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1.1. kanonzomierebani, romelTac efuZneba

kvebis produqtebis teqnologia

1.1.1. reaqciebis kinetika

qimiuri reqciebis kinetika fizikuri qimiis nawilia, romel-

ic Seiswavlis nivTierebis gardaqmnis siCqares.

nebismieri produqtis teqnologiisaTvis nivTierebis gardaqm-

nis siCqaris sakiTxi Zalian mniSvnelovania. teqnologia miT ufro

srulyofilad iTvleba, rac ufro maRalia produqtis xarisxi, rac

ufro naklebia misi TviTRirebuleba da rac meti produqti gamo-

muSavdeba drois erTeulSi. es ukanaskneli piroba, e.i. sawarmos

mwarmoebloba, mniSvnelovnad gansazRvravs meore pirobasac – pro-

duqtis TviTRirebulebas.

qimiuri (an bioqimiuri) reaqciis siCqare izomeba drois er-

TeulSi gardaqmnili nivTierebis raodenobiT, an sxvanairad – more-

agire nivTierebebis koncentraciis cvlilebiT drois erTeulSi.

radganac, moqmed masaTa kanonis safuZvelze, reaqciis siC-

qare pirdapirproporciulia reaqciaSi monawile nivTierebis kon-

centraciisa, cxadia, reaqciis siCqare drois mixedviT unda icvlebodes.

dasawyisSi, roca nivTierebis (an nivTierebebis) koncentracia didia,

reaqcia ufro swrafad mimdinareobs, vidre Sua periodSi, an miT

ufro bolos. amitom reaqciis WeSmariti siCqare nivTierebis kon-

centraciis droiT warmoebuliT Semdegnairad gamoisaxeba:

τd
dcU ±= ,

sadac  dc   nivTierebis koncentraciis usasrulod mcire cvlilebaa

drois mcire τd  intervalSi.
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1.1.2. qimiuri reaqciis siCqareze moqmedi

ZiriTadi pirobebi

garda urTierTmoqmedi nivTierebebis koncentraciisa, reaqciis

siCqareze moqmedebs agreTve temperatura,. katalizatorebi, niv-

TierebaTa buneba, mdgomareoba da sxv.

temperaturis gavlena. temperaturis momateba Zalian aC-

qarebs reaqciis msvlelobas, e. i. adidebs reaqciis siCqaris

konstantas. vant-hofis mixedviT temperaturis 100-iT  gadideba

reaqciis siCqares 2-4-jer (saSualod 3-jer) adidebs.

   ,421010 ÷=== ++
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U
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sadac γ  reaqciis siCqaris temperaturuli koeficientia da Seesabameba
reaqciis  siCqaris saSualod 3-jer zrdas  temperaturis 100-iT  momatebisas;

TK  da 10+TK  reaqciis siCqaris konstantebia T  da 010+T -ze; TU  da

10+TU  reaqciis siCqareebia imave temperaturaze.

am gantolebidan gamodis, rom, Tu χ=2, reaqciis tempera-
turis 500-iT gadidebisas siCqare 32-jer gaizrdeba.

fermentaciul procesebSi temperaturuli koeficienti gan-

sakuTrebiT didia (TiTqmis 7-mde), mxolod unda gaviTvaliswinoT,

rom aRniSnul procesebSi es mateba  SedarebiT viwro temperatu-

rul sazRvrebSi xdeba.

temperaturis moqmedebiT reaqciis siCqaris zrdis ZiriTadi

mizezia im aqtiuri molekulebis ricxvis mkveTri zrda, romlebic

gansazRvravs reaqciis msvlelobas. garkveuli mniSvneloba aqvs mole-

kulebis moZraobis saSualo siCqaris gadidebas, rasTanac dakavSire-

bulia moreagire molekulebis SejaxebaTa ricxvis gadideba da maTi

energiis zrda.

katalizatorebis moqmedeba. aris jgufi araorganuli da

organuli bunebis nivTierebebisa, romelTa unaria  reaqciis areSi

mxolod Tavisi arsebobiT mkveTrad gaadidon misi siCqare. am niv-

Tierebebs katalizatorebs uwodeben, xolo maTi monawileobiT mim-

dinare reaqciebs _ katalizurs.
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araorganuli katalizatorebi upiratesad liTonebia rogorc

sufTa, aseve marilebis an oqsidebis saxiT: daqucmacebuli an Rrub-

lisebri platina, vercxli, vanadiumis oqsidi, vanadiumis mJavas

marilebi, wmindad dafqvili rkina an nikeli, maTi oqsidebi, alumi-

nis oqsidi da sxv. mraval reaqciaSi Zlier katalizur Tvisebebs

avlens wyali, wyalbadisa da hidroqsidis ionebi.

organuli katalizatorebia aqtiuri cilebi, romlebsac

fermentebs uwodeben.

katalizur reaqciebSi gvxvdeba SemTxvevebi, roca garkveu-

li nivTiereba sareaqcio areSi yofnisas ki ar adidebs reaqciis

siCqares, aramed amcirebs. am movlenas uaryofiTi katalizi ewode-

ba, xolo nivTierebas _ inhibitori.

reaqciis Sualeduri da saboloo produqtebi xSirad Tvi-

Ton asrulebs katalizatoris rols; amas avtokatalizi ewodeba.

katalizatorebs aqvs mravali saerTo niSani: mcire raode-

nobam  gamoiwvios nivTierebaTa didi masebis gardaqmna; ar Secvalos

reaqciis tipi; gamoavlinos Tavisi moqmedebis maRali specifikuroba,

rac sxvaT aSoris pirvel rigSi biologiur katalizatorebs _

fermentebs axasiaTebs. am niSnis mixedviT araorganuli kataliza-

torebi gansxvavdeba fermentebisagan, ramdenadac igi specifikuria

reaqciis tipis mimarT (hidrolizis, hidrogenizaciis an sxva reaqcie-

bi) da ara amosavali nivTierebebis an produqtis mimarT. magaliTad,

erTi da imave katalizatoris _ gogirdmJavas _ saSualebiT SeiZleba

CavataroT saxameblis, eTerebis, cilebis hidrolizi da miviRoT

Saqari, mJavebi, spirtebi da aminomJavebi.

katalizuri reaqciis mimdinareoba da miRebuli produqte-

bis Sedgeniloba damokidebulia katalizatoris bunebaze. magali-

Tad, mJavuri hidrolizis dros (katalizatoria ΗΗΗΗΗ+++++ionebi) saxamebe-

li gardaiqmneba glukozad, xolo fermentaciuli hidrolizis dros

(katalizatoria alaos amilaza) saxamebeli ZiriTadad maltozad

gardaiqmneba.

katalizatoris bunebasTan dakavSirebulia reaqciis tem-

peraturuli pirobebic. organuli katalizatorebi Termolabi-

luria, amitom maTi  aRZruli  reaqciebi  dabal temperaturaze
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(30-600 C) xorcieldeba. araorganuli katalizatorebi ki Termo-

stabiluria da maTi monawileobiT reaqciebi SeiZleba nebismier

maRal temperaturaze ganxorcieldes.

asxvaveben ori tipis katalizs – homogenursa da hetero-

genuls. homogenuri katalizisas urTierTmoqmedi nivTierebebi erT

fazaSi imyofeba – TxevadSi an airadSi. heterogenuli katalizis

dros ki katalizatori da moreagire nivTierebebi sxvadasxva fazas

warmoqmnis. magaliTad, cximebis hidrirebis katalizuri reaqcia

samfaziania: katalizatori (liTonuri nikeli) myar fazas warmo-

qmnis, wyalbadi _ airads, xolo cximi _ Txevads.

homogenuri katalizis meqanizmis asaxsnelad yvelaze ufro

aRiarebulia Sualeduri naerTebis Teoria. am Teoriis Tanaxmad,

homogenuri katalizuri reaqcia SeiZleba ase warmovidginoT: gvaqvs

ori komponenti   A   da  B  da katalizatori K.  TavisTavad es
nivTierebebi erTmaneTis mimarT inertulia, magram katalizators

SeuZlia warmoqmnas erT-erTTan aramdgradi Sualeduri naerTi,

romlis molekulebi ufro aqtiuria, vidre katalizatorTan SeerTe-

buli nivTierebisa. warmoqmnili Sualeduri naerTis aqtiuri mole-

kulebi didi siCqariT urTierTqmedeben sistemis meore nivTiere-

basTan, aTavisufleben ra katalizators misi Semdgomi monawile-

obisaTvis qimiur reaqciaSi.

 es procesi SeiZleba ase warmovidginoT: katalizatoris

gareSe mimdinare reaqcia gantolebebis saxiT ase gamoisaxeba:

A +  B  →  AB  →  D.
davuSvaT, am reaqciisaTvis saWiroa raRac energia. katalizatoris

monawileobiT procesi or stadiad wava:

1) Α + Κ → [ΑΚ]*, romlisTvisac saWiroa e1
 
 energia;

2) [ΑΚ]* + Β → [ΑΒ]*Κ → D  +  K , romlisTvisac saWiroa e2

energia. Tu e1+e2> E,  reaqciis siCqare Semcirdeba, e.i. gveqneba
uaryofiTi katalizi, xolo, Tu  e1+e2

 
< E, reaqciis siCqare gaizrdeba

da gveqneba dadebiTi katalizuri procesi.

am Teoriis sasargeblod metyvelebs is faqti, rom zog

SemTxvevaSi xerxdeba katalizatoris Semcveli Sualeduri naerTebis

gamoyofa.
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heterogenuli katalizis meqanizmis asaxsnelad erT-erTi

hipoTezis Tanaxmad, katalizatoris zedapirze daSvebulia arsebo-

ba gansakuTrebuli formiT ganlagebuli katalizatoris nivTiere-

bis atomebisa, romlebic TiTqosda aqtiuri centrebis rols as-

rulebs procesSi. aqtiuri centri SeiZleba Sedgebodes calkeuli

atomebis an atomTa jgufebisagan, romlebic ganlagebulia

katalizuri nivTierebis Semadgeneli kristalebis centrebsa

da wveroebSi. arian ra Tavisi mdgomareobiT valenturad ujeri,

atomTa es jgufebi Zlier aqtiurebia da urTierTqmedeben mocemu-

li sistemis erT-erT komponentTan aramdgradi Sualeduri naerTis

warmoqmniT. Sualeduri produqtic aqtiuria, unari aqvs imo-

qmedos sistemis meore komponentze da warmoqmnas saboloo

produqti, raTa gaaTavisuflos katalizatori Semdgomi aqti-

saTvis.

cxadia, heterogenuli katalizis meqanizmis aseTi axsni-

sas gadamwyveti mniSvneloba aqvs aramdgradi Sualeduri naerTebis

warmoqmnas; es savaraudoa homogenuri katalizis drosac.

radganac heterogenul katalizur procesebSi moreagire

nivTierebebi erTmaneTs unda Sexvdnen katalizatoris zedapirze,

cxadia, reaqciis siCqare miT meti iqneba, rac meti aqtiuri cen-

tria katalizatoris zedapirze, rac metia maTi aqtivoba da rac

meti moreagire nivTiereba adsorbirdeba am centrebze drois er-

TeulSi. sxva sityvebiT, heterogenuli katalizuri reaqciis siC-

qare miT metia, rac metadaa ganviTarebuli katalizatoris zeda-

piri. amitom katalizatorebs iyeneben wminda fxvnilebis saxiT.

Cveulebriv, katalizatorebs amzadeben specialur matare-

blebze (tregeri) dafenili saxiT. isini wvrilforovani, didi

zedapiris mqone, reaqciaSi monawile komponentebis mimarT qimi-

urad inertuli nivTierebebia. katalizatoris matarebeli zrdis

mis zedapirs, aumjobesebs forianobas, meqanikur da Termul mdgra-

dobas, xels uSlis Sewebebas da rekristalizacias. aseTi masalebia

gaaqtivebuli naxSiri, silikageli, alumosilikatebi da sxv.

katalizuri reaqciebi gansakuTrebul, mniSvnelovan rols

asrulebs saerTod teqnikaSi da kerZod, kvebis mrewvelobaSi. gada-
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Warbebuli ar iqneba Tu vityviT, rom kvebis mrewvelobis mravali

dargi mTlianad agebulia katalizze. mTeli Tavisi diapazoniT aseT

dargebs miekuTvneba samaduRre warmoeba, romelic moicavs eTilis

spirtis, ludis, acetonis, meTanolis, Zmris, limonis, rZis mJavebis,

badagis, inversiuli Saqris da sxva warmoebebs. sruli safuZveli

gvaqvs am dargebs mivakuTvnoT puris sacxobi warmoebebic. es procesi

efuZneba comSi mimdinare katalizur reaqciebs, romlebSic monawi-

leobs organuli katalizatorebi _ fermentebi.

moreagire nivTierebaTa bunebisa da mdgomareobis gavlena.

reaqciaSi monawile nivTierebebis qimiuri buneba uzarmazar gavle-

nas axdens reaqciis siCqareze. am SemTxvevaSi gadamwyveti mniSvnelo-

ba aqvs maT struqturasa da aRnagobas. ionuri aRnagobis naerTebi

gansakuTrebiT didi siCqariT urTierTqmedeben wyalxsnarebSi, maSin

roca kovalenturi nivTierebebi Znelad reagireben. nivTierebaTa

swraf urTierTqmedebas aseve xels uwyobs naerTebSi arsebuli po-

laruli jgufebi. airad an orTqlis mdgomareobaSi myofi nivTie-

rebebi didi siCqariT urTierTqmedeben. myari nivTierebebis wminda

fxvnilad daqucmacebac ki Zlier aCqarebs reaqcias.

1.1.3. difuzia da osmosi

difuzia ewodeba Semxeb nivTierebaTa urTierTSeRwevas. Tu

WiqaSi CavasxamT raRac raodenobis Saqris xsnars, xolo Wiqis dar-

Cenil cariel nawils SevavsebT gamoxdili wyliT ise, rom am dros

siTxeebi WiqaSi ar airios (Saqar-xsnaris fena darCes Wiqis fskerze,

xolo sufTa wyali zeviT), raRac drois Semdeg Saqris molekule-

bi Tanabrad ganawildeba Wiqis mTel moculobaSi. es advili dasa-

dgenia, Tu xsnaris sinjs aviRebT Wiqis sxvadasxva donidan da

gavaanalizebT.

difuziis procesi gapirobebulia molekulebis siTburi

moZraobiT, rac xdeba yvela mimarTulebiT, mxolod erTi kanon-

zomierebiT: drois erTeulSi maTi meti raodenoba gadaadgildeba

maRali koncentraciis adgilidan dabali koncentraciis adgilisaken.

difuzia fikis pirvel kanons emorCileba:
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,
dx
dcDm −=

sadac m   nivTierebis raodenobaa, romelic difundirebs

 pirobiTi kveTis farTobis erTeulSi;

D  - difuziis koeficienti;

dx
dc - koncentraciis gradienti.

difuziis D koeficienti   difuziis siCqaris zomaa. Tu kon-
centraciis gradients erTis tolad CavTvliT, miviRebT:

.Dm =

e.i. difuziis koeficienti gviCvenebs, Tu ramdeni nivTiereba

difundirebs drois erTeulSi farTobis erTeulis gavliT koncen-

traciis erTeulovani gradientis dros.

yvela sxva Tanabar pirobebSi difuziis koeficienti damokide-

bulia nivTierebis bunebaze da sxvadasxva nivTierebisaTvis sxvadasxvaa.

amrigad, difuziis Sedegad Tanabrdeba koncentraciebi Sexe-

bul xsnarebSi da misi siCqare damokidebulia temperaturaze, di-

fundirebadi nawilakebis zomebze, garemos siblantesa da koncen-

traciis gradientze.

Tu xsnarebs Soris movaTavsebT forovan tixars da vaiZu-

lebT nivTierebas idifundiros masSi, aseT difuzias ewodeba osmo-

si. tixarSi SeiZleba iseTi forebi gakeTdes, rom masSi ver gaaR-

wion gaxsnili nivTierebis msxvilma molekulebma, xolo gamxsnelis

(Cvens SemTxvevaSi – wylis) molekulebma Tavisuflad idifundiron.

aseTi tixari, romelsac naxevrad SeRwevadi ewodeba, ganapirobebs

calmxriv difuzias anu sufTa osmoss.

osmosis movlenis Sesaswavlad aris specialuri xelsawyoebi,

romelTagan erTi mocemulia naxazze. WurWels 1, romelsac os-

mometri ewodeba, fskeris nacvlad gakeTebuli aqvs naxevrad SeRwe-

vadi tixari 2. Tu osmometrs SevavsebT Saqris xsnariT da movaTa-

vsebT wylian abazanaSi 3, daiwyeba wylis nawilakebis calmxrivi
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difuzia tixris gavliT. mkacrad rom vTqvaT, wylis difuzia am

SemTxvevaSic ormxrivi iqneba; wylis molekulebi abazanidanac SeaRw-

even osmometrSi, xolo osmometri-

dan _ abazanaSi. magram, radganac

abazanis 1 sm3-Si ufro meti wylis

molekulaa, vidre Saqris xsnaris 1

sm3-Si, drois erTeulSi osmometrSi

ufro meti wyali Seva, vidre iqidan

gadava abazanaSi. es ki aRiniSneba

xsnaris donis momatebiT osmometr-

Si, razec miuTiTebs siTxis donis

aweva osmometris manometrul mil-

Si 4.

siTxis aweva milSi gagr-

Zeldeba garkveul donemde, rac mowmobs, rom osmometris SigniT

warmoiqmna wneva. igi SeiZleba gaizomos siTxis svetis simaRlis

matebiT; mas osmosuri wneva ewodeba. es sidide proporciulia  gax-

snili nivTierebis koncentraciis, absoluturi temperaturisa da

erTnairia sxvadasxva nivTierebisaTvis, Tu gamoyenebulia maTi erT-

nairi moluri koncentraciis xsnarebi:

P = RTC,
sadac P osmosuri wnevis sididea, atm.;

R - airebis mudmiva;
T - absoluturi temperatura;

C - koncentracia, mol/l.

gantoleba marTebulia ganzavebuli xsnarebisaTvis, garda

eleqtrolitebis xsnarebisa, romelTaTvisac koncentraciasTan erTad

saWiroa maTi disociaciis xarisxis codnac mocemul temperaturaze.

mravali kvebis produqtis warmoebis calkeuli procesebi

efuZneba osmosis movlenas da masTan dakavSirebul nivTierebaTa

difuzias. magaliTad, Warxlidan Saqars Rebuloben difuzuri me-

TodiT; difuziis movlenaze damyarebulia mcenareuli zeTebis war-

moebis eqstraqciuli meTodi da agreTve distilaciis, mraval-
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ricxovani sakvebi produqtebis gamoSrobisa da sxva procesebi.

1.1.4. wyalbadionebis koncentracia

sufTa wyali disocirdeba wyalbadisa da hidroqsidis ionebad:

H2O ↔ H+ + OH-.

wyalbadioni miierTebs wylis molekulas da warmoqmnis

hidroqsoniumions [H3O]+, romelic wyalxsnarebSi yovelTvis am

saxiT imyofeba.

moqmed masaTa kanonis Tanaxmad, wylis disociaciis mudmiva

[ ][ ]
[ ] ,

2OH
OHHK

−+

=

   
 an 

  [ ] [ ][ ],2
−+= OHHOHK

sadac 
 [ ] [ ] [ ]−+ OHHOH ,,2  Sesabamisad

 OH2 -s,
 +H -sa da

 −OH -

ionebis koncentraciebia.

wyalbadionebis koncentraciis namravls hidroqsidionebis

koncentraciaze, wylis ionuri namravli ewodeba:

Kw
 = [H+][OH-].

dadgenilia, rom wylis disociaciis mudmiva 220C-ze

,108,1 16−×=K  saidanac SesaZlebeli gaxda K
w
-is ricxviTi mniS-

vnelobis gaangariSeba. Tu davuSvebT, rom wylis koncentracia

disociaciis Semdeg udris mis koncentracias disociaciamde, 1 l

wyalSi misi molebis koncentracia iqneba:

[ ] 555,55
18

1000
2 ==OH  

g/moli, saidanac

[ ][ ] .1010555,558,1 1416 −−+− ==×× OHH

wylis ionuri namravlidan gamomdinare,

[H+] = [OH-]  anu  [H+] 2 = 10-14

saidanac
 [ ] .1010 714 −−+ ==H analogiurad,

 [ ] 710−− =OH .

es niSnavs, rom erT litr sufTa wyalSi ionur mdgomareobaSia
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10-7 gioni, anu 
10000000

1  
g  H+.

imis gamo. rom praqtikul gaangariSebaTa dros aseTi ricxvebiT

sargebloba mouxerxebelia, ziorensenma Semoitana
 

−pH is cneba;

mas wyalbadionebis maCvenebels uwodeben. Sinaarsobrivad igi aris

wyalbadionebis koncentraciis Sebrunebuli logariTmi anu

Sebrunebuli xarisxis maCvenebeli. is tolia wyalbadionebis

koncentraciis aTobiTi logariTmisa uaryofiTi niSniT. mas xSirad

WeSmarit an aqtiur mJavianobas uwodeben.

[ ].lg +−= HpH .

rogorc aRniSnuli iyo, wyalbadionebis koncentracia

220 C-ze  [ ] ,10 7−+ =H  aqedan

           ( ) .710lg710lg 7 =−−=−= −pH

e.i. sufTa wylis – neitraluri garemos - .7=pH
radganac garemos mJavianoba damokidebulia masSi wyalbad-

da hidroqsidionebis Tanafardobasa da maT raodenobaze, amitom

rodesac garemoSi [ ] [ ]−+ OHH ;  
- gveqneba mJava are, xolo, rodesac

[ ] [ ]−+ OHH ≺

  
-  tute garemo. xsnari mkacrad neitraluria, roca

;7=pH

 
misi reaqcia mJavuri iqneba Tu

 
−7≺pH ze. amrigad, rac

metad mJavuria xsnari, miT ufro naklebi iqneba misi
 pH .

wyalbadionebis koncentraciis gansazRvra didi sizustiT

SeiZleba
 

pH metrebiT.
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II TaviII TaviII TaviII TaviII Tavi

2.1. kvebis produqtebis ZiriTadi

Semadgeneli nivTierebebi

2.1.1. sakvebi da kveba

kveba adamianis arsebobis umniSvnelovanesi pirobaa, xolo

kvebis produqtebis warmoeba _ sakacobrio kulturis erT-erTi

mxarea. produqtebis xarisxi, maTi miRebis drouloba da regu-

laruloba gadamwyvet gavlenas axdens adamianis sicocxleze mis

yvela gamovlinebaSi.

sakvebad gamoyenebuli produqtebiT organizmi Rebulobs mTel

plastikur masalas ujredebis, qsovilebisa da organizmis im sxva

nawilebis asagebad, romlebic mudmivi ganaxlebis procesSi imyofeba.

sakvebi produqti aris agreTve energiis wyaro, romelsac organizmi

xarjavs sxvadasxvagvari funqciis Sesasruleblad. sakveb produqtebs

organizmSi Seaqvs agreTve saTadarigo masalebi, romlebic grovdeba

zogierT qsovilebSi, e.w. depo-qsovilebSi; magaliTad, cximi – cxi-

movan qsovilebSi, cxoveluri saxamebeli (glikogeni) – RviZlSi.

sakvebTan erTad organizmSi Sedis sasicocxlo funqciis regula-

torebi, vitaminebi da sxva aucilebeli nivTierebebi.

racionaluri kveba aris organizmis normaluri cxovelmo-

qmedebis uzrunvelyofa misi momaragebiT aucilebeli raodenobis

energiiTa da cilebiT; amave dros, dRe-Ramur racionSi daculi

unda iqnes optimaluri Tanafardoba kvebis yvela Seucvlel faq-

tors Soris.

adamianis moTxovnileba energiaze sxvadasxvaa da damokide-

bulia mis asakze, sqesze, Sesrulebul samuSaoze, garemo pirobeb-

sa da sxva faqtorebze. organizmi energias xarjavs nivTierebaTa

ZiriTad da damatebiT cvlaze. nivTierebaTa ZiriTadi cvla da

masze daxarjuli energia dakavSirebulia yvela organizmSi mimdinare

sasicocxlo fiziologiur procesebTan (sunTqva, sisxlis mimoqceva,

saWmlis moneleba da sxv.), e.i. sakvebi produqtebis asimilaciisa da

disimilaciis procesebTan. nivTierebaTa damatebiTi cvla gamowveulia
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adamianis mier Sesrulebul samuSaoze daxarjuli energiiT. es danaxar-

ji miT metia, rac ufro intensiuria Sroma.

kvebis sakvlevi institutebis mier damuSavebulia sakvebi

produqtebis moxmarebis mecnierulad dasabuTebuli rekomendaciebi

mosaxleobis ZiriTadi jgufebisaTvis; maTSi gaTvaliswinebulia

adamianis moTxovnilebebi sakveb produqtebze sqesis, asakis, profesiis,

klimaturi zonis, Sromis pirobebisa da sxva faqtorebis mixedviT.

rekomendaciebSi gaTvaliswinebulia sadReRamiso racionSi cilebis,

cximebis (maT Soris mcenareuli zeTebis), naxSirwylebis, B1, B2, B6,
PP, A, C  da D  vitaminebis aucilebeli Semcveloba. miTiTebulia

moTxovnileba Ca-sa, Mg-sa, P-sa da Fe-ze. rekomendaciebi Sedgenilia

yvela Seucvlel faqtorze adamianis organizmis moTxovnilebebis

sruli dakmayofilebis gaTvaliswinebiT.

sakvebis SemadgenlobaSi Semavali nivTierebebi or jgufad

iyofa: organuli da mineraluri. pirvel jgufs miekuTvneba cile-

bi, cximebi, naxSirwylebi, sakvebi mJavebi, vitaminebi, fermentebi;

meores ki - wyali, makro- da mikroelementebi.

2.1.2. cilebi

cilebi azotovani nivTierebebia; isini Seicaven C, H, O, N da
S-s, romelTa Semcveloba calkeul cilebSi umniSvnelod icvleba:

C – 51-55%,  H – 6,5-6,7%, O – 21,5-23,5%, N – 15,0-18,6,   S – 0,3-2,5%.
mcenareuli da cxoveluri warmoSobis cilebi sam jgufad

iyofa: a) wyalSi da sxva siTxeebSi xsnadi cilebi; b) uxsnari cilebi

da g) rTuli cilebi. xsnad cilebs miekuTvneba albuminebi, globu-

linebi, prolaminebi, glutelinebi, protaminebi da histonebi.

albuminebi Seicavs gogirds, ixsneba wyalsa da marilxsnarebSi,

mJavebsa da tuteebSi; Sedis cxovelur da mcenareul nedleulSi.

globulinebi sufTa wyalSi ar ixsneba, kargad ixsneba nei-

traluri marilebis sust (5-15%) xsnarebSi, ufro meti koncen-

traciis xsnarebSi ileqeba. igi yvelaze metad mcenareebSi (Ziri-

Tadad TeslSi) gvxvdeba. albuminebis msgavsad kargad denaturirdeba

gacxelebiT, meqanikuri zemoqmedebiT da sxv.

prolaminebi mcenareuli cilebia, ixsneba 60-80%-ian eTanol-
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Si. am jgufis cilebi xorbalSi Sedis gliadinis saxiT. webogvaras

mTeli cilebis naxevari gliadinia.

glutelinebic marcvlovanTa TeslSi Sedis; xorblis marcval-

Si gvxvdeba gluteninis saxiT da gliadinTan erTad monawileobs

webogvaras warmoqmnaSi. wyalSi, spirtisa da neitraluri marilebis

wyalxsnarebSi uxsnaria; glutelinebi ixsneba mJavebisa da tuteebis

sust xsnarebSi.

prolaminebi da histonebi Sedis ujredis birTvis cilebis

SemadgenlobaSi, rac mowmobs maT gansakuTrebul mniSvnelobas sa-

sicocxlo procesebisaTvis. ZiriTadad, gvxvdeba cxoveluri war-

moSobis cilebSi, aqvs gamoxatuli tute Tvisebebi, ixsneba wyalSi,

gacxelebiT ar ikvreba.

uxsnari cilebis jgufs cxoveluri bunebis cilebi miekuTvneba.

igi ar ixsneba arc marilxsnarebSi, arc organul gamxsnelebSi;

ixsneba wyalSi xangrZlivi gacxelebiT.

am jgufs miekuTvneba kolageni (myesebis cila) da keratini

(bewvis, Cliqebisa da rqebis cila).

proteidebs anu rTul cilebs miekuTvneba fosfoproteide-

bi, glikoproteidebi, lipoproteidebi, nukleoproteidebi da sxv.

fosfoproteidebi cilebis naerTebia fosformJavasTan; ar

ixsneba wyalSi, ixsneba tuteebSi. es cilebi rZeSi warmodgenilia

kazeinis – rZis mTavari cilis – saxiT. kazeini rZeSi ileqeba mJavis

susti xsnariT.

glikoproteidebi cilebisa da naxSirwylebis naerTebia;

gvxvdeba cxovelebis xrtilovan qsovilebSi.

lipoproteidebi  cilebisa da lipidebis uxsnari naerTebia;

gvxvdeba ujredebis plazmis nivTierebaSi, ujredis membranebSi, kver-

cxis gulSi.

nukleoproteidebi  nukleinis mJavasTan dakavSirebuli

cilebia. es aris rTuli cilebis gansakuTrebuli jgufi, romelic

pirvelxarisxovan rols asrulebs organizmebis cxovelmyofeloba-

Si, kerZod, memkvidreobiTobis movlenebSi. didi raodenobiT Sedis

ujredis birTvsa da plazmaSi.

qromoproteidebi Sedgeba cilisa da aracilovani bunebis
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mRebavi nivTierebisagan. maTi warmomadgenelia sisxlis hemoglobini,

romelic organizmSi Jangbadis gadamtania.

cilebis aRnagoba. qimiuri TvalsazrisiT cilebi aminomJavuri

polimerebia. dReisaTvis aRwerilia 150-ze meti aminomJava, magram maT-

gan mxolod 22 Sedis cilebis SemadgenlobaSi. xorblis cilaSi aR-

moCenilia mxolod 20 aminomJava. aminomJavebi  [R-CH(NH2)-COOH]  erT-
gvari agurebia, romelTagan agebulia cilis molekula. cilis

molekulaSi ZiriTadi bma aris peptiduri bma (-CO-NH-), romelic

akavSirebs erTmaneTTan aminomJavebis molekulebs; garda peptidurisa,

cilis molekulaSi mniSvnelovan rols asrulebs disulfiduri

bmebic (-S-S-).
cilis struqturaSi molekulis organizaciis oTxi done gvaqvs.

pirveladi struqtura warmodgenilia aminomJavebis

Tanamimdevruli SeerTebiT jaWvSi, romelSic Tavisufali aminojgufi

(-NH2) erTi aminomJavisa SeerTebulia meoris karboqsilis (-COOH)
jgufTan. meore aminomJava aseTnairadve SeerTebulia mesamesTan da

a.S. im msxvili aminomJavuri Zafis warmoqmnamde, romelsac po-

lipeptiduri jaWvi ewodeba. yoveli cilis polipeptidur jaWvSi

aminomJavebi erTmaneTs enacvlebian gansazRvruli rigiT da mudmivi

SedgenilobiT.

meoreuli struqtura aris sivrceSi polipeptiduri jaWvis

spiraluri struqtura. misi spiralurad dagrexa gamowveulia me-

zobeli aminomJavebis polaruli jgufebis wyalbaduri bmebiT.

mesameuli struqtura vlindeba sivrceSi spiraluri jaWvis

kompaqturi ganlagebiT. am struqturis arseboba dasturdeba cilis

rentgenostruqturuli analiziT.

meoTxeuli struqtura warmodgenilia ramdenime polipep-

tiduri jaWvis im erT suberTeulad gaerTianebiT, romlebic erT-

maneTTan SeuRlebulia arakovalenturi bmebiT (wyalbaduri, hidro-

foburi da sxv.) da sivrceSi orientirebulia garkveuli saxiT

globulebad an boWkoebad, ris mixedviTac asxvaveben globularul

da fibrilarul cilebs.

cilis Tvisebebi. cilebis yvelaze mniSvnelovani teqnologiuri

Tvisebaa denaturacia, wyalSi gajirjveba (hidratacia), qafwarmo-
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qmnis unari da sxv.

denaturacia aris cilis molekulis sivrciTi orientaciis

Secvla, rasac Tan ar axlavs kovalenturi bmebis gawyveta. denatu-

raciis gamowveva SeiZleba temperaturis amaRlebiT, meqanikuri da

qimiuri zemoqmedebiT, maionizebeli dasxivebiT da sxva faqtore-

biT. cilebis denaturacias didi mniSvneloba aqvs iseT teqnologiur

procesebSi, romlebic dakavSirebulia naxevarfabrikatebisa da produ-

qtebis (puris, makaronis, sakonditro da sxva nawarmisaTvis) stru-

qturuli sistemebis warmoqmnasTan.   

gajirjveba gapirobebulia hidrofiluri cilebis unariT

STanTqan wyali da garkveul pirobebSi warmoqmnan sistemebi, rom-

lebsac labebs uwodeben. wyalSi gajirjvebuli xorblis fqvilis

cila warmoqmnis webogvaras. labebsa da webogvaras aqvs elas-

tikurobis, plastikurobisa da cocvadobis Tvisebebi. gajirjvebis

Tvisebas didi mniSvneloba aqvs teqnologiaSi (marcvlis gajirjveba

dalbobis dros, fqvilisa – comis mozelis dros).

qafwarmoqmna cilebis unaria sistemaSi  siTxe-airi warmoqm-

nas emulsia, romelsac qafi ewodeba. rogorc qafwarmomqmnelebs,

cilebs farTod iyeneben sakonditro warmoebaSi (zefiris, pasti-

lis, bezes, halvis damzadeba).

cilebi ZiriTadi masalaa adamianis organizmis agebisaTvis

da sakvebis Seucvleli Semadgeneli nawilia. cilebis biologiuri

Rirebuleba damokidebulia mis aminomJavur Sedgenilobaze –

S eucvleli aminomJavebis Semcvelobaze . amas garda ,

specialuri cilebi – fermentebi – biologiuri katalizatoris

rols asrulebs da am SemTxvevaSi xSirad dakavSirebuli arian

vitaminebsa da mikroelementebTan. cilebis, rogorc energiis wyaros

roli umniSvneloa. sakvebis cilovani nawilisagan organizmi Rebu-

lobs mTeli energiis mxolod 12-15 %-s. cilis energounarianoba

Seadgens 16,7 kj/g–s.

cilis molekulaSi Semavali aminomJavebidan zogierTs uwode-

ben “Seucvlels”. am aminomJavebis dasinTezeba organizms Tavad ar

SeuZlia da aucileblad sakvebTan erTad unda miiRos. adamiani-

saTvis aseTi Seucvleli aminomJava aris rva.
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cilebi organizmSi iSleba aminomJavebamde, xolo Semdeg

maTgan sinTezirdeba sakuTari cilebi. axalgazrda organizmSi, mis

zrdasTan dakavSirebiT, cilebis sinTezi intensiurad mimdinareobs.

mozrdili adamianis organizmSi zrdis procesi wydeba, magram mainc

ganuwyvetliv xdeba mkvdari ujredebis Secvla axlebiT, romelTa

agebac SeuZlebelia garedan cilis miwodebis gareSe. cilebi saWiroa

agreTve hormonebis, nervuli ujredebisa da fermentebis sinTezi-

saTvis. adamianis organizmis cilebis sruli ganaxleba xdeba 12-14

dReSi.

adamianis moTxovnileba cilebze ar aris dakavSirebuli in-

tensiur fizikur SromasTan da Seadgens 1,1–1,3g-s dRe-RameSi 1kg

masaze, e.i. 70kg masis adamianma dRe-RameSi 80–100g cila unda

miiRos.

produqtebs, romlebic Seucvlel aminomJavebs Seicavs, srul-

fasovans uwodeben. sakvebSi Tundac erTi Seucvleli aminomJavis

naklebobiT irRveva an SeuZlebeli xdeba cilebis sinTezi orga-

nizmSi, irRveva azotovani nivTierebebis balansi, rac uaryofiTad

moqmedebs organizmis ganviTarebasa da funqciur moRvaweobaze.

sakvebs, romelic Seicavs kvebis yvela aucilebel komponents, ewodeba

balansirebuli yvela Seucvleli faqtorebis mixedviT, maT Soris

aminomJavuri Sedgenilobis mixedviTac. sakvebSi Seucvleli faq-

torebis deficiti iwvevs organizmis zrdis Sewyvetasa da gamofit-

vas, aqveiTebs mis fiziologiur moqmedebas, imunitets da bolos,

iwvevs sikvdils.

amrigad, racionaluri kvebisaTvis aucilebelia adamianis

racionSi cilebis ara marto sakmao raodenoba, aramed mniSvnelova-

nia misi xarisxobrivi, e.i. aminomJavuri Sedgenilobac. cxoveluri

warmoSobis cilebi (xorcis, Tevzis, rZisa da rZis produqtebis

cilebi) ufro srulfasovania, vidre mcenareuli, amitom racionSi

cilebis 60% mainc cxoveluri warmoSobisa unda iyos.

