 0,07
: n=3, ± 

 ( . 2). 

  20 ° .

2. 
 1 , ×106

0,7 0,11 3.6

, 

. 
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6

.  –

 – . 

, 

, - . 

, , .

, 

 108 . Leuconostoc

mesenteroides [18].  Lactobacillus,

,  1 % 

. .

, 

,  5  12 

(25 ° ).  4,9  4,5. 

 14  4 °

.

 85–90 ° , 

, 

, . 

, 

 120–130 °  –  [19].

, .

,

. 

. 

. , , ,
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7

.

S. cerevisiae 5 .

 – 

, , , 

, , 

. [2, 7].

, 

 –  1. 

, , 

 –

. 

.

, 

 150 – 170  ( ) 

 3.

3. 

, 0,3×108 ± 7,5×105 1,6×108 ± 1,5×107

 30º , 9,5 ± 0,3 5,0 ± 0,2
, % . 0,8 ± 0,01 3,2 ± 0,02

, % 10,2 ± 0,6 6,4 ± 0,4
, % 11,8 ± 0,9 11,7 ± 0,9

4,14 ± 0,05 4,2 ± 0,05
, 0,9 ± 0,05 0,9 ± 0,05
: n=3, ± 

 ( ),
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8

, . 

 ( ) 

 1. 

.  4 

.

.  1.   (-  -  -  -)   Log  

 ( — ) 
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9

4. 

1 2 3
 3

,       µ ( -1) 0,2 0,27 0,31

 1 , 

,  –

. , 

 – 

 [20, 21]. , 

 ( ) 

 [19].

S. cerevisiae NP 01

 24 %  28 %

 0,36 -1  1,45×106 ,

0,15 -1  1,45×107  0,08 -1  0,95×108 . 

 – 0,31 -1  0,3×108  [2].

 150 

 5,0 % . 

 6 – 7 . 

S. cerevisiae 5  – 

,  0,27

– 0,3 -1 [19].

 2 , 

. 

. 

, 

. 
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10

 1,3  1,1. 

, .

. 2. , 

1.

. 

. 

.

2.

, . 

. 

.
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11

3.

, ; 

. 

.

4. S. cerevisiae 5 

0,31 -1, . 

 160  5,0 % 

.  6 – 7 . 

 150  3 % .

1 BP Statistical Review of World Energy June 2014 http://www.bp.com,

http://www.ethanolrfa.org/pages/annual-industry-outlook

2 Khongsay N., Laopaiboon L., Laopaiboon P. Growth and batch ethanol

fermentation of Saccharomyces cerevisiae on sweet sorghum juice under Normal

and Very High Gravity conditions // Biotechnology. 9(1). 2010. p.- 9-16

3 Mutepe R.D., Marx S, P van der Gryp. Ethanol production from sweet sorghum.

2010. –  - http://www.crses.sun.ac.za

4 Liu S., Liang C. Chen T.H. Biomass yield, juice quality and alcohol production of

Sweet Sorghum// Agriculture research-33(3). 1984. p. 236-246

5 . . 

 / . . , . . , . . ,

. .  // . .  . - 2004. -  7. - . 63-65

6 Phowchinda O., Strehaiano P. Utilization of Mixed Sugars for Alcoholic

Fermentation by Saccharomyces cerevisiae. //ThammasaInt t.J . Sc.T ech.Vol.4,

No.2, July 1999

7  Bulawayo B.,  Bvochora  J.  M.,  Muzondo M.  I.,  Zvauya  R.  Ethanol  production  by

fermentation of sweet-stem sorghum juice using various yeast strains// World

Journal of Microbiology and Biotechnology. Vol. 12, Is. 4, . 357-360 (1996)
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12

8 Jasman, Irfan Dwidya Prijambada, Chusnul Hidayat and Donny Widianto.

Selection of Yeast Strains for Ethanol Fermentation of Glucose-Fructose-Sucrose

Mixture// Indonesian Journal of Biotechnology. Vol. 17, No. 2, pp.114-120, 2012

9 Xiaorong Wu, Scott  Staggenborg et  al.  Features of  sweet  sorghum juice and their

performance in ethanol fermentation// Industrial Crops and Products. Vol. 31, Is. 1,

P. 164–170, 2010

10 Ariyajarearnwong P., Laopaiboon L., Jaisil P., Laopaiboon P. Repeated-batch

ethanol fermentation from sweet sorghum juice by free cells of Saccharomyces

cerevisiae NP 01 // African Journal of Biotechnology Vol. 10 (63), pp. 13909-

13918, 17 October, 2011

11 http://meteo.gov.ua/ua/33345/climate/climate_stations

12 . . -

 / . . , . . – .: . .–

1975. – 440

13 http://www.nprb.ru/reducing_ability_DE.htm

14 

/ . . , . . , . . . — .:

, 1960 — 379 .

15 . .  / . . –

.: . – 1974. – 527 .].

16 

. – .: , 1986. – 398 .

17 . .  / . .  // 

. – 1988. –  2. – . 27-26.
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CULTIVATION OF SACCHAROMYCES CEREVISIAE M5 ON SWEET
SORGHUM JUICE AT OPERATING PLANT OF BIOETHANOL

PRODUCTION
O. Volodko, S. Tsygankov

Abstract. The possibility of direct sweet sorghum pasteurized juice
implementation for cultivation of industrial yeasts was demonstrated. The kinetic
pattern of yeast growth and parameters of yeast generation control, which may serve
as a basis for assembly process technological map, were shown. The
recommendations on the use of sweet sorghum juice for enterprise were given.

Key words: generation of yeast, sweet sorghum juice, bioethanol
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