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Ðîñëèííèöòâî

Âñòóï
Ãîðîõ (Pisum sativum L.) º îäí³ºþ ç íàé-

âàæëèâ³øèõ çåðíîáîáîâèõ êóëüòóð ó ñâ³ò³ ³ 
ìàº ð³çíîìàí³òíå âèêîðèñòàííÿ: êîðìîâå, 
ñèäåðàëüíå, ïðîäîâîëü÷å. Ðîçâèòîê íîâèõ 
òåõíîëîã³é éîãî ïåðåðîáêè ñïðèÿº ðîçøè-
ðåííþ àñîðòèìåíòó õàð÷îâèõ ïðîäóêò³â, 
¿õíüîãî ôóíêö³îíàëüíîãî ïðèçíà÷åííÿ, à 
òàêîæ ìîæëèâîñòåé âèêîðèñòàííÿ éîãî ³í-
ãðåä³ºíò³â ó âèãëÿä³ á³îëîã³÷íî àêòèâíèõ 
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Ìåòà. Âèçíà÷èòè âì³ñò àì³íîêèñëîò, á³îëîã³÷íó òà õàð÷îâó ö³íí³ñòü çåðíà ð³çíèõ ñîðò³â ãîðîõó îçèìîãî òà ïðîäóêò³â 
éîãî ïåðåðîáëåííÿ. Ìåòîäè. Âì³ñò àì³íîêèñëîò âèçíà÷àëè ìåòîäîì ³îíîîáì³ííî¿ ð³äèííî¿ õðîìàòîãðàô³¿. Ìàòåìàòè÷íå 
îáðîáëåííÿ îòðèìàíèõ äàíèõ ïðîâîäèëè äèñïåðñ³éíèì àíàë³çîì îäíîôàêòîðíîãî ïîëüîâîãî äîñë³äó. Àì³íîêèñëîòíèé 
òà ³íòåãðàëüíèé ñêîðè âèçíà÷àëè ðîçðàõóíêîâî. Ðåçóëüòàòè. Çåðíî ãîðîõó îçèìîãî ñîðò³â ‘ÍÑ Ìîðîç’, ‘Áàëëòðàï’ òà 
‘Åíäóðî’ ìàëî âèñîêèé âì³ñò àì³íîêèñëîò. Ó ñêëàä³ åñåíö³éíèõ àì³íîêèñëîò ÷àñòêà ë³çèíó òà ëåéöèíó áóëà íàéâèùîþ – 
1,53–1,77%, à ÷àñòêà ìåò³îí³íó – íàéíèæ÷îþ 0,25–0,28% çàëåæíî â³ä ñîðòó ãîðîõó îçèìîãî. Îñíîâíîþ àì³íîêèñëîòîþ 
çåðíà ãîðîõó îçèìîãî º ãëþòàì³íîâà, ÷àñòêà ÿêî¿ ñêëàäàëà 3,25–3,30% â³ä óñ³õ àì³íîêèñëîò. ×àñòêà àñïàðàã³íîâî¿ êèñ-
ëîòè ñòàíîâèëà 2,30–2,37% çàëåæíî â³ä ñîðòó. Ó ñêëàä³ íåçàì³ííèõ àì³íîêèñëîò ÷àñòêà öèñòèíó áóëà íàéíèæ÷îþ – 
0,31–0,37% çàëåæíî â³ä ñîðòó. ×àñòêà åñåíö³éíèõ àì³íîêèñëîò çåðíà ãîðîõó îçèìîãî ñòàíîâèëà 40–41% â³ä ¿õíüî¿ 
ñóìè. ×àñòêà òðèïòîôàíó ïîð³âíÿíî ³ç çåðíîì çíèæóâàëàñü íà 30–43%, ³çîëåéöèíó – íà 20–24%, ìåò³îí³íó – íà 8–29%, 
ôåí³ëàëàí³íó, ë³çèíó, ëåéöèíó – íà 8–12%, âàë³íó – íà 5–9%, òðåîí³íó – íà 1–5%. Ó ñêëàä³ íåçàì³ííèõ àì³íîêèñëîò 
ùîäî çåðíà íàéá³ëüøå çíèæóâàëàñü ÷àñòêà öèñòèíó – íà 58–73%, ã³ñòèäèíó – íà 36–43%, ãë³öèíó – íà 42–45%. ×àñòêà 
àëàí³íó ùîäî çåðíà çíèæóâàëàñü íà 19–25%, ãëþòàì³íîâî¿ êèñëîòè – íà 12–15%, òèðîçèíó – íà 8–18%, àñïàðàã³íîâî¿ 
êèñëîòè – íà 9–12%. Íàéìåíøå çíèæóâàëàñü ÷àñòêà ñåðèíó òà àðã³í³íó – íà 3–8%. Ïðîòå ñóìà íåçàì³ííèõ àì³íîêèñëîò 
çíèæóâàëàñü ëèøå íà 15–17% çàëåæíî â³ä ñîðòîâèõ îñîáëèâîñòåé. Âñòàíîâëåíî, ùî àì³íîêèñëîòíèé ñêîð çåðíà ãîðî-
õó îçèìîãî òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ áóâ áåçäåô³öèòíèì. Ðîçðàõóíêè ïîêàçàëè, ùî 100 ã çåðíà ãîðîõó îçèìîãî 
çàäîâîëüíÿþòü á³îëîã³÷íó ïîòðåáó äîðîñëî¿ ëþäèíè â ³çîëåéöèí³ – íà 55–58%, âàë³í³ – íà 51–42%, òðèïòîôàí³ – íà 