2.1.3. lipidebi

cximebi da cximismagvari nivTierebebi (lipoidebi) gaer-

Tianebuli arian saerTo saxeliT – lipidebi. es nivTierebebi
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mniSvnelovan rols asrulebs cxovelebisa da mcenareebis ujredeb-

Si, monawileobs ra ujredTa im membranebis SeRwevadobis regulacia-

Si, romelTa saSualebiTac xorcieldeba nivTierebaTa cvla. lipide-

bi ujredSi mimdinare sxva procesebSic monawileobs.

cximebi da zeTebi saTadarigo nivTierebebia, romlebic

didi raodenobiT grovdeba mcenaris Teslsa da nayofSi, cxovelebis

cximovan qsovilSi. qimiuri TvalsazrisiT, isini samatomiani spirtis

(glicerinis) da maRalmolekuluri cximovani mJavebis rTuli eTerebis

narevia. cximebi aris energiis koncentratebi (maTi energounariano-

ba Seadgens 37,7kj/g-s) da amave dros organizmisaTvis iseTi Seucv-

leli nivTierebebis mimwodeblebi, rogoricaa: naxevradujeri cximo-

vani mJavebi, fosfatidebi da cximSi xsnadi vitaminebi. maTze modis

organizmis mier garedan miRebuli energiis 30%-mde. adamianma

dRe-RameSi 80_100g cximi unda miiRos.

cximebi organizmSi aramarto energorezervis, aramed sxva

mniSvnelovan fiziologiur funqciasac asrulebs. saWmlis mom-

nelebeli wvenebis gavleniT cximebi nawlavebSi iSleba glicerinad

da cximovan mJavebad, romlebic Seiwoveba sisxlSi da gardaiqmneba

mocemuli organizmisaTvis specifikur cximebad. cximebi organizm-

Si ori formiT imyofeba: ujredTa struqturuli elementisa (birTvi-

sa da membranebis, protoplazmisa da garsis nivTiereba) da saTa-

darigo cximis saxiT, romelic ZiriTadad Tavmoyrilia e. w. “cxi-

movan depoSi” – cximovan qsovilebSi.

cximis kvebiTi Rirebuleba gapirobebulia misi maRali ener-

gounarianobiT da masSi im poliujeri cximovani mJavebis arsebobiT

(linolis, linolenisa da araqidonis), romlebic ramdenime ormag

bmas Seicavs. es mJavebi “Seucvlelebs” miekuTvneba, radgan mniS-

vnelovan rols asrulebs cximovan mimocvlaSi, xolo organizmSi

maTi sinTezis SesaZleblobebi SezRudulia. poliujeri cximovani

mJavebi didi raodenobiT Sedis mcenareul zeTebSi da naklebad

cxovelur cximebSi.

organizmis normaluri moqmedebisaTvis mxolod im cxove-

luri cximebiT kveba, romlebSic cotaa ujeri cximovani mJavebi,

iseve araefeqturia, rogorc najeri mJavebis naklebad Semcveli
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mcenareuli zeTebiT kveba.

cximebis yvelaze ufro arsebiTi Tvisebebia:  wyalSi uxsnaro-

ba, wyalSi emulsiebis warmoqmnis unari, tuteebis moqmedebiT

gasapneba, Txevadidan myar mdgomareobaSi gadasvla poliujeri

mJavebis hidrirebis Sedegad, ferment lipazas an mJavebis katali-

zuri moqmedebiT cximovan mJavad da glicerinad hidrolizis

unari.

fosfatidebi xels uwyobs cximebis aTvisebas da organizmSi

maT swor mimocvlas. sakvebSi fosfatidebis nakleboba iwvevs

RviZlis “gasuqebas”. cximebisagan gasxvavebiT, fosfatidebi, Sei-

cavs fosformJavasa da azotovan fuZeebs; isini Sedian mcenareuli

da cxoveluri warmoSobis nedleulSi. fosfatidebi wyalSi ar

ixsneba, magram warmoqmnis masTan koloidur sistemebs (Senadedebs),

ixsneba cximebSi da mraval organul gamxsnelSi. fosfatidebis

yvelaze gavrcelebuli warmomadgenelia lecitini, romelSic fos-

forisa da azotis Tanafardoba aris 1:1. lecitins kargad iTvisebs

organizmi, aqvs hidrofiluri Tvisebebi da zedapirulad aqtiuri

nivTierebaa. fosfatidebi (mcenareuli zeTebis warmoebis dros

miRebuli narCeni) farTod gamoiyeneba margarinis, sakonditro,

puris teqnologiasa da kvebis mrewvelobis sxva dargebSi.

qolesterini cximis msgavsi nivTierebaa, romelic janmrTe-

li adamianis ujredebis Semadgeneli nawilia. igi advilad sin-

Tezirdeba organizmSi. janmrTeli adamianis organizmSi qoles-

terinis raodenoba dinamikur wonasworobaSia. am wonasworobis

darRveva SeimCneva avadmyof an xandazmul adamianebSi.

garda aRniSnuli Seucvleli faqtorebisa (poliujeri mJavebi,

fosfatidebi, qolinebi), cximebTan erTad organizmi Rebulobs

cximSi xsnad A,  D,  E,   K   vitaminebs.

2.1.4. naxSirwylebi

naxSirwylebi bunebaSi yvelaze metad gavrcelebuli or-

ganuli naerTebia. isini  Sedgebian C-s,  H-isa da  O-sagan. naxSirba-
dis erT atomze modis wylis erTi molekula (aqedanaa maTi saxel-

wodebac): C-1,  H-2, O-1.  naxSirwylebi warmoiqmneba mcenareTa mwvane
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nawilSi araorganuli nivTierebebisagan (wyali da naxSirmJava)

fotosinTezis Sedegad mzis energiisa da qlorofilis fermentebis

gavleniT.

naxSirwylebs or klasad yofen: monosaqaridebi da

polisaqaridebi. polisaqaridebi Tavis mxriv or jgufad iyofa:

I rigisa - disaqaridebi, trisaqaridebi, tetrasaqaridebi da II rigisa

– saxamebeli, glikogeni, celuloza, peqtinovani nivTierebebi _

agari, hemiceluloza da sxv.

yvelaze metad gavrcelebuli monosaqaridebia glukoza,

fruqtoza, galaqtoza da manoza; disaqaridebi – saqaroza

(Warxlisa da lerwmis Saqari), maltoza (saxameblis Saqari), laq-

toza (rZis Saqari).

glukoza, fruqtoza, saqaroza, maltoza  tkbilia da or-

ganizmi kargad iTvisebs. pirveli ori Tavisufali saxiT Sedis xilsa

da bostneulSi. glukozasa da maltozas Seicavs saxamebeli, rom-

lis hidroliziTac SeiZleba maTi miReba. saqaroza mJavebis an

fermentebis moqmedebiT hidrolizdeba Tanabari raodenobis glukozad

da fruqtozad, romelTa narevs inversiul Saqars uwodeben. mal-

toza hidrolizdeba glukozis or molekulad.

  fermenti

C12H22O11
 +  H2O ⎯⎯⎯⎯→  C6H12O6 

 
  +   C6H12O6

 saqaroza        an mJava   glukoza  fruqtoza

              fermenti

C12H22O11 +  H2O ⎯⎯⎯⎯→ 2C6H12O6

 maltoza       an mJava   glukoza

                      fermenti

n(C6H10O5) + nH2O ⎯⎯⎯⎯→ n/2 C12H22O11

 saxamebeli     amilaza    maltoza
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   glukoamilazaLUKO

n(C6H10O5) + nH2O  ⎯⎯⎯⎯⎯→ n C6H12O6

saxamebeli       an mJava    glukoza

saxameblis hidrolizis dros Sualeduri produqtebis saxiT

procesis siRrmis mixedviT met-naklebi raodenobiT warmoiqmneba

deqstrinebi.

saxamebeli bunebaSi yvelaze gavrcelebuli naxSirwyalia.

arsebobs bolqvis (kartofili, batati, manioki da sxv.) da marcv-

lis (simindi, xorbali, brinji, qeri, sorgo da sxv.) saxamebeli. igi

ar aris qimiurad individualuri nivTiereba. saxamebeli grovdeba

mcenareTa ujredebSi marcvlebis saxiT, romlebic SedarebiT ad-

vilad gamocalkevdeba meqanikurad, wyliT gamorecxvis gziT. igi

ori fraqciisagan Sedgeba – amilozisa da amilopeqtinisagan, rom-

lebic erTmaneTisagan gansxvavdeba molekuluri masiTa da fizikur-

qimiuri TvisebebiT. saxameblis simkvrive 1500 kg/m3-ia.

saxameblis Tvisebebi yvelaze mkafiod wylis areSi vlindeba.

civ wyalSi saxameblis marcvlebi mxolod jirjvdeba (saxameblisa

da wylis suspenzia); marcvlebi sul ufro da ufro metad jir-

jvdeba da bolos, garkveuli temperaturis miRwevisas saxamebeli

kleisterizdeba. amiloza advilad ixsneba Tbil wyalSi, maSin roca

amilopeqtini ixsneba mxolod gacxelebiT, wneviT da warmoqmnis

blant, koloidur xsnars.

glikogeni  - [(C6H1OO5)n  cxoveluri saxamebeli] TeTri amor-

fuli fxvnilia, ixsneba civ wyalSi; cxel wyalSi bubkos ar warmo-

qmnis; iodTan iZleva mura-wiTel Seferilobas, iseTs, rogorsac

saxameblis amilopeqtini; felingis reaqtivs ar aRadgens, mJavuri

hidrolizis dros mTlianad α-glukozad gardaiqmneba, xolo

amilolizuri fermentebis moqmedebiT – maltozad.

inulinis empiriuli formula saxameblisa da glikogenis

formulis analogiuria; es naxSirwyali mcenareebSi saxameblis

funqcias asrulebs. inulinis molekula agebulia fruqtozis an-

hidridebisagan, amitom mJavuri hidrolizis dros advilad gar-

daiqmneba fruqtozad. alaos amilaza inulinze ar moqmedebs.
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sufTa saxiT gamoyofili inulini TeTri, higroskopiuli

fxvnilia, civ wyalSi Znelad ixsneba, cxelSi ufro advilad; iod-

Tan ar ifereba.

bunebaSi inulini mraval mcenareSi gvxvdeba: georginas

bolqvebSi, vardkaWkaWas fesvebSi (saidanac ZiriTadad Rebuloben

mas), miwis vaSlsa da sxva mcenareebSi.

celuloza – (C6H10O5)n  - (ujredana, ujredisi)  yvela mce-

naris, maT Soris merqniani mcenareebisa da balaxebis organuli

nivTierebis ZiriTadi masaa. wiwvovani jiSebis merqanSi misi Sem-

cveloba aRwevs 60 %-s. gansakuTrebiT bevria bambis boWkoSi (90 %-

ze meti). marcvlovanTa marcvlebSi (garssa da afskSi) celulozis

Semcveloba jiSisa da afskianobis xarisxis mixedviT did sazRvrebSi

icvleba - 1,3%-dan (Wvavi) - 13%-mde (Svria). sufTa celuloza

aris TeTri, higroskopiuli, boWkovani aRnagobis masa sunisa da

gemos gareSe; iodTan lurj Seferilobas ar iZleva da wyalSi ar

jirjvdeba; ganzavebuli mJavebisa da tutebis mimarT mdgradia,
d = 1,5 g/sm3-s.

saxameblis msgavsad, sruli mJavuri hidrolizis dros (Zlieri

H2SO4)  celuloza gardaiqmneba α-glukozad; susti hidrolizis

dros warmoqmnis disaqarid celobiozas, romelic celulozis mole-

kulis samSeneblo blokia: celobiozis anhidridebi uerTdebian

erTmaneTs glukoziduri bmebiT da warmoqmnian grZel Zafs. es

ukanaskneli glukozis OH-jgufebis saSualebiT erTdeba konebad,

romlebic warmoqmnis celulozis molekulas.

hemicelulozebi Tavisi bunebiT celulozis msgavsia da

misgan gansxvavdeba naklebi mdgradobiT mJavebisa da tuteebis xsnare-

bisadmi. TvisebebiT Sualeduri adgili ukavia celulozasa da

saxamebels Soris; wyalSi ar ixsneba, hidrolizis dros iZleva ara

marto α-glukozas, aramed sxva monozebsac (arabinoza, qsiloza),

radganac mis SemadgenlobaSi Sedis ara marto heqsozanebi, aramed

(C5H8O4)n-is Semadgenlobis pentozanebic. mcenareebSi hemiceluloza

Tan axlavs celulozas, magram misgan gansxvavebiT asrulebs ara

marto meqanikur funqcias, aramed saxameblis msgavsad, mkvebavi

nivTierebis rolic akisria.
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peqtini. mcenareul samyaroSi, upiratesad nayofSi (msxali,

vaSli, citrusebi), xorcian fesvebSi, bolqvebSi (Warxali, stafi-

lo da sxv.) farTod gavrcelebulia nivTierebebi, romelTac Seu-

ZliaT Sesabamis pirobebSi (saWiroa Saqrisa da mJavis Tanaoba) war-

moqmnan labisebri produqtebi. am nivTierebebs ewodeba peqtinovani

nivTierebebi an zogadad peqtinebi.

kvebis mrewveloba farTod iyenebs peqtinebis am Tvisebas,

ZiriTadad sakonditro warmoebaSi: marmeladis, pastilebis, jeme-

bisa da sxvaTa dasamzadeblad.

garda kvebis mrewvelobisa, peqtins iyeneben teqnikuri miznebi-

sTvisac; magaliTad, aSS-Si Rebuloben peqtinis marilebs – peqtinovani

nivTierebebis naerTebs Al-Tan da sxva liTonebTan, romelTac mraval-

ferovani gamoyeneba aqvs (ZiriTadad peqtinovani webos warmoeba-

Si). misi aseTi farTo gamoyenebis gamo, peqtinis miReba mcenareu-

li obieqtebisagan amJamad mTel samrewvelo dargad iqca. bolo

xanebamde amosaval nedleulad ZiriTadad iyenebdnen vaSlis CenCos

– vaSlis Rvinis warmoebis narCens da peqtiniT mdidar citrusebis

kans eTerzeTebis mocilebis Semdeg. amJamad aRmoCenilia peqtinis

metad perspeqtiuli wyaroebi, rogoricaa mzesumziris qudebi da

Warxlis nawnexi. peqtinis Semcveloba maTSi aRwevs 23 da 35%-s

(Sesabamisad).

qimiuri bunebiT peqtini hidrosaqaridebis tipis nivTiereba-

Ta narevia. nayofTa rbilobsa da mcenaris sxva anatomiur nawileb-

Si peqtini imyofeba celulozasTan dakavSirebuli saxiT da mas

protopeqtini ewodeba. protopeqtini wyalSi ar ixsneba, magram Tu

peqtinis bunebriv wyaros wyalSi vaduRebT garkveuli droiT, ce-

luloza gamoeyofa peqtins da Tavisufali peqtini gaixsneba wyal-

Si, warmoqmnis ra koloidur xsnars. produqts, romelic warmoiqm-

neba protopeqtinidan misgan celulozis mowyvetis Semdeg, hidratopeq-

tini ewodeba.

celulozas Camocileba protopeqtinisagan jer kidev

nayofSi iwyeba misi momwifebis Sesabamisad (TviT nayofSi arse-

buli organuli mJavebis moqmedebiT).

peqtinis safuZvelia galaqturonuli birTvi, romelic
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warmoadgens galaqturonis mJavis  (C6H10O7)  mravalricxovan naSTs,

eTerificirebuls meTilis spirtiT da  erTmaneTTan Ria jaWvis

formiT SeerTebuls glukoziduri kavSirebiT:

COOCH3
     COOCH3    COOCH3    COOCH3

                    ⎢                  ⎢                  ⎢                  ⎢
                  C5H7O4 —  C5H7O4⎯ - C5H7O4 −...C5H7O4

protopeqtinis hidrolizis procesSi meToqsiluri jgufe-

bi TandaTanobiT wydeba (demeToqsilireba CH3OH-is warmoqmniT);
meToqsilurjgufebmocilebul peqtins (roca molekulis ZiriTadi

Zafi xeluxlebelia), peqtomJava ewodeba:

                    COOH       COOH      COOH      COOH
                     ⎢                ⎢                ⎢                ⎢
                  C5H7O4 — C5H7O4⎯ C5H7O4−...C5H7O4

                      (C5H7O4COOH)n   −   peqtomJava.

 peqtinsa da peqtomJavas Sorisaa mTeli rigi Sualeduri

naerTebi – daSlis produqtebi, romlebic gansxvavdeba demeToqsi-

lirebis sxvadasxva xarisxiT; maTi poligalaqturonuli jaWvi Sei-

cavs meToqsilis jgufebiT met-naklebad gajerebul rgolebs. am

Sualedur naerTebs peqtinur mJavebs uwodeben. isini kargi qafwar-

momqmnelebi arian da maTi Jelewarmomqmneli unari damokidebulia

meToqsiluri jgufebis Semcvelobaze; is miT naklebia, rac nak-

lebia meToqsilis jgufebis raodenoba. peqtinuri mJavebis zogadi

formula aseTia:  (C5H7O4)n (COOH)m (COCH3)n-m.
mwife nayofidan gamoyofili da gasufTavebuli peqtini TeTri

ferisaa, wyalTan warmoqmnis koloidur xsnars; wyalxsnarebidan

leqaven spirtiT, romelSic ar ixsneba.

peqtinSi Semavali meToqsilis jgufebi advilad wydeba po-

ligalaqturonis jaWvidan meTilis spirtis saxiT rogorc zogier-

Ti reaqtivis (magaliTad, tuteebis), aseve ferment peqtazas mo-
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qmedebiT. swored am fermentis moqmedebiT aixsneba xilis wvenebsa

da gadamwifebul nayofSi cotaodeni meTilis spirtis arseboba.

sxvadasxva xilis 100 ml wvenSi peqtinis Semcveloba aseTia (g-iT)

vaSli      0,43–1,20; StoSi 1,30;

alubali 0.98; xendro 1,63;

Savi mocxari 0,77; Jolo 1,22;

xurtkmeli 2,25; marwyvi 1,50.

2.1.5. naxSirwylebis  kvebiTi mniSvneloba

naxSirwylebi organizmisaTvis energiis mTavari wyaroa, rac

gansazRvravs maT kvebiT mniSvnelobas. adamiani naxSirwylebs Rebu-

lobs upiratesad mcenareul sakvebTan erTad  saxameblis saxiT -

purfunTuSeulTan erTad da Saqris saxiT - sakonditro nawarmsa da

xilTan erTad, an sufTa saxiT. cxovelur produqtebSi saxamebeli

cotaa; SedarebiT bevria cxovelebis RviZlsa da rZeSi (5%-mde).

fiziologiuri TvalsazrisiT Saqrebi, pirvel rigSi

monosaqaridebi da saxeldobr, glukoza, umniSvnelovanesi nax-

Sirwylebia, radgan  SeuZlia moxvdes uSualod sisxlSi nawlavebis

kedlis gavliT. amitom yvela rTuli Saqari, raTa Seasrulos

Tavisi fiziologiuri roli Cvens organizmSi, unda daiSalos mono-

zebad mis sxvadasxva adgilebSi, ZiriTadad Tormetgoja nawlavSi:

saxamebeli da maltoza – glukozad, saqaroza – glukozad da

fruqtozad, xolo laqtoza – glukozad da galaqtozad. mxolod

amis Semdeg gadadis martivi Saqrebi  sisxlSi (amasTan, warmoqmnili

monozebi glukozad gardaiqmneba).

Tu organizmi sakmao raodenobiT Rebulobs Saqrebs sakvebTan

erTad, misTvis energiis wyaro pirvel rigSi, swored es nax-

Sirwylebi iqneba da ara sxva naerTebi – cilebi an cximebi. magram,

Tu naxSirwylebi sakmarisi ar aRmoCnda organizmis energetikuli

moTxovnilebis dasakmayofileblad, maSin energetikuli deficiti

cilebisa da cximebis xarjze daifareba. naxSirwylebiT Zlier Raribi

sakvebi, rogorc wesi, arasrulfasovania; naxSirwylebis deficiti

iwvevs organizmSi nivTierebaTa cvlis darRvevas. sakvebSi nax-
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Sirwylebis raodenoba iseTi unda iyos, rom man dafaros orga-

nizmisaTvis aucilebeli kaloriulobis ekvivalentis sul mcire

10%. mozrdil adamians saSualod dRe-RameSi sWirdeba 450 g

SeTvisebadi naxSirwylebi, mZime Sromisas ki - 600 g-mde.

Tu sakvebSi naxSirwylebis raodenoba aWarbebs organizmis

energetikul moTxovnilebebs, maTi siWarbe gardaiqmneba cximebad

da grovdeba organizmSi.

calkeuli naxSirwylebis energetikuli Rirebuleba saSualod

uaxlovdeba 4000 kkal/kg–s, magram zogierTisaTvis igi mniSvnelovnad

meryeobs. glukozisa da fruqtozisaTvis igi  3750 kkal/kg-s Seadgens,

maltozis, laqtozisa da saqarozisaTvis – 3950 kkal/kg-s, xolo

saxameblisaTvis saSualod – 4100 kkal/kg-s.

kvebis mrewvelobis mravali dargisaTvis didi mniSvneloba

aqvs Saqrebis sitkbos (sakonditro, ualkoholo sasmelebis,

liqior-aryis da sxva warmoebebi), rac sxvadasxva SaqrebisaTvis

sxvadasxvaa. Tu saqarozas sitkbos 100-is tolad CavTvliT, Semdeg

suraTs miviRebT:

1. saqaroza 100; 7. qsiloza 40;

2. fruqtoza 173; 8 maltoza 32;

3. invertuli 9. ramnoza 32;

  Saqari 130; 10. galaqtoza 32;

4. glukoza 74; 11. rafinoza 23;

5. sorbiti 48; 12. laqtoza 16.

6. glicerini 48;

2.1.6.  vitaminebi

vitaminebs uwodeben organuli bunebis naerTebis jgufs,

romelTa qimiuri Sedgeniloba araerTgvarovani sirTulisaa da gan-

sakuTrebiT mniSvnelovan rols asrulebs organizmis yvela gamov-

linebaSi: mis kvebaSi, qsovilebis agebaSi, calkeuli organoebis

fiziologiur da bioqimiur funqciaSi da mTlianad organizmis

saerTo mdgomareobaSi. bunebriv sakvebSi, romliTac organizmi ikve-

beba, es nivTierebebi SedarebiT mcire raodenobiT Sedis, magram es



- 28 -

sakmarisia maTi aRniSnuli rolis Sesasruleblad.

sakvebSi vitaminebis sistematuri ararseboba arRvevs orga-

nizmSi normalur nivTierebaTa cvlas, ramac SeiZleba gamoiwvios

mZime daavadebebi. aseT daavadebebs avitaminozs uwodeben (magali-

Tad, suravandi, raqiti, qaTmis sibrmave, pelagra da sxv.), xolo

nawilobrivi vitaminuri SimSiliT gamowveul daavadebebs, ewodeba

hipovitaminozi.

amJamad cnobilia 50-mde vitamini, romelTagan TiToeuli

organizmSi specifikur funqcias asrulebs. am raodenobidan daax-

loebiT naxevarze metis zusti qimiuri Sedgeniloba cnobilia, rac

maTi xelovnurad miRebis saSualebas iZleva.

dadgenilia, rom vitaminebs mxolod maSin SeuZlia Seasru-

los organizmis sasicocxlo funqciisaTvis mniSvnelovani Tavisi

katalizuri roli, roca igi Rebulobs sakmao kaloriulobis

sakvebs masSi Semavali komponentebis swori TanafardobiT.

saxelwodeba “vitaminebi” (sasicocxlo aminebi) SemoiRo

k. funkma (poloneli eqimi), radgan pirveli aseTi nivTiereba, romelic

man gamoyo (brinjis qatodan) azotovani nivTiereba aRmoCnda, da

Tumca gairkva, rom am jgufis mravali nivTiereba aminojgufs ar

Seicavs, maT mainc SemorCaT es saxeli samecniero leqsikaSi.

daaxloebiT 1915 wlidan daiwyes vitaminebisaTvis saxelebis

mikuTvneba asoebiT: magaliTad, antinevritul vitamins uwodes vi-

tamini B, antiqseroflamiurs – A, suravandis sawinaaRmdego vita-
mins – C  da a.S. amJamad gadavidnen vitaminebisaTvis iseTi garkveuli

saxelebis mikuTvnebaze, romlebic maT qimiur SedgenilobasTanaa

dakavSirebuli. magaliTad,  vitamin C-s daarqves askorbinis mJava,
vitamin  B1-s Tiamini, B2-s – riboflavini,   K1-s – filoqinoni.

vitaminebs or (raodenobrivad araTanabar) jgufad yofen:

a) wyalSi xsnadi da b) cximSi xsnadi.

pirveli jgufis vitaminebi xasiaTdeba TermostabilurobiT,

tuteebis mimarT aramdgradobiT, SedarebiT kargi mdgradobiT mJave-

bisadmi. maTi maragi adamianis organizmSi, rogorc wesi, didi ar aris.

rac Seexeba meore jgufis vitaminebs, maTi umravlesoba

mdgradia rogorc maRali temperaturis, aseve tuteebisa da mJave-



- 29 -

bisadmi. organizmis mier maTi sakmao raodenobiT miRebisas am jgufis

vitaminebis didi nawili grovdeba qsovilebSi maragis saxiT.

B jgufis vitaminebi. am jgufSi gaerTianebulia vitaminebis

didi ricxvi, romelTagan yvelaze ufro Seswavlilia: B
1
 (Tiamini,

anevrini),  B2  (riboflavini), da PP   (nikotinis mJava).
vitamin  B1-is qimiuri Sedgeniloba, molekulis struqtura

amJamad cnobilia. misi empiriuli formulaa  C12H17ON14SCl •HCl.  igi
pirvelad daasinTezes 1936 wels. es vitamini pirofosformJavas

eTeris saxiT aris karboqsilazas kofermenti, romelic akatali-

zebs piroyurZnismJavis  [CH3C(O)COOH]   gardaqmnas Zmris aldehidad

da CO2-ad. amitom B1    vitamini   gansakuTrebul rols asrulebs orga-

nizmSi naxSirwylovan mimocvlaSi; masTan mWidrodaa dakavSirebuli

cilovani, wylisa da cximovani mimocvlac (rogorc Cans, igi

monawileobs cximovani mJavebis sinTezSi). sakvebSi am vitaminis

ramdenadme didi xnis ganmavlobaSi nakleboba iwvevs polinevrits

da ufro mZime daavadebas – beri-beris.

B1  vitamini kargad ixsneba wyalSi, eTilis spirtSi,

yinulZmarmJavaSi; mJava areSi Termomdgradia (1400-mde). adamianis

dRiuri norma asakisa da mdgomareobis mixedviT 1-dan 3 mg-mdea. am

vitaminiT mdidaria safuari, gansakuTrebiT Rvinis (5 mg%-mde

mSrali nivTiereba). bevria igi zogierT sokoSi (zafxulis melisyuraSi

4 mg%-ze meti), marcvlovanTa marcvlis garssa da CanasaxSi (qeris

CanasaxSi – 3,5 mg%-mde,  xorblisaSi –  1mg%ze  meti).  cxoveluri

produqtebidan B1  vitamini  upiratesad Sedis cxovelTa Sinagan or-

ganoebSi – RviZlSi, Tirkmlebsa da gulSi. bostneuli da xili am

vitaminiT Raribia.

B2    vitamini  – riboflavini – sufTa saxiT yviTeli-narinjis-

feri kristaluri nivTierebaa, wyalSi Znelad ixsneba, misi empiriu-

li formulaa  C17H20O6N4. igi Sedis im Jangva-aRdgeniTi procese-
bis makatalizebeli rigi fermentebis SedgenilobaSi, romlebic

aregulirebs ujredul sunTqvas. amitom es vitamini aRmoCenilia

organizmis yvela ujredSi, rac mis gansakuTrebul biologiur

mniSvnelobaze metyvelebs. Sedis ra fermentebis SedgenilobaSi,

riboflavini monawileobs naxSirwylovan, nawilobriv cximovan da
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cilovan mimocvlaSi. Tavisufali saxiT riboflavini aRmoCenilia

Tvalis baduraSi.

riboflavini mdgradia gacxelebisadmi da Cveulebrivi Tburi

damuSavebisas sakvebSi SedarebiT kargad inaxeba. mzis sxivebis pirda-

piri moqmedeba iwvevs mis inaqtivacias, magram radganac sakvebSi

bmuli saxiT imyofeba (fosformJavasa da cilebTan) riboflavini

sinaTlisadmi mdgradobas iCens.

organizmSi B2-is nakleboba iwvevs Tvalisa da piris Rrus

lorwovani garsis anTebas da sxva avadmyofur movlenebs. adamiani-

saTvis dRe-Ramuri normaa ≈ 2 mg.
bunebaSi  B2 farTodaa gavrcelebuli: SedarebiT bevria  qaTmis

kvercxis  gulSi (1 mg%-mde), Zroxis axal rZeSi (3 mg%), cxovelebisa

da Tevzis RviZlSi (3 da meti mg%), xorcSi (0,25 mg%-mde). mcenareul

obieqtebSi B2   vitamini  SedarebiT mcirea; gamonaklisia marcvlovanTa

Canasaxebi (magaliTad, xorblisa – 1 mg%-mde), qeris alao (0,2 mg%-

mde); misi SesamCnevi raodenoba aRmoCenilia parkosnebSi, xolo puris

sacxob safuarSi didi raodenobiT Sedis.

PP  vitamini . qimiuri bunebiT es vitamini aris nikotinis
mJava NC5H4COOH  an misi amidi  NC5H4CONH2. Tumca sufTa saxiT
TiTqmis 100 wlis win gamoyves, misi biologiuri roli mxolod

1937 wels dadginda. igi Sedis dehidrazebis SemadgenlobaSi,

romlebic akatalizebs organizmis ujredSi mimdinare Jangva-

aRdgeniT reaqciebs. amiT ganisazRvreba misi biologiuri roli.

PP  vitaminis  miuRebloba organizmSi iwvevs avadmyofur

movlenebs, rac xangrZliv periodSi iwvevs pelagras; amave dros

iwyeba kuWis daavadebebi da fsiqikuri aSliloba.

nikotinis mJava wyalSi Zneladxsnadia, Termomdgradia (av-

toklavirebasac ki uZlebs), adamianisaTvis dRe-Ramuri normaa

18_25 mg.

PP  vitamini   bevria rogorc mcenareul, aseve cxovlur produ-

qtebSi; gansakuTrebiT bevria RviZlSi (xbos RviZlSi – 20 mg%-ze

meti), TirkmlebSi, xorcSi (≈ 6,5 mg%). mcenareuli produqtebidan

bevria brinjis qatoSi (

≈

100 mg%), xorblis qatoSi (40 mg%-mde),

xorblis CanasaxSi (7 mg%-mde), da agreTve puris fqvilSi (6 mg%-



- 31 -

mde). igi bevria didi gamosavlianobis fqvilSi (Savi, ruxi), xolo

maRali xarisxis fqvilSi SedarebiT naklebia; bevria safuarsa da

tomatSi; aris monacemebi, rom es vitamini adamianis kuW-nawlavSi

arsebuli mikroorganizmebisganac wamoiqmneba.

