
168 

tritikalesa  (×TRITICOSECALE WITTMACK) da xorblis (TRITICUM 
AESTIVUM) fqvilis sxvadasxva proporciis nareviT gamomcxvari 

puris xarisxobrivi maCveneblebi

TinaTin epitaSvili 

saqarTvelos soflis meurneobis mecnierebaTa akademia, saqarTvelos 

teqnikuri universiteti, Tbilisi, saqarTvelo 

n_epitashvili@yahoo.com 

anotacia. dRevandelobis globalur problemas cilis deficiti 

warmoadgens. maRalmosavliani jiSebisa da intensiuri teqnologiebis 

danergviT gaizarda marcvlovnebis mosavali, magram Semcirda cilis 

Semcveloba maTSi. swored amitom am mniSvnelovani problemis gadaWris gzad 

miiCneva marcvlovnebis axali saxeobis - tritikales gamoyeneba, romelSic 

gaerTianebulia ori kulturis (xorbali, Wvavi) dadebiTi niSan - Tviseba: 

marcvalSi cilebisa da lizinis (aminomJava) maRali Semcveloba, imuniteti, 

zamTargamZleoba, maRalmosavlianoba, msxvili marcvali, mwir niadagebTan 

Seguebis unari da sxv. tritikales marcvali xorbalTan SedarebiT 

daaxloebiT 2%-iT met cilas Seicavs. Cvens mier dadgenilia, rom 

heqsaploiduri tritikales nedli webogvaraa 21,8%, gacilebiT naklebi, vidre 

xorblis - 30,84%, Sesabamisad webogvaras deformaciis xarisxi (idk) 78,0% da 
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83,7%-mde meryeobs. es maCveneblebi WvavSi ar ganisazRvra, xolo heqsaploiduri 

tritikales energetikuli Rirebuleba 355 kkal 100 g produqtSi, gacilebiT 

maRalia, vidre xorbalsa da WvavSi, Sesabamisad, 235 kkal 100 g produqtSi da 

270 kkal 100 g produqtSi. amasTanave puri gamomcxvari proporciiT 40% 

tritikale X 60% xorbali, romelsac damatebuli aqvs maxobeli, ukeTesi 

organoleptikuri maCveneblebiT, kvebiTi RirebulebiTa da Senaxvis unariT 

xasiaTdeba.

marcvlis warmoebis gadawyvetis saqmeSi xorblisa (Triticum) da Wvavis

(Secale) hibridis - tritikales (×Triticosecale Wittmack) SeqmniT adamianma SeZlo

marcvlovani pureulis produqtiulobisa da xarisxis amaRleba. am kulturas 

unari aqvs winaaRmdegoba gauwios garemos araxelsayrel faqtorebs, anu didi 

raodenobisa da maRali xarisxis mosavali mogvces eqstremalur pirobebSi, 

rac aqtualuria, radgan Cveni qveynis agraruli meurneobis ganviTarebis 

ZiriTad mimarTulebas warmoadgens. 

sufTa saxiT tritikales puri xarisxiT CamorCeba xorblisas, xolo 

aRemateba Wvavisas, Tumca kvebiTi RirebulebiT orives sjobnis. amasTanave 

tritikales gamoyeneba purcxobaSi daabalansebs xorblis deficits qveyanaSi. 

swored amitomaa aqtualuri da saintereso tritikalesa da xorblis fqvilis 

narevis optimaluri Tanafardobis dadgena maRali kvebiTi Rirebulebis 

produqtis misaRebad, rac gansazRvravs SemdgomSi Cveni kvlevis 

sicocxlisunarianobas da siaxles - radgan tritikales “momavlis purs” 

uwodeben, miT umetes Tu igi gajerebuli iqneba  maxobeliT. 