41–50%, ë³çèí³ – íà 37–40%, òðåîí³í³ – íà 39–40%, ëåéöèí³ – íà 36–38%. Íàéá³ëüøó äîáîâó ïîòðåáó çàáåçïå÷óâàëî 
100 ã ïðîäóêò³â ïåðåðîáëåííÿ çåðíà àðã³í³íîì ³ ãëþòàì³íîâîþ êèñëîòîþ – íà 20–26% çàëåæíî â³ä ñîðòó ãîðîõó îçèìî-
ãî. Äëÿ ðåøòè íåçàì³ííèõ àì³íîêèñëîò öåé ïîêàçíèê áóâ íà ð³âí³ 6–16% ó áîðîøí³ òà 2–15% ó êðóï³ çàâäÿêè çíèæåííþ 
âì³ñòó àì³íîêèñëîò ó öèõ ïðîäóêòàõ. Âèñíîâêè. Áóëî âèçíà÷åíî ÷àñòêó àì³íîêèñëîò, á³îëîã³÷íó òà õàð÷îâó ö³íí³ñòü 
çåðíà ð³çíèõ ñîðò³â ãîðîõó îçèìîãî òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ, òàêèõ ÿê êðóïà òà áîðîøíî. Â àì³íîêèñëîòíîìó 
ñêëàä³ ÷àñòêà íåçàì³ííèõ àì³íîêèñëîò ïåðåâàæàëà, ïðîòå 100 ã çåðíà òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ íàéá³ëüøå çà-
äîâîëüíÿþòü ïîòðåáó â íåçàì³ííèõ àì³íîêèñëîòàõ. ×àñòêà àì³íîêèñëîò çíèæóâàëàñü ó ïðîäóêòàõ ïåðåðîáëåííÿ çåðíà 
ãîðîõó îçèìîãî, îñîáëèâî â êðóï³. Àì³íîêèñëîòíèé ñêîð çåðíà ãîðîõó îçèìîãî ñîðò³â ‘ÍÑ Ìîðîç’, ‘Áàëëòðàï’ òà ‘Åíäóðî’ 
³ ïðîäóêò³â éîãî ïåðåðîáëåííÿ áóâ çáàëàíñîâàíèì.
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äîáàâîê äî ¿æ³ [1]. Ãîðîõ – âàæëèâà çåðíî-
áîáîâà êóëüòóðà, çåðíî ÿêî¿ ì³ñòèòü áëèçü-
êî 20% á³ëêà. Ï³äâèùåííÿ ïðîäóêòèâíîñò³ 
ãîðîõó – âàæëèâå çàâäàííÿ ñ³ëüñüêîãîñïî-
äàðñüêîãî âèðîáíèöòâà. Âïðîâàäæåííÿ 
îçèìèõ ôîðì ãîðîõó ìîæå çàáåçïå÷èòè 
ôîðìóâàííÿ âèñîêî¿ âðîæàéíîñò³ çåðíà [2]. 
Âñòàíîâëåíî, ùî çà â³äïîâ³äíîãî ð³âíÿ òåõ-
íîëîã³é âèðîùóâàííÿ îçèìèé ãîðîõ ìîæå 
ôîðìóâàòè âðîæàéí³ñòü â³ä 4,0 äî 6,2 ò/ãà 
[1]. Äåô³öèò á³ëêà â ïðîäóêòàõ õàð÷óâàííÿ 
çóìîâëþº äîñë³äæåííÿ á³îëîã³÷íî¿ ö³ííîñò³ 
ãîðîõó îçèìîãî çà âì³ñòîì àì³íîêèñëîò, ùî 
çíàõîäÿòüñÿ â óñ³õ òêàíèíàõ ðîñëèíè. Âîíè 
áåðóòü âàæëèâó ó÷àñòü â îáì³í³ ðå÷îâèí. 
Àì³íîêèñëîòè º ñòðóêòóðíèì ìàòåð³àëîì 
á³ëê³â, à ñêëàä àì³íîêèñëîò âïëèâàº íà 
ÿê³ñòü ¿æ³ (êîðìó). ¯õíÿ íåñòà÷à ïðèçâî-
äèòü äî ïîðóøåííÿ îáì³íó ðå÷îâèí (íåãà-
òèâíîãî àçîòíîãî áàëàíñó), ùî º ïðè÷èíîþ 
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áàãàòüîõ ñåðéîçíèõ ôóíêö³îíàëüíèõ çì³í â 
îðãàí³çì³ ëþäèíè ³ òâàðèí, âòðàòè àïåòè-
òó, ïàòîëîã³÷íèõ çì³í ó íåðâîâ³é ñèñòåì³, 
îðãàíàõ âíóòð³øíüî¿ ñåêðåö³¿, ñêëàä³ êðî-
â³, ôåðìåíòíèõ ñèñòåìàõ [3]. Ñë³ä çàçíà-
÷èòè, ùî ÿê³ñòü ïðîäóêò³â ïåðåðîáëåííÿ 
çåðíà çàëåæèòü â³ä éîãî á³îõ³ì³÷íîãî ñêëà-
äó. Òîìó âàæëèâî ïðîâîäèòè ðåãóëÿðíèé 
ñêðèí³íã ùîäî ôîðìóâàííÿ àì³íîêèñëîòíî¿ 
ñêëàäîâî¿ çåðíà ñó÷àñíèõ ñîðò³â ãîðîõó 
îçèìîãî òà ïðîäóêò³â éîãî ïåðåðîáëÿííÿ 
[4, 5].