C  vitamini  anu askorbinis mJava. misi empiriuli formulaa

C6H8O6.  Tavisi saxelwodeba miiRo imis gamo, rom SeuZlia skorbutis

(suravandi) Tavidan acileba. organizmisaTvis misi mniSvneloba uzarmazaria,

radgan monawileobs ra nivTierebaTa cvlaSi, kerZod, Jangva-aRdgeniT

procesebSi, asrulebs wyalbadis gadamtanis rols. fiqroben, rom igi

Sedis im rTuli fermentebis kofermentebis SemadgenlobaSi, romlebic

akatalizebs ujreduli sunTqvis procesebs. dadgenilia, rom askorbi-

nis mJava aaqtivebs iseTi fermentebis moqmedebas, rogoricaa tirozina-

za, fosfataza, amilaza, papaini da sxv.

organizmSi  C vitaminis nakleboba amcirebs cilebis SeTvisebis

koeficients, organizmis winaaRmdegobas infeqciebisadmi, iwvevs hemoragiis

(sisxlCaqcevebis) movlenas da saerTod seriozul daavadebebs.

askorbinis mJava amJamad miRebulia qimiurad sufTa saxiT.

igi wyalSi kargad xsnadi, ufero, kristaluri nivTierebaa. kargi

xsnadobis gamo askorbinis  mJava advilad SeiTviseba nawlavebis

kedlebis mier da swrafad gadadis sisxlSi. misi aqtiuri monawile-

oba cocxali ujredis Jangva-aRdgeniT procesebSi gapirobebulia

am vitaminis molekulaSi  -C = C-   jgufis arsebobiT, romelic ad-

vilad iJangeba   - OC - CO-   jgufad.
kristalur formaSi askorbinis mJava sakmaod mdgradia,

xsnarebSi ki igi swrafad kargavs Tavis biologiur aqtivobas, rasac

xels uwyobs haerisa da iseTi elementebis Tanaoba, rogoricaa  Ag,
Cu,   Fe;   tute garemoSi askorbinis mJava advilad ganicdis TviTJan-

gvas. igi gansakuTrebiT advilad iSleba gacxelebis dros haeris

JangbadiT zemoqmedebis pirobebSi da sinaTleze; es gasaTvaliswinebelia

C vitaminis Semcveli produqtebis Senaxvisas. maRali temperatu-

ra mJave produqtebSi ufro naklebad Slis C vitamins, vidre
mtknar garemoSi, amitom produqtebis winaswari sulfitireba am

dros dadebiTad moqmedebs. dabali temperatura (uaryofiTi)

C vitamins ar Slis, magram produqtebis galRobisas igi swrafad
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iSleba. rodinSi (xis da ara liTonis) gaxexil kenkraSi da mis

wvenebSi vitamini kargad inaxeba dabal temperaturaze, Tu mas

daemateba Saqari (1,5 : 1).
C vitaminiT mdidaria mcenareebi; cxoveluri warmoSobis

produqtebSi misi Semcveloba umniSvneloa. C  vitaminiT mdidaria
bostneuli da xili: bardaSi – 200, briuselis kombostoSi – 120,

tkbil wiwakaSi – 100_300, pomidorSi – 40, mwvane oxraxuSSi –

150-mde, kartofilSi – 20-30, kowaxurSi – 150, limonSi – 40,

qacvSi – 450, Sav mocxarSi – 300, gamxmar askilSi – 2500  mg%;

rqosani saqonlis xorcSi Sedis 2_10 mg%,  RviZlSi ki 20_40 mg%.

adamianisaTvis C vitaminis dRe-Ramuri normaa  50_100 mg.
A  vitamini  bunebaSi ori saxiT gvxvdeba: sakuTriv A vita-

minisa da misi provitaminis, karotinis saxiT. pirveli Sedis cxove-

luri warmoSobis produqtebSi, xolo meore – mcenareebSi. qimi-

uri bunebiT igi  C20H29OH  Sedgenilobis maRalmolekuluri ujeri

spirtia (5 ormagi bma).

adamianis organizmSi gansakuTrebuli fermentebis moqmedeb-

iT karotini gardaiqmneba A  vitaminad, amitom karotins SeuZlia

misi Secvla, magram mozardi organizmisaTvis saWiroa uSualod A
vitaminic.

karotini 150 welze meti xnis win aRmoaCines; misi empiriu-

li formulaa C40 H56;  ierTebs ra wyals, igi ixliCeba A  vitaminis or
molekulad:

C40H56 + 2 H2O → 2 C20H29OH .

sufTa saxiT karotini spilenZisferi-wiTeli kristaluri

nivTierebaa, romelic advilad ixsneba cximebsa da maT gamxsnelebSi.

ormagi bmebis Semcvelobis gamo igi advilad iJangeba haeriT, gan-

sakuTrebiT gacxelebisas, magram mcenareul uJredebSi igi daculia

Jangbadisagan da ar iJangeba produqtis Termuli damuSavebis dro-

sac ki. igive iTqmis A vitaminis Sesaxebac – igi stabiluria

zeTxsnarebSi da metad nela iJangeba.

A vitaminis fiziologiuri roli gamoixateba organizmis

epiteliuri ujredebis normaluri mdgomareobis uzrunvelyofaSi.
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garda amisa, igi monawileobs mxedvelobis mewamulis (saRebari)

warmoqmnaSi. A vitaminis naklebobisas yovndeba organizmis zrda-

ganviTareba da irRveva mxedvelobis mewamulis warmoqmna; amasTan

dakavSirebulia Tvalis daavadeba – qaTmis sibrmave. avitaminozi

Cveulebriv viTardeba sakvebSi cxoveluri cximebis naklebobisas;

gansakuTrebiT bavSvebi zaraldebian. A vitaminis dRe-Ramuri norma
Seadgens 2_2,5 mg-s, xolo karotinisa – 2_5 mg-s.

karotini Sedis (mg%): saqonlis RviZlSi –30, Tevzis qonSi

– 38, wiTel stafiloSi – 9, oxraxuSSi – 10, mJaunaSi – 8, karaqSi

– 1,2, kvercxSi - 1,3 da a.S.

D  vitamins antiraqitul vitaminsac uwodeben, radgan igi

mniSvnelovan rols asrulebs organizmis raqitisagan dacvaSi,

aregulirebs ra kalciumisa da fosforis cvlas. garda amisa,

sxva vitaminebis msgavsad, igi nivTierebaTa saerTo mimocvlaSic

monawileobs.

cneba - D vitamini - naerTTa garkveul jgufs aerTianebs,

romelTac kalciferolebs uwodeben. maTgan umniSvnelivanesia D1,
D2, D3, D5  formebi – e. w. ergokalciferoli, qolekalciferoli,

dioqsikalciferoli, romlebic zRvis Tevzis qonSi Sedis. yvela

maTgani warmoiqmneba Sesabamisi sterinebidan kanze ultraiisferi

sxivebiT dasxivebis dros.

qimiuri bunebiT sterinebi cikluri spirtebia. isini gavr-

celebuli arian mcenareul da cxovelur samyaroSi da gvxvdeba

biologiur obieqtebSi Tavisufali an cximovani mJavebis rTuli eTerebis

saxiT. maTgan yvelaze ufro gavrcelebulia ergosterini -  C28H44O  -
kristaluri, organul gamxsnelebSi (spirti, eTeri) xsnadi, sami orma-

gi bmis Semcveli naerTi. misi ultraiisferi sxivebiT dasxivebisas

warmoiqmneba  D2      vitamini ,   romelic ukve oTx ormag bmas Seicavs.

cxovelTa organizmSi yvelaze metia sterini qolesterini,

romelic warmoiqmneba D3     vitaminis ultraiisferi sxivebiT dasxive-

bisas.

ultraiisferi sxivebis moqmedebiT sterinebis D  vitaminad
gardaqmna xdeba kanSi, sadac cxovelur organizms ugrovdeba sterine-

bi. amitom es procesi gansakuTrebiT intensiurad mimdinareobs ga-
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zafxul-zafxulSi, roca ultraiisferi gamosxiveba ufro intensiuria.

D  jgufis vitaminebi mdgradia Jangvisa da gacxelebis mimarT.

magaliTad, D2     ar kargavs aqtivobas 115
0 C-mde uhaerod gacxelebiT.

moTxovnileba am vitaminze izomeba e.w. internacionaluri

erTeulebiT – ie.     1 ie=0,025 χ (1γ = 1 mikrograms). D vitaminis dRe-
Ramuri norma adamianisaTvis Seadgens 500_1000 ie-s (asakisa da

janmrTelobis mixedviT).

D  vitamini  da misi provitaminebi ZiriTadad cxoveluri

warmoSobis produqtebSia: cxovelebisa da gansakuTrebiT Tevzis

RviZlSi, axal rZeSi, karaqSi, kvercxSi; zafxulis rZesa da karaqSi

Sedis 3 ie 1 g-Si, Tevzis  qonSi – 2,5 ie 1 g-Si; magram igi yvelaze

metia sacxob da ludis safuarSi – 21000 χ-mde.
K  vitamini  antihemoraluli vitaminia, romelic icavs organzms

sisxlCaqcevis zogierTi formisagan: misi naklebobisas sisxlSi ar war-

moiqmneba proTrombini – nivTiereba, romelic sisxlis Sededebas iwvevs.

qimiurad K  vitamini   qinonuri struqturis nivTierebaa; misi
warmoebulebi warmoqmnis   K1,   K2,  K3  vitaminebs grZeli gverdiTi

naxSirwyalbadovani jaWviT. es vitaminebi wyalSi ar ixsneba; ixsneba

cximebsa da organul gamxsnelebSi; uZlebs 1200 C-mde gacxelebas,

magram iSleba sinaTlisa da tuteebis moqmedebiT.

K  vitamini  farTod gavrcelebulia sakveb produqtebSi;

garda amisa igi sinTezirdeba ZuZumwovarTa nawlavebSi arsebuli

mikrofloris organizmSi. misi saukeTeso wyaroa mcenareTa mwvane

foTlebi; bevria WinWrisa da ionjis foTlebSi, bostneulSi: ispanaxSi

(60 χ 1 g-ze), yvavilovan kombostoSi (40 χ), stafiloSi (20 χ), gograSi
(40 χ). cxoveluri sakvebidan SedarebiT bevria Roris RviZlSi.

2.1.7.  fermentebi

sakvebis rTuli maRalmolekuluri naerTebi – cilebi, cxime-

bi, naxSirwylebi da sxv. – ixarjeba organizmSi nawilobriv  energe-

tikul saWiroebebze, nawilobriv ki gardaiqmneba mis struqturul

elementebad. yvela am gardaqmnaSi iseve, rogorc saerTod organizm-

Si mimdinare yvela procesSi, monawileobs biologiuri kataliza-

torebi – fermentebi, romelTa ricxvi uzarmazaria. zogierTi bi-
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ologis azriT, Cvens organizmSi erTdroulad funqcionirebs 1000-

mde sxvadasxva fermenti. zogi mecnieri fiqrobs, rom cxovelebisa

da mcenareebis yovel calkeul saxeobas aqvs Tavisi individualuri

fermentebi, romlebic met-naklebad gamoxatuli specifikurobiT

gansxvavdebian erTmaneTisagan aseT pirobebSi individualuri fer-

mentebis raodenoba ramdenime aseul aTassa da milionebs aRwevs.

fermentebis am armiis gareSe organizmis – cxovelis an mcenaris –

sasicocxlo gamovlineba SeuZlebeli iqneboda.

aranaklebi mniSvneloba aqvs fermentebs teqnikaSi da uwinares

yovlisa, kvebis mrewvelobaSi. kvebis mrewvelobis mravali dargi

mTlianad fermentul procesebzea agebuli. am dargebs miekuTvneba

puris sacxobi warmoeba, meRvineoba, buraxisa da ludis, spirtisa

da Zmris, maltozuri badagisa da mravali sxva warmoebebi.

qimiuri bunebiT fermentebi cilebia, romelTac katali-

zuri aqtivoba axasiaTebs. garda qimiuri bunebisa, araorganuli

katalizatorebisagan fermentebi gansxvavdebian gansakuTrebiT ma-

Rali aqtivobiT. es gapirobebulia cilis molekulis qimiuri aR-

nagobis TaviseburebebiT.

fermentebis, rogorc katalizatorebis, meore Tavisebure-

baa maTi moqmedebis mkveTrad gamoxatuli specifikuroba. magali-

Tad, pefsini moqmedebs mxolod cilebze da ara cximebsa an Saqre-

bze; amilaza ahidrolizebs mxolod saxamebels da glikogens;

dipeptidaza xleCs mxolod dipeptidebs da ar ekareba polipep-

tidebs; invertaza moqmedebs mxolod erT Saqarze – saqarozaze

da a.S.

organizmSi mimdinare yvela bioqimiuri reaqcia, romelTa er-

Toblioba nivTierebaTa cvlaa, katalizdeba da warimarTeba Sesa-

bamisi fermentiT. fermentis Tanaobisas ama Tu im qimiur reaqcias

gacilebiT naklebi energia sWirdeba. magaliTad, saqarozis 1 molis

daSlas glukozad da fruqtozad  sWirdeba 32000 kal, xolo  fer-

mentis, β-fruqtozofuranozidazas Tanaobisas – mxolod 9400 kal.

rogorc  irkveva, amis mizezia eleqtronuli simkvriveebis gada-

nawileba da substratis molekulebis garkveuli deformacia, rac

Sualedi produqtis – ferment-substratis kompleqsis – warmomqmne-
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li reaqciis dros xdeba. aseTi deformacia asustebs Sigamolekulur

kavSirebs, ris Sedegadac mcirdeba aqtivaciisaTvis saWiro energia da

reaqciac Cqardeba.

fermentebis Seswavla daiwyo 1814 wlidan, mas Semdeg, rac

kirxhofma qeris Rivebidan miRebuli wylis eqstraqtiT saxamebeli

daSala Saqrad. 1833 wels alaodan miiRes fermenti amilaza. fer-

mentebis bunebisa da moqmedebis meqanizmis SeswavlisaTvis didi

mniSvneloba hqonda l. pasteris, i. libixis, p. berTlos  e. biuxneris,

r. vilSteteris da  sxvaTa Sromebs. XX  s-is dasawyisidan SemoiRes

fermentebis Seswavlis axali meTodebi, xolo 50-ian wlebSi

gaSifres bevri fermentis natifi buneba, maT Soris pirveladi,

meoreuli, mesameuli da meoTxeuli struqturebi.

fermentebi ZiriTadad ori saxisaa: erTkomponentianebi, rom-

lebic mxolod cilebisagan Sedgeba, da orkomponentianebi, rom-

lebic cilis molekulis aqtiuri jgufis garda Seicavs aracilo-

van komponents – apoferments anu prostetul jgufs (cilovan

mzidvels); prostetuli jgufebi SeiZleba iyos sxvadasxva vita-

minebisa da nukleotidebis nawarmebi.

fermentis katalizur aqtivobasa da substratisadmi speci-

fikurobas ganapirobebs cilovani komponenti. prostetul jgufebs,

romlebic advilad scildeba cilovan nawils, kofermentebs uwodeben.

mravali fermenti Seicavs sxvadasxva liTons, romelTac kofaq-

torebi ewodeba. magaliTad, katalaza da peroqsidaza Seicavs rki-

nas, alkoholdehidrogenaza (Jangavs spirts Sesabamis aldehidad) –

TuTias da a.S.

araorganuli katalizatorebisagan gansxvavebiT, fermenti

metad specifikuria substratisadmi; e. fiSeris xatovani TqmiT -

iseve, rogorc esa Tu is gasaRebi mxolod mis Sesatyvis klites

ergeba, esa Tu is fermentic mxolod mis Sesatyvis substratze

moqmedebs.

fermentis aqtivoba didadaa damokidebuli temperaturasa

da garemos reaqciaze (pH-ze); maTi umravlesoba optimalurad mo-

qmedebs 40_500C-ze. temperaturis Semcirebisas aqtivoba TandaTan
mcirdeba da 00-ze praqtikulad wydeba. aqtivoba mcirdeba tempera-
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turis optimalurze zeviT matebiTac, rac, upiratesad, fermentis

Semadgeneli cilebis daSlis gamo xdeba. gacilebiT didxans inar-

Cunebs aqtivobas gamomSrali fermentebi. sxvadasxva fermentis mo-

qmedeba didad gansxvavdeba  pH–is optimumis mixedviT; magaliTad,

kuWis wvenSi Semavali fermenti pefsini maqsimalurad aqtiuria Zli-

er mJava areSi ( pH = 1,2 ), xolo kuWqveSa jirkvlis fermenti trifsini

– tute areSi ( pH = 8,9).
saerTaSoriso bioqimiuri kavSiris rekomendaciiT, fermente-

bi eqvs klasad iyofa:

1). oqsidoreduqtazebi; 2) transferazebi;

3) hidralazebi; 4) liazebi;

5) izomerazebi; 6) ligazebi.

oqsidoreduqtazebi akatalizebs Jangva-aRgeniT reaqciebs.

transferazebi aerTianebs sxvadasxva jgufis (erTnaxSirbadiani an

glikolizuri narCenebi, azotovani an gogirdSemcveli jgufebi

da sxv.) gadamtan fermentebs. hidralazebs ganekuTvneba sxvadasxva

naerTis hidrolizurad damSleli fermentebi. liazebi substrats

axleCen ama Tu im jgufs arahidrolizuri gziT da warmoqmnian

ormag kavSirs an piriqiT, ormag kavSirs uerTeben romelime jgufs.

izomerazebi akatalizebs izomerizaciis reaqciebs. ligazebi (sin-

Tetazebi) ganapirobebs ori molekulis SeerTebas, rasac Tan ax-

lavs pirofosfatuli kavSiris gaxleCa adenozintrifosformJavas

an analogiuri trifosfatis molekulaSi.

mocemuli organizmisaTvis damaxasiaTebeli fermentebis kre-

buli gapirobebulia genetikurad.

fermentebis yoveli saklasifikacio jgufi Tavis mxriv, iyofa

mTel rig ufro wvril jgufebad (magaliTad, hidrolazebis Semad-

genlobaSi Sedis eqsterazebi, karbohidrazebi, proteazebi da a.S.)

kvebis mrewvelobisaTvis gansakuTrebiT mniSvnelovania iseTi

fermentebi, rogoricaa amilazebi, saqaraza, maltaza, lipazebi,

proteazebi da sxv.

amilazebi akatalizebs saxameblis gardaqmnas maltozad da

zRvrul deqstrinebad. bunebaSi amilazebi gansakuTrebiT far-

Todaa gavrcelebuli: aRmoCenilia TiTqmis yvela mcenareSi, agreTve
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cxovelebsa da mikroorganizmebSi. dadgenilia amilazebis ori

jgufi: α-amilazebi da β-amilazebi. pirveli aRmoCenilia rogorc

mcenareul, aseve cxovelur organizmebSi, meore – mxolod mcena-

reebSi.

qimiuri SedgenilobiT orive fermenti martivi cilaa da maTi

aqtivoba dakavSirebulia molekulaSi arsebul garkveul qimiur

jgufebTan, kerZod, sulfhidrilur da pirvelad aminojgufebTan

saxameblis molekulaze orive fermentis moqmedebis meqanizmi

sxvadasxvaa. β-amilazas SeuZlia mowyvitos glukozur boloebSi

mdebare amilozisa da amilopeqtinis molekulebidan Tanamimdevro-

biT or-ori glukozuri rgoli da mogvces maltoza manam, sanam

ar Sexvdeba aragaxleCadi kavSirebi. amitom amilozas igi bolomde

gardaqmnis  maltozad,  xolo amilopeqtins – sanaxevrod,  tovebs

ra meore naxevars SedarebiT rTuli struqturis molekulis “na-

texebad” -  deqstrinebad.

α-amilazas unari aqvs gaxliCos β-amilazas moqmedebiT miRe-

buli rTuli deqstrinebi ufro martivebad – TiTqmis maltozamde.

amrigad, saxamebelze β-amilazas katalizuri moqmedebis

produqtia maltoza da rTuli deqstrinebis raRac raodenoba,

xolo  α-amilazas  moqmedebisa – ZiriTadad naklebad rTuli deqstri-

nebi da cota maltoza.

gansxvaveba amilazebs Soris mdgomareobs maT sxvadasxva damokide-

blebaSic garemos reaqciasa da temperaturisadmi. α-amilaza mgrZno-

biarea garemos mJavianobis amaRlebisadmi. magaliTad, mcenareuli

α-amilazebi xsnarebSi inaqtivirdeba 00 C-ze 15 wuTis ganmavlobaSi

Tu xsnaris pH = 3,3 (da naklebs), β-amilaza ki am pirobebSi inar-

Cunebs Tavisi aqtivobis met nawils.

amilazebi gansakuTrebul rols asrulebs mTeli rigi sakve-

bi produqtebis warmoebaSi, rogoricaa puris, ludis, spirtis,

maltozis badagis da sxva warmoebebi.

fermenti maltaza Slis maltozas glukozis or moleku-

lad

C12H22O11    +  H2O → 2 C6H12O6.
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 mniSvnelovani raodenobiT maltaza Sedis safuvrebSi; saer-

Tod ki, mcenareebsa da cxovelebSi maltaza mcire raodenobiT

gvxvdeba. igi Sedis yvela marcvlovan kulturaSi, magram gansakuTre-

biT bevria fetvsa da simindSi. maTi gaRivebis dros maltazis

raodenoba SesamCnevad izrdeba.

maltaza Znelad gadadis xsnarSi da wylian gamonawvlileb-

Si praqtikulad ar Sedis. safuvris maltazisaTvis aqtivobis opti-

maluri pH = 6,1-6,8, xolo sokos maltazisaTvis – 4,0; opti-

maluri temperatura 500 C-ia.
ferments didi mniSvneloba aqvs warmoebebSi, sadac xor-

cieldeba maltozis duRili: ludis, spirtis, gamomcxvari puris

da sxva warmoebebi.

saqaraza anu invertaza Slis saqarozas glukozad da fru-

qtozad:

C12H22O11+ H2O → C6 H12O6 + C6
 H12O6.

dadgenilia, rom am dros sxva  naxSirwylebic warmoiqmneba.

saqaraza farTodaa gavrcelebuli rogorc mcenareTa, aseve

cxovelTa samyaroSi. gansakuTrebiT bevria igi safuvrebSi, saidanac

mas, Cveulebriv, Rebuloben.

saqarazas aqtivobis optimaluri temperaturaa 520C; opti-
maluri pH=3,5_5,5. ferments didi mniSvneloba aqvs samaduRre

warmoebaSi da e. w. invertis misaRebad.

fermenti laqtaza gardaqmnis laqtozas (rZis Saqars)

glukozad da galaqtozad. igi aRmoCenilia bavSvebisa da axal-

gazrda xerxemlianTa nawlavebis traqtSi, gvxvdeba laqtozis dama-

duRebel zogierT safuarSi. misi optimaluri pH=7, kvebis mrewvelo-

baSi mniSvneloba aqvs rZis produqtebis warmoebisaTvis.

lipazebi fermentebia, romlebic Slis (da asinTezebs) cximebs;

igi gavrcelebulia mcenareul da cxovelur samyaroSi da mikro-

organizmebSi xsnadi da uxsnari saxiT.

am ferments angariSi unda gaewios cximis Semcveli sakvebi

produqtebis Senaxvisas, rogoricaa fqvili, burRuleuli, sakvebi

cximebi da zeTebi. gadidebuli sinestisa da temperaturis pirobeb-
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Si, aseTi produqtebis Senaxvisas lipaza gamoiwvevs am cximebis swraf

daSlas cximovan mJavebad da glicerinad, rac maTi gafuWebis etapia.

proteazebi fermentebia, romlebic Slis cilebs. isini or

jgufad iyofian: peptidazebad da proteinazebad; pirveli Slis

polipeptidebs, meore – cilebs.

kvebis mrewvelobaSi calkeuli proteazebidan didi te-

qnologiuri gamoyeneba aqvs ferment qimozins yvelis warmoebi-

saTvis. igi aRmoCenilia mxolod xbos kuWSi.

didi mniSvneloba aqvs  mcenareul proteazebs alaos war-

moebaSi. maTi saSualebiT marcvalSi gaRivebis dros uxsnari cile-

bi gardaiqmeba xsnad cilebad – peptonebad, polipeptidebad da

aminomJavebad.

gansakuTrebul jgufs qmnis fermentebi, romlebSic Sedis

rkina. am jgufs miekuTvneba fermenti katalaza, romelsac unari

aqvs daSalos wyalbadis zeJangi. igi metad gavrcelebulia mcenare-

Ta da cxovelTa samyaroSi. katalazas fiziologiuri roli mdgo-

mareobs mis unarSi gaaTavisuflos organizmis ujredebi wyalbadis

zeJangisagan, romelic SeiZleba warmoiqmnas maTSi JangviTi procese-

bis Sedegad da sawamlavia protoplazmisaTvis. igi xangrZlivad inaxeba

koncentrirebuli saxiT. organizmis calkeul nawilebSi katalazas

Semcveloba sxvadasxvaa, rac iZleva sawarmoo kontrolisaTvis misi

gamoyenebis saSualebas, kerZod, fqvilis xarisxis dasadgenad. sarZeo

meurneobaSi katalazas iyeneben Zroxebis janmrTelobis dasadgenad; axal-

mowvelili rZe 2 saaTSi gamoyofs araumetes 3 sm3 Jangbads (15 ml-ze

gadaTvliT), xolo avadmyofi Zroxisa imave droSi – 10 sm3-mde Jangbads.

8. mineraluri nivTierebebi

sakvebi nivTierebebis meore did jgufs miekuTvneba mineraluri

nivTierebebi: wyali, makro- da mikroelementebi.

wyali     ZiriTadi area, romelSic mimdinareobs yvela qimiuri

reaqcia. igi Seadgens adamianis sxeulis masis 2/3-ze mets.

wylis funqcia organizmSi iseve mniSvnelovania, rogorc

mravalferovani; mniSvnelobis mixedviT mas pirveli adgili ukavia

sxva nivTierebebs Soris. aris ra sisxlis, limfis, protoplazmisa
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da sxvaTa sadispersio are, igi gavlenas axdens maT koloidur

mdgomareobaze; asrulebs satransporto funqciebs nivTierebaTa

cvlis procesSi, gansakuTrebiT mniSvnelovan rols asrulebs orga-

nizmSi mimdinare osmosur movlenebSi; garkveuli azriT, igi orga-

nizmSi mimdinare yvela procesis katalizatoria. rogorc Sedare-

biT kargi siTbogamtari, wyali xels uwyobs organizmSi tempera-

turis gaTanabrebas da aris Termoregulatori. wylis mniSvneloba-

ze imiTac SeiZleba vimsjeloT, rom, Tu organizmi 10% wyals

dakargavs,  wydeba Sardgamoyofa,  xolo 20%-is dakargvis SemTx-

vevaSi adamiani iRupeba.

sxeulis sxvadasxva qsovilebSi wyali sxvadasxva raodenobiT

Sedis; magaliTad, ConCxSi igi  22%-ia, gulsa da filtvebSi –

79 %-ze meti, xolo limfaSi 96 %-mde. adamianis moTxovnileba

wyalze Seadgens dRe-RameSi 40 g-s 1 kg wonaze (mozrdilisaTvis

2,5 l). am raodenobis nawili warmoiqmneba organizmSi sakvebi produ-

qtebis daJangvis Sedegad. magaliTad, sruli daJangvisas 100 g cximi

iZleva 107, xolo cila – 40 g wyals. wyali, Seasrulebs ra Tavis

daniSnulebas, gamoiyofa organizmidan sxvadasxva saxiT: Sardsa da

eqskrementebTan erTad, wylis orTqlis saxiT filtvebidan sunTqvis

dros da oflis saxiT sxeulis forebidan. normalur pirobebSi

organizmidan gamosuli wylis raodenoba mkacr TanafardobaSi

imyofeba masSi Sesul raodenobasTan.

makro- da mikroelementebi. sakvebi produqtebis sruli dawvis

Sedegad rCeba mineraluri nivTierebebi (maT nacrovan nivTierebeb-

sac uwodeben). cxadia, nacarSi isini imyofebian ara im saxiT da im

naerTebSi, rogorc imyofebodnen TviT sakveb obieqtSi. dawvis

Sedegad miiReba calkeuli qimiuri elementebis oqsidebi, nawilo-

briv mineraluri marilebi.

mineralur nivTierebebs, romelTa Semcveloba qsovilSi

gamoixateba procentis mTeli an meaTedi nawilebiT, makroelemen-

tebs uwodeben  (Ca, P, K,  Na,  Mg). mikroelementebi ki qsovilSi

Sedis 0,01%-ze naklebi raodenobiT.

mineraluri nivTierebebi aucilebelia yvela sasicocxlo

procesisaTvis. makroelementebis didi nawili plastikuri masalaa
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ConCxis, kbilebis da sxva Zvlovani qsovilebis asagebad.

erTi umniSvnelovanesi funqcia iseTi makroelementebisa,

rogoricaa  Na ,  K ,  Cl ,   isaa, rom SeinarCunos sisxlis mudmivi

Sedgeniloba da osmosuri wneva, razec damokidebulia sisxlSi

arsebuli wylis raodenoba.

mineraluri nivTierebebi xels uwyobs organizmSi e.w.

mJavur-tutovani wonasworobis damyarebas. adamianis organizmSi war-

moiqmneba rogorc mJavuri, aseve tute xasiaTis naerTebi. pirveli

warmodgenilia (Tu mxolod mineralur naerTebs gaviTvaliswinebT)

elementebiT:  S,  P,  Cl;  xolo meore – Na,  K  Ca,  Mg.  mJave da fuZe
naerTebs Soris organizmSi myardeba wonasworoba, rac gansazRvravs

qsovilisa da ujredis siTxeebSi wyalbadionebis koncentraciis

mudmivobas. magaliTad, janmrTeli adamianis sisxlis plazmaSi pH
sakmaod mudmivia da 7,38_7,31–is sazRvrebSi meryeobs. organizmSi

JangviTi procesebis gaZliereba iwvevs wyalbadionebis koncentraci-

is gadidebas,  magram garemos reaqcia swrafad ubrundeba normas
sisxlis nivTierebebis buferuli Tvisebebis wyalobiT, romelTa

matarebelia sisxlSi Semavali fosformJava da naxSirmJava marilebi

da cilebi.

kvebis racionis Sedgenis dros mizanSewonilia ise SeirCes

produqtebi, rom maTSi tute elementebi ramdenadme Warbobdes

mJave elementebs. tute elementebi upiratesad mcenareul sakvebSi

gvxvdeba, cxoveluridan ki – rZeSi (magram ara yvelSi). mJavuri

elementebi ki metia xorcSi, kvercxsa da yvelSi. tute elementebis

naklebobisas organizmSi araTanabari mimocvlis gamo grovdeba Tavis-

ufali mJavebi. es SeiZleba moxdes erTgvarovani xorceuliT kvebis

dros. bostneuli da xili ki organizms amaragebs ZiriTadad tute

elementebiT; Tumca xils xSirad mJave gemo aqvs organuli mJavebis

Semcvelobis gamo, am SemTxvevaSi nayofis mJavianoba ar aZlierebs

xorciT Seqmnil mJavianobas, radganac organuli mJavebi advilad

iSleba saWmlis monelebis dros.

mozrdili adamianis organizmSi arsebuli mineraluri

marilebidan mesamedi kalciumis marilebze modis. organizmSi didi

raodenobiTaa fosforic, gansakuTrebiT  Zvlebsa  da  kbilebSi. Mg



- 43 -

naklebi raodenobiTaa, vidre  Ca   da  P,  magram mniSvnelovan rols

asrulebs fermentaciul procesebSi. rkinis naerTebs gansakuTrebuli

mniSvneloba aqvs sisxlis mimoqcevaSi. sisxlis wiTeli burTulebi

(eriTrocitebi) Seicavs rkinis mniSvnelovan raodenobas; maT gasanax-

leblad saWiroa organizmisaTvis rkinis marilebis uwyveti miwodeba;

organizmi Seicavs sul  3_3,5 g-mde rkinas, romlis 2/3 hemoglobinze

modis; rkina Sedis elenTasa da RviZlSi, mraval fermentSi.

mikroelementebi organizmSi maTi rolis mixedviT Semdeg

jgufebad iyofa: sasicocxlod aucilebeli ( Co,  Zn,  I);  funqci-
urad sasargeblo (Mo,  F,  Se);  mavnebeli da toqsikuri (Pb,  Hg,  Ag).
CamoTvlilis garda, sxvadasxva qsovilis ujredebSi  Sedis sxva

mikroelementebic; Al,  Br,  Cr,  Cd,  Au,  Ni,  Ti,  U,  Si,  V,  Sn.
mikroelementebi monawileobs nivTierebaTa cvlis regula-

ciaSi. ujredebsa da qsovilebSi umniSvnelo raodenobiT Semcvelo-

bis drosac ki uzarmazar rols asrulebs fermentebis, vitaminebisa

da hormonebis agebis saqmeSi.

spilenZi mTavari biologiuri funqciis saxiT monawileobs

sunTqvasa da sisxlis warmoqmnaSi. garda amisa, is moqmedebs orga-

nizmis zrdaze, fermentebisa da vitaminebis aqtivobaze.

manganumi monawileobs Jangva-aRdgeniT reaqciebSi, aregulirebs

cilovan mimocvlas, B jgufis vitaminebisa da hormonebis sinTezs.
kobalti mravalgvar biologiur funqcias asrulebs (nivTiere-

baTa cvla, organizmis zrda, sisxlwarmoqmna), aregulirebs kunTebis

cilebis sinTezs da aris zogi B vitaminis struqturuli elementi.

iodi Sedis farisebri jirkvlis hormonis SedgenilobaSi.

mozrdili adamianis organizmSi arsebuli 25 mg iodidan 15 mg

farisebri jirkvlis wilze modis.

seleni monawileobs gogirdSemcveli aminomJavebis sinTezSi

da icavs E vitamins daSlisagan.

fTori Sedis kbilebis qsovilis ASedgenilobaSi da aregu-

lirebs kbilis emalis warmoqmnas.
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III TaviIII TaviIII TaviIII TaviIII Tavi

3.1. sakvebi produqtebis xarisxis normireba

3.1.1. produqtis xarisxis ganmsazRvreli faqtorebi

xarisxis problemas dReisaTvis mniSvnelovani adgili ukavia.

terminebis standarti iZleva xarisxis Semdeg ganmartebas:

“produqciis xarisxi aris produqtis TvisebaTa erToblioba,

romelic ganapirobebs mis vargisianobas daakmayofilos gan-

sazRvruli moTxovnilebani daniSnulebis Sesabamisad”. TviT cne-

ba - xarisxs aqvs ara absoluturi, aramed fardobiTi mniSvnelo-

ba. erTsa da imave produqts, misi daniSnulebis mixedviT, Sei-

Zleba sxvadasxva xarisxi hqondes. SeiZleba moviyvanoT mravali

magaliTi, roca erTi da igive produqti kargia mocemuli moTxov-

nilebis dasakmayofileblad, magram savsebiT uvargisia sxva miz-

nisaTvis. magaliTad, xorblis fqvili, romelic webogvaras warmom-

qmnel cilebs Seicavs mcire raodenobiT da Tanac cudi xarisxisas,

kargi nedleulia namcxvrebis dasamzadeblad, magram uvargisia puris

gamosacxobad; cilebis mciredSemcveli qeridan kargi ludi mzad-

deba, magram burRuli cudi gamodis.

 upirveles yovlisa, xarisxis cnebas iyeneben produqtis

sasaqonlo an sasaqonlo-samomxmareblo Rirsebebis Sefasebisas, da

Semdeg misi unaris gansazRvrisaTvis, raTa dakmayofildes adami-

anis fiziologiuri moTxovnilebebi. produqtis maCveneblebis er-

Toblioba (fizikuri, qimiuri, teqnologiuri, biologiuri da

sxv.), romelic gansazRvravs mis sasaqonlo-samomxmareblo Rirse-

bas, axasiaTebs xarisxis dones (eqstra, umaRlesi, I, II  da a.S.

xarisxis).

produqtis biologiuri Rirsebebis ganmsazRvreli

maCveneblebis erToblioba aris adamianisaTvis misi sargeblianobis

zomis maCvenebeli. xSirad produqtis xarisxi da misi sargebliano-

ba erTmaneTs ewinaaRmdegeba. erTi da igive produqti sasaqon-

lo-samomxmareblo maCveneblebiT SeiZleba imsaxurebdes umaRles

atestacias, magram adamianis biologiuri moTxovnilebis dak-

mayofilebis TvalsazrisiT ar SeiZleba miekuTvnebodes sasarge-
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blo produqtebs (arayi, Tambaqo da sxv.).

produqtis gawmendis an rafinaciis maRali xarisxi xSirad

winaaRmdegobaSia adamianisaTvis mis sargeblianobasTan. maRali xarisxiT

gawmendili produqtebi marTebulad miekuTvneba eqstra klasis

nawarmebs, magram biologiuri TvalsazrisiT isini CamorCebian nak-

lebad rafinirebul aseTive saxis produqtebs. magaliTad, rafinire-

bul mcenareul zeTSi ufro naklebia biologiurad aqtiuri niv-

Tierebebi, vidre nedlSi; “eqstras” tipis sufris marili ar Seicavs

iodis naerTebs; Savi fqvilis puri ufro met  B jgufis vitaminebsa
da mineralur marilebs Seicavs, vidre TeTri fqvilis puri;

cximiani xorci ar aris mWleze ufro sasargeblo da a.S. aqedan

gamomdinare, produqtis umaRlesi xarisxi yovelTvis ar xasiaTdeba

misi biologiuri sargeblianobis umaRlesi doniT.

produqtis kvebiTi Rirebuleba xasiaTdeba keTilxarisxovnebiT,

energetikuli unariT, sensoruli da fiziologiuri maCveneblebiT.

keTilxarisxovnad iTvleba iseTi produqtebi, romlebic ar

Seicavs adamianis organizmisaTvis mavnebel nivTierebebs (momwamlavi

nivTierebebi, mZime liTonebis marilebi, Sxamiani alkaloidebi,

glikozidebi, organul nivTierebaTa daSlis produqtebi, toqsinebi

– zogierTi obis sokosagan gamoyofili Sxamebi) da gareSe minarevebs.

produqti ar unda Seicavdes paTogenur mikrobebs, obis sokoebs,

invaziuri daavadebebis gamomwvevebs.

energetikuli Rirebuleba ganisazRvreba produqtSi cximebis

Semcvelobis (%-Si) 37,7-ze, cilebisa – 16,7-ze, xolo naxSir-

wylebisa – 15,7-ze gamravlebiT da Sedegebis Semdgomi SejamebiT.

