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Çåðíîâ³ ïðîäóêòè º îñíîâíîþ ÷àñòèíîþ ùî-
äåííîãî ðàö³îíó â Óêðà¿í³, îñíîâíèì äæåðåëîì 
ÿêîãî º ïøåíèöÿ. Ïðîâ³äíå ì³ñöå â àãðàðíîìó 
ñåêòîðó íàëåæèòü ïøåíèö³ îçèì³é. Ïðè âè-
ðîùóâàíí³ çåðíà îçèìî¿ ïøåíèö³ éîãî ÿê³ñòü 
ìàº íå ìåíø âàæëèâå çíà÷åííÿ, í³æ óðîæàé. 
ßê³ñòü çåðíà ìàº âèð³øàëüíå çíà÷åííÿ ÿê äëÿ 
âèðîáíèêà òàê ³ äëÿ ñïîæèâà÷à. Â³äîìî, ùî 
áóäü-ÿêà çåðíîâà ìàñà ì³ñòèòü ÿê êðóïí³, òàê ³ 
äð³áí³ çåðíà. Êðóïí³ñòü çåðíà ïøåíèö³ º îäíèì 
³ç âàæëèâèõ ïîêàçíèê³â òåõíîëîã³÷íèõ òà ìó-
êîìåëüíèõ âëàñòèâîñòåé. Â ë³òåðàòóðíèõ äæå-
ðåëàõ íå äîñòàòíüî âè÷åðïíî¿ ³íôîðìàö³¿ ùîäî 
çì³í ïîêàçíèê³â ÿêîñò³ çåðíà ïøåíèö³ îçèìî¿ 
â ìåæàõ îäí³º¿ ïàðò³¿ çàëåæíî â³ä ôðàêö³éíîãî 
ñêëàäó.

Ìåòà äîñë³äæåíü - âèâ÷èòè ì³íëèâ³ñòü ïîêàç-
íèê³â ÿêîñò³ çåðíà òà áîðîøíà ïøåíèö³ ì’ÿêî¿ 
îçèìî¿çàëåæíî â³ä ¿¿ ôðàêö³éíîãî ñêëàäó.

Äîñë³äæåííÿ ïðîâîäèëè âïðîäîâæ 20162017 
ðð. ó Ìèðîí³âñüêîìó ³íñòèòóò³ ïøåíèö³ ³ìåí³ 
Â. Ì. Ðåìåñëà (Ì²Ï). Îá’ºêò äîñë³äæåííÿ – íîâ³ 
ñîðòè ïøåíèö³ ì’ÿêî¿ îçèìî¿: ‘Þâ³ëÿð Ìèðî-
í³âñüêèé’, ‘Áîãäàíà’, ‘Áåðåãèíÿ ìèðîí³âñüêà’ òà 
ñîðò ñòàíäàðò ‘Ïîäîëÿíêà’. Ïîïåðåäíèê – ñîÿ. 
Ïëîùà îáë³êîâî¿ ä³ëÿíêè 10 ì2, ïîâòîðí³ñòü 
øåñòèðàçîâà. Ìàñó 1000 çåðåí, ïîêàçíèê ñåäè-
ìåíòàö³¿, âì³ñò á³ëêà, ê³ëüê³ñòü òà ÿê³ñòü ñèðî¿ 
êëåéêîâèíè,) âèçíà÷àëè â ëàáîðàòîð³¿ ÿêîñò³ 
çåðíà Ì²Ï çà çàãàëüíîïðèéíÿòèìè ìåòîäèêàìè. 
Ñòàòèñòè÷íó îáðîáêó äàíèõ ïðîâîäèëè çà ìåòî-
äàìè îïèñîâî¿ ñòàòèñòèêè ³ äèñïåðñ³éíîãî àíàë³-
çó òðèôàêòîðíîãî äîñë³äó.

Óïðîäîâæ ïåð³îäó êîëîñ³ííÿ-âîñêîâà ñòè-
ãë³ñòü â 2016 ðîö³ âèïàëî 149,6 ìì îïàä³â, ùî 
ñòàíîâèòü 142,2 % â³ä ñåðåäíüî áàãàòîð³÷íî¿ 
ê³ëüêîñò³, à â 2017 ðîö³, âïðîäîâæ òîãî æ ïåð³î-
äó, âèïàëî 47,9 ìì îïàä³â, ùî ñòàíîâèòü 45,5 % 
â³ä ñåðåäíüî áàãàòîð³÷íî¿ ê³ëüêîñò³. Ñåðåäíüî-
äîáîâà òåìïåðàòóðà ïîâ³òðÿ âïðîäîâæ ïåð³îäó 
êîëîñ³ííÿ-âîñêîâà ñòèãë³ñòü â 2016 òà 2017 ðð. 
ïåðåâèùóâàëà ñåðåäíüîáàãàòîð³÷íó íà 1,4 °Ñ.