Àì³íîêèñëîòíèé ñêîð – öå â³äíîøåííÿ 
ôàêòè÷íîãî âì³ñòó àì³íîêèñëîò äî ¿õíüîãî 
âì³ñòó â ³äåàëüíîìó ïðîäóêò³, âèðàæåíîãî ó 
â³äñîòêàõ [3]. Âñòàíîâëåíî, ùî çåðíî ãîðîõó 
ìàº áåçäåô³öèòíèé àì³íîêèñëîòíèé ñêîð [6]. 
Öå äîçâîëÿº çàñòîñîâóâàòè éîãî çåðíî â ðà-
ö³îí³ ñâèíîìàòîê, ïîðîñÿò ³ ñâèíåé íà â³ä-
ãîä³âë³ [7]. Éîãî ìîæíà çãîäîâóâàòè æóéíèì 
òâàðèíàì ÿê åíåðãåòè÷íèé ³ áàãàòèé íà àì³-
íîêèñëîòè êîðì [8]. Ãîðîõ âèêîðèñòîâóþòü 
ó ðàö³îíàõ ïòèö³ çàâäÿêè âèñîêîìó âì³ñòó 
åñåíö³éíèõ àì³íîêèñëîò [9].

Â³äîìî, ùî ñåðåäíÿ ÷àñòêà á³ëêà â çåðí³ 
ãîðîõó ìîæå ñòàíîâèòè 24%, ÿêà çì³íþºòü-
ñÿ çàëåæíî â³ä á³îëîã³÷íèõ îñîáëèâîñòåé 
ñîðòó, óìîâ âèðîùóâàííÿ òà ïîãîäíèõ óìîâ 
[10–12]. Á³ëîê ãîðîõó ì³ñòèòü âåëèêó ê³ëü-
ê³ñòü äåÿêèõ íåçàì³ííèõ àì³íîêèñëîò, òà-
êèõ ÿê ë³çèí, àðã³í³í ³ ëåéöèí [13]. Òàê, â 
àì³íîêèñëîòíîìó ñêëàä³ âì³ñò ãëþòàì³íîâî¿ 
êèñëîòè íàéâèùèé – 39,2–46,9 ã/êã, óì³ñò 
àñïàðàã³íîâî¿ êèñëîòè – 25,1–28,8, à âì³ñò 
öèñòèíó – 3,2–3,3 ã/êã çåðíà çàëåæ íî â³ä 
ñîðòó ãîðîõó [14].

Îòæå, àì³íîêèñëîòíèé ñêëàä çåðíà ãîðî-
õó îçèìîãî çíà÷íî çì³íþºòüñÿ çàëåæíî â³ä 
ñîðòó. Âïðîâàäæåííÿ ñîðò³â ãîðîõó îçèìîãî 
ó âèðîáíèöòâî çóìîâëþº íåîáõ³äí³ñòü âèâ-
÷åííÿ îñîáëèâîñòåé ôîðìóâàííÿ âì³ñòó àì³-
íîêèñëîò ó çåðí³ òà ïðîäóêòàõ éîãî ïåðåðîá-
ëåííÿ.

Ìåòà äîñë³äæåíü – âèçíà÷èòè ÷àñòêó àì³íî-
êèñëîò, á³îëîã³÷íó òà õàð÷îâó ö³íí³ñòü çåðíà 
ð³çíèõ ñîðò³â ãîðîõó îçèìîãî òà ïðîäóêò³â éî-
ãî ïåðåðîáëåííÿ.

Ìàòåð³àëè òà ìåòîäèêà äîñë³äæåíü
Ñîðòè ãîðîõó îçèìîãî âèðîùóâàëè óïðî-

äîâæ 2019–2021 ðð. ó ôåðìåðñüêîìó ãîñïî-
äàðñòâ³ «Ðîìíàíà» Äí³ïðîïåòðîâñüêî¿ îáëàñ-
ò³ Êðèâîð³çüêîãî ðàéîíó, ñ. Íîâîìàéñüêå – 
çîíà Ñòåïó òà ó çîí³ Ïðàâîáåðåæíîãî Ë³ñî-
ñòåïó Óêðà¿íè íà äîñë³äíèõ ïîëÿõ íàâ÷àëü-
íî-íàóêîâî-âèðîáíè÷îãî êîìïëåêñó Óìàíñü-
êîãî íàö³îíàëüíîãî óí³âåðñèòåòó ñàä³âíèöò âà 
(ì. Óìàíü). 