kkvlevis obieqti. tritikale (×Triticosecale Wittmack) genetikurad 

amfidiploiduria, romelsac axasiaTebs Zvirfasi sameurneo niSnebi: intensiuri 

ganviTareba, grZeli da msxvili TavTavi, Zlieri SefoTvla, biologiurad 

aqtiuri nivTierebebisa da cilaSi Seucvleli aminomJavebis maRali 

Semcveloba. optimaluri agrowesebis dacvisas tritikales marcvlisa (4-7t/ha) 

da mwvane masis (10-60t/ha) mosavlianoba maRalia. tritikales Tesvis vada 

iseTivea, rogorica saSemodgomo xorblis optimaluri vada. Tesvis  norma 

meryeobs 3,5-dan 7,5 milion Teslamde 1 ha-ze (250 kg/ha). CaTesvis siRrme 4-5 sm. 

tritikale umdidresi genofondia, romelic warmatebiT gamoiyeneba rogorc 

xorblis seleqciaSi, aseve genetikis rigi Teoriuli da praqtikuli amocanebis 

gadawyvetaSi [1.2.3.].  

kvlevis mizani. tritikales SerCeuli formebis da xorblis fqvilis

narevis optimaluri proporciebis dadgena maRali kvebiTi Rirebulebis mqone 

sakvebi produqtis - puris misaRebad, romlis xarisxobrivi maCveneblebis 

gasaumjobeseblad gamoyenebuli iqneba maxobeli, rac moZiebul iqna 

eTnobotanikuri informaciuli bankis kvlevebis Sedegad xalxur receptebSi.  

kvlevis meTodikebi. puris gulis tenianobis gansazRvra - mudmiv masamde

nedleulis gamoSrobiT;  

xorblis fqvilis fiziko - qimiuri maCveneblebis gansazRvra: 

gamosakvlevi fqvilis saSualo nimuSi - gost  5667;  

fqvilis tenianobis masuri wili - gost  9404;   

organoleptikuri maCveneblebi - gost 27558 da gost 27559;   

comis fiziko - qimiuri maCveneblebis gansazRvra:   

naxevarfabrikatebis fiziko - qimiur maCveneblebi - saerTod miRebuli 

meTodikebiT.  

tenis masuri wili - comSi mudmiv masamde nedleulis gamoSrobiT.   

comis titrul mJavianobas vsazRvravdiT 5 g comisa da 50 sm3 distilirebuli 

wylisagan momzadebuli suspenziis gatitvriT natriumis hidroqsidis 0,1 

xsnariT 3 - 5 wveTi fenolftaleinis Tanaobisas da gamovsaxavdiT gradusebSi. 

nedli webogvaras raodenobas comSi vsazRvravdiT 50 g comidan 

webogvaras gamorecxvis meTodikis Sesabamisad.  

webogvaras Wimvadobas vsazRvravdiT webogvaras Tanabari ZaliT 

gaWimviT saxazavze gawyvetamde da gamovsaxavdiT santimetrebSi.  
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webogvaras elastiurobas vsazRvravdiT webogvaras Tanabari ZaliT 2 sm-

mde gaWimviT saxazavze, Semdeg vuSvebdiT xels, vaWerdiT webogvaras naWers 

cera da saCvenebel TiTebs. webogvaras elastiurobas vsazRvravdiT mocemuli 

naWris mier sawyisi sigrZis an formis aRdgenis xarisxisa da siCqaris mixedviT. 

webogvaras deformaciis xarisxobriv maCvenebels (idk)  vsazRvravdiT 

gost r 54478-2011 mixedviT. 

comis momzadebas vaxorcielebdiT laboratoriul pirobebSi. 

tritikalesa da xorblis fqvilis narevis coms vamzadebdiT uafro meTodiT 

cxrilSi moyvanili recepturis mixedviT.

coms vzeldiT erTgvarovani konsistenciis miRebamde. 100 g masis comis 

namzadebis daformebas vaxdendiT xeliT. comis namzadebs vayovnebdiT 380C
temperaturaze da 75-80 % haeris fardobiTi tenianobis pirobebSi 40-45 wT-is 

ganmavlobaSi. comis namzadebis mzadyofnas vadgendiT organoleptikurad. 