Sedegs vRebulobT joulebiT 100 g produqtze gadaangariSebiT.

produqtis organoleptikuri (sensoruli) Rirebuleba xasi-

aTdeba grZnobis organoebiT gansazRvruli maCveneblebiT: garegnu-

li saxe, konsistencia, gemo, suni. sensoruli Rirebuleba mWidrod

ukavSirdeba produqtis aTvisebadobas. umniSvnelovanesi maxasiaTebe-

liaEgemo. maRali sagemovno Tvisebebi aqvs produqtebs, romlebic

gamoirCeva qimiuri Sedgenilobis universalurobiT, Zvirfasi sakvebi

mJavebisa da aromatuli nivTierebebis SemcvelobiT.

produqtebis fiziologiuri Rirebuleba ganisazRvreba maT-
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Si sasargeblo elementebis SemcvelobiT, romlebic axorcielebs

organizmSi nivTierebaTa ZiriTad mimocvlas. fiziologiuri Rire-

bulebis cneba gamoxatavs agreTve moxmarebuli  produqtis  gavle-

nas nervul,  gul-sisxlZarRvTa, saWmlis momnelebel da organizmis

sxva sistemebze da mis winaaRmdegobaze infeqciuri daavadebebisadmi.

Caisa da yavaSi Semavali kofeini, Sokoladis Teobromini, sasmelebis

spirti, eqstraqtuli azotovani nivTierebebi aRagznebs nervul da

gul-sisxlZarRvTa sistemebs. imunuri sxeulebi rZeSi da antimik-

robuli – TaflSi amaRlebs organizmis mdgradobas infeqciuri

daavadebebisadmi. sakvebi mJavebi, gansakuTrebiT rZisa da mJave rZis

produqtebisa, axSobs lpobis procesebs nawlavebSi. zogierTi produqtis

forovani strutura ganapirobebs kuWis Tanabar Sevsebas, aumjobesebs

saWmlis momnelebeli organoebis muSaobas, astimulirebs maZRrobis

SegrZnebas.

sakvebi produqtebis qimiuri Sedgeniloba misi Rirebulebis

ZiriTadi maCvenebelia. cilebs, cximebsa da naxSirwylebs Soris

saSualo fiziologiuri Tanafardoba unda iyos 1:1:4, rasac unda

Seesabamebodes sakvebis dReRamuri racioni, vinaidan erTi romelime

produqti am normas ver daakmayofilebs.

fiziologiur, ufro zustad biologiur RirebulebaSi

gulisxmoben produqtSi aTvisebadi Seucvleli aminomJavebis, vita-

minebis, mineraluri elementebisa da aucilebeli cximovani mJavebis

– linolis, linolenisa da araqidonis – balansirebul Semcvelo-

bas. bunebaSi ar arsebobs iseTi produqtebi, romlebic saWiro

raodenobiT Seicavs yvela aq CamoTvlil sakveb elements. dRe-

Ramuri sakvebi racioni xelovnurad unda gawonaswordes am elemen-

tebis mixedviT.

produqtis xarisxze moqmedebs garemosa da warmoebis mraval-

gvari faqtorebi; maTgan umniSvnelovanesia: nedleulis saxe da

xarisxi, warmoebis xerxebi da pirobebi, SefuTva, transportireba

da Senaxva. nedleulis xarisxi ganisazRvreba misi SedgenilobiTa da

teqnologiuri TvisebebiTac miznobrivi daniSnulebis gaTvaliswinebiT.

magaliTad, xorblis marcvals SeiZleba sxvadasxva daniSnuleba hqondes:

fqvilis miReba puris sacxobad, sakonditro nawarmisaTvis, makaro-
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nis warmoebisaTvis, spirtis  misaRebad.

nedleulis xarisxis erT-erTi ZiriTadi maCvenebelia masSi

Semcveloba sakvebi nivTierebebisa, romelTa xarisxi da raodenoba

reglamentirebulia Sesabamisi standartebiT.

produqtebis warmoeba dakavSirebulia nedleulze sxva-

dasxva teqnologiuri xerxebiT zemoqmedebasTan, romelTa mizania

produqtis xarisxisa da aTvisebadobis amaRleba. am miznis ganxor-

cieleba didadaa damokidebuli  personalis gamocdilebasa da

ostatobaze, sawarmos teqnikur aRWurvilobaze, mis teqnikur donesa

da sanitarul-higienur mdgomareobaze da sxv.

mza produqtis Senaxvis reJimi da pirobebi arsebiTad mo-

qmedebs mis xarisxze. umetes SemTxvevaSi Senaxvisas wydeba kompleq-

suri amocana – produqtis xarisxisa da raodenobis SenarCuneba.

rig SemTxvevebSi produqtis Senaxva aris teqnologiuri damuSavebis

gagrZeleba (yvelis momwifeba, Rvinis, ludis dayovneba), ris Sede-

gadac produqtis xarisxi arsebiTad umjobesdeba. Senaxvis opti-

maluri reJimisa da pirobebis darRveva iwvevs produqtis xarisxisa

da raodenobis dakargvas.

IV TaviIV TaviIV TaviIV TaviIV Tavi

4.1. kvebis produqtebis nedleuli

nedleulis saxeebi, romelTac sxvadasxva sakvebi produqte-

bis dasamzadeblad iyeneben, iseve uricxvi da mravalferovania,

rogorc TviT sakvebi. garkveuli TvalsazrisiT SeiZleba maTi

dajgufeba. Cven ar SevexebiTYxorcisa da Tevzis gadamuSavebis

procesebs, ZiriTadad mcenareuli nedleuliTa da misi gadamuSave-

biT SemovifarglebiT.

kvebis mrewvelobis dargebi, sadac mcenareul nedleuls

amuSaveben, or jgufad iyofa.

nedleulis pirveladi gadamuSavebis dargebi: safqvav-sabur-

Rule,  Saqris fxvnilis, saxamebel-badagis, sakonservo, pirveladi

meRvineobis, spirtis, zeTsaxdeli, Tambaqos, Caisa (Tambaqosa da Cais

foTlis pirveladi gadamuSaveba) da sxv.
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nedleulis meoreuli gadamuSavebis dargebi: pursacxobi,

sakonditro, Saqar-rafinadis, safuvris, ludis saxarSi, cximdama-

muSavebeli (margarinis, maionezis, sapnis, parfiumerul nakeTobaTa

warmoeba), meoreuli meRvineobis, Cais gadamwoni, Tambaqos (papirosebisa

da sigaretis warmoeba), liqior-aryis warmoeba da sxv.

pirveli jgufis sawarmoTaTvis nedleulia marcvleuli, xil-

bostneuli, Caisa da Tambaqos foToli da sxv.; meore jgufisaTvis

– fqvili, mcenareuli zeTi, Rvinomasalebi, Saqari, spirti da sxv.

kvebis mrewvelobis mier damzadebuli produqtebis asorti-

menti uzarmazaria; marto sakonditro warmoeba iTvlis 2000-ze met

nakeTobas. aqedan gasagebia nedleulis aseve usazRvro raodenobac,

romlebic gansxvavdeba SedgenilobiTa da TvisebebiT. amitom mizanSe-

wonolia nedleulis dayofa calke jgufebad yvelaze ufro arsebi-

Ti niSnebis mixedviT. nedleuls yofen, magaliTad, konsistenciis

mixedviT; mSral nedleuls miakuTvneben marcvlovan-parkosan Tesleuls,

fqvils, Saqars da sxv. wvnian nedleuls – Saqris Warxals, karto-

fils, xil-bostneulis yvela saxeobas; Txevad nedleuls miakuTvneben

wyals, mcenareul zeTebs, Tafls, badags da sxv.

nedleuls ajgufeben masSi romelime qimiuri naerTis upira-

tesi Semcvelobis mixedviTac. am niSnis mixedviT nedleuli aris:

naxSirwylebSemcveli – marcvleuli, kartofili, Warxali, xili da

kenkra; cximSemcveli – cximSemcveli kulturebis Tesli, zeTisxilis

nayofi da sxv.; cilovani – parkosanTa Tesli da sxv.; eTerzeTovani

– eTerzeTovani kulturebis Tesli da nayofi, vardis, geranisa da

sxva mcenareebis yvavilebis furclebi da foTlebi.

4.2. marcval-fqvilovani nedleuli

mcenareuli warmoSobis nedleulidan umniSvnelovanesia marcv-

lovanTa marcvali da sxva kulturebis Teslebi. kvebis produqte-

bis teqnologiaSi gvxvdeba cnebebi – kultura, partia, damarcvla,

marcvleulis narevi, marcvleulis masa.

kultura ewodeba marcvleulis botanikur gvars (xorbali,

Wvavi da sxv.). partia ewodeba erTgvarovani xarisxis marcvleulis
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nebismier raodenobas; damarcvla ewodeba calkeul marcvals, xolo

marcvleulis masa – individualuri marcvlebisa da sxva CanarTebis

nebismieri raodenobis erTobliobas; magaliTad, erTi kg xorbali

Seicavs 40000-mde marcvals.

marcvlovanTa kultura (xorbali, Wvavi, qeri, brinji) ZvelTa-

ganvea cnobili. dedamiwis mosaxleobis umravlesobisaTvis puri ZiriTadi

sakvebia. planetis mosaxleobis naxevari ZiriTadi sakvebis saxiT moixmars

xorblisa da Wvavis produqtebs, xolo samxreT-aRmosavleT aziisa da

afrikis mosaxleoba – ZiriTadad brinjs.

qimiuri Sedgenilobis mixedviT marcvleuli da Teslebi sam

jgufad SeiZleba daiyos: saxamebelSemcveli, cilovani da zeTo-

vani. pirvel jgufs miekuTvneba marcvlovanTa marcvali da wiwi-

buras Teslebi. saxamebeli da sxva naxSirwylebi maTSi Sedis saSua-

lod 70_80%, cilebi – 10_18%, cximebi – 1,5_6%.

meore jgufs miekuTvneba marcvlovanTa Teslebi, romlebic

Seicavs 25_30% cilebs da 60_65%  naxSirwylebs.

mesame jgufs qmnis zeTovani kulturebis Tesli da nayofi;

isini  saSualod Seicaven 25_30% cxims da 20_40% cilebs.

miznobrivi daniSnulebis mixedviT marcvalsa da Teslebs yofen

Semdeg jgufebad: safqvile, saburRule, teqnikuri da safuraJe. xor-

blisa da Wvavis marcvali ZiriTadad puris sacxobi fqvilis misaRebad

gamoiyeneba; magari xorblis marcvlidan amzadeben samakarone fqvils.

saburRule kulturebs miekuTvneba wiwiburas, fetvis, brin-

jis, lobios, ospisa da sxvaTa Tesli da marcvali. zeTovanebis

Tesli (mzesumzira, seli, bambis Tesli) teqnikur kulturebs

miekuTvneba. universaluri gamoyeneba pova qeris, Svriis, simindis

marcvlebma. simindisagan Rebuloben fqvils, burRuls, saxamebels,

glukozas, badags, simindis delikatesebs da zeTs. qeri

pirvelxarisxovani nedleulia alaos, ludisa da burRulis

misaRebad. Svria nedleulia qumelis, burRulisa da fqvili-

saTvis. am kulturebis marcvali da Tesli gamoiyeneba kom-

binirebuli sakvebis misaRebad, sakvebi ares mosamzadeblad mik-

robiologiur warmoebaSi fermentebisa da antibiotikebis gam-

ravlebis dros. pureuli kulturebis umravlesoba miekuTvneba
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marcvlovan mcenareebs. maTi nayofi marcvalia. marcvlovanTa

umravlesobis marcvali erTnairi aRnagobisaa. magaliTisaTvis

moviyvanoT xorblis marcvlis aRnagoba. igi Sedgeba ramdenime

nawilisagan.

1) qeris, Svriis, brinjis yvavilovani garsebi ZiriTadad

Sedgeba celulozisagan da gadamuSavebis dros cildeba (garda im

qerisa, romlisganac ludis alao unda daamzadon);

2) nayofisa da Teslis garsebi ZiriTadad auTvisebadi niv-

Tierebebisagan (celuloza, mineraluri nivTierebebi da sxv.) Sedge-

ba, amitom marcvals fqvilad gadamuSavebis dros acileben qatos;

3) aleironuli fena mdidaria mkvebavi nivTierebebiTa da

vitaminebiT, magram isini imyofebian ujredebSi, romelTa garsi

adamianis organizmSi ar gadamuSavdeba. gadamuSavebis dros es

fenac gamoeyofa qatos saxiT;

4) endospermi anu fqvilovani birTvi iWers marcvlis mTel

Siga nawils. igi Sedgeba msxvili ujredebisagan, romlebic amovse-

bulia saxamebliT, ciliT an sxva nivTierebebiT;

5) Canasaxi marcvlis is nawilia, saidanac axali mcenare

unda ganviTardes. is  mdidaria  mkvebavi  nivTierebebiT,     B,    P P, E
jgufis vitaminebiT da Seicavs bevr cxims. marcvlis gadamuSavebis

dros Canasaxs acileben, radgan masSi arsebuli csimi aramdgradia

da Senaxvis dros afuWebs fqvils.

4.3. fqvili

fqvili sxvadasxva granulometriuli Sedgenilobis fxvni-

lisebri produqtia, romelic miiReba marcvlovani kulturebis,

wiwiburasa da parkosnebis daqucmacebiT (dafqviT).

xorblis fqvils Rebuloben sxvadasxva teqnologiuri Rirsebis

marcvlisagan. magaliTad, magari xorblis marcvlisagan mzaddeba

ori xarisxis makaronis burRuli: umaRlesi xarisxisa – burRuli

30%-iani gamosavliT da pirveli xarisxisa – naxevrad burRuli

72%-iani gamosavliT. makaronis fqvili unda Seicavdes aranakleb

30% webogvaras da hqondes moyviTalo-kremisferi elferi, rogorc
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sasaqonlo makarons.

pursacxobi xorblis fqvili oTx xarisxad aris dajgufebu-

li: cexvili (96% gamosavliT), umaRlesi xarisxis (30%-iani gamo-

savliT), I xarisxis (72%-iani) da II xarisxisa (85%-iani).

fqvilis qimiuri Sedgeniloba sxvadasxva xarisxebisaTvis um-

niSvnelod gansxvavdeba. wylis garda (14%-mde) fqvili Seicavs:

cilebs - 10_14%, aTvisebad naxSirwylebs - 70_75% (maT Soris

Saqrebs 1,5_3%-s), celulozas – 0,1_1,6%, cximebs – 0,9_1,5%,

nacrovan nivTierebebs – 0,5_1,7%.

xorblis fqvilis teqnologiuri Tvisebebi ganisazRvre-

ba misi unariT – warmoqmnas comi garkveuli fizikuri maxasi-

aTeblebiT: drekadobiT, elastikurobiT, plastikurobiT, fqvilis

“ZaliT”, airwarmoqmnis unariT, feriT da gadamuSavebis pro-

cesSi gamuqebis unariT.

Zalis mixedviT asxvaveben Zlier, saSualo da sust fqvils.

Cveulebriv, Zlieri da susti fqvilisagan ar miiReba damakmayofile-

beli xarisxis puri. ureven ra maT erTmaneTSi TanafardobiT, romel-

sac adgens qarxnis laboratoria, Rebuloben saSualo Zalis fqvils

maRali xarisxis puris gamosacxobad.

fqvilis Zala ZiriTadad webogvaras xarisxiTa da raodeno-

biT dgindeba. defeqtiani marcvali (aRojebuli, mavneblebiT daa-

vadebuli) sust fqvils iZleva.

fqvilis airwarmoqmnis unari damokidebulia masSi sakuTari

Saqrebis Semcvelobasa da fqvilis saxameblis amilolituri fer-

mentebiT daSlis dros maTi dagrovebis siCqareze. es maCvenebeli

metad mniSvnelovania, radgan masze damokidebulia safuvris uwyve-

ti kveba, romelic iwvevs comis duRils da gafxvierebas.

fqvilis feri ganisazRvreba  masSi pigmentebis arsebobiT,

romlebic marcvlidan gadadis. fqvili miT muqia, rac metia misi

nacrianoba. Senaxvis dros mimdinareobs fqvilis momwifeba, risi

erT-erTi niSanicaa misi gaTeTreba. fqvilis pursacxob Tvisebebze

arsebiTad moqmedebs misi dispersiulobis xarisxi, rasTanac mWidrodaa

dakavSirebuli wylis STanTqmis unari.
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4.4. xili da bostneuli

xili da bostneuli kvebis mniSvnelovani produqtebia; mdi-

daria naxSirwylebiT, organuli mJavebiT, maTi marilebiT, vita-

minebiT, mineraluri elementebiT; nawils uSualod moixmaren sakvebad

kulinaruli gadamuSavebis Semdeg an mis gareSe, nawili ki nedleulia

samrewvelo gadamuSavebisaTvis.

Saqris Warxali ZiriTadi nedleulia Saqris misaRebad; karto-

fili nedleulia spirtis, saxameblis, xangrZlivi Senaxvis karto-

filproduqtebis dasamzadeblad; xili da bostneuli nedleulia

sakonservo mrewvelobisaTvis; yurZeni da kenkra Rvinis, ualkoho-

lo sasmelebisa da wvenebis dasamzadebeli nedleulia.

aRnagobis mixedviT xils oTx jgufad yofen – Teslovani,

kurkovani, kenkra da kakalnayofiani. Teslovan xils miekuTvneba vaS-

li, msxali, yvela citrusovani; kurkovans – alubali, bali, qliavi,

gargari da maTi tipis xili; kenkrovans – yurZeni, marwyvi, Jolo,

mocxari da sxv.; kakalnayofians – Txili, kakali, wabli, nuSi da sxv.

bostneuls or jgufad yofen: hemetaciuri da nayofiani.

hemetaciurs miekuTvneba kombosto, salaTi, xaxvi, saneleblebi,

(romelTa foTlebsac iyeneben), fesvbolqviani mcenareebi (karto-

fili, stafilo, Warxali da sxv.), yvavilovani bostneuli (artiSo-

ki, yvavilovani kombosto). nayofian bostneuls miekuTvneba gogra,

tomatebi, kitri, parkosnebi (mwvane barda) da sxv.

xilisa da bostneulis qimiuri Tvisebebi maTi SedgenilobiT

ganisazRvreba. xil-bostneuli nedleulis umniSvnelovanesi maxasi-

aTebelia mSrali nivTierebebis Semcveloba, e.i. yvela SigTavsisa,

wylis garda. mSrali nivTierebebis raodenoba xilsa da kenkraSi

umetesad 10-dan 20%-mde meryeobs; zogierT kenkraSi, magaliTad,

yurZenSi, SeiZleba 25%-ze mets miaRwios. mSrali nivTierebebiT

mdidaria bostneulic; Saqris Warxalsa da kartofilSi igi 25%-s

aRwevs, stafiloSi – 14-s, mwvane bardaSi – 20%-s.

samrewvelo gadamuSavebisaTvis gamoiyeneba mSrali niv-

Tierebebis didi raodenobiT Semcveli kartofili. misi saukeTe-

so jiSebia tempi, voltmani, lorxi; saqarTveloSi gavrcelebuli
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jiSebia maJestiki, TrialeTuri, saxalxo, lorxi, epikuri. bolqve-

bi Seicavs 25%-mde mSral nivTierebebs, maT Soris 18% saxamebels,

1% Saqrebs, 2% cilebs, 1% mineralur nivTierebebs. danarCeni 3%

modis celulozaze, peqtinur nivTierebebsa da sxv.

Saqris Warxlis saSualo qimiuri Sedgeniloba aseTia (%-iT):

wyali – 75, mSrali nivTierebebi – 25; maT Soris Saqari – 17,5;

araSaqrebi – 7,5; uxsnari araSaqrebi (rbilobis CaTvliT) – 5;

xsnadi araSaqrebi – 2,5 (azotovani organuli – 1,1; araazotovani

organuli – 0,9; mineraluri – 0,5).

xil-bostneulSi mSrali nivTierebebis raodenoba damokide-

bulia aramarto nedleulis saxeobasa da xarisxze, aramed maTi

moyvanis konkretul pirobebze, agrofonze, amindze, transportirebisa

da Senaxvis pirobebze da sxv.

xilisa da bostneulis mSrali nivTierebebis didi nawili

warmodgenilia iseTi naxSirwylebiT, rogoricaa saxamebeli, saqaro-

za, glukoza, fruqtoza; Saqrebze modis (% nedleulis masidan):

vaSlSi - 10-dan 15-mde, alubalSi - 8-dan 15-mde, marwyvSi – 5-dan 8-

mde, Saqris WarxalSi – 80-dan 90-mde. cilebi da cximebi xil-bost-

neulSi umniSvnelo raodenobiTaa: xilSi ar aRemateba 1%-s, bost-

neulSi - 5%-s. mxolod kaklebia mdidari cilebiTa da cximebiT.

gansakuTrebiT didi kvebiTi mniSvneloba aqvs xil-bostneul-

Si mineraluri marilebisa da vitaminebis Semcvelobas.

didi teqnologiuri mniSvneloba aqvs xil-bostneulSi

mTrimlavi, sagemovno da aromatuli nivTierebebis Semcvelobas.

mTrimlavi nivTierebebi asrulebs dacviT funqcias maTi Senaxvis

dros. xil-bostneulis gemoze moqmedebs maTSi Semavali sakvebi

mJavebi – vaSlis, limonis, Rvinis, mJaunis; maTi raodenoba icvleba

0,15-dan 6,0%-mde. aromati gapirobebulia eTerovani zeTebiT. mRe-

bavi nivTierebebi imyofeba nayofis kanSi, iSviaTad rbilobSi.

xil-bostneulSi Semavali nivTierebebidan didi mniSvnelo-

ba aqvs agreTve glikozidebs – naxSirwylebis naerTebs spirtebsa,

mJavebsa da aldehidebTan. glikozidebi Sxamiania, magram mcire

raodenobiT Semcvelobisas aqvs aRmgznebi Tvisebebi. yvelaze ufro

gavrcelebuli glikozidebia solanini (tomatebsa da badrijanSi,
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kartofilis kanSi), amagdalini (nuSis birTvSi), Teobromini (kakaos

marcvlebSi), kofeini (yavaSi).

4.5. wyali

wyali umniSvnelovanesi teqnologiuri komponentia umrav-

lesi sakvebi produqtebis damzadebis dros. igi ganapirobebs naxe-

varfabrikatebis  Tvisebebis bioqimiur da fizikur-qimiur cvlile-

bebs. wyali aris fermentaciuli procesebis garemo da aqtiuri

monawile. garda amisa, fizikur-qimiur movlenebSi, romlebic Tan

axlavs naxevarfabrikatebis damuSavebas, vlindeba wylis molekulis

polaroba. misi es Tviseba gapirobebulia wylis molekulaSi Jang-

badisa da wyalbadis atomebis asimetriuli ganlagebiT. amasTan,

Jangbadis atomi inarCunebs or sust uaryofiT muxts, xolo wyal-

badis TiToeuli atomi – erT mcire dadebiT muxts. amis wyalobiT

koloidur sistemebSi aRiZvreba e.w. wyalbaduri bmebi, warmoiqmneba

sxvadasxva kompleqsebi, romlebSic wylis molekulebi wyalbaduri

bmebiT ukavSirdeba sxva nivTierebebis damuxtul nawilakebs (cilebs,

saxamebels). ufro xSirad wylis wyalbadatomebi ukavSirdeba cilis

molekulaSi azotis an Jangbadis atomebs; am dros wyali xdeba

aqceptori nivTierebis struqturis nawili. Jangbadis yoveli atomi

an -NH- jgufi akavebs wylis or molekulas,   OH-  an NH2-
jgufi – sams, xolo   -COOH   jgufi – oTxs.

wyalbaduri bmebi Tumca sustia, mniSvnelovan rols as-

rulebs koloiduri sistemebis adsorbciul hidrataciaSi, gana-

pirobebs ra tenis yvelaze ufro mWidro kavSirs masalasTan, kolo-

idebis osmosur gajirjvebasTan SedarebiT.

teqnologiuri miznebisaTvis gamoiyeneba sasmeli wyali qalaqis

milgayvanilobidan; igi unda akmayofilebdes standartis moTxovnebs.

standartis Tanaxmad, sasmeli wyali unda iyos gamWvirvale,

ufero, gareSe gemosa da sunisagan Tavisufali, ar unda Seicavdes

paTogenur mikrobebs. dasaSvebia Semcveloba (mg/l):  rkinis (jamuri)
– 0,3; tyviis – 0,1; dariSxanis – 0,05; TuTiis – 5,0; aqtiuri

qloris – 0,5; suni da gemo, rac 5-baliani sistemiT fasdeba, ar
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unda iyos 2 balze meti 200 C-ze, qlorfenoluri suni ar daiSveba.

baqteriebis saerTo ricxvi sakveb  areze 1 ml wylis daTesvis dros

370 C-ze 24 sT-iani Termostatirebisas 100 koloniaze meti ar unda

iyos.

mineraluri marilebidan wyalSi ZiriTadad Ca-isa da Mg-
is bikarbonatebi da sulfatebi Sedis. maT garda mcire raodeno-

biT SeiZleba iyos qloridebi, nitratebi, nitritebi, fosfatebi

da organuli naerTebi; qloris, amiakis, didi raodenobiT tutee-

bis, azotis, azotovani da fosformJavebis Semcveloba miuTiTebs

cxoveluri naSTebiT wylis gabinZurebaze. teqnologiaSi aseTi

wylis  gamoyeneba akrZalulia. amiakisa da nitratebis Semcvelo-

ba mxolod kvalis saxiTaa dasaSvebi.

miRebulia wylis Sefaseba sixistis mixedviT, e.i. CaO-sa da
MgO-s jamuri Semcvelobis mixedviT. wylis sixiste gapirobebulia

masSi kalciumisa da magniumis ionebis SemcvelobiT; sixistes

gamoxataven 1 l wyalSi kalciumisa da magniumis ionebis mili-

gramekvivalentebis SemcvelobiT: 1 mg.ekv. Seesabameba 20,04 mg

Ca2+-is an 12,16 mg Mg2+-is Semcvelobas erT litr wyalSi.

V TaviV TaviV TaviV TaviV Tavi

5.1. nedleulis Senaxva da misi momzadeba warmoebisaTvis

nedleulis Senaxva nebismieri teqnologiuri procesis Se-

madgeneli rgolia, romlis amocanaa: nedleulis Senaxva udanakar-

god an minimaluri danakargebiT da misi xarisxis SenarCuneba an

amaRleba.

praqtikulad am amocanis ganxorcieleba SesaZlebelia im

teqnologiuri xerxebis erTobliobiT, romlebic Senaxvis teqnologiis

arss Seadgens. moviyvanoT  am xerxebidan umniSvnelovanesi:

1) nedleulis momzadeba Sesanaxad - minarevebisagan gawmen-

da, partiebad daxarisxeba, tarireba da paketebis, konteinerebis,

Stabelebis formireba;

2) gamoSroba (marcvlisa da Tesleulis) an dakonserveba

(xilisa da bostneulis);
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3) garemos optimaluri parametrebis Seqmna da regulireba

(airgaremos Sedgeniloba, fardobiTi tenianoba, temperatura);

4) maragebis dacva sxvadasxva mavneblebis SeRwevisa da ganvi-

Tarebisagan (mwerebi, mRrRnelebi, frinvelebi);

5) nedleulis momzadeba warmoebisaTvis.

5.2. danakargebis Semcireba

nedleulis Senaxva misi gamoyenebis momentamde, metad mniS-

vnelovani sameurneo amocanaa. saerTaSoriso organizaciebis mo-

nacemebiT, marcvleulis danakargi wliurad Seadgens 6_10%-s da

mets, wvniani nedleulisa ki - 20_30%-s aWarbebs.

nedleulis danakargi gapirobebulia misi fiziologiuri

TvisebebiT da Senaxvis pirobebiT. arsebobs orgvari danakargi –

masis  da xarisxis.

danakargis orive saxe urTierTkavSirSia, Tumca ara yovelTvis.

umetes SemTxvevebSi produqtis masis danakargs Tan axlavs misi

xarisxis gauaresebac, da piriqiT.

nedleulis danakargebi misi Senaxvisa da transportirebisas

SeiZleba xuT jgufad daiyos: meqanikuri an fizikuri, fizikur-

qimiuri, biologiuri, bioqimiuri, qimiuri. TiToeuli maTgani, ga-

momwvevi mizezebidan gamomdinare, qvejgufebad iyofa. magaliTad,

meqanikuri danakargebidan produqtis fizikuri Tvisebebis, taris

xarisxis, SesafuTi masalis Tvisebebze damokidebulebiT SeiZleba

gamovyoT danakargebi gadinebiT, gamtverviT, dabneviTa da sxv. pirveli

axasiaTebs Txevad masalebs, meore – fxviers.

fizikur-qimiur danakargebs miekuTvneba danakargebi

aorTqlebiT. es damaxasiaTebelia Txevadi produqtebisa da xil-

bostneulisaTvis.

biologiuri danakargebi, maTi gamomwvevi mizezebis mixed-

viT, SeiZleba gapirobebuli iyos mikrobiologiuri procesebiT da

mavneblebis gamravlebiT (mwerebis, mRrRnelebis).

bioqimiuri danakargebi dakavSirebulia ZiriTadad sunTqvis

procesebTan da damaxasiaTebelia cocxali organizmebisaTvis.
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qimiuri danakargebi SeiZleba sxvadasxva mizezebma gamoiwvios:

radiaciam, sinaTlem, haeris Jangbadma, araorganulma katalizatoreb-

ma.