¥ðóíò ó ôåðìåðñüêîìó ãîñïîäàðñòâ³ «Ðîì-
íàíà» – ÷îðíîçåì çâè÷àéíèé ìàëîãóìóñíèé 
ç óì³ñòîì ãóìóñó 3,6%. Óì³ñò àçîòó ëåãêî-
ã³äðîë³çîâàíèõ ñïîëóê – äóæå íèçüêèé, ðó-
õîìèõ ñïîëóê ôîñôîðó òà êàë³þ – âèñîêèé 
òà ï³äâèùåíèé, ðÍ

KCl
 – 6,47. ¥ðóíò äîñë³ä-

íîãî ïîëÿ Óìàíñüêîãî ÍÓÑ – ÷îðíîçåì îï³ä-
çîëåíèé âàæêîñóãëèíêîâèé íà ëåñ³. Âì³ñò 
ãóìóñó â îðíîìó øàð³ – 3,8%, âì³ñò àçîòó 
ëåãêîã³äðîë³çîâàíèõ ñïîëóê – íèçüêèé, ðó-
õîìèõ ñïîëóê ôîñôîðó òà êàë³þ – ï³äâèùå-
íèé, ðÍ

KCl
 – 5,7.

Çàãàëüíà ïëîùà äîñë³äíèõ ä³ëÿíîê ñòàíî-
âèëà 630 ì2, îáë³êîâà – 516 ì2. Ïîâòîðí³ñòü 
äîñë³äó ÷îòèðèðàçîâà. Âèñ³âàëè ðàíí³ ñîðòè 
‘ÍÑ Ìîðîç’ (Ñåðá³ÿ), ‘Áàëëòðàï’ (Ôðàíö³ÿ) òà 
óëüòðàðàíí³é ‘Åíäóðî’ (×åõ³ÿ), ó ÿêèõ âèçíà-
÷àëè âì³ñò íåçàì³ííèõ ³ çàì³ííèõ àì³íîêèñ-
ëîò ó çåðí³ òà ïðîäóêòàõ ïåðåðîáëÿííÿ – áî-
ðîøí³ òà êðóï³ â³äïîâ³äíî äî çàãàëüíîïðèé-
íÿòèõ ìåòîäèê [21–23]. Çåðíî ñîðò³â ãîðîõó 
â³äïîâ³äàëî ÄÑÒÓ 4523:2006. Ãîðîõ. Òåõí³÷-
í³ óìîâè, êðóïè ãîðîõîâ³ – ÄÑÒÓ 7701:2015. 
Êðóïè ãîðîõîâ³. Òåõí³÷í³ óìîâè. Äëÿ âèçíà-
÷åííÿ öèñòèíó òà ìåò³îí³íó ïðîáó çåðíà 
îêèñíþâàëè íàäìóðàøèíîâîþ êèñëîòîþ, 
âì³ñò òðèïòîôàíó – ã³äðîë³çîì ëóãîì ³ç 5%-ì 
ðîç÷èíîì õëîðèäó îëîâà. Äëÿ âèçíà÷åííÿ 
âì³ñòó ðåøòè àì³íîêèñëîò ïðîáó çåðíà ï³ä-
äàâàëè ã³äðîë³çó ðîç÷èíîì 0,1 ìîëü/äì3 ÍÑ², 
ùî ì³ñòèòü 2% ò³îäèíãë³êîëþ. Ê³ëüê³ñòü 
àíàë³òè÷íèõ ïîâòîðåíü áóëà òðèðàçîâîþ. 
Âì³ñò àì³íîêèñëîò âèçíà÷àëè ìåòîäîì ³îíî-
îáì³ííî¿ ð³äèííî¿ õðîìàòîãðàô³¿ íà àíàë³çà-
òîð³ àì³íîêèñëîò Ò-339 (×åõ³ÿ). ²íäåêñ êîìï-
ëåêñíîãî îö³íþâàííÿ (²ÊÎ) âèçíà÷àëè çà 
ôîðìóëîþ:

²ÊÎ = n √              ...                            ,

äå Ô – ôàêòè÷íå çíà÷åííÿ ïîêàçíèêà;             
Î – îïòèìàëüíå çíà÷åííÿ ïîêàçíèêà; Ä – äî-
ïóñòèìå çíà÷åííÿ ïîêàçíèêà; 

    – â³äíîøåííÿ, ùî çàñòîñîâóþòü äëÿ ïî-
êàçíèê³â, ôàêòè÷íå çíà÷åííÿ ÿêèõ ìîæå 
áóòè á³ëüøèì îïòèìàëüíîãî; 

    – â³äíîøåííÿ, ùî çàñòîñîâóþòü äëÿ ïî-
êàçíèê³â, ôàêòè÷íå çíà÷åííÿ ÿêèõ ïîâèííî 
áóòè ìåíøèì äîïóñòèìîãî ð³âíÿ; n – ê³ëü-
ê³ñòü ïîêàçíèê³â, ÿê³ âèêîðèñòîâóþòüñÿ â 
ìîäåë³.

Àì³íîêèñëîòíèé ñêîð ðîçðàõîâóâàëè çà 
ôîðìóëîþ:

À =    × 100  
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äå À – àì³íîêèñëîòíèé ñêîð, %; Ô – ôàê-
òè÷íèé óì³ñò àì³íîêèñëîòè, ìã/ã çåðíà; Î – 
îïòèìàëüíèé óì³ñò àì³íîêèñëîòè, ìã/ã çåðíà.