Çàëåæíî â³ä ñîðòó ôðàêö³éíèé ñêëàä çíà÷íî 
çì³íþâàâñÿ, ïðîòå îñíîâíà ÷àñòèíà çåðíà êîí-
öåíòðóâàëàñÿ íà ñèòàõ 2,5õ20 ìì. Íàéäð³áí³øà 
ôðàêö³ÿ ïðîõ³ä êð³çü 2,0×20 ìì, áóëà âèêëþ÷å-
íà ç äîñë³äó îñê³ëüêè âîíà âêëþ÷àëà â ñåáå íå 
ëèøå çåðíî ìåíøå çà ðîçì³ðàìè, àëå é ÷àñòèíêè 
áèòîãî çåðíà òà ñì³òòºâó äîì³øêó.

Çà ðåçóëüòàòàìè äîñë³äæåííÿ âèÿâëåíî ùî 
çà äîïîìîãîþ ôðàêö³îíóâàííÿ ìîæíà ³ñòîòíî 
çá³ëüøèòè òàêèé ïîêàçíèê ÿê ìàñà 1000 çåðåí. 
Ìàñà 1000 çåðåí ìàº ò³ñíèé çâ'ÿçîê ç ôîðìîþ òà 
ðîçì³ðàìè çåðí³âêè, ùî áóëî ï³äòâåðäæåíî äèñ-
ïåðñ³éíèì àíàë³çîì (ôðàêö³éíèé ñêëàä ñòàíîâèâ 
89 %). Íàéá³ëüø ñóòòºâî ïîãîäí³ óìîâè ðîê³â 
âèðîùóâàííÿ âïëèâàëè íà ïîêàçíèê ñåäèìåíòà-
ö³¿, âì³ñò á³ëêà òà ñèðî¿ êëåéêîâèíè (76, 91 òà 
85 % â³äïîâ³äíî). Íà ïîêàçíèê ²ÄÊ íàéá³ëüøèé 
âïëèâ ìàëà ãåíîòèïîâà ñêëàäîâà (55 %).

Ç ìåòîþ äèôåðåíö³àö³¿ çåðíà ùîäî íàïðÿì³â 
âèêîðèñòàííÿ äîö³ëüíî ïðîâîäèòè âèçíà÷åí-
íÿ ïîêàçíèê³â ÿêîñò³ íå ëèøå â çàãàëüí³é ìàñ³ 
çåðíà, à é ïî ôðàêö³éíî. Ôðàêö³éíèé ðîçïîä³ë 
çåðíà äàº çìîãó âèðîáíèêàì ïîë³ïøóâàòè éîãî 
ÿê³ñòü äëÿ á³ëüø âèã³äíî¿ ðåàë³çàö³¿.

ÓÄÊ 633.11.«324»:004.12
Ëèñåíêî À. À., ìîëîäøèé íàóêîâèé ñï³âðîá³òíèê
Ìèðîí³âñüêèé ³íñòèòóò ïøåíèö³ ³ìåí³ Â.Ì. Ðåìåñëà ÍÀÀÍ Óêðà¿íè
E-mail: irinapravdziva@gmail.com

Ì²ÍËÈÂ²ÑÒÜ ÏÎÊÀÇÍÈÊ²Â ßÊÎÑÒ² ÇÅÐÍÀ ÒÀ ÁÎÐÎØÍÀ ÏØÅÍÈÖ² Ì’ßÊÎ¯ ÎÇÈÌÎ¯ 
ÇÀËÅÆÍÎ Â²Ä ¯¯ ÔÐÀÊÖ²ÉÍÎÃÎ ÑÊËÀÄÓ

One of the most effective methods of trans-
forming the properties of plant material to pre-
pare it on the basis of various high quality food 
products is the extrusion processing.The culi-
nary evaluation of the extrudate from unhusked 
and husked grain of various wheat varieties and 
strains, depending on the temperature of extru-
sion is carried out.

Thus, during extrusion at a temperature of 
100–110 ºÑ, smell and taste indicators of the ex-

trudate were 9 points in all studied spelt wheat 
varieties and strains. Color indicator corresponded 
to 7 points, with the exception of the extrudate 
of TV 1100 strain which value was 9 points. The 
extrudate from grain of Zoria Ukrainy, Shvedska 1 
varieties and 7 strains had the highest evaluation 
of consistency. It was quite tender and well chewed, 
without crunching and it corresponded to 7 points.