5.3. nedleuli – rogorc Senaxvis obieqti

nedleuli, rogorc Senaxvis obieqti, or jgufad iyofa:

mSrali (marcvleuli, fqvili da sxv.) da wvniani (xil-bostneuli).

marcvlovani da fqvilovani nedleuli mravalferovania saxeo-

bisa da xarisxis mixedviT; maTi Tvisebebi, rogorc Senaxvis obieqti-

sa, bevr rameSi msgavsia. marcvleulisaTvis damaxasiaTebelia kri-

tikuli sineste; aseTive sineste aqvs fqvilsac. kritikulze meti

sinestis dros marcvleulsa da fqvilovan produqtebSi mkveTrad

izrdeba bioqimiuri da mikrobiologiuri procesebis aqtivoba.

normalurad Senaxuli marcvali da fqvili yovelTvis dasaxlebu-

lia mikroorganizmebiT, magram kritikulze dabali sinestis dros

isini araaqtiurebia.  nebismier  marcvleulSi  misi  masis 1 g-ze

aRmoCenilia ramdenime aTeuli aTasidan aseul aTasamde da

milionamdec ki mikroorganizmi, romlebic TiTqmis mTlianad

miekuTvneba aerobulebis jgufs, e.i. mikrobebs, romlebic cxovelmoq-

medni arian Jangbadis Tanaobisas. praqtikulad aseTivea mikroorga-

nizmebis Sedgeniloba axladdafqvil fqvilSi.

marcvleulisa da fqvilis mikroorganizmebi, Tumca kri-

tikulze dabali sinestisas araaqtiurebi arian, kargad inaxeba

xangrZlivad (ramdenime weli), xelsayrel pirobebSi SeuZlia gam-

ravldes da aqtiurad imoqmedos nedleulis xarisxze.

marcvleulisa da fqvilis mikrofloris umetesobas aqvs

gamravlebis optimumi 200_400C-ze, minimumi – 50_100C-ze da maqsi-
mumi – 400_450C-ze, Sesabamisad. temperatura - 5_100C - SeiZleba

CavTvaloT barierad, romelzedac mikroorganizmebis gamravleba

Cerdeba. marcvleulisa da fqvilis garemoSi arsebobas mikroorga-

nizmebidan yvelaze metad Seguebulia sxvadasxva obebi.

amrigad, yvelaze ufro mniSvnelovani faqtorebi, romlebic

aregulirebs marcval-fqvilovani nedleulis biologiur aqtivobasa

da biologiur procesebs, aris tenianoba da temperatura.
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wvniani nedleuli kidev ufro mravalferovania, vidre marcval-

fqvilovani. xanmokle an xangrZlvad Sesanaxad midis bostneulis

60-mde da xilis 20-mde saxeoba, magram miuxedavad maTi botanikuri

saxeobisa da xarisxis donisa, xil-bostneulis, rogorc Senaxvis

obieqtis, Tvisebebi bevr rameSi msgavsia, rac  saSualebas iZleva

gamoviyenoT maTi damuSavebis organizaciis, Sesanaxad momzadebisa

da TviT Senaxvis zogadi principebi.

xilisa da bostneulis, rogorc Senaxvis obieqtebis, ZiriTa-

di Taviseburebaa tenis didi Semcveloba. tenis 1/5 bmuli saxiTaa,

danarCeni Tavisufal mdgomareobaSia, rac ganapirobebs ara marto

gadidebul nivTierebaTa cvlas, aramed xilisa da bostneulis ma-

Ral mgrZnobiarobas garemo pirobebisadmi. nivTierebaTa cvlisa da

mikrobiologiuri procesebis intensivobis Sesamcireblad xil-bost-

neul nedleuls inaxaven dabal temperaturaze, xolo tenis tran-

spiraciis (aorTqlebis) Sesamcireblad – iseT garemoSi, sadac Se-

qmnilia maRali tenianobis are. gasaTvaliswinebelia, rom tenis danakar-

gi gamoiwvevs turgoris Semcirebas an nedleulis daWknobasa da

masis dakargvas. damWknar xilsa da bostneulSi mkveTrad mcirdeba

imuniteti, aqtiurdeba mikroorganizmebi, romlebic iwvevs nedleu-

lis lpobas, daobebas da afuWebs mas.

xil-bostneuli keTilnayofieri garemoa mikroorganizmebi-

saTvis; magaliTad, kombostos Tavis gare foTlebis 1 g-ze budobs

1_2 mln mikroorganizmi. ufro metia kartofilis, Zirxvenebisa da

zogierTi xilis zedapirze.

yvelaze ufro gavrcelebulia fitopaTogenuri mikroorga-

nizmebi, romlebic azianebs wvnian nedleuls Semdegi daavadebebiT:

xilis sidample, cisferi da mwvane sidample, ruxi da Savi obi,

kartofilis sveli sidample da sxv.

5.4. Senaxvis dros kvebis produqtebSi mimdinare procesebi

daukonservebeli sakvebi produqtebis umravlesoba Senaxvis

dros met-naklebad icvleba rogorc Sedgenilobis, aseve xarisxis

mxriv. garkveul pirobebSi es cvlileba SeiZleba imdenad Rrma

iyos, rom produqti mTlianad an nawilobriv gafuWdes.
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cvlilebaTa siCqare da xasiaTi damokidebulia produqtis

Sedgenilobasa da Senaxvis pirobebze. produqtis SedgenilobaSi

Semavali calkeuli komponentebidan mis Senaxvaze uzarmazar gav-

lenas axdens produqtis wyali da agreTve masSi Semavali aramdgra-

di, advilad Jangvadi nivTierebebi.

 produqtis Senaxvis dros gare faqtorebidan gansakuTrebu-

li mniSvneloba aqvs temperaturasa da sasawyobo saTavsos haeris

fardobiT tenianobas, mikrofloriT produqtis daTeslianebas da

zogierT sxva faqtors.

mravali produqti da sakvebi Tavisi bunebiT im fermentebis

Semcveli biologiuri obieqtia, romelTa monawileobiTac mimdinareobs

yvela cocxali organizmisaTvis damaxasiaTebeli procesebi, kerZod,

sunTqvis procesebi. aseT sakveb obieqtebs miekuTvneba xil-bostneu-

li, marcvlovnebi, Tesleuli da sxv.

am sakvebi obieqtebis Sesaxeb unda gvaxsovdes, rom isini

mcenareul samyaros miekuTvnebian, radganac es garemoeba garkveul-

wilad gansazRvravs maT biologiur specifikas. kerZod, mcenareuli

organizmis sunTqva, iseTebisa, rogoricaa marcvleuli da saerTod

mcenareTa Teslebi, SeiZleba orgvarad mimdinareobdes: rogorc ha-

eris Tanaobisas, aseve garkveuli droiT mis gareSe. pirvel SemTx-

vevaSi sunTqvas ewodeba aerobuli, meoreSi – anaerobuli. cxove-

lur organizms ki sunTqva mxolod haerze SeuZlia, e.i. aerobulad.

sunTqvis procesi mimdinareobs yoveli cocxali organizmis

ujredSi, magram cxovelur organizmSi ujredebis JangbadiT mo-

marageba xorcieldeba Zalian rTuli mowyobilobis saSualebiT

sisxlZarRvTa sistemis saxiT, rac mcenareebs ara aqvs; sunTqvis

procesis arsi ki maTTvis erTnairia: organuli nivTierebebis, pirvel

rigSi naxSirwylebis, Jangva-aRdgeniTi gardaqmnebis Sedegad war-

moiqmneba Tavisufali energia, romelic aucilebelia TiToeuli

ujredis sasicocxlo moqmedebisaTvis.

aerobuli sunTqva. aerobuli sunTqvisas organizmi haeridan

STanTqavs Jangbads JangviTi reaqciebisaTvis da gamoyofs garemoSi

daJangvis saboloo produqtebs –   CO2-sa da H2O-s. am dros warmoiqm-
neba bevri siTbo, rac mowmobs Tavisufali energiis gamoyofas
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nivTierebaTa JangviTi daSlis dros.

am dros organizmSi mimdinare cvlilebebis saerTo balansi

ase gamoixateba:

C6
 H12 O6

 +6 O2 → 6 H2 O + 6 C O2 + 674 kkal.

am gantolebiT gamosaxuli JangviTi Pprocesi ise ar unda

gavigoT, TiTqos glukozis molekulaSi Jangbadi  uSualod uerT-

debodes naxSirbadsa da wyalbads. Tanamedrove warmodgenebiT or-

ganizmSi Saqris daJangva Zalian rTuli gziT midis: glukoza iJan-

geba wyalbadis atomebis gadacemiT Sesabamisi aqceptorebisadmi,

romelTa rolsac organizmis ujredebSi asrulebs advilaRdgenadi

naerTebi. wyalbadis es mowyveta xorcieldeba specialuri fermen-

tis – dehidrogenazas meSveobiT. gaivlis ra rig Sualedur aqcep-

torebs, wyalbadi bolos da bolos  xvdeba Jangbads da warmoqmnis

wyals. analogiurad warmoiqmneba C O2  sunTqvis dros.
gantoleba gviCvenebs, rom 1 gmoli glukozis aerobul

daJangvaze ixarjeba 192 g Jangbadi da am dros warmoiqmneba 108 g

H2O  da 264g CO2;  amave dros gamoiyofa 674 kkal siTbo. aqedan

gamodis, rom Sesanaxad dawyobili sakvebi garemos normaluri sunTqvi-

saTvis aucilebelia masTan ganuwyvetliv midiodes haeris axali

nakadi da droulad cildebodes mas sunTqvis dros gamoyofili

wylis orTqli da naxSirorJangi. amitom sawyobi aRWurvili unda

iyos saWiro ventilaciiT.

radganc sunTqva fermentaciuli procesia, misi intensivoba

pirvel rigSi gansazRvruli iqneba produqtis tenianobiTa da Senaxvis

temperaturiT. tenianobaze damokidebulia ujredis protoplazmis

koloidebis gajirjvebis xarisxi, agreTve, protoplazmaSi ganTavse-

buli fermentebis gajirjvebis xarisxi da maTi aqtivobac. meore

mxriv substratic, romelzedac unda imoqmedos fermentma, tenis

naklebobisas gadadis uxsnar mdgomareobaSi da naklebad damyoli

xdeba fermentisaTvis. amitom Sesanaxad gaTvaliswinebul produ-

qtSi misi sunTqvis unari SeiZleba srul Caqrobamde daviyvanoT

gamoSrobis gziT tenianobis Semcirebisas.

meore faqtori, romelic Rrma gavlenas axdes organizmis
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yvela sasicocxlo gamovlinebaze, maT Soris sunTqvazec, aris tem-

peratura. sunTqvis optimaluri temperaturis dadgenisas, e. i.

iseTi temperaturis, rodesac sunTqva yvelaze intensiurad midis,

saWiroa cdis xangrZlivobis gaTvaliswineba. xanmokle gamocdisas

temperaturuli optimumi SeiZleba ufro maRali aRmoCndes, vidre

xangrZlivi gamocdisas.

roca Sewydeba organizmisaTvis Jangbadis miwodeba, cxove-

luri organizmi iRupeba, mcenareuli organizmi ki, magaliTad,

marcvleuli, arsebobs raRac drois ganmavlobaSi uJangbadodac,

gadarTavs ra Tavis sunTqvas aerobuli formidan anaerobulze;

Tumca isic marTalia, rom es xdeba marcvlis Sedgenilobisa da

Tvisebebis met-naklebi cvlilebebis fasad.

anaerobuli sunTqva. anaerobuli sunTqva ise ar unda gavigoT,

TiTqos am dros organizms Jangbadi ar sWirdeba. am SemTxvevaSic

Jangbadi aqtiurad monawileobs orgnizmis Jangva-aRdgeniT reaqciebSi,

romlebic gaerTianebuli arian “sunTqvis” cnebaSi. magram anaero-

biozis dros organizmi Jangbads Rebulobs ara garedan, e. i. ara

haeridan, aramed iyenebs Tavissave Jangbads, Slis ra amisaTvis Sesa-

bamisi fermentuli sistemebis monawileobiT sakuTar JangbadSemcvel

nivTierebebs, pirvel rigSi naxSirwylebs (monozebs). anaerobuli sunTqvis

dros organizmi iseve, rogorc aerobulisas, gamoyofs CO2-s, magram

mis garda am dros warmoiqmneba rigi bolomde dauJangavi naerTebisa,

romlebic aerobulis dros ar warmoiqmneba, upirvelesad, _ eTilis

spirti da mcire raodenobiT umaRlesi spirtebi, zogierTi organuli

mJava, Zmris aldehidi da sxv. amave dros gamoiyofa siTbo, rogorc

aerobuli sunTqvisas, mxolod mniSvnelovnad naklebi raodenobiT.

anaerobuli sunTqvisas mimdinare gardaqmnebis saerTo

balansi gamoixateba Semdeg gantolebiT:

C6 H12
 
O6 → 2 CO2 + 2 C2 H5OH + 27 kkal.

rogorc es gantoleba gviCvenebs, anaerobuli sunTqva

gamoyofili nivTierebebis SedgenilobiT, raodenobiT da reaqciis

Tburi efeqtiT spirtuli duRilis procesis identuria.

anaerobuli sunTqvis intensivoba iseve, rogorc aerobu-
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lisa, pirvel rigSi damokidebulia agreTve produqtis tenianobasa

da temperaturaze.

5.5. nedleulis Senaxvis reJimebi

Senaxvis reJimi es aris garemos parametrebisa da pirobebis

erToblioba, romelic moicavs airis Sedgenilobas, fardobiT

tenianobasa da temperaturas. marcvlis masis, rogorc Senaxvis

obieqtis moyvanili Tvisebebi gviCvenebs, rom mis Senaxvaze moqmedi

umniSvnelovanesi faqtorebia TviT marcvleulisa da garemos far-

dobiTi tenianoba, marcvleulis masisa da garemomcveli ares temper-

atura, haeris Sexeba marcvalTan (aeracia). praqtikaSi Camoyalib-

da marcvleulis Senaxvis sami reJimi: mSral mdgomareobaSi, e. i.

kritikul tenianobamde sinestiT, gacivebul mdgomareobaSi da

uhaerod.

mSrali marcvali kargad inaxeba arevis gareSe sawyobSi 4_5

weli da elevatoris silosebSi - 2_3 weli. kvebis produqtebis sawar-

moebSi marcvleuli (magalaTad, qeri ludis qarxnebSi) inaxeba 2_3 Tve.

marcvlis Senaxva gacivebul mdgomareobaSi Senaxvis erT-erTi

gavrcelebuli xerxia. gamoiyeneba marcvlis masis pasiuri gaciveba

(bunebrivi gaciveba siciveebis dadgomasTan erTad)  da nayaris aqti-

uri ventilacia civi haeriT. gacivebis pirveli etapia 100C-ze dab-
la gaciveba, meore etapi – 00 C  temperaturaze dabla gaciveba.

marcvlis Senaxva haerTan Sexebis gareSe, miznad isaxavs mwere-

bisa da aerobuli mikroorganizmebis sunTqvisa da cxovelmoqmedebis

damuxruWebas. uJangbado garemos Seqmna sxvadasxva gziT SeiZleba:

TviTkonservaciiT, e. i. marcvlis sunTqvis Sedegad gamoyofili CO2-is

dagrovebiT; marcvlis masaSi   CO2-is an   N2-is SeyvaniT, romlebic

saTavsidan da marcvleulis masidan gamodevnian haers. es meTodi

moiTxovs sawyobebis srul hermetulobas. marcvleulis miwisqveSa

Senaxva (gruntSi Senaxva) uJangbado Senaxvis saxeobaa.

xil-bostneuli nedleulisaTvis ZiriTadad gacivebul mdgo-

mareobaSi Senaxvis reJims iyeneben. 00C-mde gaciveba axSobs nedleu-

lis masaSi Semavali yvela cocxali obieqtis cxovelmoqmedebas

(TviT nedleulis, mwerebis, mikroorganizmebis sunTqva), aCerebs
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fiziologiuri da infeqciuri daavadebebis ganviTarebas. gacivebi-

saTvis iyeneben xelovnur an bunebriv (Semodgoma-zamTar-gazafxu-

lis periodSi) sicives. yvelaze Zvirfasi nedleuli – xili, kenkra,

tomati – inaxeba macivrebSi.

xilisa da bostneulis macivrebSi Senaxva sxvadasxva pirobebSi

xdeba – gacivebul an gayinul mdgomareobaSi. zogierTi saxeobis

nedleuli (kenkra, tomatebi, mwvanili) cocxali saxiT ramdenime

dRe inaxeba, sxvebi ki (sazamTro vaSli, msxali, yurZeni, citruse-

bi) – ramdenime Tvis ganmavlobaSi.

gacivebuli wvniani nedleulis Senaxvis erT-erTi umniSvnelo-

vanesi pirobaa optimaluri temperaturisa da fardobiTi teniano-

bis dacva. xilisaTvis temperaturuli reJimi aseTia: vaSli - -0,5-

dan +0,50C-mde; msxali, atami, gargari, alubali, bali – 00C;
forToxali, limoni – 0,5-dan 40C-mde; kenkra – 0-dan +50C–mde da
a.S.; haeris optimaluri tenianoba vaSlis, msxlis, yurZnisaTvis

85_90%-s Seadgens, kurkovanebisaTvis – 80_85%-s, citrusebisaTvis

– 78_83%-s. xangrZlivi SenaxvisaTvis xili da bostneuli  SeiZleba

gaiyinos -180C-mde da Semdeg SevinaxoT 6 Tveze meti xniT.
masobrivi moxmarebis bostneuli (Zirxvenebi, kombosto) da

kartofili inaxeba specialur bostneulsacavebSi, romlebic aRWur-

vili aris aqtiuri ventilaciiT, an Txrilebsa da miwiszeda burteb-

Si. xil-bostneulis Senaxvis universaluri reJimi ar arsebobs.

kartofilis Senaxvis dros dauSvebelia misi gaciveba 00C-mde
da miT umetes misi gayinva, radgan dabal temperaturaze saxameblis

nawili hidrolizdeba Saqrebad da kartofili tkbili xdeba.

Saqris Warxlis Senaxvis procesSi sunTqvasa da sxva Tanamdev

procesebze ixarjeba mniSvnelovani raodenobis sakuTari Saqrebi.

maTma danakargebma SeiZleba gadaaWarbos sawarmoo danakargebs. amis

Tavidan asacileblad saWiroa:

1) fesvebis dacva meqanikuri dazianebisa da daWknobisagan;

2) ar davuSvaT Warxlis gayinva-swrafi galRoba;

3) SevinarCunoT Warxlisa da haeris temperatura 1-30C. sunTqvis
dros gamoyofili siTbo movaciloT aqtiuri ventilaciiT;

4) SevqmnaT garemos tute reaqcia, risTvisac Warxali gavrecxoT kiriT.
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5) ar davuSvaT tenis kondensacia fesvebis zedapirze;

6) Sesanaxad davawyoT saRi Warxali, miwisa da daWyletili minarevebis

gareSe.

xil-bostneuli nedleulis umetesoba Seicavs ufro nakleb

mSral nivTierebebs da ara iseTi mniSvnelovani raodenobiT, rogorc

kartofili da Saqris Warxali  saxamebelsa da Saqrebs. es nedleuli

inaxeba gayinvis maxlobel temperaturaze, 0-dan -10C-mde. gacivebul
haerze inaxeba, magaliTad, kombosto, stafilo, xaxvi, vaSli, yurZe-

ni, kurkovani xili, kenkra da sxv. xil-bostneulis mxolod zogier-

Ti warmomadgeneli gadis samkurnalo periods da momwifebis stadias

ufro maRal temperaturaze. magaliTad, stafilosaTvis samkurnalo

periodad sakmarisia 7_10 dRe 7_130C-ze, Taviani xaxvisaTvis aucile-

belia 3 dRe, magram 30_400 C temperatura.
xil-bostneuli produqtebis Senaxvis xangrZlivoba sxva-

dasxvaa da damokidebulia mis wyobadobaze. kargi wyobadoba aqvs

sufris Zirxvenebs, kombostos, vaSls, yurZens, zogi jiSis xaxvs.

maTi Senaxvis vadaa 6_7 Tve. Semcirebuli wyobadoba aqvs tomats,

kitrs, kurkovan xils, kenkras, mwvane bostneuls. maTi Senaxvis

vada ramdenime kviras, ukeTes SemTxvevaSi 2_3 Tves ar aRemateba.

xil-bostneuli nedleulis Senaxva, garda gacivebisa, xde-

ba regulirebuli airis garemoSic; amisaTvis haeris Jangbads

sanaxevrod cvlian naxSirorJangiT; saerTod, orive meTods erT-

droulad iyeneben, riTac wvniani nedleulis Senaxvis vada 2-3-

jer izrdeba. magram unda gaviTvaliswinoT, rom ar SeiZleba

kartofilis Senaxva CO2-iT gamdidrebuli haeris garemoSi, rad-

gan am dros mimdinareobs fiziologiuri procesi da bolqvis

guli Savdeba.

5.6. nedleulis momzadeba gadamuSavebisaTvis

nedleulis momzadebis meTodebi mravalferovania da damokide-

bulia mis saxeobaze, fizikur mdgomareobasa da Semdgomi gadamuSavebis

xerxebze. erTmaneTis msgavsia fxvieri mSrali nedleulis momzadebis

meTodebi iseve, rogorc  wvniani (xil-bostneuli) nedleulisa.

mSrali nedleulis momzadeba. am jgufs miekuTvneba yvela saxis
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mSrali (fxvieri da myari) nedleuli: marcval-fqvilovani, parkosani,

Saqari, sufris marili, myari cximebi, dawnexili safuari da sxv.

am saxis nedleulis momzadeba moicavs daxarisxebasa da minareve-

bisagan (maT Soris liTonuri minarevebisagan) gawmendas, optimaluri

proporciiT Serevas, awonvasa da transportirebas. CamoTvlili

operaciebi SeiZleba Seivsos an Seicvalos sxvebiT, nedleulis

saxisa da Semdgomi gadamuSavebis pirobebis mixedviT. magaliTad,

Sokoladis warmoebaSi daxarisxebisa da gawmendis Semdeg kakao-

marcvals xalaven, Semdeg ki fqvaven da fqvils axarisxeben. xorb-

lis marcvals, maRali xarisxis fqvilebis warmoebis dros, recxaven

da amuSaveben siTboTi da sinestiT.

zogierTi saxeobis fxvieri nedleulisagan jer amzadeben

xsnarebs (marili, Saqari, sakvebi mJavebi), romlebsac Semdeg wmenden

filtraciiTa da dawdomiT

ganvixiloT nedleulis momzadebis aRniSnuli operaciebi.

nedleulis gawmenda aucilebelia sxvadasxva minarevebis mo-

sacileblad.  zomebiTa da aerodinamikuri TvisebebiT gansxvavebu-

li minarevebisagan marcvali Tavisufldeba marcvleulis separa-

torebze, romlebSic dayenebulia 3_4 sworkuTxa da mrgvalxvrelebiani

saceri. minarevebi, romlebic gansxvavdeba marcvlisagan formiT

(Wiota, cercvela, veluri Svria) cildeba trierebSi; wvrili qve-

bi, xreSi da miwa gamoeyofa qvismomaSorebel manqanebze, xolo

liTonuri minarevebi – magnitur damWerebze.

marcvlis zedapirs WuWyisagan wmenden mSrali da sveli me-

TodebiT. pirvel SemTxvevaSi marcvals atareben marcvalsawmend ja-

grisebian manqanebSi, xolo sveli gawmendis dros – sarecx aparatebSi.

xorblisa da Wvavis gawmendil marcvals ubralo dafqvisaTvis

momzadebis dros, sawmendi manqanis Semdeg kvlav agzavnian separa-

torze im minarevebis damatebiT mosacileblad, romlebic darCa

nedleulSi pirveli separatoris Semdeg an warmoiqmna marcvalsawmend

manqanaze misi gatarebis dros. 13%-ze naklebi tenianobis marcvals

atenianeben damnamav aparatSi da ayovneben beRelSi arevisaTvis; amis

Semdeg marcvals damatebiT wmenden qvebis momacilebelze, wonian,

atareben magnitur separatorSi da agzavnian dasafqvavad.
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alaos warmoebaSi qeris marcvals an sxva kulturebs

axarisxeben zomebis mixedviT. asaRojeblad igzavneba mxolod

msxvili fraqcia.

xorblis marcvals xarisxobrivi dafqvis dros atenianeben.

marcvlis tenianoba 15_16%-mde ahyavT, risTvisac dasvelebis Sem-

deg ayovneben beRlebSi 6_8, zogjer 10_14 sT; am operacias civi

kondicionireba ewodeba. garda civisa, iyeneben cxel (40_500-iani

wyliT) da Cqarosnul kondicionirebasac (marcvlis gacxeleba

orTqliT 50_600-mde). cxeli kondicionirebis dros marcvals

ayovneben beRelSi 2_4 sT, xolo Cqarosnulis dros _ 10_20 wT,

ris Semdegac agzavnian gamrecx manqanaze 250-mde  gasagrileblad

da  tenianobis 1,5 %-iT gasazrdelad.

kondicionirebis dros umjobesdeba marcvlis safqvavi Tvise-

bebi: garsi ufro elastikuri xdeba, sustdeba kavSiri endospermas-

Tan, amitom advildeba misi mocileba marcvlis damsxvrevis dros,

maRali xarisxis fqvilis gamosavali izrdeba, mcirdeba nacrianoba

da energiis xarji marcvlis dafqvaze.

kakaos marcvlisa da kaklis gulis (Txili, araqisi) pirvela-

di damuSaveba, garda naWuWis damsxvrevisa (kaklisaTvis) da gulis

gawmendisa naWuWisa da sxva minarevebisagan, moicavs nedleulis

Termiul damuSavebas (moxalvas) saSrobebSi mis 1300C-mde
gasacxeleblad da tenianobis 2_3%-mde misayvanad. am dros

umjobesdeba produqtis gemo da aromati.

gacivebul gulebs amsxvreven samsxvrev-damxarisxebel man-

qanebze, sadac acileben garss, axarisxeben namsxvrevebs zomebis

mixedviT da aTavisufleben Canasaxisagan (kakaos marcvlebs).

fqvilis momzadeba moicavs mis SeTbobas zamTarSi 10_200-mde

(amisaTvis sawarmoSi iqmneba maragi 7 dRis uwyveti muSaobisaTvis),

Serevas, sakontrolo sacrebSi gacras (burati, wisqvilis gambnevi)

da magnitur gawmendas (fqvilis gatareba magnitur velSi).

fqvili Tbeba gamTbar sawyobSi misi Senaxvis procesSi an

transportirebis dros milgayvanilobisa da fqvilmomaragebis sxva

sistemebis meqanizmebSi.

erTmaneTSi ureven sxvadasxva xarisxis fqvils mocemuli
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xarisxis puris recepturis Sesabamisad (Wvav-xorblis, xorbal-Wvavis)

an sxvadasxva partiis fqvilebs erTi xarisxis farglebSi, roca

aucilebelia erTi partiis fqvilis romelime maCveneblis gaum-

jobeseba meoris xarjze, romelsac es maCvenebeli ukeTesi aqvs.

sxvadasxva partiis fqvilis Tanafardobis gansazRvrisaTvis maCveneblebi

unda SeirCes maTi xarisxis laboratoriuli analizis an sacdeli

cxobis Sedegebis mixedviT. es maCveneblebi SeiZleba iyos: feri,

webogvaras raodenoba da xarisxi, airwarmoqmnis unari, fqvilis

“Zala” da sxv.

fqvilis warmoebaSi gaSvebis win aucilebelia misi gacra.

gacris mizania yovelgvari minarevebis mocileba da fqvilis aera-

cia – fqvilis haeriT gajereba. fqvils crian buratisa da gambne-

vis tipis sacrebze, romlebic liTonis badeebiTaa aRWurvili.

fqvilis magnituri gawmendisaTvis iyeneben nalisebr mudmiv

magnitebs ferominarevebis mosacileblad. magnitebs warmoebaSi ayeneben

fqvilis moZraobis gzaze or wertilSi: erTs - fqvilis momaragebis

ganyofilebaSi, meores – uSualod fqvilis dozatorTan.

dozirebis moxerxebulobis mizniT zogierTi fxvieri

masalebisagan amzadeben xsnarebs, emulsiebsa da suspenziebs. wyalSi

xsnadi an emulsiisa da suspenziis warmomqmneli nedleulis dozireba

warmoebis uwyveti meTodebis dros xdeba moculobis mixedviT.

amasTan dakavSirebiT, sarecepturo sadgurebSi an mosamzadebel

saamqroebSi amzadeben recepturul komponentebs.

marils xsnian specialur marilgamxsnelebSi, romlebic aR-

Wurvilia xsnaris gasafiltri da dasawdomi mowyobilobiT uxsnari

nawilakebisagan xsnaris gasawmendad; areometriT amowmeben miRebu-

li marilxsnarebis simkvrives da saWiroebis SemTxvevaSi, akoreqtireben

xsnaris koncentracias marilis an wylis damatebiT.

Saqari wyalSi kargad ixsneba, xsnadoba damokidebulia tem-

peraturaze. Saqris xsnarebis mosamzadeblad sxvadasxvagvar danad-

garebs iyeneben. magaliTad, puris qarxnebSi  gavrcelebulia Ò1-ÕÑÏ

markis danadgari. xsnari aireva barbotirebis meTodiT, Semdeg Se-

kumSuli haeriT gadaecema saxarj avzebs. danadgari aRWurvilia

koncentraciis refraqtometruli signalizatoriT, xolo saxarji
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avzebi – avtomaturi mowyobilobiT xarjis regulirebisaTvis.

mraval warmoebaSi amzadeben Saqrisa da Saqar-badagis sirofebs.

maT safuZvelze mzaddeba marmeladi, kanfetis masebi, karameli da sxv.

cximebis (myari – margarini, sakonditro cximebi) dozireba

uwyveti procesis dros aseve Txevad mdgomareobaSi xdeba, risTvisac

maT an adnoben, an amzadeben wyal-cximis emulsias. es gansakuTrebiT

aucilebelia margarinis SemTxvevaSi, radgan gadnobis dros igi

SeiZleba Semadgenel komponentebad ganSrevdes.

dawnexil safuars naxevarfabrikatebSi Seyvanamde xsnian 25-

300C-mde gamTbar wyalSi. gayinul safuars nel-nela alRoben

4_50C-mde. safuvris gasaxsnelad iyeneben X-14 markis danadgars,

romelic Sedgeba Semrevisa da mudmivi donis avzisagan.

wvniani nedleulis momzadeba. am jgufis nedleuls miekuTvneba

Saqris Warxali, kartofili, xil-bostneuli da sxv.

Saqris Warxlisa da kartofilis momzadeba moicavs maT mi-

wodebas kagatis velidan da burtebidan warmoebaSi, gamrecx man-

qanebSi WuWyisagan gawmendas, minarevebis mocilebas da avtomatur

sasworze awonvas.

qarxanaSi Warxali da kartofili miewodeba sxvadasxva tipis

hidravlikuri transportiorebiT, romlebsac ganalageben adgilis

reliefis gaTvaliswinebiT.

moZraobis dros fesvebi da bolqvnayofebi nawilobriv

irecxeba talaxisagan. mZime minarevebi (qvebi, liTonuri sagnebi,

sila da sxv.) cildeba qvis damWerebSi, xolo msubuqi (Cala,

nafotebi, Reroebi da sxv.) – focxebian CaladamWerebze. sruli

garecxva xdeba gamrecx manqanebSi.

xil-bostneuli nedleulis momzadeba sakonservo qarxnebSi

gamoirCeva didi mravalferovnebiT da damokidebulia nedleulis

saxesa da dasamzadebel produqciaze.

xilisa da bostneulis momzadeba moicavs dakalibrebas, garecxvas,

daxarisxebas anu inspeqcias, gawmendas, daWras da Tbur damuSavebas.

dakalibrebas uwodeben nedleulis dayofas zomebis mixed-

viT, rac xorcieldeba kalaTebian an lilvian-lentur dasakali-

brebel manqanebze.
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nedleuls, misi saxeobis mixedviT, recxaven gawmendamde an

mis Semdeg. magaliTad, Zirxvenebs (stafilo, TeTri boloki) recxaven

gawmendamde, xaxvs ki – Semdeg. talaxisa da miwis mosacileblad

bostneuls gulmodgined recxaven sarecx manqanebSi, xolo mwva-

nils – Sxapis qveS.

daxarisxeba (inspeqcia) tardeba rogorc damoukidebeli proce-

si konveierTan, an erTiandeba Zirxvenebis gawmendasTan. daxarisxe-

bas atareben feris (badrijani, tomatebi), formis an sxva niSnis

mixedviT; defeqtian nayofs acileben.

gawmenda moicavs yunwis, Teslyunwebis, Teslebis, mwvane narCe-

nebis (xilisaTvis), fesvebisa da Zirxvenebis wvrili nawilebis, gamx-

mari Reroebis, qerqisa da sxvaTa mocilebas. nedleulis saxeobis

mixedviT amas akeTeben manqanebiT an xeliT. gamoiyeneba xaxvis pnev-

maturi gawmenda, stafilos tutovani gawmenda (5-wuTiani damuSave-

ba kaustikuri sodis 3%-iani xsnariT).

gawmendisaTvis iyeneben sxvadasxva saxis manqanebs – yunwebisa

da tomatis Teslis momaSorebels, kurkovanebisaTvis - kurkis amomgdeb-

sa da sxv.

Zirxvenebisa da bostneulis rgolebad da kubikebad dasaWrelad

iyeneben damWrel manqanebs, romlebic aRWurvilia diskosebri, brtyeli,

an savarcxlisebri danebiT; es manqanebi aRWurvilia agreTve magni-

turi mowyobilobiT ferominarevebis mosacileblad.