²íòåãðàëüíèé ñêîð – çà ôîðìóëîþ:

² =    × 100

äå ² – ³íòåãðàëüíèé ñêîð, %; Ô – ôàêòè÷-
íèé óì³ñò êîìïîíåíòó, ìã/100 ã çåðíà; Ä – 
äîáîâà ïîòðåáà êîìïîíåíòó îðãàí³çìîì çäî-
ðîâî¿ ëþäèíè, ìã.

Ìàòåìàòè÷íå îáðîáëåííÿ îòðèìàíèõ ðå-
çóëüòàò³â âèêîíóâàëè çà äîïîìîãîþ äèñïåð-
ñ³éíîãî àíàë³çó îäíîôàêòîðíîãî ïîëüîâîãî 
äîñë³äó [15]. Äëÿ ñòàòèñòè÷íîãî îáðîáëåííÿ 
ðåçóëüòàò³â äîñë³äæåíü ³ âèçíà÷åííÿ äîñòî-
â³ðíîñò³ îäåðæàíèõ åêñïåðèìåíòàëüíèõ äà-
íèõ âèêîðèñòîâóâàëè ïàêåò ñòàíäàðòíèõ 
ïðîãðàì (Ï²Ê «Agrostat», MS Office Excel).

Ðåçóëüòàòè äîñë³äæåíü
Âñòàíîâëåíî, ùî ÷àñòêà àì³íîêèñëîò çì³-

íþâàëàñÿ çàëåæíî â³ä âèäó çåðíîïðîäóêòó 
ãîðîõó îçèìîãî (òàáë. 1). Òàê, ÷àñòêà âñ³õ 
àì³íîêèñëîò ó çåðí³ ãîðîõó îçèìîãî ñòàíî-
âèëà: â íàñ³íí³ ãîðîõó 20,91–21,34%, ó áî-

ðîøí³ – 17,64–18,37 àáî íà 14–16% ìåíøå 
ïîð³âíÿíî ç íàñ³ííÿì, à â êðóï³ – 15,48–
15,96% àáî íà 25–26% ìåíøå ïîð³âíÿíî ç 
íàñ³ííÿì ³ ö³ ïîêàçíèêè â³äð³çíÿëèñü äëÿ 
ð³çíèõ ñîðò³â.

Áóëî âñòàíîâëåíî, ùî â ñêëàä³ åñåíö³éíèõ 
àì³íîêèñëîò ÷àñòêà ë³çèíó òà ëåéöèíó áóëà 
íàéâèùîþ ³ ñòàíîâèëà 1,53–1,77% çàëåæíî 
â³ä ñîðòó, à ÷àñòêà ìåò³îí³íó áóëà íàéíèæ-
÷îþ ³ äîñÿãàëà çíà÷åííÿ 0,25–0,28% çàëåæ-
íî â³ä ñîðòó ãîðîõó îçèìîãî. Îñíîâíîþ àì³íî-
êèñëîòîþ çåðíà ãîðîõó îçèìîãî º ãëþòàì³íî-
âà êèñëîòà. ¯¿ âì³ñò áóâ 3,25–3,30%. ×àñòêà 
àñïàðàã³íîâî¿ êèñëîòè ñòàíîâèëà 2,30–2,37% 
³ òàêîæ â³äð³çíÿëàñü äëÿ êîæíîãî äîñë³äæó-
âàíîãî ñîðòó.

Ñåðåä íåçàì³ííèõ àì³íîêèñëîò ÷àñòêà 
öèñòèíó áóëà íàéìåíøîþ ³ ñòàíîâèëà 0,31–
0,37%. ×àñòêà âñ³õ íåçàì³ííèõ àì³íîêèñëîò 
çåðíà ãîðîõó îçèìîãî áóëà íà ð³âí³ 40–41% 
â³ä ¿õíüî¿ çàãàëüíî¿ ê³ëüêîñò³.

Ó áîðîøí³ ÷àñòêà òðèïòîôàíó çíèæóâà-
ëàñü íà 30–43%, ³çîëåéöèíó òà ìåò³îí³íó – 
íà 20–24% ³ 8–29%, â³äïîâ³äíî, ôåí³ëàëà-
í³íó, ë³çèíó, ëåéöèíó – â ñåðåäíüîìó íà 
8–12%, à ÷àñòêà âàë³íó òà òðåîí³íó â³äïî-

Òàáëèöÿ 1
Óì³ñò àì³íîêèñëîò ó çåðí³ ð³çíèõ ñîðò³â ãîðîõó îçèìîãî òà ïðîäóêòàõ éîãî ïåðåðîáëåííÿ