vacxobdiT laboratoriul eleqtroRumelSi 2300C temperaturaze 20 wT-is

ganmavlobaSi. mza nawarms vacivebdiT bunebrivi gziT oTaxis temperaturaze 

300C temperaturamde. puris analizs vawarmoebdiT gamocxobidan 16-18 saaTis

Semdeg zemoT aRwerili meTodikebis mixedviT. eqsperimentis msvlelobis dros 

nedleuls vamzadebdiT Semdegnairad: fqvils winaswar vcridiT sacerSi 

magnituri damWerebiT; wyals vacxelebdiT optimalur temperaturamde (390C);
dawnexil safuars vxsnidiT Tbil wyalSi; sakvebi sufris marils vxsnidiT 

Tbil wyalSi.

mza nawarmis xarisxis organoleptikuri da fiziko - qimiuri 

maCveneblebis Sefasebis meTodebi:  

puris xarisxis organoleptikuri da fiziko - qimiuri maCveneblebis Sefasebas 

vaxdendiT miRebuli standartuli meTodikebis Sesabamisad.  

puris tenianoba - gost 21094–75;  

puris mJavianoba - gost 5670–96;  

puris forianoba - gost 5669–96.  

puris forma - medegobas H:D vsazRvravdiT Ziris puris simaRlis SefardebiT

diametrTan.  

puris opganoleptikur Sefasebas vaxdendiT cexvili fqvilisagan 

damzadebuli nawarmis baluri Sefasebis Skalis mixedviT sst 23 – 99. 

kkvlevis Sedegebi. Cvens mier Catarebuli eqsperimentebis Sedegad

Seswavlilia da gamorCeulia heqsaploiduri tritikales perspeqtiuli 

formebi maTi biologiuri Taviseburebebis, qimiuri da sameurneo 

maxasiaTeblebis gaTvaliswinebiT, romlebic Cvens mier gamoyenebuli iyo 

Semdgomi kvlevisaTvis purcxobis teqnologiaSi (cxrili 1). 

tritikales, xorblis, Wvavis energetikuli Rirebuleba 

 cxrili 1. 

maCvenebeli  tritikale  xorbali  Wvavi  meTodikebi  

nedli proteinis 

masuri wili, % 

17,63 12.31 9.19 gost 10846-91 

cximis masuri wili, 

% 

1,47 2.1 1.6 gost 29033-91 

naxSirwylebi, % 67,19 54.0 70-90 m.m. 4237-86

nedli webogvara, % 21,8 30,84 ar 

ganisazR. 

gost r 54478-2011 

webogvaras 

deformaciis xarisxi 

(idk), % 

78,0 83,7 ar 

ganisazR. 

gost r 54478-2011 

energetikuli 

Rirebuleba, kkal 100 

g produqtSi 

355 235 270 brZaneba #301, sanwdan 

2,3,1,000-00, danarTi 

#5, XII, punqtebi 10-11 
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saukeTeso puris gamocxobamde maRali xarisxis fqvilis mozelva da 

comis gundebis gakeTebaa saWiro. swored am procesSi warmoiqmneba comSi 

webogvara, anu glutenini. xorblis fqvili Seicavs gliadinis da gluteninis 

cilebs. mas Semdeg, rac fqvils wyali daemateba, gluteninisa da gliadinis 

cilebis SeerTebiT miiReba webogvara, romelic am orive cilis sasargeblo 

da saWiro Tvisebebs inarCunebs da xels uwyobs xarisxiani puris cxobas. 

webogvaras raodenoba xorbalSi Seadgens 30,84%-s, WvavSi igi ar fiqsirdeba, 

xolo tritikaleSi – 21,8%-ia. amitomaa tritikales fqvili dabalxarisxiani 

purcxobaSi da saWiroebs xorblis fqvilis damatebas [4, 5].
webogvaras deformaciis xarisxi anu idk, romelic gansazRvravs 

simkvrives da marcvlovnebis erT-erTi mTavari xarisxobrivi maCvenebelia, did 

gavlenas axdens fqvilis purcxobis xarisxze. igi xorbalSi 83,7%-ia, WvavSi 

saerTod ar fiqsirdeba, tritikaleSi 78%-s Seadgens. swored amitom xarisxiani 

puris gamosacxobad mizanSewonilia tritikalesa da xorblis fqvilis narevis 

optimaluri proporciebis dadgena (cxrili 2). 