Termuli damuSaveba moicavs blanSirebas da Sewvas.

blanSireba aris nedleulis damuSaveba wylis duRilis maxlo-

bel temperaturaze; Tbomatareblad iyeneben cxel wyals, marilebisa

da organuli mJavebis wyalxsnarebs, mwvave orTqls. blanSirebis

mizania fermentebis inaqtivacia; amis Sedegad nedleulis masa

mcirdeba, izrdeba misi simkvrive; damuSavebis Semdeg masas acive-

ben.

nedleulis Sewva (garedan Sewva, Sebrawva) xdeba sauzmed

gankuTvnili konservebis   damzadebis dros cxel mcenareul   zeTSi

120-1500C-ze 5-20 wT-is ganmavlobaSi; xangrZlivoba damokidebu-

lia nedleulis saxeobaze; amisaTvis iyeneben orTql-zeTovan Rum-

lebs, romlebic aRWurvilia abazanebiT; es abazanebi avsebulia
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cxeli zeTiT, romelSic badiT CauSveben nedleuls da daayovneben

gansazRvruli droiT.

wylis momzadeba. sasmeli wyali yvela maCvenebliT (gan-

sakuTrebiT sixistiT) ver akmayofilebs kvebis mrewvelobis rig

warmoebebs (ludis, liqior-aryis da sxv.). moTxovnilebebi, rom-

lebsac kvebis mrewveloba uyenebs wyals, sxvadasxvaa da mocemul

warmoebaSi gamoSvebuli produqtis saxeobiTaa reglamentirebuli;

amitom wyali gamoyenebamde winaswar unda momzaddes mocemuli

sawarmos moTxovnilebebis Sesabamisad.

wylis momzadebis umniSvnelovanesi operaciaa misi dar-

bileba da teqnologiuri procesis pirobebiT gansazRvrul tem-

peraturamde gacxeleba.

mravali warmoebis teqnologiuri miznebisaTvis wyals saer-

Tod ar arbileben an arbileben mxolod aduRebiT, e.i. aSoreben

mxolod droebiT sixistes.

wylis sixistis xarisxi xasiaTdeba Semdegi maCveneblebiT (kal-

ciumisa da magniumis ionebis mg.ekv.-is raodenoba 1 l wyalSi):

Zlier rbili wyali – 1,5-mde; rbili – 1,5_3,0; zomierad xisti

wyali – 3,0_6,0; xisti _ 6,0_9,0; Zlier xisti – 9,0-ze meti.

wylis sixistisadmi wayenebuli moTxovnilebebi produqtis

saxeobiT ganisazRvreba. magaliTad, Ria feris ludis dasamzadeblad

ukeTesia rbili wyali, muqi feris ludisaTvis vargisia xistic.

alkoholuri sasmelebis dasamzadeblad gamoyenebuli wylis

sixiste 0,35 mg.ekv/l-ze meti ar unda iyos.

wyalSi Semavali Ca-isa da Mg-is bikarbonatebis, qloridebis,

sulfatebis da sxva marilebis xsnadoba mcirdeba sxva gaxsnili niv-

Tierebebis, magaliTad, spirtis, Saqris da sxvaTa Tanaobisas, ris

gamoc produqciis ramdenadme xangrZlivad dayovnebis SemTxvevaSi,

zogjer ki damzadebisTanave, SeiZleba romelime nivTiereba (an ram-

denime) gamoileqos da miviRoT wunSemcveli produqti; Tumca, es

naleqi momxmareblisaTvis saziano ar aris, produqts ukargavs sasaqonlo

saxes da aqveiTebs mis xarisxs. amitom produqtis dasamzadeblad

gamoyenebamde wyals winaswar amuSaveben. pirvelad wyals atareben

kvarcis silaSi, rogorc filtrSi. wvrildispersiul tivtivarebs
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wyals acileben koagulaciiT, risTvisac wyals amuSaveben aluminisa

da rkinis sulfatebiT. amis Semdeg, wyals gaatareben damarbilebel

danadgarebze. amJamad yvelaze metad gavrcelebulia wylis dar-

bileba ionituri, kerZod, kationituri meTodiT. warmoebaSi

gamoyenebuli kationotebidan yvelaze popularulia kationiti

ÊÓ-2. am kationits CatvirTaven danadgarSi da masze gaatareben
dasarbilebel wyals; kationiti STanTqavs wyalSi arsebul kal-

ciumisa da magniumis ionebs. rodesac kationiti gajerdeba da

dakargavs wylis darbilebis unars, atareben mis regeneracias

sufris marilis xsnariT.

spirtisa da liqior-aryis warmoebaSi gansakuTrebiT ma-

Ralxarisxovani produqtis damzadebis dros wyals atareben gaaq-

tivebul xis naxSirze (ÁÀÓ, ÄÀÊ), raTa igi ufro srulyofilad

gawmindon, moacilon yovelgvari gareSe gemo da suni.
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meore nawili

VI TaviTaviTaviTaviTavi

6.1. kvebis produqtebis teqnologiis

mecnieruli safuZvlebi

kvebis sawarmoTa teqnologia Seiswavlis nedleulis sakveb

produqtebad gadamuSavebis meTodebs. teqnologia sinTezuri mec-

nierebaa. igi emyareba fizikis, qimiis, biologiisa da mecnierebis

sxva dargebis kanonzomierebebs, ramdenadac teqnologiuri procesi

aris nedleulsa da naxevarfabrikatebze fizikur, qimiur da sxva

zemoqmedebaTa erToblioba.

kvebis sawarmoTa teqnologiuri procesebi iseve mraval-

ferovania, rogorc TviT produqtebis asortimenti, amitom mi-

zanSewonilia maTi dayofa nedleulisa da naxevarfabrikatebis

damuSavebis meTodebis saerTo niSnebis mixedviT. rogorc saerTod

yvela klasifikacia, es dayofac pirobiTi iqneba. miRebulia kvebis

sawarmoTa dayofa oTx jgufad: I jgufi – samaduRre warmoebebi;

II jgufi – fizikur-qimiuri warmoebebi; III jgufi – meqanikur-

Tbofizikuri warmoebebi; IV jgufi – qimiuri warmoebebi.

samaduRre warmoebebi. am jgufs miekuTvneba warmoebebi,

romlebSic wamyvani procesia duRili: purisa da pursacxobi safuvre-

bis momzadeba, ludis, yurZnis Rvinis, spirtis, mcirealkoholiani

sasmelebis da sxva warmoebebi. am jgufis warmoebebis ganmasxvave-

beli Taviseburebaa teqnologiaSi naxSirwylebis duRilis gamom-

wvevi mikroorganizmebis gamoyeneba. mikroorganizmebis cxovelmo-

qmedeba (nivTierebaTa sinTezi, gamravleba) dakavSirebulia energiis

xarjvasTan, isini energias Rebuloben organuli nivTierebebis daJan-

gviT. zog mikroorganizms SeuZlia sunTqvisaTvis naxSirwyalbadebi

(parafinebi, meTani) gamoiyenos. rogorc cnobilia, arsebobs aerobu-

li da anaerobuli sunTqva. warmoebaSi orive tipis sunTqvis process

iyeneben. anaerobuli sunTqva gamoiyeneba im dargebSi, romelTa

mizania eTilis spirtis Semcveli produqtebis miReba (alkoholiani

sasmelebis, spirtisa da sxva warmoebebi). aerobuli sunTqvis pro-
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cess iyeneben mikrobiologiuri produqtebis warmoebaSi (pursacxo-

bi da sakvebi safuvris, fermentuli preparatebis, zogierTi vi-

taminebisa da sxva warmoebebi).

fizikur-qimiuri warmoebebi. am jgufs miekuTvneba Saqris,

saxameblis, mcenareuli zeTebis, zogierTi sakonditro nawarmisa

da sxva warmoebebi. maTTvis saerToa nedleulidan sasargeblo ko-

mponentis gamoyofis xerxi da maTi Semdgomi gadamuSaveba qimiuri

meTodebiT. am SemTxvevaSi mTavari teqnologiuri procesia difuzia

an eqstraqcia. saxameblis gamoyofis dros produqts gamorecxaven

wyliT nedleulis daqucmacebuli masidan. difuziis (eqstraqciis)

meTodiT gamoyofen wvens Saqris Warxlidan, xilidan da kenkridan,

mcenareul zeTs – zeTovani mcenareebis Teslidan.

meqanikur-Tbofizikuri warmobebi. warmoebaTa es jgufi yve-

laze ufro farToa da moicavs safqvav-saburRule, makaronis, sa-

konservo da sxva warmoebebs.

am jgufis warmoebaTa teqnologias safuZvlad udevs

meqanikuri procesebi - Sereva da gayofa, damsxvreva-daqucma-

ceba, wneviT damuSaveba (gamowneva, valcireba, datvifvra) da

sxvadasxva Tbofizikuri procesebi – kondicionireba, gamocxo-

ba, Sroba, moxalva, sterilizacia da sxv.

meqanikuri da Tbofizikuri procesebis urTierTkavSiri da

Tanamimdevroba sxvadasxvaa. zog warmoebaSi siTboTi (an siciviT)

amuSaveben mxolod nedleuls, sxva warmoebaSi – mxolod naxe-

varfabrikats.

qimiuri warmoebebi. am SemTxvevaSi wamyvani rgoli qimiuri

reaqciebia. warmoebaTa am jgufs miekuTvneba rigi metad mniSvnelo-

vani warmoebebisa, rogoricaa badagisa da sakvebi glukozis miReba

saxameblis hidroliziT araorganuli da biologiuri kataliza-

torebis gamoyenebiT, sxvadasxva cximproduqtebis miReba

hidrogenizaciisa da eTerifikaciis meTodiT, eTilis spirtis miRe-

ba eTilenis hidrataciiTa da sxv.
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6.2. samaduRre da fizikur-qimiur warmoebaTa

mecnieruli safuZvlebi

kvebis mrewvelobis Tanamedrove warmoebebi gamoirCeva

meqanizaciisa da teqnikis maRali doniT. am sawarmoTa uwyvetnaka-

dur xazebze mTeli teqnologiuri ciklisa da misi calkeuli

etapebisaTvis gamoyofili drois CarCoebSi xorcieldeba biologiuri,

mikrobiologiuri da fizikur-qimiuri procesebis rTuli kompleq-

si, romelTa Sedegadac nedleuli  maRali xarisxis kvebis produqtad

gardaiqmneba.

am TavSi ganxilulia umniSvnelovanesi kvebis produqtebis –

puris, Saqris Warxlis, mcenareuli zeTebis, saxameblis produqte-

bis - teqnologiis mikrobiologiuri, bioqimiuri, fizikur-qimiuri

safuZvlebi.

6.2.1. teqnologiis mikrobiologiuri da bioqimiuri

safuZvlebi

kvebis mrewvelobaSi nedleulis mza produqtad gardaqmnis

procesebis umravlesoba xorcieldeba im fermentebis saSualebiT,

romlebic Sedis nedleulSi an gamoiyofa substratSi mocemul

procesSi gamoyenebuli mikroorganizmebis mier. fermentebisa da

fermentaciuli procesebis roli kvebis produqtebis teqnologia-

Si imdenad didia, rom mizanSewonilia maTi calke ganxilva.

6.2.1.1. fermentebi da fermentacia

fermentebi gansakuTrebuli organuli nivTierebebia, rom-

lebic gamomuSavdeba organizmSi (ujredebSi) da aregulirebs niv-

TierebaTa cvlas. isini akatalizeben bunebaSi mimdinare mraval-

ferovan reaqcias. rigi kvebis produqtebis teqnologiaSi swav-

lebas fermentebis Sesaxeb erT-erTi centraluri adgili ukavia,

ramdenadac im proceebs, romlebic mimdinareobs soflis meur-

neobis nedleulis gadamuSavebisa da produqtebis Senaxvis dros,

safuZvlad udevs fermentaciuli movlenebi; ufro metic, is bi-

ologiuri procesebi, romlebic mimdinareobs kvebis produqtebis
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gadamuSavebisa da Senaxvis dros, SeiZleba aixsnas mxolod ama Tu im

fermentis moqmedebiT. Tu ar gvecodineba fermentebis roli, ver

avxsniT iseT mniSvnelovan procesebs, rogoricaa yvelis momwifeba,

duRilis sxvadasxva saxeebi, Tambaqosa da Cais foTlebis, kakaosa da

yavis marcvlebis fermentacia, marcvleulisa da xil-bostneulis

Senaxva. es fermentaciuli procesebi gamowveulia an TviT gadasa-

muSavebel masalaSi arsebuli fermentebiT, an im fermentebiT,

romlebic mocemul teqnologiur procesSi gamoyenebuli mikroor-

ganizmebis mier gamomuSavdeba. fermentebis moqmedebasTan dakav-

Sirebulia ara marto produqtis gadamuSavebis dros mimdinare

rTuli gardaqmnebi, aramed iseTi procesebic ki, rogoricaa sakvebi

nedleulisa da produqtebis yinvagamZleoba, mosavlianoba, swrafdam-

wifeba, mcenareuli produqtebis mdgradoba Senaxvis dros da a.S.

dReisaTvis ukve cnobilia 2000-ze meti fermenti. amasTan,

unda vivaraudoT, rom es mxolod umniSvnelo nawilia im uricxvi

raodenobisa, romelic SeiZleba sinamdvileSi iyos cocxal buneba-

Si; aqedan daaxloebiT 100-mde miRebulia gawmendili preparatebis

saxiT, xolo met-naklebad gawmendilia 500-ze meti.

substratze mikroorganizmebis zemoqmedeba mdgomareobs misi

Semadgeneli nawilebis bioqimiur cvlilebaze mikrobis ujredis

mier zrdisa da nivTierebaTa cvlis procesSi sinTezirebuli fer-

mentis gavleniT. sxvadasxva mikroorganizmebi asinTezeben sxvadasxva

fermentebs, romlebic aZlierebs garkveul produqtebSi speci-

fikuri substratebis bioqimiur gardaqmnas.

magaliTad, spirtis warmoebaSi obis sokos an alaos amilaze-

bi tkbilis saxamebels gardaqmnis mono- da disaqaridebad, saidanac

safuvris fermentTa kompleqsi gamoimuSavebs spirtsa da CO2-s.

ludis tkbilSi msgavsi gardaqmna xorcieldeba alaos fer-

mentis amilolituri kompleqsiT, xolo mono- da disaqaridebs

safuvrebi gardaqmnis eTanolad, mravalatomian spirtebad da sxva

naerTebad, romlebic ludis ZiriTadi komponentebia. mniSvnelova-

nia, agreTve, alaos proteinazebis moqmedebiT cilebis peptidebad

da aminomJavebad gardaqmnis paralelurad mimdinare procesi; es

nivTierebebi aseve monawileobs safuvris ujredSi mimdinare niv-
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TierebaTa cvlaSi da mza ludis SemadgenlobaSi Sedis.

Rvinis warmoebaSi, yurZnisa da xil-kenkris tkbilSi naxSir-

wylebi daduRebisaTvis mza mdgomareobaSi imyofeba, e.i. iq aris

monosaqaridebi glukozisa da fruqtozis saxiT, romlebic winaswari

hidrolizis gareSe aiTviseba safuvrebiT da maTi fermentuli

kompleqsebiT gardaiqmneba eTilis spirtad da RvinoSi Semaval

sxva qimiur nivTierebebad.

fermentuli preparatebis, magaliTad, amilolitur, proteoli-

tur, peqtolitur, celulazur da sxva warmoebebSi, pirvel rigSi gamo-

hyavT garkveuli saxis mikroorganizmebi – baqteriebi, obis sokoebi,

safuvrebi da sxv., romlebic nivTierebaTa cvlis dros sakuTari saWiro-

ebisaTvis asinTezeben garkveuli saxis fermentebs da maT kompleqsebs;

arCeven ra optimalur pirobebs, aZliereben saWiro fermentebis sinTezs

maTi samrewvelo gamoyenebis mizniT. sinTezis procesis Semdeg ferments

gamoyofen kulturaluri siTxidan da wmenden preparatebis saxiT sasaqon-

lo kondiciamde .

sakvebi mJavebi, magaliTad, limonisa da rZis, Sesabamisad,

obis sokoebisa da rZemJavaproduqtebis cxovelmoqmedebis produ-

qtebia, roca isini Saqris Warxlis melasas gardaqmnian.

Cais warmoebaSi Cais foTlis fermentacia xorcieldeba misi

fermentebis gavleniT; asevea Tambaqos foTlis SemTxvevaSic.

amrigad, mrewvelobis yvela CamoTvlili dargis safuZvelia

sxvadasxva saxis nedleulis substratebis bioqimiuri gardaqmna in-

dividualuri fermentebiT an fermentuli kompleqsebiT, romlebic

gamomuSavdeba mcenareebSi an amave garemoSi kultivirebuli mikro-

organizmebiT. fermentuli preparatebi specialurad SehyavT sub-

stratSi teqnologiuri procesis dasaCqareblad.

6.2.1.2. safuvrebi

kvebis produqtebis warmoebebSi iyeneben baqteriebsa da

sokoebs. am ukanasknelTa mTavari warmomadgeneli – safuari –

erTujrediani mikroorganizmia, romelic baqteriebisagan gansxvave-

biT, mravldeba dakvirtviT, xolo araxelsayrel pirobebSi – sporwar-

moqmnis gziT.
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safuvris ujredi Sedgeba garsis, ujredis kedlis, romelic

irgvliv ekvris mTel ujreds, birTvisa, romelic ujredis sicocx-

lis matarebelia, plazmisa (citoplazmisa) da masSi myofi sxva-

dasxva CanarTebisagan.

ujredis kedeli yvela safuarSi Sedgeba rTuli nax-

Sirwylebisagan (hemicelulozebi), polisaqaridebisagan, romlebic

warmodgenilia lipidebTan da azotovan naerTebTan kompleqsSi.

garss aqvs gare da Siga fenebi. gare fenaSi moTavsebulia manano-

proteinuli kompleqsi, romelic kedlis ZiriTadi struqtura da

fermentis ganlagebis adgilia. Siga fenas naxevrad SeRwevadi mem-

brana ewodeba. aminomJavebisa da glukozis molekulebi masSi ufro

swrafad SeaRweven, vidre liTonebis ufro patara ionebi; es aixs-

neba fermentebis muSaobiT ujredis kedlis gare fenaSi. saqaroza

aRwevs ujredSi monosaqaridebad misi winaswari gardaqmnis Semdeg,

rac garsis gare fenaSi myofi β-fruqtozofuranozidazas mo-
qmdebiT xorcieldeba.

citoplazma blanti koloiduri masaa, romelic Sedgeba

wylis, cilebis, lipidebisa da naxSirwylebisagan. ujredis kedlisagan

igi gamoyofilia membraniT, romelic Sedgeba lipidur-cilovani

nivTierebebisagan, nukleoproteinebisa da kalciumis naerTebisa-

gan. metabolizmis sxvadasxva nivTierebebis gadanacvleba ujredis

SigniT da gareT xorcieldeba am membranis gavliT. citoplazmis

siblante icvleba garemos pirobebis mixedviT.

safuvris yovel ujredSi aris birTvi, romelic Seicavs

memkvidreobiTi sawyisis matarebeli genebisagan Semdgar qromosomebs.

safuvris ujredis birTvi Seicavs dnm–s da nukleoproteids, rom-

lebic ujredis memkvidreobiT informacias atareben. mikroskopuli

nawilebi – ribosomebi – Sedgeba lipidebisa da cilebisagan, da

agreTve ribonukleinis mJavisagan (rnm), romelic pasuximgebelia

cilis molekulebis, maT Soris, fermentebis, sinTezze.

safuari normalur pirobebSi mravldeba dakvirtviT da

mxolod Zalian iSviaTad ujredis gayofiT an sporwarmoqmniT. yove-

li ujredis gamravlebas win uswrebs ujredis birTvis gayofa.

sawarmoo pirobebSi safuvris kultivirebisas SeimCneva misi
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ganviTarebis oTxi faza.

pirveli faza, e.w. lag-faza – xasiaTdeba biomasis dagrove-

biT 10%-mde, safuari am dros yvelaze ufro iTvisebs fosforovan

da azotovan naerTebs; xangrZlivobaa – 3_4 sT.

meore – logariTmul fazaSi - grovdeba yvelaze meti

safuvris ujredi, igi pataraa, radgan dakvirtvis siCqare uswrebs

ujredis zrdis siCqares. magram patara ujredebis didi zedapiri

uzrunvelyofs bioqimiuri procesebis did siCqares, kerZod, spir-

tis warmoqmnas.

mesame faza – stacionaruli – xasiaTdeba biomasis neli

matebiT, saTadarigo sakvebi nivTierebebis dagrovebiT, naxSirwylebis

gardaqmnis bioqimiuri procesebiT,  spirtisa  da C O2-is warmoqmniT.

meoTxe fazaSi, romelsac milevis ewodeba, mTavrdeba hidroli-

zuri da sinTezuri procesebi, mcirdeba safuvris biomasa.

safuari fakultaturi anaerobia. es niSnavs, rom igi Tavis

sasicocxlo funqcias avlens rogorc haeris Jangbadis Tanaobisas,

aseve mis gareSec. pirvel SemTxvevaSi safuvris ujredebis mier

organul nivTierebaTa sruli daJangviT miRebuli energia

(C6H12O6+6O2→6CO2+6H2O+2870 kj) maT mierve ixarjeba biomasis sin-
Tezze, e.i. zrdasa da gamravlebaze. uJangbadobis dros Tavisi sasi-

cocxlo funqciis gansaxorcieleblad, safuari iyenebs organul

naerTSi arsebul  Jangbads (C6H12O6→2C2H5OH+2CO2+234 kj). aerobu-
li sqemiT ujredSi nivTierebaTa cvlas safuvris sunTqvas uwode-

ben, xolo anaerobuli sqemiT nivTierebaTa cvlas – duRils; orive

fermentuli procesia.

 safuvris cxovelmoqmedebaze did gavlenas axdens tem-

peratura, garemos reaqcia (pH) da Sedgeniloba.

temperaturis gavlena. safuvris sunTqvis optimaluri tem-

peraturuli sazRvrebia – 22_300C; 300C-mde gacxelebisas safu-

vris sunTqvis aqtivoba izrdeba, 400C-mde ki SesamCnevad iklebs.

duRilis intensivobis optimumia 350C, e.i. odnav meti, vidre
sunTqvisa, xolo 400C-ze 15%-iT mcirdeba duRilis intensivoba.

safuari itans gacivebasac, rasac iyeneben meRvineobasa da ludis

xarSvaSi. am dros xangrZlivdeba maTi gamravlebis periodi.
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arsebobs safuvris Termofiluri saxeebi, romelsac Seu-

Zlia 

C035

-ze mTlianad daaduRos 20%-iani Saqris tkbili,Axolo

C032 -ze 25%-ianic ki. safuvris Termoamtanoba pasterizaciis

dros damokidebulia spirtis Semcvelobasa da  pH-ze. magaliTad,

tkbilis pasterizacias aRweven misi gacxelebiT C060 -mde 15 wT-

is ganmavlobaSi, xolo meore mxriv aqtiuri duRili wydeba ukve

10%  spirtis Semcvelobisas. −C045 mde gacxelebisas yvela ujredi

iRupeba.MDE

garemos  pH-s gavlena. safuvrebis umravlesoba kargad

viTardeba, roca  pH=3,7_3,3. arsebobs safuarTa rasebi, rom-
lebic viTardeba maSinac ki, roca  pH = 2,7_2,5.  pH-is SemcirebiT
safuvris ujredebi ramdenadme iklebs zomebSi, mrgvaldeba,

ugrovdeba  cximi; icvleba safuvris naleqis struqtura – marcv-

liseburidan gadaiqceva siliseburad.   pH-is 0,1-iT Semcireba Zira
optimaluri mniSvnelobidan, iwvevs plazmis depresiul cvlile-

bebs da ujredebis kvdomas.

garemos Sedgenilobis gavlena.     safuvrebis ganviTarebaze

moqmedebs Saqris koncentracia. misi optimaluri Semcveloba Rv-

inis safuvrebisaTvis 13-20%-ia. Saqris koncentraciis amaRleba

aZnelebs duRils, xolo 30%-is dros mcirdeba spirtis gamosava-

li. aseTi koncentracia iwvevs plazmolizsa da ujredebis daRupvas.

spirti yvela saxis safuarze damTrgunvelad moqmedebs.

yvelaze meti mdgradoba aqvs Rvinis safuars, misTvis spirtis

zRvruli koncentraciaa 16%, xolo xeresuli RvinisaTvis –

19%. rZemJavuri baqteriebi viTardeba 20%-is, xolo ZmarmJavuri

– 15% spirtianobis dros. safuvris mdgradoba spirtisadmi Sei-

Zleba amaRldes misi adaptaciiT.

aseve damTrgunvelia saeuvrisaTvis gogirdovani mJavis moqmede-

ba. Rvinis safuari uZlebs mis moqmedebas 450 ml/l koncentraciam-

de.

Rvinis safuari gamoiyeneba meRvineobaSi. misi ujredebi elif-

suria, zogjer ovaluri an mrgvali. garda dakvirtvisa, isini

mravldebian gluvi, mrgvali sporebis warmoqmniT. Rvinis safuari

binadrobs xil-kenkris wvenebSi, kargad aduRebs glukozas, fruq-
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tozas, saqarozas, maltozas da rafinozas. warmoebaSi iyeneben

Rvinis safuvrebis mraval Stams, romlebic morfologiuri niSnebiT

mcired gansxvavdebian erTmaneTisagan, magram aqvT sxvadasxva

fiziologiuri da bioqimiuri Tvisebebi.

spirtis safuars, iseve, rogorc nebismier fakultatur

anaerobs, uJangbadobis dros SeuZlia daaduRos naxSirwylebi spir-

tisa da  CO2-is warmoqmniT. yvelaze metad gavrcelebulia XII rasis

safuari, romelic aqtiurad aduRebs glukozas, fruqtozas, saqaro-

zas, galaqtozas, maltozas, manozas, rafinozas, magram ver aduRebs

laqtozas, deqstrinebs, pentozebs; ujredis forma momrgvalebuli

an kvercxisebria.

ludis safuvrebidan or tips asxvaveben: Zira duRilis safuari

(duRilis temperaturuli optimumi – 6_80C, kargad ileqeba fskerze,

unari aqvs 60%-iT aiTvisos tkbilis monoSaqrebi) da zeda duRi-

lis safuari (mcire zomisaa, temperaturuli optimumi – 12_150C,
ufro cudad ileqeba fskerze, monosaqaridebs 30%-iT aduRebs).

safuvris es orive saxeoba iTvisebs glukozas da maltozas

alaos tkbilidan, iyenebs eTilis spirtsa da glicerins, gardaqmnis

Zmrisa da rZis mJavebs.

safuvris fiziologiuri daxasiaTeba ganisazRvreba daleqvis

xarisxiT, gamravlebis siCqariT, duRilis aqtivobiT, daduRebis

xarisxiT, eTilis spirtis, CO2-is da Tanaproduqtebis – raxis zeTe-

bis - warmoqmnis unariT. Tanaproduqtebis Sedgeniloba gansazRvravs

ludis gemos da Taiguls.

pursacxobi safuvris ujredebi kvercxisebri, ovaluri, zogjer

momrgvalebuli formisaa. puris cxobisaTvis gamosadegia iseTi rasebi,

romelTac SeuZliaT substratis Saqrebis daduReba da aTviseba;

gamoiyeneba mravalferovani safuari,  romelsac  SeuZlia  daagro-

vos 48%-mde cilebi, 8%-mde Saqrebi; maTgan amzadeben rogorc

dawnexil, aseve mSral safuars.

6.2.2.  spirtuli duRili

kvebis produqtebis teqnologiaSi iyeneben sami ZiriTadi

saxis duRils: spirtuls, rZemJavursa da erbomJavurs; duRilis
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sxva saxeebi maTi saxesxvaobebia.

ganvixiloT spirtuli duRilis procesi Rvinis safuvriT

yurZnis tkbilis daduRebis magaliTze.

Rvinis warmoebis process xuT stadiad yofen: warmoqmna,

formireba, momwifeba, daZveleba da kvdoma.

Rvinis warmoqmnis stadia iwyeba eqstraqciiT da pirveladi

da meoreuli daJangvis fermentaciuli procesebiT. pirveli stadia

mTavrdeba tkbilis spirtuli duRiliTa da misi Sedgenilobisa da

Tvisebebis SecvliT, xolo mimdinare bioqimiur, qimiur da

fizikur-qimiur reaqciebs Tan axlavs axali produqtebis warmoqm-

na.

nayofis daqucmacebis xarisxi, tkbilTan misi kontaqtis xan-

grZlivoba da tkbilis temperatura moqmedebs ujredidan da qso-

vilebidan pigmentebis, fenoluri, aromatuli, azotovani da sxva

naerTebis tkbilSi difuziis siCqareze; amitom sufris TeTri Rvi-

noebisa da Sampanuri Rvinomasalebis damzadebis dros eswrafvian

nayofis myari nawilebis wvenTan Sexebis drois Semcirebas, xolo

sufris wiTeli da kaxuri RvinoebisaTvis – piriqiT, am kontaqtebis

xangrZlivobas adideben.

akad. s. durmiSiZem axsna molekuluri JangbadiT polife-

niloqsidazas Tanaobisas yurZnis tkbilSi arsebuli polifenolebis

daJangvis meqanizmi. am dros warmoiqmneba qinolinebi; adehid-

rireben ra tkbilis advilJangvad nivTierebebs, isini kvlav

aRdgebian polifenolebad. amave dros mimdinare meoreuli Jan-

gviTi procesebi qinonebis katalizuri zemoqmedebiT iwvevs askor-

binis mJavis, aminomJavebis, oqsimJavebisa da sxva nivTierebebis

daJangvas. qinonebis dagroveba Cqardeba mJavebis sruli daJan-

gvis Semdeg. qinonebi grovdeba da SemdgomSi SeuZlia Rvino

SeRebos murayavisfrad. yurZnis tkbilSi SeimCneva sxva Jangvi-

Ti procesebic, romlebic moqmedebs Rvinis fersa da gemoze.

JangviTi procesebi gansakuTrebiT aqtiurad mimdinare-

obs yurZnis daWyletis dros; pirvel 10 wuTSi tkbili STanTqavs

200 mg/l-mde haeris Jangbads. ufro meti mJangveli fermentebi

grovdeba daWyletili yurZnis rbilobsa da kanze, vidre tkbilSi.
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difuzuri da fermentaciuli procesebis mimdinareobis in-

tensivoba damokidebulia teqnologiur xerxebze, fermentebiT da

maTi specifikuri substratebiT tkbilis gajerebis xarisxze, ma-

galiTad, fenoluri naerTebiT, romelTac unari aqvT gaaaqtiuron

an Seanelon (inhibireba) calkeuli procesebi tkbilis miznobrivi

daniSnulebis mixedviT. magaliTad, Sampanuri Rvinomasalebisa da

sufris Rvinoebis damzadebis dros JangviT procesebs tkbilSi amuxru-

Weben, xolo kaxuri RvinoebisaTvis – piriqiT, aaqtiureben.

yvelaze meti bioqimiuri gardaqmna tkbilSi mimdinareobs

duRilis dros fermentebis cxovelmoqmedebis Sedegad. spirtsa

da CO2-Tan erTad duRilis dros warmoiqmneba meoreuli produqte-

bi: glicerini, qarvis mJava, ZmarmJava, acetaldehidi, 2,3-buTilengliko-

li, acetoni, limonmJava, piroyurZnismJava, izoamilisa da izopropilis

spirtebi, eTerebi. maTi saerTo raodenoba 1%-mde aRwevs. bolomde ar

aris axsnili meoreuli produqtebis warmoqmnis meqanizmi, magram

zogierTi produqtis warmoqmnis gza gamokvleulia. acetaldehidi

toqsikuria safuvrebisaTvis, isini maSinve gardaqmnian mas sxva meo-

reul produqtad, amitom ar grovdeba. duRilis dasawyisSi ace-

taldehidis dagroveba intensiurad midis, Semdeg intensificir-

deba misi gardaqmna, xolo bolos myardeba wonasworoba acetalde-

hidis sinTezsa da mis gardaqmnas Soris.

axalgazrda safuari ufro intensiurad warmoqmnis ZmarmJa-

vas, Semdeg misi warmoqmnis siCqare mcirdeba. safuari ZmarmJavas

iyenebs agreTve aminomJavebis, cilebisa da cximebis sinTezisaTvis.

duRilis meoreuli produqtebis Tanafardobaze moqmedebs

safuvris rasa, aeracia,  pH, duRilis temperatura, tkbilis sawyisi

Sedgeniloba, masSi vitaminebisa da aminomJavebis Semcveloba.

umaRlesi spirtebi warmoiqmneba safuvrebiT duRilis pro-

cesSi. isini moqmedeben duRilis produqtebis aromatisa da gemos

elferze.

duRilis procesSi Rrma cvlilebebs ganicdis tkbilis mSrali

nivTierebebis Sedgeniloba. sufris mSral RvinoebSi naxSirwylebis

gardaqmnis Sedegad ar aris saqaroza, cotaa heqsozebi, pentozebi

0,1_0,3%-mdea. sxva tipis RvinoebSi Saqris Semcveloba metia.
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II rigis polisaqaridebidan gamokvleulia peqtinuri nivTier-

ebebis fermentaciuli hidrolizi, romelTa Semcveloba duRi-

lis dros mkveTrad ecema.

spirtis warmoqmnasa da xsnadobis SemcirebasTan erTad, duRilis

dros naleqSi gamoiyofa Rvinisa da mJaunmJavas kalciumisa da

kaliumis marilebi; titruli mJavianoba izrdeba, Tu is sawyis

tkbilSi dabali iyo da, piriqiT.

duRilis bolodan pirvel gadaRebamde periodSi, romelsac

Rvinis formireba ewodeba, grZeldeba avtolituri procesebi da

Rvinis gamdidreba safuvris lizisis produqtebiT – aminomJavebiT,

fermentebiT, vitaminebiT.

baqteriebis gavleniT Rvinis formirebis dros ramdenime

stadiad xorcieldeba vaSlmJava-rZemJavuri duRili, rac xels uwyobs

pH-is amaRlebas, mkveTri simJavis mocilebas da ufro rbili da

harmoniuli gemos warmoSobas. am periodis bolos Rvinidan gamoiyo-

fa CO2-is nawili, advildeba Jangbadis SeRweva, JangviTi procesebi

intensificirdeba, Setivtivebuli nawilakebi, tanatebi da marilebi

ileqeba, Rvino ki iwmindeba.

Rvinis momwifebisa da daZvelebis stadiebi moicavs mis

dayovnebas rezervuarebSi, kasrebsa da boTlebSi stabilurobis,

gemosa da aromatis SesaZenad. es stadiebi xasiaTdeba rTuli

procesebiT da urTierTqmedebiT Rvinis yvela komponentebs Soris.

Rvinos aqvs stabilurobis garkveuli vada, misi dayovnebisa

da Senaxvis dro. magaliTad, TeTri sufris Rvinoebi inaxeba 5 weli;

wiTeli Rvinoebi ufro nela mwifdeba da Zveldeba, xolo magari da

sadesertoebi inarCunebs sadegustacio Tvisebebs 100 wlamde. aRniS-

nuli drois gasvlis Semdeg Rvino iSleba, daSlis procesebis gamo

feri ekargeba, warmoiSoba arasasiamovno suni da gemo.

6.2.3. teqnologiis fizikur-qimiuri safuZvlebi

sakvebi nedleulidan sasargeblo nivTierebebis gamoyofis

yvelaze gavrcelebuli meTodebia eqstraqcia da dawnexva. eqstraq-

cia Warxlis burbuSelidan Saqris gamowvlilvis ZiriTadi proce-

sia. xilis wvenebis warmoebaSi difuzuri xerxi saSualebas iZleva
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praqtikulad srulad gamoviyvanoT wveni nedleulidan, ganvaxor-

cieloT uwyveti procesi da movaxdinoT misi meqanizacia. Tumca, am

dros xdeba wvenebis ramdenadme wyliT ganzaveba, magram maRali

mJavianobis wvenebisaTvis mcire ganzaveba sasurvelic ki aris.

mikrobiologiur mrewvelobaSi fermentul preparatebs Re-

buloben amosavali sokovani kulturidan eqstraqciis meTodiT

perioduli da uwyveti moqmedebis aparatebSi. cxim-zeTebis warmoe-

baSi farTod gamoiyeneba zeTis eqstraqcia nedli pitnidan da

wnexiswina koptonebidan sxvadasxva gamxsnelebis saSualebiT.

meRvineobaSi uwyveti eqstraqciiT gamohyavT Saqari da Rvi-

nis mJavis marilebi yurZnis WaWidan.

eqstrahireba gamoiyeneba agreTve peqtinis gamosayofad vaSlisa

da Saqris Warxlis mSrali koptonebidan.

eqstraqciasTan erTad xilis  wvenebis,  cxim-zeTebis, Rvinis

warmoebaSi gamoiyeneba dawnexis meTodi, magram is ar iZleva saSu-

alebas srulad gamovacaloT nedleuls sasargeblo nivTierebebi.

gamownexiT wvenis gamosavali saSualod 60_80%-s Seadgens, magram

am meTodiT miiReba maRali xarisxis naturaluri produqti.

yvelaze ufro ekonomiuri aRmoCnda kombinirebuli sqeme-

bi, romlebic moicavs gamownexas da Semdeg eqstraqcias; amasTan,

sasargeblo nivTierebebis gamosavali 95_98%-mde izrdeba.

eqstraqcia ewodeba rTuli Sedgenilobis nivTierebaTa nare-

vidan erTi an ramdenime nivTierebis amorTmevas iseTi gamxsnelis

saSualebiT, romelsac unari aqvs SerCeviTad gaxsnas eqstrahirebi-

saTvis gamiznuli nivTiereba an nivTierebebi.