(2019–2021 ðð.), % (n = 27)
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Ìåò³îí³í 0,25 0,28 0,25 0,01 0,17 0,16 0,20 0,01 0,22 0,20 0,23 0,01
Òðèïòîôàí 0,33 0,37 0,40 0,02 0,15 0,15 0,18 0,01 0,23 0,21 0,26 0,01
Ìåò³îí³í + Öèñòå¿í 0,51 0,55 0,55 0,03 0,42 0,40 0,43 0,02 0,45 0,45 0,47 0,02
Òðåîí³í 0,93 0,95 0,97 0,05 0,76 0,70 0,80 0,04 0,90 0,90 0,96 0,05
Ôåí³ëàëàí³í 1,05 1,07 1,09 0,05 0,88 0,83 0,90 0,05 0,95 0,95 1,00 0,05
Ôåí³ëàëàí³í + Òèðîçèí 1,78 1,83 1,84 0,09 1,48 1,43 1,45 0,08 1,62 1,57 1,65 0,08
Âàë³í 1,06 1,02 1,03 0,05 0,93 0,88 0,90 0,05 0,96 0,93 0,98 0,05
²çîëåéöèí 1,11 1,09 1,15 0,06 0,85 0,80 0,83 0,04 0,89 0,85 0,87 0,04
Ë³çèí 1,59 1,53 1,63 0,08 1,35 1,35 1,32 0,07 1,43 1,40 1,45 0,07
Ëåéöèí 1,77 1,67 1,75 0,09 1,34 1,31 1,37 0,07 1,55 1,51 1,55 0,08

∑
å

8,60 8,53 8,82 0,41 6,85 6,58 6,93 0,39 7,58 7,40 7,77 0,37
Öèñòå¿í 0,31 0,37 0,35 0,02 0,09 0,04 0,05 0,01 0,13 0,10 0,11 0,01
Ã³ñòèäèí 0,55 0,53 0,55 0,03 0,18 0,15 0,17 0,01 0,32 0,30 0,35 0,02
Òèðîçèí 0,73 0,76 0,75 0,04 0,60 0,60 0,55 0,03 0,67 0,62 0,65 0,03
Ïðîë³í 0,77 0,75 0,75 0,04 0,56 0,43 0,50 0,03 0,61 0,65 0,70 0,04
Ñåð³í 0,88 0,92 0,90 0,05 0,65 0,77 0,80 0,04 0,82 0,85 0,84 0,04
Ãë³öèí 0,97 0,95 0,95 0,05 0,41 0,33 0,45 0,02 0,56 0,52 0,55 0,03
Àëàí³í 0,98 0,95 0,95 0,05 0,67 0,64 0,60 0,03 0,76 0,71 0,77 0,04
Àðã³í³í 1,67 1,56 1,65 0,08 1,57 1,52 1,55 0,08 1,60 1,51 1,60 0,08
Àñïàðàã³íîâà êèñëîòà 2,33 2,30 2,37 0,12 1,78 1,75 1,80 0,09 2,12 2,02 2,15 0,11
Ãëóòàì³íîâà êèñëîòà 3,25 3,29 3,30 0,17 2,12 2,71 2,56 0,13 2,77 2,89 2,88 0,14

∑
ç

12,44 12,38 12,52 0,62 8,63 8,94 9,03 0,44 10,36 10,24 10,60 0,56
∑

à
21,04 20,91 21,34 1,09 15,48 15,52 15,96 0,85 17,94 17,64 18,37 0,95

 Ä 

 
Ô



315ISSN 2518-1017  Plant Varieties Studying and protection, 2021, Vol. 17, No 4

Plant production

â³äíî íà 5–9 ³ 1–5% ïîð³âíÿíî ç ¿õí³ì óì³ñ-
òîì ó çåðí³ ãîðîõó îçèìîãî. Ñë³ä â³äì³òèòè, 
ùî â áîðîøí³, îòðèìàíîìó ç íàñ³ííÿ ñîðòó 
‘Áàëëòðàï’ ÷àñòêà òðèïòîôàíó òà ìåò³îí³íó 
çíèæóâàëàñü íà 29–43% ïîð³âíÿíî ç ³íøèìè 
ñîðòàìè, ùî ìîæíà ïîÿñíèòè îñîáëèâîñòÿìè 
ïîìåëó çåðíà. Çàðîäîê çåðíà ì³ñòèòü âèùó 
÷àñòêó åñåíö³éíèõ àì³íîêèñëîò, à ï³ä ÷àñ ïå-
ðåìîëó â³äîêðåìëþþòüñÿ íàñ³ííºâ³ îáîëîíêè 
³ ÷àñòèíêè çàðîäê³â, ÿêèõ ó çåðí³ ñîðòó ‘Áàëë-
òðàï’ áóëî á³ëüøå, í³æ â ³íøîìó íàñ³íí³.

×àñòêà öèñòèíó ùîäî çåðíà çíèæóâàëàñü 
íà 58–73%, ã³ñòèäèíó òà ãë³öèíó – íà 36–
43% ³ 42–45%, â³äïîâ³äíî. ×àñòêà àëàí³íó, 
ãëþòàì³íîâî¿ êèñëîòè òà òèðîçèíó çíèæóâà-
ëàñü íà 19–25%, 12–15 òà 8–18%, â³äïîâ³ä-
íî, à àñïàðàã³íîâî¿ êèñëîòè – íà 9–12%. 
Âñòàíîâëåíî, ùî ïðè ïåðåðîáëåíí³ çåðíà íà 
áîðîøíî íàéìåíøå çíèæóâàëàñü ÷àñòê à ñå-

Ðîçðàõóíêè ïîêàçàëè, ùî 100 ã çåðíà ãî-
ðîõó îçèìîãî çàäîâîëüíÿþòü á³îëîã³÷íó ïîò-
ðåáó äîðîñëî¿ ëþäèíè ³çîëåéöèíîì íà 55–
58%, âàë³íîì, òðèïòîôàíîì, ë³çèíîì â³äïî-
â³äíî íà 51–42%, 41–50% òà 37–40%, òðåî-
í³íîì òà ëåéöèíîì – íà 39–40 òà 36–38% 
(òàáë. 3).