The extrudate of TV 1100 strain had the highest 
culinary evaluation (8,5 points). The overall evalua-
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tion of the extrudate of Schwabenkorn and NSS 6/01 
varieties and LPP 1197, LPP 1224, P 3, LPP 3132 
and NAK 34/12–2 strains was high (7,5 points) and 
it was very high of other varieties and strains.

During extrusion at a temperature of 180–
200 ºÑ, smell, taste and consistency did not 
change compared to extrusion at lower temper-
ature and amounted to 9 points. However, its 
consistency increased to 9 points or by 6–20 %. 
The extrudate of TV 1100 strain had the highest 
evaluation (9,0 points) and it was 8,5 points of 
other variants.

Consequently, it is necessary to use Zoria 
Ukrainy and Swedish 1 varieties and LPP 3117, 
LPP 1304, LPP 3122/2, LPP 3373, LPP 1221, TV 
1100 and NAK 22/12 strains for the extrusion 
of unhusked spelt wheat grain at temperatures of 
100–110 ºÑ. All studied forms of spelt wheat are 
suitable for high-temperature extrusion.

Removing shells by husking grain increased the 
culinary evaluation of the extrudate to 9 points 
by all parameters regardless of the extrusion tem-
perature.

At the extrusion temperature of 100–110 ºC, 
the cooking coefficient was the highest in Zoria 
Ukrainy and Schwabenkorn varieties and LPP 
1221 and TV 1100 strains (6,0–6,6 points). This 
indicator of other variants varied from 5,2 to 5,9 
points.

The cooking coefficient of the extrudate of un-
husked grain of Zoria Ukrainy variety was the 
highest (6,7 points). This coefficient of Schwaben-
korn variety and TV 1100 strain was 6,1 and 6,2, 
respectively.The cooking coefficient of the extru-
date obtained by the high-temperature extrusion 
changed in a similar way.

It is found that the protein content in spelt 
wheat grain influenced the cooking coefficient of 
cereal products. Between these indices there was 
a direct high correlation relationship for whole, 
crushed groats and semolina (r = 0,87 ± 0,003–
0,89 ± 0,01), for rolled groats and the extrudate 
from husked grain it was a very high correlation 
(r = 0,91 ± 0,006–0,94 ± 0,009). However, it was 
the highest one for the extrudate from unhusked 
grain (r = 0,96 ± 0,003).

Ðàö³îíàëüíå âíåñåííÿ äîáðèâ ïåðåäáà÷àº 
âêëþ÷åííÿ, ÿê îáîâ’ÿçêîâèé åëåìåíò, ä³àãíîñòè-
êè ñòàíó ´ðóíòó ç ìåòîþ ïëàíóâàííÿ äîç ³ ñòðî-
ê³â óäîáðåííÿ â³äïîâ³äíî äî çàïàñ³â ðóõîìèõ 
ôîðì åëåìåíò³â ó ´ðóíò³. Âîäíî÷àñ, ê³ëüê³ñí³ 
òà ÿê³ñí³ õàðàêòåðèñòèêè îäåðæàíîãî óðîæàþ 
âèñòóïàþòü íå ëèøå ê³íöåâîþ ìåòîþ çàñòîñó-
âàííÿ äàíîãî àãðîçàõîäó, à é âèð³øàëüíèì ä³à-
ãíîñòè÷íèì êðèòåð³ºì. Àäæå ñàìå óðîæàéí³ñòü 
º ³íòåãðîâàíèì ïîêàçíèêîì ðåàêö³¿ ðîñëèí íà 
áóäü-ÿê³ çì³íè óìîâ âèðîùóâàííÿ, ó òîìó ÷èñë³ 
ì³íåðàëüíîãî æèâëåííÿ.