Saqris Warxlis an sxva mcenareuli nedleulidan xsnadi

nivTierebebis amowvlilva gapirobebulia procesis ori stadiiT –

mocemuli nivTierebis difuziiT nedleulis qsovilebSi da masa-

gadacemiT nawilakebis zedapiridan eqstrahentisadmi. fikis mier

Camoyalibebuli molekuluri difuziis ZiriTadi kanoni amyarebs

kavSirs saeqstraqcio nivTierebebis raodenobasa da procesis

ZiriTad parametrebs Soris:

,τdFd
dx
dcDdG ⎟

⎠
⎞

⎜
⎝
⎛−=
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sadac G  nivTierebis is raodenobaa, romelmac difuzia ganica-

da izokoncentraciuli zedapiris F farTobSi τ drois ganmavlobaSi,

dx
dc   nawilakebSi nivTierebis koncentraciis gradientia. D koefici-

enti difuziis koeficienti da masalis fizikuri parametria; igi

axasiaTebs nivTierebis gamtarobas masalaSi da ricxobrivad udris

nivTierebis raodenobas, drois erTeulSi difundirebuls farTo-

bis erTeulSi, koncentraciis erTeulovani gradientis dros.

eqstraqciis meore stadia sistemaSi myari–siTxe, aris masacvla

myari nawilakis zedapirze. nivTierebis gadatana nawilakis zeda-

piridan Txevadi fazis nakadSi xorcieldeba molekuluri difuzi-

isa da konveqciis kanonebiT. es procesi sakmaod rTulia, magram

sainJinro praqtikaSi iyeneben Semdeg gamartivebul gantolebas:

dG  = β (Cn

 
– C’ ) Fdτ,

sadac β proporciulobis koeficientia, romelsac masagadacemis an

masacvlis koeficients uwodeben,  C
n
 – koncentracia eqstrahentis

nakadis gulSi, C’ – koncentracia myari nawilakis zedapirze.

difuziis koeficientisagan gansxvavebiT, masagadacemis koe-

ficienti ar aris mudmivi sidide mocemuli nivTierebisaTvis; igi

mraval faqtorzea damokidebuli: nawilakebis zomasa da formaze,

eqstrahentis fizikur Tvisebebze, procesis temperaturaze da sxv.

masagadacemis koeficienti aris difuzuri nakadis simkvrivis

fardoba myari nawilakis zedapirsa da garemoSi koncentraciaTa

sxvaobasTan. igi ricxobrivad udris nivTierebis masas, gadasuls

myari sxeulis zedapiris farTobis erTeulis gavliT drois er-

TeulSi, roca koncentraciaTa sxvaoba myari sxeulis zedapirsa da

siTxes Soris erTeulis tolia.

eqstraqciis dros eqstrahirebuli nivTierebis koncentra-

cia myari sxeulis zedapirze ganuwyvetliv icvleba, amitom myari

sxeulidan eqstraqtSi gadasuli nivTierebis raodenobis gamosaTv-

lelad mocemuli formuliT ver visargeblebT.

warmoebaSi zeTebis eqstraqciiT zeTis masis gadasvlas erTi

fazidan meoreSi sazRvraven masagadacemis ZiriTadi kanoniT:
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dG = Ke F ΔYsaS

  dτ,
sadac  K

e   masagadacemis an eqstraqciis koeficientia; F saeqstraq-
cio masalis zedapiria; τ eqstraqciis xangrZlivobaa; ΔY

saS
 zeTis

koncentraciis saSualo logariTmuli sxvaobaa.

mcenareuli masalebidan amonawvlili Txevadi faza, miuxeda-

vad amowvlilvis meTodebisa, moiTxovs damatebiT gawmendas.

Txevadi naxevarfabrikatebis gawmeda da rafinacia. cno-

bilia gawmendis fizikuri da fizikur-qimiuri meTodebi. fizikur

gawmendas miekuTvneba Warxlis wvenis gawmenda pulpisagan – Warx-

lis burbuSelis wvrili naWrebisagan. Cveulebriv amas akeTeben

filtraciis gziT specialur filtr-wnexebze. fizikur meTodebs

miekuTvneba agreTve saxameblis rafinacia, rac mdgomareobs saxame-

blis rZis meqanikuri minarevebis – WenWos – mocilebaSi.

mcenareuli zeTebis warmoebis dros Snekuri wnexebis Sem-

deg, zeTi didi raodenobiT Seicavs myar suspenzirebul nawilake-

bs, romlebsac acileben vibraciul sacrebze.

sakvebi suspenziebis gawmendis fizikur meTodebs miekuTvneba

agreTve dawdoma, filtracia da centridanuli ZaliT gayofa.

dawdoma ewodeba Txevad fazaSi Setivtivebul mdgomareoba-

Si myofi myari nawilakebis daleqvas sakuTari wonis gavleniT.

dawdomis arsi isaa, rom aparatSi simSvidis mdgomareobaSi myofi an

neli siCqariT moZravi araerTgvarovani sistema sakuTari wonis

zemoqmedebiT iyofa mis Semadgenel nawilebad. Setivtivebuli

nawilakebis daleqvis siCqare damokidebulia maT simkvriveze, dis-

persiis xarisxze, im siTxis fizikur Tvisebebze, romelSic es

nawilakebi imyofeba. Tavidan nawilakebi aCqarebiT ecema, magram

raRac drois Semdeg, roca Txevadi fazis winaaRmdegoba gaawonas-

worebs nawilakebis wonis moqmedebas, daleqvis siCqare mudmivi xde-

ba, romelic SeiZleba gamoiTvalos stoqsis kanoniT.

Cveulebriv, Setivtivebuli nawilakebis dasaleqavad iyeneben

perioduli da uwyveti moqmedebis damwdomebs; xSir SemTxvevaSi

iyeneben uwyveti moqmedebis mravaliarusian damwdomebs, romlis

yvela seqciaze dayenebulia gawmendili Txevadi fazisa da gamkvrive-

buli naleqis mosacilebeli gadamyvani milebi.
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gafiltvra. filtracia ewodeba suspenziebis gayofis meTods

iseTi forovani tixrebis saSualebiT, romlebic akavebs suspenziis

myar fazas da atarebs Txevads. gayofis aseT process ewodeba fil-

tracia naleqis warmoqmniT. zog SemTxvevaSi myari nawilakebi SeaRwevs

mfiltravi tixrebis forebSi da rCeba iq naleqis warmomqmnelad. amas

ewodeba filtracia forebis dacobiT. kvebis mrewvelobaSi, Cveu-

lebriv, iyeneben filtracias naleqis fenaSi gavliT.

filtraciis procesis mamoZravebeli Zalaa wnevaTa sxvaoba tixris

sxvadasxva mxares. igi Seiqmneba vakuumiT, SekumSuli haeris wneviT,

suspenziis miwodebiT dguSiani an centridanuli tumboTi da sxv.

Tu suspenzia mcire koncentraciiT Seicavs wvrildispersiul

nawilakebs, xSirad iyeneben damatebiT mfiltrav nivTierebebs – di-

atomits, perlits, celulozas, ceoliTebs, gaaqtivebul naxSirs.

mrewvelobaSi suspenziebis gasayofad iyeneben cikluri mo-

qmedebis filtrebs – CarCoian filtr-wnexebs, masrian filtrebs,

uwyveti moqmedebis diskoian da dolur vakuum-filtrebs.

xsnarebis gayofa membranebiT. Zalian perspeqtiulia xsnare-

bis gayofa wnevis saSualebiT naxevrad SeRwevadi tixrebis (mem-

branebis) gamoyenebiT – ukuosmosi anu ultrafiltracia.

ultrafiltracias iyeneben dabalosmosuri xsnarebis

gasayofad; is  saSualebas iZleva SevakavoT molekulebi, romelTa

masa 500-ss aRemateba. ukuosmosi gamoiyeneba dabalmolekuluri

nivTierebebis xsnarebis gasayofad.

membranuli meTodiT xsnarebis gayofa xdeba fazuri gardaqm-

nebis gareSe da garemos temperaturaze.

membranebs unda hqondes maRali seleqciuroba gasayofi niv-

Tierebebis mimarT, maRali SeRwevadoba, sakmao meqanikuri simtkice,

mdgradoba agresiuli garemos mimarT, parametrebis mudmivoba xan-

grZlivi eqspluataciis pirobebSi.

gansakuTrebiT sainteresoa es meTodi zRvis wylis gamt-

knarebisaTvis, Saqris xsnarebis gasayofad, xilis wvenebis, mikrobi-

ologiuri warmoebis produqtebis, Camdinare wylebis gasawmendad.

gawmendis fizikur-qimiuri meTodebi. Saqris teqnologiaSi,

meRvineobaSi, liqior-aryis, wvenebis eqstraqciis da sxva warmoebeb-
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Si siTxeebis gawmendisa da gakamkamebisaTvis iyeneben adsorbciis

meTods. Saqris warmoebaSi, garda amisa, difuzur wvens utareben

winaswar defekacias, ZiriTad defekacias, I da II saturacias da

sulfitacias. saxamebel-badagis warmoebaSi kartofilis saxamebels

aTeTreben gogirdovani mJaviT. mcenareuli zeTebis warmoebaSi  mRebavi

nivTierebebisa da cximovani mJavebisagan produqtis gasawmendad

gamoiyeneba gawmendis qimiuri meTodebi.

adsorbcia aris siTxidan an airnarevidan erTi an ramdenime

komponentis STanTqmis procesi adsorbentad wodebuli myari niv-

Tierebis zedapiriT. adsorbirebul nivTierebas adsorbati ewodeba.

adsorbcia SerCeviTi da Seqcevadia. amis wyalobiT SesaZlebelia

xsnarebidan an orTqlairovani narevebidan erTi an ramdenime komponen-

tis STanTqma da Semdeg, sxva pirobebSi desorbireba, e.i. saWiro kompo-

nentis gamoyofa myari fazidan met-naklebad sufTa saxiT.

adsorbentebad gamoiyeneba didi xvedriTi zedapiris mqone

myari forovani nivTierebebi; aseTebia gaaqtivebuli naxSiri, si-

likogeli, celulozis masa, kizelguri, gogirdmJaviT gaaqtive-

buli Tixa, ceoliTebi da sxv. asxvaveben fizikur da qimiur adsor-

bcias (hemosorbcia). fizikuri adsorbcia gapirobebulia adsorben-

tisa da adsorbatis molekulebis mizidulobiT van der vaalsis

Zalebis zemoqmedebiT da ar axlavs Tan qimiuri urTierTqmedeba

adsorbirebul nivTierebasa da adsorbents Soris. qimiuri adsor-

bciis dros qimiuri reaqciebis Sedegad aRiZvreba qimiuri bmebi

STasanTqmel nivTierebebsa da adsorbentis zedapiris molekulebs

Soris.

VII Tavi

7.1. teqnologiis reologiuri da Tbofizikuri safuZvlebi

kvebis mrewvelobaSi procesebis umravlesoba dakavSirebu-

lia nedleulisa da naxevarfabrikatebis meqanikur an Tbofizikur

damuSavebasTan. aseTi procesebis ricxvs miekuTvneba dafqva da

areva, gamowneva da gawurva, dayalibeba da tvifvra, Sroba da

kondicionireba, cxoba da aorTqleba da sxv. am procesebis
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ganxorcielebis dros iyeneben masalebis damuSavebis reologiur

da Tbofizikur meTodebs.

7.1.1. teqnologiis reologiuri safuZvlebi

reologiis ZiriTadi cnebebi. reologia aris mecniereba niv-

Tierebis deformaciisa da denadobis Sesaxeb (berZn. rheos – dineba,
nakadi). masalebis ZiriTad reologiur Tvisebebs miekuTvneba si-

blante, drekadoba, plastikuroba da simtkice. erTi da imave

masalam, misi mdgomareobisa da datvirTvis pirobebis mixedviT,

SeiZleba sxvadasxva Tvisebebi gamoavlinos. magaliTad, datvirTvis

myisieri zemoqmedebisas makaronis comi ise iqceva, rogorc drekadi

sxeuli; sxva pirobebSi datvirTvisas ki ufro blant da plastikur

Tvisebebs amJRavnebs.

nivTierebis sxvadasxva mdgomareobis ganmsazRvreli yvelaze

mniSvnelovani sidide aris siblante (Sinagani xaxuni) – dinebis winaaRm-

degobis zoma, romelic Zvris daZabulobisa da Zvris siCqaris far-

dobis tolia. siblantis Sebrunebul sidides denadoba ewodeba.

siblante damokidebulia temperaturaze, wnevaze, sinesteze an

cximianobaze, koncentraciaze, dispersiulobis xarisxsa da sxva

faqtorebze.

plastikuroba     unaria sxeulis formis cvlilebis an dinebisa,

romelic gamowveulia narCeni an Seuqcevadi deformaciebiT.

simtkice aris sxeulis Tviseba winaaRmdegoba gauwios for-

mis cvlilebas gareSe Zalebis zemoqmedebis dros.

sxeulis drekadi Tvisebebi ganisazRvreba Zvris daZabulo-

biT da sxva meqanikuri maxasiaTeblebiT.

Zvris daZabuloba aris sxeulis winaaRmdegoba modebuli

Zalis mxebi Semdgenis moqmedebis mimarT. igi udris am Zalis Se-

fardebas Zvris zedapirTan. Zvris ganxorcielebisaTvis aucilebeli

minimaluri Zala ganisazRvreba Zvris daZabulobis zRvruli sidid-

iT. Tu yovelmxriv Tanabari wnevis moqmedebiT icvleba sxeulis

mxolod moculoba, forma ki ucvleli rCeba, Zvris dros icvleba

forma moculobis ucvlelad.
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daZabulobis relaqsacia sxeulSi drekadi deformaciis

energiis uwyveti gabnevis procesia, siTbod misi gadaqcevis gziT.

daZabulobis relaqsacia or periodad iyofa: pirveli xasi-

aTdeba daZabulobis mkveTri vardniT relaqsaciis siCqaris swrafi

milevadobis pirobebSi; meorisaTvis damaxasiaTebelia daZabulobis

Senelebuli Semcireba relaqsaciis metad mcire siCqaris dros.

kvebis produqtebis dayalibebis praqtikaSi yvelaze metad

sainteresoa relaqsaciis pirveli periodi, radganac sakmaod mcire

drois Sualedze modis daZabulobis umetesi nawili.

cocvadoba masalis Tvisebaa ganicados uwyveti deformacia

mudmivi datvirTvis zemoqmedebiT. es movlena SeimCneva liTonebSi

maRal, xolo organuli warmoSobis masalebSi _  normalur tem-

peraturaze. sakveb masalebSi cocvadoba Zalian swrafad vlindeba,

rac gaTvaliswinebuli unda iqnes maTi damuSavebis dros.

tiksotropia zogierTi dispersiuli sistemis unaria TavisTavad

aRidginos meqanikuri zemoqmedebiT darRveuli struqtura. es Tviseba

axasiaTebs kvebisa da parfiumeruli mrewvelobis mraval naxevarfab-

rikatsa da produqts.

adhezias uwodeben miwebebis Zalas, romelic aRiZvreba sxva-

dasxva struqturis masalebis zedapirebis kontaqtis dros. es mov-

lena farTodaa gavrcelebuli bunebaSi da gamoiyeneba teqnikaSi.

arsebobs ori saxis adhezia: specifikuri (sakuTriv adhezia) da

meqanikuri. pirveli aris masalis zedapirebs Soris moWidebis Zalebis

Sedegi; meore aRiZvreba Sesawebebeli masalis forebSi adhezivis

SeRweviT da meqanikuri gaWedvis Sedegad misi SekavebiT.

reologiuri meTodebi gamoiyeneba iseTi ZiriTadi te-

qnologiuri procesebis gaangariSebisaTvis rogoricaa daqucmaceba

(dafqva), areva (aTqvefa), dayalibeba (uwyveti da perioduli), dawnexa

(Txevadi fazis gamoyofa, tvifra, dabriketeba, abebis damzadeba),

araniutonuri masalebis transportireba milgayvanilobaSi, daWra

da sxv.

kvebis produqtebis teqnologiaSi gamoyenebuli manqanebis

didi jgufi (makaronis wnexi, zeTsawuri, yurZnisa da kombinirebu-

li sakvebis wnexebi, sakonditro nawarmis damyalibebeli manqanebi,
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masis gadasatumbi mowyobiloba) aRWurvilia sxvadasxva formis

arxebiT, romlebSic wnevis saSualebiT gadaadgildeba masala. maTi

gaangariSebis dros unda gaviTvaliswinoT am masalebis reologiuri

Tvisebebi.

7.1.2. teqnologiis Tbofizikuri safuZvlebi

 kvebis sawarmoTa teqnologiur procesebSi mniSvnelovan

rols asrulebs Tbo- da masagadatanis movlenebi. umravles SemTx-

vevebSi, es rTuli arastacionaruli (droSi cvladi parametrebiT),

Seuqcevadi (wonasworobisaken mimswrafi) procesebia, romelTa Sedegad

icvleba nedleulisa da naxevarfabrikatebis Tvisebebi, struqtu-

ra da xarisxi.

kvebis mrewvelobis nedleuli, masalebi da naxevarfabrikatebi

heterogenuli sistemebia – sxvadasxva struqturis myari sxeulebi

(dispersiuli sistemebi) da siTxeebi (sxvadasxva koncentraciis xsnare-

bi), romlebSic airadi CanarTebic SeiZleba iyos. aseTi obieqtebis

Termofizikuri (Tbofizikuri) maxasiaTeblebi, romlebic

damokidebulia qimiur Sedgenilobasa da pirvel rigSi teni-

anobaze, SeiZleba sagrZnoblad Seicvalos damuSavebis pro-

cesSi, amitom maTi mniSvnelobebi unda davukavSiroT mdgo-

mareobis parametrebs (temperaturas, wnevas).

Tbofizikur maxasiaTeblebs miekuTvneba kuTri  siTboteva-

doba C [j/kg,K], Tbogamtarobis koeficienti  Λ [vt/m,K],  da tem-
peraturagamtarobis koeficienti  a [m2/wm].
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mesame nawilimesame nawilimesame nawilimesame nawilimesame nawili

VIII TaviVIII TaviVIII TaviVIII TaviVIII Tavi

8.1. Ppuris teqnologia

puri mcenareuli warmoSobis yvelaze gavrcelebuli produq-

tia. zustad ar aris dadgenili Tu rodis daiwyes puris gamocxoba,

magram udavoa es produqti erT-erTi uZvelesia adamianis kvebis

racionSi. Sveicariis erovnul muzeumSi, ciurixSi, inaxeba ar-

qeologebis mier amomSrali tbis gaTxrebis dros napovni mrgva-

li puris kveri; misi asaki 6000 welia.

puris evolucia daiwyo umarilo fafisa da kverisagan,

romlebic pirvelyofili adamianis sakvebi iyo. Semdeg dadga

periodi, romelic xasiaTdeba puris damzadebis dros comSi

spontanurad ganviTarebuli mikroorganizmebis Seucnoblad

gamoyenebiT.

comis fermentaciis gamoyeneba, drois mixedviT emTxveva

egviptelebis mier Rvinis damzadebis dawyebas; puris samrewvelo

cxoba dawnexil safuarze ki emTxveva am ukanasknelTa warmoebis

dawyebas venuri meTodiT XIX saukunis pirvel naxevarSi, roca

puris warmoeba xelosnuri xasiaTisa iyo. SemdgomSi puris cxoba

industriuli warmoeba gaxda.

dReisaTvis puris cxoba kvebis mrewvelobis yvelaze ganvi-

Tarebuli dargia.
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8.1.1. teqnologiuri sqema

puris cxobis warmoebis operaciebis Tanamimdevroba xorb-

lis puris damzadebis magaliTze moyvanilia qvemoT.

             ↓
     comis mozela   naWrebis dagundaveba

           ↓               ↓
       duRili              winaswari dayovneba

           ↓               ↓
    comis daTelva     comis namzadis formireba

            ↓               ↓
      duRili       saboloo dayovneba

                       ↓                                                                  ↓
comis dayofa naWrebad          gamocxoba

              ↓
    puris gaciveba da Senaxva

8.1.2. comis momzadeba

puris xarisxi Zlier aris damokidebuli misi warmoebis

yoveli teqnologiuri stadiis mimdinareobis reJimze, magram co-

mis momzadeba gadamwyveti rgolia.

ZvelTaganve coms amzadebdnen ulufebiT, adre yuTebSi xe-

liT, XX saukunis 30-iani wlebidan ki meqanikurmomzelebian deJeb-

Si. bolo dros gamoCnda mravali aparaturul-teqnologiuri sqema,

romlebSic comis perioduli ulufebiT mozela Secvlilia uw-

yvetnakaduriT,

comis recepturebi moyvanilia uwyebriv standartebSi; maT-

Si  gaTvaliswinebulia ZiriTadi da damatebiTi nedleulis xarjvis

normebi 100kg fqvilze gadaangariSebiT. wylis xarjs angariSoben

Semdegi formuliT:

w = q
n
(100 – w

n
)/(100 – wc),

sadac w aris wylis xarji; q
n
 – nedleulis masa 100kg fqvilTan
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erTad;  w
n
 da wc _ Sesabamisad, nedleulisa da comis saSualo

sineste, %.

comis sineste mraval faqtorzea damokidebuli (fqvilis

saxeoba, puris xarisxi, puris standartuli tenianoba). comis mo-

mzadebis procesi Sedgeba  ramdenime stadiisagan, romelTagan umTavre-

sia naxevarfabrikatebisa da comis mozela da duRili.

comis momzadebis xerxebi. comis momzadebis xerxs irCeven

gadasamuSavebeli fqvilis xarisxis, misi sacxobi Tvisebebis, gafx-

vierebis meTodisa da gamoyenebul mowyobilobaze damokidebulebiT.

xorblis fqvilis coms ZiriTadad ori meTodiT amzadeben –

uafaro da afaruli.

uafaro xerxis gamoyenebis dros recepturiT gaTvaliswinebu-

li yvela ingredienti da wyali comis momzadebis dros erTdrou-

lad izileba. comis sawyisi temperatura 28_300C-ia. duRilis xangr-

Zlivoba, safuvris xarisxsa da raodenobaze damokidebulebiT,

2_4 sT-s aRwevs. uafaro comSi safuvris dozireba 1,5_2,5%-ia

misi xarisxisa da duRilis sasurvel xangrZlivobaze damokide-

bulebiT (Txevadi safuvris xarji 40_50%-ia).

afaruli meTodi or fazas moicavs – afarisa da comis

momzadebas. afaris momzadebaze ixarjeba recepturiT gaTvaliswinebuli

fqvilis saerTo raodenobis TiTqmis naxevari, wylis ori mesamedi

da mTeli safuari. marili afarSi, Cveulebriv, ar SehyavT. safu-

vris xarji afaruli comisaTvis daaxloebiT orjer naklebia, vi-

dre uafarosaTvis.

afaris sawyisi temperatura 28_300C-ia; misi duRilis xangr-

Zlivoba – 3-dan 4,5 sT-mdea. mza afarze izileba comi; am dros

emateba darCenili fqvili, wyali da marili xsnaris saxiT. miRebu-

li comis sawyisi temperaturaa 28_300C, duRilis xangrZlivoba

60_105 wT-ia.

orive meTods aqvs Tavisi upiratesoba da nakli. afaruli

meTodis Rirseba isaa, rom misi gamoyenebiT gamomcxvari puris

xarisxi yovelTvis ufro maRalia uafaro meTodiT gamomcxvar pur-

Tan SedarebiT. afaruli meTodiT momzadebuli comis ufro dadebiTi

fizikuri Tvisebebi ganapirobebs gamomcxvari puris rbilobis karg
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forianobas, mis did moculobiT gamosavals. comis fizikuri da

sagemovno Tvisebebis gaumjobesebas xels uwyobs rZemJavis miSvnelovani

raodenobiT dagrovebac. afaruli meTodiT miRebuli puris qerqi

ukeTesi ferisaa, aqvs gluvi kriala zedapiri, rac gamowveulia

comSi deqstrinebisa da Saqrebis didi SemcvelobiT. amitom afaru-

li comidan damzadebuli puri ufro gemrielia, vidre uafaro

comidan gamomcxvari.

Tavisi Rirsebebi aqvs uafaro meTodsac. radganac es meTodi

moiTxovs ufro xanmokle drois ganmavlobaSi duRils, am procesSi

ufro naklebi raodenobiT ixarjeba fqvilis mSrali nivTierebebi,

ufro naklebi sawarmoo farTobi da teqnologiuri mowyobilobaa

saWiro comis mosamzadeblad. magram produqtis xarisxTan dakav-

Sirebuli upiratesobani aWarbebs im mcire ekonomikur sargeblianobas,

rasac uafaro meTodi iZleva.

comis mozela. comis, afarisa da xaSis momzadeba Semdegi

teqnologiuri TanamimdevrobiT xorcieldeba: Semadgeneli nawilebis

dozireba, mozela, duRili da mza naxevarfabrikatis gadacema

Semdgom gadamuSavebaze.

erT-erTi  umniSvnelovanesi operacia aris comis mozela,

ris Sedegadac fqvilis, wylis, marilisa da sxva ingredientebisagan

warmoiqmneba mTel moculobaSi erTgvarovani comi.

comis mozelis dros, garda struqturuli erTgvarovnobis

miRwevisa, masSi mimdinareobs rTuli fizikuri, koloiduri da

bioqimiuri procesebi, romelTa Serwymuli urTierTkavSiri arse-

biTad moqmedebs danawilebaze gadasacemi mza comis Tvisebebze.

mozelis stadiaze mikrobiologiuri procesebi jer kidev

ver aswrebs ganviTarebas da amitom mniSvnelovan rols ver as-

rulebs.

fizikuri da koloiduri procesebi gadamwyvetad moqmedebs

comis struqturul-meqanikur Tvisebebze. mozelis dros erTmaneTs

ereva comis yvela komponenti da rac ufro intensiuria mozela,

miT ufro swrafad iZens comi optimalur Tvisebebs. comis fizikuri

Tvisebebi ZiriTadad ganisazRvreba misi cilovani nawilis speci-

fikuri TaviseburebebiT. isini ganapirobeben xorblisa da, garkveul-
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wilad, Wvavis fqvilis comis drekadobas, elastikurobasa da si-

blantes. gansxvaveba isaa, rom xorblis fqvilis cilebi webogvaras

warmoqmnis, Wvavisa ki – ara.

meqanikuri zemoqmedebis Sedegad wyliT gajirjvebuli cilo-

vani nivTierebebi, aris ra gadaxlarTuli comis mTel moculobaSi

warmoqmnis xorblis comis TiTqosda Rrublovani struqturis Con-

Cxs, romelic Sedgeba afskisa da saWimebisagan – CaliCebisagan. am

cilovan karkasSi CarTulia myari da airadi fazebi. struqturul

karkasze moqmedebs momzeli organoebis meqanikuri energia, fqvilis

mJavebi, marili, cximebi, Saqari da comis sxva komponentebi. comze

moqmedebs haeris buStebic, romlebic meqanikurad Caitaceba moze-

lis dros. Jangbadis damJangveli zemoqmedeba amagrebs webogvaras da

nawilobriv uzrunvelyofs comis pigmentebs.

mozelis dros comis temperatura izrdeba fqvilis

nawilakebis hidrataciisa da mozelis meqanikuri energiis nawilis

TburSi gadasvlis xarjze. temperaturis amaRleba mozelis dasawyisSi

aCqarebs comis warmoqmnas, SemdgomSi ki aaqtiurebs fermentebis

hidrolizur moqmedebas, rac iwvevs comis gaTxelebas.

amrigad, mozelis dros comze moqmedebs sxvadasxva faq-

torebi, romelTa gavlenac mis fizikur Tvisebebze sxvadasxvaa. is

faqtorebi, romlebic aaqtiurebs fqvilis nawilakebis mier tenis

STanTqmas, aumjobesebs comis fizikur Tvisebebs. maT miekuTvneba

intensiuri mozela comis ingredientebis Serevis sawyis stadiasa

da misi Tvisebebis stabilizaciis saboloo etapze. comis mozelis

am periodebSi fqvilis nawilakebis osmosuri da adsorbciuli ga-

jirjveba aWarbebs hidrolizur fermentaciul procesebs. is faq-

torebi, romlebic iwvevs peptizacias (ganusazRvreli gajirjveba)

da comis ZiriTadi nawilakebis gaxsnas, e. i. adidebs Txevad fazas,

auaresebs comis fizikur Tvisebebs. amis Sedegad igi Txeldeba da

webovani xdeba. aseTi faqtorebia cilebisa da saxameblis fer-

mentaciuli hidrolizi da webogvaras disperhireba.
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8.1.3. comis duRili

comis duRili iwyeba mozelis momentidan, grZeldeba comis

dayovnebis dros saduRar sacavebSi (deJebSi, bunkerebSi) da mom-

devno teqnologiur operaciebSi.

duRilis mizania naxevarfabrikatebsa da comSi sagemovno da

aromatuli nivTierebebis dagroveba da airdamWeri unarisa da

fizikuri Tvisebebis mixedviT comis miyvana iseT mdgomareobamde,

romelic yvelaze xelsayreli iqneba misi dayofisa da gamocxobi-

saTvis. warmoebis damamTavrebel etapze – comis namzadis

dayovnebisa da gamocxobisas – duRilis ZiriTadi amocanaa

comis gafxviereba naxSirmJava airiT da kargad ganviTarebuli

Txelkedla forebiani rbilobis warmoqmna. yvela operaciis

erTobliobas, romelic uzrunvelyofs comis optimalur Tvise-

bebs dayofisa da gamocxobis dros, ewodeba comis momwifeba.

comis momwifebisas, garda spirtuli duRilisa, sxva rTuli

procesebic mimdinareobs: mJavawarmomqmneli baqteriebis gan-

viTareba da organuli mJavebis dagroveba, koloiduri,

fizikuri da bioqimiuri procesebi.

mJavawarmomqmneli baqteriebi warmoSobs sxvadasxva organul

mJavebs: rZis, Zmris, qarvis, WianWvelis, limonis, zogjer erbos da

sxv. mTavar rols  asrulebs rZemJava, romelzedac modis mJavebis

saerTo Semcvelobis 70%. meore adgilzea ZmarmJava; danarCeni mJav-

ebi Seadgens saerTo raodenobis daaxloebiT erT meaTeds. Wvavis

fqvilis naxevarfabrikatebSi rZisa da Zmris mJavebis wili TiTqmis

erTnairia, xolo danarCeni mJavebis roli araarsebiTia.

xorblis naxevarfabrikatebSi mJavawarmomqmneli baqteriebi

moxvdeba fqvilTan erTad da nawilobriv samaduRre sacavebSi arse-

buli wina mozelis narCenebidan. Wvavis fqvilis naxevarfabrikateb-

Si mJavawarmomqmneli baqteriebi SehyavT xaSTan erTad.

comSi organuli mJavebis dagroveba Zalian mniSvnelovania.

puris gemo da aromati ZiriTadad gapirobebulia comSi mJavebis

dagrovebiT da maTi urTierTqmedebiT spirtTan da comis sxva niv-

TierebebTan. rZemJava, garda amisa, asrulebs sanitaruli kordonis
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rols, romelic xels uSlis comSi arasasurveli, maT Soris paToge-

nuri mikroorganizmebis ganviTarebas. is aZlevs purs sasiamovno

gemos, maSin roca ZmarmJava mas mkveTr mJave gemos gadascems.

mJavebi mniSvnelovan teqnologiur funqciasac asrulebs:

aCqarebs cilovani nivTierebebis hidrataciasa da peptizacias,

aregulirebs fermentebis moqmedebas.

koloidur procesebs miekuTvneba cilebis osmosuri gajir-

jveba, romelic grZeldeba maSin, roca tenis adsorbciuli Sekav-

Sireba comis yvela komponentebiT, maT Soris cilebiTac, Ziri-

Tadad mTavrdeba comis mozelis stadiaze. susti fqvilis comSi

cilebis osmosuri gajirjveba SedarebiT swrafad mTavrdeba, xolo

peptizacia duRilis mTeli procesis ganmavlobaSi grZeldeba cilebis

proteolituri dezagregaciis gamo. amasTan dakavSirebiT, comi

Txeldeba, misi fizikuri Tvisebebi uaresdeba. sul sxvagvarad iqce-

va cilebi Zlieri fqvilis comSi: osmosuri gajirjveba duRilis

damTavrebamde grZeldeba, cilebis peptizacia umniSvneloa. amasTan

dakavSirebiT, peptizaciis SezRudvis mizniT, susti fqvilis comSi

duRils gadidebuli mJavianobis pirobebSi atareben.

fizikur procesebs miekuTvneba temperaturisa da comis stru-

qturul-meqanikuri maxasiaTeblebis cvlileba. comis temperatura

duRilis  damTavrebis momentisaTvis mxolod 1-20C-iT  izrdeba,  rac
mniSvnelovnad ar moqmedebs duRilis mimdinareobasa da Sedegebze.

struqturul-meqanikuri maxasiaTeblebi icvleba ori faqtoris gav-

leniT: mozelis dros comze meqanikuri zemoqmedebisa da Semdgomi

meqanikuri damuSavebiT; amis Sedegad, webogvaruli ConCxi mtkicdeba,

xolo fermentaciuli proteolizis Sedegad, sustdeba.

bioqimiuri cvlilebebi gapirobebulia procesebis

urTierTqmedebis rTuli sistemiT, romelic gamowveulia spirtu-

li, rZemJavuri duRiliT da fqvilis fermentebis, safuvrisa da

mJavawarmomqmneli baqteriebis zegavleniT.

duRilis procesSi myof naxevarfabrikatebSi uwyvetad

ixarjeba Saqrebi duRilis yvela saxeobaze da imavdroulad war-

moiqmneba  maltoza saxameblis hidrolizis Sedegad. cilebis ko-

loidur cvlilebebTan erTad uwyvetad mimdinareobs maTi pro-
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teolizi fqvilis proteolizuri fermentebis zemoqmedebiT.

comSi maltozis dagroveba aucilebelia TviT duRilis

procesis SesanarCuneblad. xorblis fqvilis comSi agreTve auci-

lebelia cilebis proteolizi comis struqturul-meqanikuri Tvise-

bebis misaRwevad, romlebzedac damokidebulia rbilobis foriano-

bis xasiaTi. garda amisa, cilebis daSlis produqtebi gamocxobis

dros mareducirebul SaqrebTan urTierTqmedebis gamo qerqSi war-

moqmnis melanoidebs, romlebic mniSvnelovan rols asrulebs puris

aromatis CamoyalibebaSi da ganapirobebs pur-funTuSeuli nawarmis

qerqis specifikur fers. proteolizis intensivoba regulirdeba

fqvilisAZalis gaTvaliswinebiT. magaliTad, susti xorblis fqvi-

lis gadamuSavebisas iyeneben damJangavi moqmedebis gamaumjobese-

blebs, romlebic amcirebs proteolituri fermentebis aqtivobas

da amagrebs webogvaras.

cnobilia comis momwifebis intensivobis sxvadasxva xerxebi.

duRilis daCqareba xerxdeba:

a) naxevarfabrikatebisa da comis temperaturis amaRlebiT

optimalur mniSvnelobamde;

b) safuvris dozis gadidebiT;

g) safuvris winaswari aqtivaciiT an mikroorganizmebis ufro

aqtiuri rasebisa da Stamebis gamoyenebiT (Txevadi afaris an Txeva-

di xaSis momzadebis  dros).

intensiuri meqanikuri zemoqmedeba aCqarebs comis momwifebas.

dReisaTvis ar arsebobs comis mzaobis gansazRvris obieq-

turi meTodebi. Cveulebriv, daduRebuli comis Semdgomi gada-

muSavebisaTvis mzaobaze msjeloben misi duRilis xangrZlivobiT,

rac gaTvaliswinebulia mocemuli xarisxisaTvis, titruli mJaviano-

bis mniSvnelobiT da comis garegnuli saxiT.