Íàéìåíøèé ³íòåãðàëüíèé ñêîð çàáåçïå÷ó-
âàëî 100 ã çåðíà ìåò³îí³íîì – íà 14–16% ³ 
ôåí³ëàëàí³íîì – íà 24–25% çàëåæíî â³ä á³î-
ëîã³÷íèõ îñîáëèâîñòåé ñîðòó ãîðîõó îçèìîãî, 
ïðîòå ³íòåãðàëüíèé ñêîð ó êðóï³ òà áîðîøí³ 
áóâ ìåíøèì. ²íäåêñ êîìïëåêñíîãî îö³íþâàí-
íÿ ³íòåãðàëüíîãî ñêîðó â çåðí³ ñòàíîâèâ 
0,34–0,35, ó áîðîøí³ çíèæóâàâñÿ äî 0,28–
0,31 àáî íà 11–17%, à â êðóï³ – äî 0,24–0,27, 
àáî íà 23–29% ïîð³âíÿíî ç çåðíîì.

Âèçíà÷åíî, ùî 100 ã çåðíà íàéá³ëüøå çà-
äîâîëüíÿº ïîòðåáó äîðîñëî¿ ëþäèíè íåçà-

ðèíó òà àðã³í³íó, ëèøå íà 3–8%. Ïðîòå ñóìà 
íåçàì³ííèõ àì³íîêèñëîò çíèçèëàñü íà 15–
17% çàëåæíî â³ä ñîðòîâèõ îñîáëèâîñòåé ãî-
ðîõó îçèìîãî. Ðåçóëüòàòè àíàë³çó ñâ³ä÷àòü, 
ùî â êðóï³ ãîðîõó îçèìîãî ÷àñòêà àì³íîêèñ-
ëîò áóëà íàéíèæ÷îþ. Ïðîòå ñóìà åñåíö³é-
íèõ àì³íîêèñëîò çíèæóâàëàñü íà 20–23%, à 
çàì³ííèõ – íà 28–31% çàâäÿêè òåõíîëîã³÷-
íèì ïðîöåñàì ï³ä ÷àñ ïåðåðîáëåííÿ çåðíà 
ãîðîõó îçèìîãî íà êðóïó.

Âñòàíîâëåíî, ùî àì³íîêèñëîòíèé ñêîð 
çåðíà ãîðîõó îçèìîãî òà ïðîäóêò³â éîãî ïå-
ðåðîáëåííÿ áóâ áåçäåô³öèòíèì, îñê³ëüêè 
ñòàíîâèâ ïîíàä 100% (òàáë. 2). Ïðè öüîìó 
çàçíà÷åíèé ïîêàçíèê äëÿ çåðíîïðîäóêò³â 
áóâ íèæ÷èì. Ó áîðîøí³ íàéá³ëüøå çíèæó-
âàâñÿ ñêîð äëÿ òðèïòîôàíó òà ³çîëåéöèíó, ó 
êðóï³ – äëÿ òðèïòîôàíó, ³çîëåéöèíó, ôåí³ë-
àëàí³íó, ëåéöèíó, òðåîí³íó òà ìåò³îí³íó.

Òàáëèöÿ 2
Àì³íîêèñëîòíèé ñêîð çåðíà ð³çíèõ ñîðò³â ãîðîõó îçèìîãî 

òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ (2019–2021 ðð.), % (n = 27)
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Ìåò³îí³í + Öèñòå¿í 131 141 141 108 103 110 115 115 121
Âàë³í 193 185 187 169 160 164 175 169 178
Òðåîí³í 211 216 220 173 159 182 205 205 218
Ëåéöèí 230 217 227 174 170 178 201 196 201
²çîëåéöèí 252 248 261 193 182 189 202 193 198
Ë³çèí 261 251 267 221 221 216 234 230 238
Ôåí³ëàëàí³í + Òèðîçèí 270 277 279 224 217 220 245 238 250
Òðèïòîôàí 300 336 364 136 136 164 209 191 236

ì³ííèìè àì³íîêèñëîòàìè ãë³öèíîì, àðã³í³-
íîì, ã³ñòèäèíîì ³ ãëþòàì³íîâîþ êèñëîòîþ –
íà 24–28%. Äëÿ ðåøòè íåçàì³ííèõ àì³íî-
êèñëîò  ïîòðåáà çàäîâîëüíÿëàñü ëèøå íà 
11–19%.

Íàéá³ëüøèé ³íòåãðàëüíèé ñêîð áóâ äëÿ 
àðã³í³íó òà ãëþòàì³íîâî¿ êèñëîòè – 20–26% 
çàëåæíî â³ä ñîðòîâèõ îñîáëèâîñòåé ãîðîõó 
îçèìîãî. 