nedli webogvarisa da webogvaras deformaciis xarisxi (idk) 

 cxrili 2. 

maCvenebeli  xorbali  Wvavi  tritikale  

nedli webogvara 30,84% ar ganisazRvra 21,8% 

idk 83,7% ar ganisazRvra 78,0% 

Cveni kvlevis miznis realizaciisaTvis SemuSavebul iqna tritikales 

gamorCeuli formebisa da xorblis fqvilis narevis optimaluri 

Tanafardobebi maRali kvebiTi Rirebulebis produqtis (puri) misaRebad, 

romelic warmodgenilia cxrili 3 saxiT. 

tritikalesa da xorblis fqvilisagan safuariani comis momzadebis sabazo 

receptura

 cxrili 3. 

nedleulis dasaxeleba gamoyenebuli nedle-ulis 

raodenoba, % fqvilis 

masasTan  

tritikales da xorblis fqvilis narevi: 

30%tritikale X70% xorbali 

40%tritikale X 60%xorbali 

50%tritikale X 50%xorbali 

100%tritikale 

30%tritikale X70% xorbali maxobliT (2 g, 3 g, 4 

g) 40%tritikale X 60%xorbali maxobliT (2 g, 3

g, 4 g)

50%tritikale X 50%xorbali maxobliT (2 g, 3 g, 4

g)

100%tritikale maxobliT (2 g, 3 g, 4 g)

tritikalesa da xorblis 

fqvilis narevis mTliani 

masa iyo  100 g, xolo 

Sesabamis  variantebSi 

emateboda 2 g, 3 g da 4 g 

maxobeli 

dawnexili safuari 3 g 

sakvebi sufris marili  2 g 

wyali standartuli comis misaRebad 50 ml+ramdensac Seizels 

Cvens mier SemuSavebuli sqemis mixedviT tritikalesa da xorblis 

fqvilis sxvadasxva proporciebis nareviT gamomcxvar purSi gansazRvruli iqna 

organoleptikuri maCveneblebi saqarTvelos saxelmwifo standartis 

Sesabamisad (sst-23-99) [6] (cxrili 4).
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ttritikalesa  da xorblis fqvilis sxvadasxva proporciis nareviT 

gamomcxvari puris organoleptikuri maCveneblebi

 cxrili 4. 

40 % tritikale X 60 % xorbali 

umaxoblo 

40 % tritikale X60 % xorbali  

maxobeliT 

zedapiri -  uTanabrobebiT, odnav 

damwvari qerqiT; 

anatexis saxe - kargad gamomcxvari, 

ganiv WrilSi ar SeiniSneba 

mouzelavi comis kvali, Tanabari 

sqelkedliani forianoba, 

sicarielebis gareSe; 

suni - tritikalesaTvis 

damaxasiaTebeli nuSisebri aromatiT; 

feri - intensiuri yavisferi; 

forianoba - puris guli foriani, 

forebis Txeli kedlebi, dawoliT 

advilad aRidgens formas.

zedapiri - swori, odnav damwvari 

qerqiT; 

anatexis saxe - kargad gamomcxvari, 

ganiv WrilSi ar SeiniSneba 

mouzelavi comis kvali, Tanabari 

Txelkedliani forianoba, 

sicarielebis gareSe; 

suni - gamoxatuli maxobelis 

specifiuri aromatiT; 

feri - intensiuri moyavisfro-

molurjo; 

forianoba - puris guli foriani, 

Txeli kedlebiT, dawoliT advilad 

aRidgens formas.