Âîäíî÷àñ, äàí³ ùîäî çâ’ÿçêó âðîæàéíîñò³ 
ïëîäîâèõ êóëüòóð ç âì³ñòîì ðóõîìèõ ôîðì ìà-
êðîåëåìåíò³â ó ´ðóíò³ äîñèòü ñóïåðå÷ëèâ³, à ³íî-
ä³ íàâ³òü ïðîòèëåæí³. Ó çâ’ÿçêó ç öèì ó äîñë³-
äæåííÿ ùîäî âèçíà÷åííÿ îïòèìàëüíî¿ ñèñòåìè 
óäîáðåííÿ ³íòåíñèâíèõ íàñàäæåíü ÿáëóí³, ïðî-
âåäåíèõ óïðîäîâæ 20072015 ðð., âêëþ÷åíî âè-
â÷åííÿ ïîêàçíèê³â ì³íåðàëüíîãî ðåæèìó ́ ðóíòó, 
ÿê³ ìàþòü ò³ñíèé çâ›ÿçîê ç ïîêàçíèêîì óðîæàé-
íîñò³ ÿáëóí³ ñîðò³â ‘Àéäàðåä’ ³ ‘Ôëîð³íà’ â óìî-
âàõ ÷îðíîçåìó ï³âäåííîãî. Ð³øåííÿì öüîãî çà-
âäàííÿ º ï³äá³ð àäåêâàòíî¿ ìàòåìàòè÷íî¿ ìîäåë³. 
Â ðåçóëüòàò³ êîðåëÿö³éíîãî àíàë³çó âñòàíîâëåíî 
³ñíóâàííÿ ñóòòºâî¿ íà 5 % ð³âí³ çíà÷óùîñò³ çà-
ëåæíîñò³ ì³æ óðîæàéí³ñòþ íàñàäæåíü, äåÿêèìè 
ïîêàçíèêàìè ì³íåðàëüíîãî ðåæèìó ´ðóíòó, à 

ñàìå: âì³ñòîì ì³íåðàëüíîãî, í³òðàòíîãî àçîòó, 
ðóõîìèõ ôîðì ôîñôîðó ³ êàë³þ, òà äîçàìè äî-
áðèâ. Ñòâîðåí³ ìàòåìàòè÷í³ ìîäåë³ ìàþòü âè-
ãëÿä ïî ñîðòó ‘Àéäàðåä’: Ó=1,57õ

1
+0,18õ

2
+0,18

õ
3
+0,01õ

4
+1,08õ

5
, ïî ñîðòó ‘Ôëîð³íà’: Ó=2,01õ

1
+0,32õ

2
+0,02õ

3
+0,17õ

4
+1,01õ

5
; äå Ó – óðîæàé-

í³ñòü, ö/ãà; õ
1
–âì³ñò N-NO

3
-; õ

2
–âì³ñò N

ì³í.
; õ

3
–

âì³ñò Ð
2
Î

5
; õ

4
–âì³ñò Ê

2
Î; õ

5
 – äîçà äîáðèâ, êã/ãà.

Îòæå, ðîçì³ð óðîæàþ äåðåâ ÿáëóí³ îáîõ ñîð-
ò³â íà 95 % âèçíà÷àâñÿ ä³ºþ âèùåçãàäàíèõ ôàê-
òîð³â. Ðåçóëüòàòè äèñïåðñ³éíîãî àíàë³çó îñíî-
âíèõ ôàêòîð³â ðåãðåñ³¿ óðîæàéíîñò³ ñâ³ä÷àòü, 
ùî íàéá³ëüøèé âïëèâ (29,6–41,4 %) íà óðîæàé 
äåðåâ ìàº âì³ñò ó ´ðóíò³ í³òðàòíî¿ ôîðìè àçî-
òó. Êð³ì òîãî, àíàë³ç âçàºìîçâ’ÿçêó âðîæàéíîñò³ 
ïëîäîâèõ êóëüòóð ç ð³âíåì âì³ñòó â ´ðóíò³ ðó-
õîìèõ ôîðì àçîòó, ôîñôîðó òà êàë³þ äîçâîëèâ 
óòî÷íèòè îïòèìàëüí³ ä³àïàçîíè âì³ñòó äàíèõ 
ðå÷îâèí ó ´ðóíò³. Óñòàíîâëåíî, ùî îïòèìàëüí³é 
ÿêîñò³ æèâëåííÿ äåðåâ, ÿêå îáóìîâëþº ôîðìó-
âàííÿ íå ìåíø 30 ò/ãà ïëîä³â, â³äïîâ³äàº ä³à-
ïàçîí âì³ñòó â ´ðóíò³ N-NO
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Öå äîñÿãàºòüñÿ ùîð³÷íèì çàñòîñóâàííÿì ïîì³ð-
íèõ äîç óäîáðåííÿ, ÿê³ íå ïåðåâèùóþòü 25 êã/
ãà ä.ð. äëÿ êàë³þ òà ôîñôîðó, 45 êã/ãà ä.ð. àçîòó.

Òàêèì ÷èíîì, çà äîïîìîãîþ àíàë³òè÷íîãî ìå-
òîäó âèÿâëåíî ³ñíóâàííÿ ò³ñíîãî âçàºìîçâ’ÿçêó 
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