Äëÿ ðåøòè íåçàì³ííèõ àì³íîêèñëîò öåé 
ïîêàçíèê áóâ íà ð³âí³ 6–16% äëÿ áîðîøíà 
òà 2–15% äëÿ êðóïè çàâäÿêè çíèæåííþ 
âì³ñòó àì³íîêèñëîò ó öèõ ïðîäóêòàõ. ²íäåêñ 
êîìïëåêñíîãî îö³íþâàííÿ ³íòåãðàëüíîãî 
ñêîðó áóâ íèæ÷èì ïîð³âíÿíî ç åñåíö³éíèìè 
àì³íîêèñëîòàìè. 

Òàê, çàçíà÷åíèé ïîêàçíèê ñòàíîâèâ 0,19, 
ó áîðîøíà – 0,14–0,15, à â êðóïè – 0,10–
0,11.
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Âèñíîâêè
Âèçíà÷åíî ÷àñòêó àì³íîêèñëîò òà õàð÷îâó 

ö³íí³ñòü çåðíà ð³çíèõ ñîðò³â ãîðîõó îçèìîãî 
òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ. ×àñòêà àì³-
íîêèñëîò ó çåðí³ ñòàíîâèëà 20,91–21,34% ³ 
çàëåæàëà â³ä á³îëîã³÷íèõ îñîáëèâîñòåé ñîð-
òó. Â àì³íîêèñëîòíîìó ñêëàä³ ÷àñòêà íåçà-
ì³ííèõ àì³íîêèñëîò ïåðåâàæàëà. Ïðè ïåðå-
ðîáëåíí³ çåðíà ãîðîõó îçèìîãî âì³ñò àì³íî-
êèñëîò çíèæóâàâñÿ â áîðîøí³ íà 15–17%, ó 
êðóï³ âì³ñò åñåíö³éíèõ àì³íîêèñëîò çíèæó-
âàâñÿ íà 20–23%, à çàì³ííèõ – íà 28–31%. 
Àì³íîêèñëîòíèé ñêîð çåðíà ãîðîõó îçèìîãî 
òà ïðîäóêò³â éîãî ïåðåðîáëåííÿ áóâ çáàëàí-
ñîâàíèì.
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Òàáëèöÿ 3
²íòåãðàëüíèé ñêîð òà ³íäåêñ êîìïëåêñíîãî éîãî îö³íþâàííÿ 100 ã çåðíà 

ð³çíèõ ñîðò³â ãîðîõó îçèìîãî ³ ïðîäóêò³â éîãî ïåðåðîáëåííÿ 
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Purpose. Determine amino acid content, biological and 

nutritional value of grain of different winter pea varieties 
and products of its processing. Methods. The amino acid 
share was determined by ion exchange liquid chromatogra-
phy. Mathematical processing of the obtained data was per-
formed by variance analysis of a one-factor field experiment. 
Amino acid and integral scores were determined by calcula-
tion. Results. Winter pea grain of ‘NS Moroz’, ‘Baltrap’ and 
‘Enduro’ varieties had high amino acid content. In the com-
position of essential amino acids, lysine and leucine share 
was the highest – 1.53–1.77%, and methionine share was 
the lowest – 0.25–0.28% depending on winter pea variety. 
The main amino acid of winter pea grain was glutamic acid, 
the share of which was 3.25–3.30% of the share of all amino 
acids. The share of aspartic acid was 2.30–2.37% depending 
on the variety. In the composition of essential amino acids, 
cystine share was the lowest – 0.31–0.37% depending on the 

variety. The share of essential amino acids in winter pea was 
40–41% of their total. The share of tryptophan decreased by 
30–43%, isoleucine – by 20–24%, methionine – by 8–29%, 
phenylalanine, lysine, leucine – by 8–12%, valine share – 
by 5–9%, threonine one – by 1–5%. In the composition of 
essential amino acids, cystine share decreased most – by 
58–73%, histidine – by 36–43%, glycine – by 42–45% com-
pared to grain. Alanine share decreased by 19–25%, glutamic 
acid – by 12–15%, tyrosine – by 8–18%, aspartic acid – by 
9–12%. The share of serine and arginine decreased least of 
all – by 3–8%. However, the amount of essential amino acids 
decreased by only 15–17% depending on the varietal cha-
racteristics. It was found that the amino acid score of winter 
pea grain and products of its processing was non-deficient. 
Calculations showed that 100 g of winter pea grain satisfied 
the biological need of adults with isoleucine by 55–58%, 
valine – 51–42%, tryptophan – 41–50%, lysine – 37–40%, 
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threonine – 39–40%, leucine – 36–38%. The highest daily re-
quirement was provided by 100 g of grain processing products 
with arginine and glutamic acid – by 20–26%, depending on 
winter pea variety. For the rest of the essential amino acids, 
this figure was 6–16% for flour and 2–15% for cereals due 
to a decrease in the amino acid content in these products. 
Conclusions. The share of amino acids, biological and nu-
tritional value of grain of different winter pea varieties and 
products of its processing, such as cereals and flour were de-

termined. In the amino acid composition, the share of essen-
tial amino acids predominated, but 100 g of grain and prod-
ucts of its processing most meet the need for essential amino 
acids. The share of amino acids is reduced in the products of 
winter pea processing, especially in cereals. The amino acid 
score of winter pea grain of ‘NS Moroz’, ‘Baltrap’ and ‘Enduro’ 
varieties and products of its processing was balanced.

Keywords: variety; winter pea; grain; amino acid; amino 
acid score; integral score; flour; cereals.
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