100 % tritikale 100 % tritikale maxobeliT 
zedapiri - uTanabrobebiT, odnav 

damwvari qerqiT; 

anatexis saxe - kargad gamomcxvari, 

ganiv WrilSi ar SeiniSneba 

mouzelavi comis kvali, forianobisa 

da  sicarielebis gareSe; 

suni – tritikalesaTvis 

damaxasiaTebeli  nuSisebri 

aromatiT; 

feri - intensiuri yavisferi; 

forianoba - puris guli forebis 

gareSe, dawoliT ver aRidgens 

formas.

zedapiri - uTanabrobebiT, odnav 

damwvari qerqiT; 

anatexis saxe - kargad gamomcxvari, 

ganiv WrilSi ar SeiniSneba 

mouzelavi comis kvali, forianobisa 

da  sicarielebis gareSe; 

suni -  maxobelis  aromatiT; 

feri - kargad gamoxatuli 

intensiuri moyavisfro-molurjo; 

forianoba - puris guli forebis 

gareSe, dawoliT ver aRidgens 

formas.

daskvna. heqsaploiduri tritikales nedli webogvaraa 21,8%, gacilebiT 

naklebi vidre xorblis 30,84%, Sesabamisad webogvaras deformaciis xarisxi 

(idk) 78,0% da 83,7%-mde meryeobs. es maCveneblebi WvavSi ar ganisazRvra. 

heqsaploiduri tritikales energetikuli Rirebuleba 355 kkal 100 g 

produqtSi, gacilebiT maRalia, vidre xorbalsa da WvavSi, Sesabamisad, 235 

kkal 100 g produqtSi da 270 kkal 100 g produqtSi; purSi gamomcxvari 

proporciiT 40% tritikale X 60 % xorbali, me-2 dRes puris mJavianoba 

maxobelian da umaxoblo purSi Sesabamisad 5,70 da 5,49 neimanis gradusis 

farglebSi icvleboda. dakvirvebis me-10 dRes igive eqspoziciaSi Seicvala 

Sesabamisad 5,94-5,81 neimanis gradusis farglebSi. xolo Senaxvis me-13 dRes - 

5,96-5,82 neimanis gradusis farglebSi. anu maxobelian purSi mJavianobam moimata 

0,26 neimanis gradusiT, xolo umaxoblo purSi - 0,33 neimanis gradusiT; purSi 

gamomcxvari proporciiT  40% tritikale X 60 % xorbali me-2 dRes tenianoba 

umaxoblo da maxoblian purSi Sesabamisad 46,68 da 47,00 %-is farglebSi 

icvleboda, me-10 dRes ki Sesabamisad 41,35-39,97 %-is farglebSi. me-13 dRes ki - 

41,27- 39,90 %-is farglebSi. anu maxobelian purSi tenianoba Seicvala 5,33 %-iT, 

xolo umaxobloSi - 7,10 %-iT; puri gamomcxvari proporciiT 40% tritikale X 

60% xorbali, romelsac damatebuli aqvs maxobeli, ukeTesi organoleptikuri 

maCveneblebiT, kvebiTi RirebulebiTa da Senaxvis unariT xasiaTdeba. 
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BREAD QUALITY INDICATORS BAKED IN DIFFERENT PROPORTION OF TRITICALE 
(×TRITICOSECALE WITTMACK) AND WHEAT (TRITICUM AESTIVUM) FLOUR   
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Georgian Academy of Agricultural Sciences, Tbilisi, Georgia 

Georgian Technical University, Tbilisi, Georgia 
n_epitashvili@yahoo.com  

Summary 
Protein deficiency is the global problem of today. By increasing intensive technologies and 

adopting high yielding varieties, it has been raised grain harvest, but has been reduced protein content 
in them. That's why this is  an important way to use triticale to solve this important problem, in which 
is mixed positive traits of these two main crops (wheat and rye): high contents of protein and lysine 
(aminoacid) in the grain, immunity to diseases and pests, high yielding, winter resistant, filled and large 
grains, adaptation to poor soils and etc. Grain og triticale contains about 2% more protein than wheat. 
We found out that crude gluten of hexaploid triticale is 21.8%, much less, than in wheat - 30.84%, 
accordingly, the degree of deformation of the gluten (IDC) varies between 78.0% and 83.7%. These 
values were not determined in the rye; energy value of hexaploid triticale is 355 kcal in the 100 g product 
was much higher than in wheat and rye, accordingly 235 kcal in the 100 g product and 270 kcal in the 
100 g product. Bread baked in proportion of 40% triticale flour + 60% wheat flour, with added cephalaria 
gives better organoleptic indicators, nutritional value and characterized by the duration of storage. 