8.1.4. comis dayofa

termini “dayofa” niSnavs daduRebuli comis Semdgomi

gadamuSavebis mTel rig operaciebs. xorblis fqvilis comi iyofa

naWrebad, romlebsac Semdeg agundaveben, ayovneben gansazRvruli

drois ganmavlobaSi (winaswari dayovneba), garkveuli saxis nakeTo-
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bad formirebisa da gamocxobis win kvlav ayovneben (saboloo

dayovneba), Semdeg, aucileblobis SemTxvevaSi, namzadi isereba da

amis Semdeg avtomaturi mowyobilobis saSualebiT Tavsdeba Rumel-

Si gamosacxobad. Wvavis fqvilis comis dayofa moicavs naWrebad

danawilebas, naWrebis formirebas da saboloo dayovnebas.

erTnairi moculobis comis misaRebad iyeneben mzom jibeebs,

Wrian coms garkveuli zomis naWrebad an aregulireben momWreli

danis rxevis sixSires; am dros manqanidan comis gamosvlis siCqare

mudmivi sididea.

erTnairi masis comis naWrebis misaRebad Zalian mniSvnelo-

vania, rom comdamyof manqanaSi Sediodes erTgvarovani simkvrivis

comi. comis masis namati dasaSvebia msxvili sacalo nakeTobi-

saTvis araumetes  3%-isa, xolo 10 calisaTvis 2,5%-mde. amasTan,

gasaTvaliswinebelia, rom comis masa meti unda iyos momavali

nakeTobis masaze damuSavebis danakargebis sididiT (danakargebi

warmoiSoba comis damuSavebis, gamocxobis, puris Senaxvisa da

eqspediciis dros). garda sasaqonlo-samomxmareblo mniSvnelo-

bisa, dayofis sizustes garkveuli teqnologiuri mniSvnelobac

aqvs. erTmaneTisagan mniSvnelovnad gansxvavebuli comis naWrebi

ganiTxeva da sxvadasxva siCqariT cxveba, rac uaryofiTad imo-

qmedebs puris xarisxze.

comis naWrebis dagundaveba, e.i. maTTvis sferos formis

micema, xdeba dayofisTanave damgundavebel manqanaze, Semdeg ki

dagundavebuli naWrebi midis winaswar dayovnebaze. mrgvali Ziris

nakeTobebis damzadebis dros dagundaveba amave dros nakeTobis

formirebacaa, xolo winaswari dayovneba – erTaderTi da

sabolooa.

winaswari dayovneba aris xorblis comis dagundavebuli namzadis

Seyovneba mSvid mdgomareobaSi 4-5 wT-is ganmavlobaSi. es dro

sakmarisia imisaTvis, rom comis naWerSi gaiwovos is Sinagani daZabu-

lobani, romlebic warmoiqmneba meqanikuri zemoqmedebis Sedegad

misi dayofisa da damuSavebis dros (relaqsaciis gavlena).

dayovnebis dros comis naWrebi imatebs moculobaSi, um-

jobesdeba maTi fizikuri Tvisebebi da comis struqtura. winaswari
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dayovneba xorcieldeba lentur transportiorebze, romlebic gan-

lagebulia saboloo dayovnebis karadebis gaswvriv iatakidan 2,5-3 m

simaRleze.

nakeTobis formireba     xorcieldeba formis mimcem da Semzel

manqanebze winaswari dayovnebis damTavrebisTanave; nakeTobas eZleva

mocemuli purisaTvis damaxasiaTebeli forma.

saboloo dayovneba aucilebelia imitom, rom formirebis

dros comis namzadidan TiTqmis mTlianad gamoidevneba naxSirmJava

gazi, irRveva comis forovani struqtura. kargi forianobisa da

didi moculobiTi gamosavlianobis puris misaRebad aucilebelia,

rom comis nakeTobam moimatos moculobaSi da SeiZinos Tanabari

forovani struqtura. swored amitom, gamocxobis win comis namzads

ayovneben, rasac saboloo dayovneba ewodeba. xorblis fqvilis

comisaTvis es aris meore dayovneba winaswaris Semdeg, xolo Wvavis

fqvilis nakeTobisaTvis – erTaderTi da saboloo.

winaswari dayovnebisagan gansxvavebiT, romelic xorcieldeba

saamqroSi arsebuli temperaturisa da tenianobis pirobebSi, sab-

oloo dayovnebis procesi tardeba specialur mayovnebel karadeb-

Si 35_400 C temperaturasa da 75-80% haeris fardobiTi tenianobis

pirobebSi. saboloo dayovnebis damTavrebas sazRvraven comis

garegnuli saxis mixedviT. dayovnebis xangrZlivoba farTo diapa-

zonSi icvleba 25-dan 120 wT-mde; es ZiriTadad damokidebulia

comis naWrebis masasa da recepturaze. rac naklebia naWris zoma,

miT ufro xangrZlivia dayovneba. temperaturisa (magram arau-

metes 450C-isa) da fardobiTi tenianobis amaRleba (araumetes

90%-isa) amcirebs dayovnebis xangrZlivobas 20_30%-iT. ar aris

sasurveli naklebi an zedmeti dayovneba.

8.1.5. puris gamocxoba

puris damzadebis daskvniTi etapia gamocxoba. es xorcieldeba

sxvadasxva konstruqciis pursacxob RumlebSi. mrewvelobaSi gam-

oiyeneba Rumlebi Cixuri da gamWoli (gvirabuli) pursacxobi saknebiT.

Cixur RumlebSi avtomaturi Camjdomebis saSualebiT comis namzadi

Tavsdeba akvnebis Zirze, romlebic Camokidebulia lenturi konveieris
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jaWvebze. namzadiani akvnebi konveieriT gadaadgildeba pursacxob

sakanSi. cxobis bolos Rumlidan gamosasvlelSi akvnebis 450-iT Se-

mobrunebis Sedegad mza nawarmi gadmoitvirTeba lentur trans-

portiorze, romelic gadascems purs dasalageblad. Rumlis kon-

veieri moZraobs periodulad, enacvleba ra erTmaneTs moZraoba da

gaCereba comis naWrebis axali ulufiT Zirebis CatvirTvis momentSi.

konveieris sruli brunvis dro tolia gamocxobis xangrZlivobisa,

romelic drois reles saSualebiT farTo sazRvrebSi (10_60wT)

regulirdeba.

Rumlis intensiuri gacxelebis Sedegad (cxobas atareben

200_2800 C-ze) comi TandaTan gadaiqceva sakmaod mdgradi formis
purad drekad-plastikuri rbilobisa da nakeTobis zedapirze mkvrivi

qerqis warmoqmnis wyalobiT.

puris cxobis reJimi dgindeba sxvadasxva asortimentisaTvis

fqvilis xarisxisa da comis tenianobis, nakeTobis masisa da formis,

gamocxobis xerxis (Zirze Tu formaSi), sacxobi kameris airadi

garemos temperaturisa da sxva parametrebze damokidebulebiT.

cxobis xangrZlivoba naklebia xorblis fqvilis nakeTobebi-

saTvis, roca comis tenianoba maRalia da masa naklebi; aseve nak-

lebia igi mogrZo formis purisaTvis, vidre imave masis Ziris

purisaTvis. maRali temperatura da saknis airadi garemos far-

dobiTi tenianoba aCqarebs cxobas. Wvavis fqvilis nawarmi ufro

didxans cxveba, vidre imave masis xorblis fqvilisa.

gadamwyveti faqtori, romelic moqmedebs cxobis xangr-

Zlivobaze, aris comis namzadis masa; rac naklebia igi, miT ufro

swrafad cxveba nakeToba. magaliTad, 100 g-iani  nakeToba  cxveba

8_12 wT-Si, 200 g-iani – 17 wT-Si; 0,4_0,5 kg-iani xorblis batone-

bi – 23 wT-Si, 0,8_1,0 kg-iani nakeToba – 28_30 wT-Si; 1,0 kg-iani

Wvavis formis puri cxveba 55_60 wT-Si.

cxobis dros mimdinareobs erTmaneTTan dakavSirebuli sxva-

dasxva procesebi, romelTa mizezia comis gacxeleba da misgan gamowveu-

li Tbomasacvla: Sinagani Tbomasacvla TviT com-purSi da garegani

- com-pursa da sacxobi saknis orTqlairovan garemos Soris.

cxobis  dasawyisSi swrafad izrdeba comis namzadis mocu-
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loba, Semdeg ki es zrda TandaTanobiT neldeba da bolos, sul

wydeba. mkrTali qerqi TandaTan icvlis fers, gaivlis ra Seferi-

lobis mTel gamas Ria kremisferidan yavisframde.

garda fizikuri movlenebisa (gacxeleba, Tbomasacvla, mocu-

lobis cvlileba da sxv.), puris cxobas Tan axlavs mikrobiologiuri,

koloidur-qimiuri, bioqimiuri procesebi, romlebic moqmedebs co-

mis purad gadaqcevaze, ganapirobebs mis kvebiT da sagemovno Tvise-

bebs.

comis namzadebi, romelTa temperatura dayovnebis Semdeg

aris 300 C-mde, moxvdeba ra sacxobi saknis notio da cxelairian

garemoSi, iwyebs swrafad gacxelebas. comis naWris zedapirze

sawyis stadiaze kondensirdeba orTqli garemomcveli orTqlairovani

garemodan, rac aCqarebs comis gacxelebas. raRac drois Semdeg,

zedapiruli fenis temperatura aRwevs namis wertils, romelic

Seesabameba kondensaciis Sewyvetasa da tenis aorTqlebis dasawyiss.

aorTqleba atmosferul wnevaze xdeba, amitom es fena 1000C-mde
cxeldeba da ase rCeba, sanam mTeli teni ar aorTqldeba. cxobis

damTavrebamde nakeTobis zedapiris temperatura ganuwyvetliv

izrdeba. cxobis bolosaTvis mza nakeTobis masa mcirdeba comis

namzadis sawyis masasTan SedarebiT tenis danakargis Sesabamisi

sididiT.

mikrobiologiuri procesebi cxobis dros icvleba com-

puris gacxelebis Sesabamisad. safuari iwvevs  intensiur  spirtul

duRils 350C-ze da agrZelebs mas 400C-mde. Semdgomi gacxelebiT

duRili neldeba, xolo 450 C-ze misi intensivoba mkveTrad ecema.
600C-ze safuari iRupeba.

bioqimiuri procesebi, romlebic mimdinareobs com-puris cxo-

bisas, mravalferovania da dakavSirebulia safuvriTa da mJavawar-

momqmneli baqteriebiT gamowveul duRilTan, agreTve fqvilis fer-

mentebis aqtivobasTan. mikroorganizmebis zemoqmedebiT com-purSi

grZeldeba spirtis, rZis mJavisa da duRilis sxva produqtebis

dagrovebac, romlebic mniSvnelovan rols asrulebs gemosa da

aromatis warmoqmnaSi da uzrunvelyofs normalur moculobiT ga-

mosavals, puris maRal forianobas. fqvilis fermentebi TiTqmis
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cxobis damTavrebamde agrZeleben comis komponentebis hidrolizs.

am procesebis Sedegad comSi izrdeba wyalSi xsnadi naxSirwylebis

raodenoba.

metad arsebiTia qimiuri procesebi, romlebic cxobis

dros qerqSi mimdnareobs. qerqi cxeldeba saSualod 1300 C-dan
160_1800C-mde. masSi ufro swrafad, vidre rbilobSi, wydeba

mikrobiologiuri da bioqimiuri procesebi, magram inten-

sificirdeba Termiuli procesebi, romelTa Sedegadac de-

qstrinizdeba saxamebeli, karamelizdeba dauduRebeli Saqre-

bi da icvleba cilovani nivTierebebi.

koloiduri procesebi, romlebic cxobis dros mimdinareobs,

ganapirobebs comis gadaqcevas puris rbilobad. comis rbilobad

gardaqmna erTdroulad ar mimdinareobs com-puris naWris mTel

moculobaSi; igi iwyeba misi zedapiridan da temperaturis amaR-

lebis Sesabamisad vrceldeba siRrmeSi centris mimarTulebiT.

puris danaklisi ewodeba cxobis dros comis masis danakargebs.

igi gamoisaxeba procentebiT, rogorc sxvaoba comisa da cxeli

puris masebs Soris. am danakargebis didi umravlesoba modis

tenis wilad (95%-mde); danarCeni modis spirtze, naxSirorJangze,

aqrolad mJavebze da sxv. danaklisis sidide meryeobs 6-dan 14%-mde

da damokidebulia mraval faqtorze: Rumlis konstruqciul Tavise-

burebebze, nakeTobis masaze, cxobis meTodze da sxv.

cxobis reJimi icvleba koloiduri da bioqimiuri proceseb-

is mimdinareobis xasiaTis gaTvaliswinebiT.

xorblis puris cxobis sawyisi stadiis pirveli periodi

unda mimdinareobdes maRali fardobiTi tenianobisa (80%-mde) da

sacxobi saknis airadi garemos SedarebiT dabali temperaturis

(110_1200C-mde) pirobebSi. am reJimiT cxoba 2_3 wT grZeldeba.

pirveli periodis darCenil droSi aucilebelia siTbos intensiuri

miwodeba sacxobi saknis gadidebuli temperaturis pirobebSi

(200_2200C).
meore periodSi, roca puris moculobis mateba wydeba,

siTbos miwodebis intensivobac mcirdeba.

Tanamedrove pursacxob RumlebSi, Cveulebriv, gamoyofen sam
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zonas, romlebic erTmaneTisagan  gansxvavdeba cxobis reJimiT.

pirveli zona – SedarebiT dabali temperatura da maRali

fardobiTi tenianoba;

meore zona – airgaremos maRali temperatura da ramdenadme

Semcirebuli fardobiTi tenianoba;

mesame – cxobis damamTavrebel zonaSi siTbos miwodeba nake-

TobasTan naklebintensiuri unda iyos.

8.1.6. puris Senaxva da transportireba

cxeli puri gaufrTxilebeli moqceviT advilad iTeleba,

icvlis formas, uaresdeba misi garegnoba da forovani struqtura.

gamocxobis Semdeg, savaWro qselSi gaSvebamde, purs agzavnian pursa-

cavSi (eqspediciaSi) gacivebisa da SefuTvisaTvis. did puris qarx-

nebSi aris meqanizebuli pursacavebi.

gacivebis procesSi xdeba tenis gadanawileba nakeTobis sxva-

dasxva nawilebSi. tenis nawili ikargeba garemoSi, qerqis sinotive

stabilizdeba wonasworulis doneze, qerqis qveS da nakeTobis centr-

Si ganlagebuli fenebis sineste Tanabrdeba; nakeTobis SigniT da

garemosTan tenis mimocvlis Sedegad nakeTobis masa mcirdeba 2-4%-iT

cxel purTan SedarebiT. puris danakargis am saxes SeSroba ewodeba.

Senaxvisas puri xmeba. gamoSroba gardauvali qimiur-

fizikuri procesia, romelic dakavSirebulia puris biopolimerebis

– denaturirebuli cilebisa da kleisterizebuli saxameblis –

daberebasTan. misi mTlianad Tavidan acileba jerjerobiT ar

xerxdeba.

puri avaddeba. yvelaze gavrcelebuli daavadebebis saxeebia

daobeba da kartofilis daavadeba, romelsac kartofilis Cxirebi

iwvevs. am daavadebebis Tavidan asacileblad pirvel SemTxvevaSi

pursacavSi daculi unda iyos sanitarul-higienuri pirobebi, me-

ore SemTxvevaSi – gamoyenebuli unda iqnas teqnologiuri xerxebi,

romlebic amuxruWebs kartofilis Cxirebis ganviTarebas.

dadgenilia puris nakeTobis Senaxvis minimaluri da maqsi-

maluri vadebi: minimaluri vada – 1 sT – SemoRebulia yvela saxis
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nakeTobisaTvis; maqsimaluri vadaa – 6 sT.

puris gadasatan transports unda hqondes sanitaruli paspor-

ti, Taroebi unda irecxebodes qloriani kiriT, Tbili tutiT da

Semdeg sufTa _  wyliT.

8.1.7. puris gamosavali

puris gamosavals uwodeben mis raodenobas kg-iT, miRebuls

100 kg fqvilidan da recepturiT gaTvaliswinebuli sxva damatebiTi

nedleulidan:

       q
n
(100 – W

n
)

Bp =——————(1–0.01 Kd)(1 -0.01 Kdan
 
)(1 - 0.01KSeSr), 

     100 _ Wc

sadac B
p
 aris puris gamosavali, kg; q

n
 – nedleulis masa

(100 kg fqvili da danarCeni nedleuli 100 kg fqvilze);  W
n 
–

mTeli nedleulis saSualo-woniTi sineste, %; W
c
 – comis sineste, %;

K
d 
– nedleulis danakargi duRilze, % comis masasTan SefardebiT;

K
dan 

– danakargebi cxobis dros, % comis masasTan SefardebiT; K
SeSr

-

danakargebi Senaxvis dros, % cxeli puris masasTan SedarebiT.

IX TaviIX TaviIX TaviIX TaviIX Tavi

9.1.DduRilis produqtebis teqnologia

duRilis produqtebis sawarmoTa sxvadasxva dargebi gansx-

vavdebian saboloo produqtebis maxasiaTeblebiT, gadasamuSavebeli

nedleulis saxeobiT da, gansakuTrebiT, gamoyenebuli mikroor-

ganizmebisa da fermentuli sistemebis saxeobiT, agreTve substratis

gardaqmnis ganxorcielebuli qimizmiT.

9.1.1. yurZnisa da xil-kenkris Rvinoebis teqnologia

yurZeni gamoiyeneba axali, SemWknari da gamomSrali saxiT.

misgan amzadeben ualkoholo sasmelebs - wvens, koncentratebs

(vakuum-tkbili, bekmesi) da alkoholian sasmelebs – Rvinoebs (su-
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fris, Semagrebuli, aromatizebuli, cqriala), spirts, koniaks (bren-

di), arays.

yurZnisagan damzadebuli yvelaze ufro gavrcelebuli produ-

qtia Rvino.

9.1..2. Rvinoebis zogadi klasifikacia

yurZnis Rvino ewodeba iseT sasmels, romelic miRebulia

axlad dakrefili an SemWknari yurZnis wvenis durdoze an mis

gareSe spirtuli duRiliT, qimiurad  uaRresad rTuli organuli

xsnaria, miekuTvneba sagemovno produqtebs da axasiaTebs kvebiTi,

dieturi da samkurnalo Tvisebebi

yurZnidan miRebuli yvela Rvino iyofa jiSur da kupaJire-

bul Rvinoebad.

jiSuri Rvino miRebulia erTi jiSis yurZnis gadamuSavebiT,

xolo kupaJirebuli – sxvadasxva jiSis yurZnis an Rvinomasalebis

SereviT.

jiSur RvinoebSi sxva jiSis yurZeni an Rvinomasala ar unda

aRematebodes mTeli masis 15%-s.

yurZnis Rvinoebi aris wynari - romlebic ar Seicavs zedmet

naxSirmJava gazs, da cqriala – romlebic gajerebulia naxSirmJava

gazis sxvadasxva doziT.

wynari Rvinoebi Sedgenilobis mixedviT iyofa jgufebad.

pirvel jgufSi erTiandeba iseTi Rvinoebi, romlebic miRe-

bulia bunebrivi Saqris alkoholuri duRiliT spirtis damatebis

gareSe. aseT Rvinoebs miekuTvneba:

a) mSrali Rvinoebi, romlebic Seicavs spirts 9,0-dan

14,0%-mde da Saqars ara umetes 0,3%-sa;

b) bunebrivad naxevrad tkbili Rvinoebi, romlebic  Seicavs

spirts  9,0-dan 12,0%-mde da darCenil dauduRebel Saqars 3,0-dan

8,0%-mde;

meore jgufSi erTiandeba Semagrebuli Rvinoebi, romelTa

damzadebis drosac dasaSvebia reqtificirebuli spirtis xmareba.

am jgufSi Sedis:
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a) Semagrebuli Rvinoebi, romlebic Seicavs spirts 17,0-dan

20,0%-mde da Saqars 1,0-dan 14,0%-mde;

b) sadeserto Rvinoebi, romlebic Seicavs spirts 12,0-dan

17,0%-mde.

sadeserto Rvinoebi, Saqris Semcvelobis mixedviT, sam jgu-

fad iyofa:

1) sadeserto naxevrad tkbili Rvinoebi, romlebic  Seicavs

Saqars  5,0-dan 12,0%-mde da spirts – 14,0-dan 16,0%-mde;

2) tkbili Rvinoebi, romlebic Seicavs Saqars 14,0-dan

20,0%-mde da spirts – 15,0-dan 17,0%-mde;

3) liqioruli Rvinoebi, romlebic Seicavs Saqars 21,0-dan

35,0%-mde da spirts - 12,0-dan 17,0%-mde.

 mesame jgufs ki miekuTvneba aromatizebuli Rvinoebi,

damzadebulni reqtificirebuli spirtis, inversiuli Saqrisa da

sxvadasxva nayenebis gamoyenebiT. es Rvinoebi Seicavs spirts 16,0-dan

18,0%-mde da  Saqars 6,0-dan 16,0%-mde.

wynari Rvinoebi daniSnulebisa da teqnologiis mixedviT

SeiZleba iyos samarko, ordinaruli da sakoleqcio.

samarko Rvinoebi gadis davargeba-momwifebis periods 1-dan

3 wlamde, rac iangariSeba mosavlis momdevno wlis ianvridan;

xolo ordinaruli Rvinoebi muSavdeba specialuri daCqarebuli

teqnologiuri RonisZiebebiT da Camoisxmeba RvinomasalebSi

gadaricxvidan ara uadres sami Tvisa.

samarko RvinoebisaTvis meRvineobis calkeuli raionebidan

arCeven ama Tu im markis Rvinis Sesatyvis gansakuTrebiT maRal-

xarisxovan Rvinomasalebs.

gansakuTrebiT maRalxarisxovani da damaxasiaTebeli samarko

Rvinoebi davargeba-momwifebis periodSi Camoisxmeba boTlebSi da

ori wlis Semdeg Cairicxeba sakoleqcio RvinoebSi.

cqriala Rvinoebs miekuTvneba iseTi Rvinoebi, romlebic

miiReba meoreuli duRilis gziT mSrali an Semagrebuli Rvino-

masalebisagan. naturaluri naxevrad tkbili cqriala Rvinoebis

jgufs mikuTvneba iseTi Rvinoebi, romlebic miiReba daxurul rezer-

vuarebSi pirveladi duRilis Sedegad, roca duRili wydeba gan-
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sakuTrebul fazaSi.

SuSxunas iseT Rvinoebs uwodeben, romlebic xelovnurad,

saturaciis gziT, gajerebulia naxSirmJava airiT.

9.1.3. Rvinis damzadebis mokle teqnologia

Rvinoebis, kerZod mSrali sufris Rvinoebis, miRebis proce-

si, romelsac pirveladi meRvineobis qarxnebSi axorcieleben, Sedgeba

Semdegi operaciebisagan: yurZnis daWyleta, klertebis mocileba,

tkbilis miReba, gawmenda da sulfitacia, misi daduReba calke da

mtevnis myar nawilebTan (WaWasTan) kontaqtSi. warmoqmnili axal-

gazrda Rvino igzavneba dasaZveleblad samarko Rvinoebis misaRebad

an specialurad muSavdeba stabiluri gamWvirvalobis, harmoniuli

aromatisa da gemos uzrunvelsayofad.

TeTri mSrali sufris Rvinoebi Semdegi teqnologiuri sqemiT

mzaddeba: yurZeni iWyliteba damWylet-klertgamomclel manqanebze,

Semdeg sadinarebze gamoeyofa tkbili-TviTnadeni. WaWa iwnexeba, gamonawuri

cildeba, xolo miRebuli tkbili emateba TviTnadens, iwmindeba,

sulfitirdeba SO2-is damatebiT (pirobebis – mixedviT 200 mg/l–mde),

muSavdeba bentonitiT, iwmindeba da igzavneba dasaduReblad. duRili

ori meTodiT xorcieldeba: klasikuri-perioduliT – kasrebSi an did

sacavebSi, an uwyvetiT – erT WurWelSi, an fermentatorebis batarea-

Si. duRilis damTavrebisa da dawmendis Semdeg, axalgazrda Rvinos

moxsnian safuvris naleqisagan da agzavnian dasayovneblad an  spe-

cialur damuSavebaze.

wiTeli Rvino mzaddeba daWyletili yurZnis duRiliT WaWis

moucileblad kanidan eqstraqtuli pigmenturiAnivTierebebis ufro

srulad gamoyvanisaTvis. amave mizniT iyeneben WaWis gacxelebis

meTods, axalgazrda RviniT WaWis eqstraqcias, WaWis gamownexas

duRilis Semdeg da sxv.

yurZnidan tkbili unda gamoiwuros mokrefisTanave, radga-

nac dayovnebis dros wvenSi ixsneba WaWis myari nivTierebebi; amave

dros uaryofiTad moqmedebs haeris JangbadTan Sexebac - irRveva

gemos siwminde, Cndeba simware da sicxare.
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tkbilis Camodinebis mizania SeZlebisdagvarad swrafad

mocildes igi WaWas da amis wyalobiT Semcirdes gamosawuri WaWis

moculoba, Semcirdes wnexebis datvirTva. dawnexiT an gamowurviT

WaWidan gamoiyvaneba masSi darCenili tkbili an misi nawili. tkbi-

lis gamosavlis gasadideblad WaWas ramdenjerme wnexen.

daWyletiT, CamodinebiTa da gamownexiT gamoyofili tkbili

Seicavs tivtivarebs _ klertisa da kanis naglejebs, miwis nawilakebs,

peqtinovan, cilovan da lorwovan nivTierebebs, safuvris ujredebs.

simRvrivis mosacileblad tkbils ayovneben dasawdomad, risTvisac

winaswar duRilis procesis 1_2 dRiT SesaCereblad mas amuSaveben

gogirdis anhidridiT; 18_36 sT-is Semdeg tkbils moxsnian nale-

qidan; Tumca arian tkbilis dauwmendavad daduRebis momxreebic.

gawmendili tkbili midis fermentatorebSi dasaduReblad da Rvi-

nomasalebis misaRebad.

xil-kenkrovan meRvineobaSi xilisa da kenkris gadamuSaveba

iTvaliswinebs maT transportirebas, daxarisxebas, specialur man-

qanebSi garecxvas, dolebSi daWyletas.

yurZnis meRvineobisagan gansxvavebiT, xil-kenkrovani Rvinis

warmoebaSi wvenis gamosavlis maqsimalurad gadidebis mizniT, miRe-

bulia WenWos an mTeli masis damuSaveba siTboTi, fermentaciuli

preparatebiT, maRali sixSiris denebiT. zogierTi kenkris wveni

moixsneba sadinarebze; Semdeg xilis WenWo iwnexeba iseTsave aparatebze,

rogorc WaWa yurZnis meRvineobaSi, ileqeba, wveni iwmindeba an

pasterizdeba da daduRdeba. Rvinomasala ifiltreba, emateba eTi-

lis spirti, yovndeba, kupaJirdeba da kvlav yovndeba. mza Rvino

midis boTlebSi Camosasxmel xazze.

meoradi meRvineoba iTvaliswinebs pirveladi meRvineobis qarx-

nebSi miRebuli Rvinomasalebis gadamuSavebas maRalxarisxovani sa-

marko Rvinoebis gamosaSvebad. Rvinomasalebi cisternebiT an sxva

sacavebiT Semodis qarxanaSi, gadaitumbeba Semkreb rezervuarebSi

dayovnebisa da SenaxvisaTvis. Semdeg specialur aparatebSi xdeba

Rvinomasalebis kupaJireba, maTi gawebva, weboze dayovneba, Tburi

damuSaveba, rkinabetonis TermocistrnebSi dayovneba. gacivebis Sem-

deg Rvinos filtraven da sawneo avzebis gavliT agzavnian avtoma-
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tur xazze Camosasxmelad.

Sampanuri Rvino gansxvavdeba wynari Rvinoebisagan cqriala Tvise-

bebiT, gemoTi, TaiguliT. igi miiReba maRalxarisxovani Rvinomasalebis

meoreuli duRilis Sedegad hermetul rzervuarebSi an boTlebSi.

kupaJirebuli Rvinomasalebi SampanurisaTvis miewodeba po-

lieTilenis rgolebiT avsebul (safuvris Sesakaveblad) biogenera-

torSi (fermentatori) da dozirdeba. axali safuari aq miewodeba

calke danadgaridan; Semdeg deairirebuli RvinomasalebiAmuSavde-

ba TbomcvlelSi 650C-mde gacxelebiT, yovndeba TermocisternaSi,

Semdeg civdeba 140C–mde da ifiltreba.

reaqtorSi Rvinomasalebidan da Saqridan amzadeben 70%-ian

liqiors, romelsac filtraven da awvdian sarezervuaro da saeqs-

pedicio liqioris avzebSi. sarezervuaro liqiori yovndeba cis-

ternebSi da igzavneba saproduqcio xazSi, saeqspedicio ki - cis-

ternebSi dayovnebis Semdeg, midis Sampanurian mimRebSi.

dasaduRebeli narevi, romelic Seicavs deairebul Rvino-

masalebs, sarezervuaro liqiors da safuars, Sedis samaduRre ba-

tareaSi. batareebidan gamosuli Sampanizebuli Rvino jer gaivlis

fermentators, civdeba –50C-mde, dawdeba Termo-rezervuarebSi da
iwmindeba filtrze.

mza Sampanuri rotametrebis gavliT midis mimReb rezervuarebSi

da Semdeg Camosxmis saamqroSi, magram manamde, filtris win, mas

emateba saeqspedicio liqiori imis mixedviT, Tu romeli Sampanuri

mzaddeba – naxevrad mSrali, naxevrad tkbili, tkbili Tu sxva.

9.2. alaosa da ludis teqnologia

9.2.1. alaos warmoeba

 alao ludis warmoebis ZiriTadi nedleulia. is aucilebe-

lia agreTve spirtis warmoebaSi saxameblis aSaqrebisaTvis, puris

cxobaSi mravali saxeobis puris dasamzadeblad da sxv. ludis

warmoebaSi gamoiyeneba qeris alao.

alao aris garkveul pirobebSi gaRivebuli marcvleuli. igi

Seicavs fermentebs, romlebic iwvevs marcvlisa da kartofilis
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saxameblis aSaqrebas, rac aucilebelia Semdgomi duRilisaTvis

rogorc ludis, aseve spirtis warmoebaSi.

puris gamosacxobad da buraxis dasamzadeblad  iyeneben

Wvavis  e. w. wiTel alaos.

spirtis warmoebaSi nedleulis aSaqrebisaTvis iyeneben mwvane

alaos da fermentul preparatebs. spirtis qarxnebSi alaos amzade-

ben marcvlovani kulturebidan – qeris, fetvis, Svriisa da zogjer

Wvavisagan.

ludis alaos momzadebis procesi Semdegi stadiebisagan Sedge-

ba: qeris gawmenda da transportireba, dalboba da marcvlis gaRiveba,

Rivebis mocileba da alaos momwifeba.

marcvlis momzadeba gadasamuSaveblad adre ganvixileT. aq

mokled SevexoT marcvlis gawmendis Semdgom stadiebs.

marcvlis dalboba sami xerxiT xdeba: perioduli haer-

wylisa, uwyvet-nakaduri (haeriT gajerebul wyalSi) da haerovan-

morwyviTi meTodiT.

marcvali irecxeba cilindrul-konusur damlbob aparateb-

Si. am aparatis centrSi dayenebulia mowyobiloba, romelic Sedge-

ba milTa sistemisagan SekumSuli haeris misawodeblad. recxvis

dros SekumSuli haeri waritacebs zeviT centraluri milis gaswvriv

wylisa da marcvlebis narevs, is nawildeba centridan periferi-

ebisaken radialurad ganlagebul milebSi da gamodis aparatis

kedlebTan. tivtivaris mocilebis Semdeg marcvals utareben dezin-

feqcias, risTvisac amuSaveben  Ca Cl2
.CaO-s xsnariT.

aparatis konusur ZirSi datanebulia milovani barbotiore-

bi, romlebiTac dalbobis dros marcvlis fenaSi uberaven haers.

dambali marcvali Camodis Zira konusiT, zemodan miduRebuli miliT

ki gamoiyvaneba WuWyiani wyali fSute marcvlebTan da minarevebTan

erTad. qeris dalbobis xangrZlivoba 3 dRe-Ramea.

haer-wylis meTodi miCneulia yvelaze progresulad. dasawyisSi

20 wT-is ganmavlobaSi marcvals rwyaven gafrqveuli wyliT. yovel

saaTSi 15 wT-is ganmavlobaSi ventilatoriT Ziridan Seiwoveba

haeri. Semdeg gamrecx manqanas avseben wyliT da marcvals 8 sT

ayovneben wyalSi, aniaveben ra yovel 30 wT-Si barbotioris saSu-
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alebiT 5 wT-is ganmavlobaSi haeris gatarebiT. Semdeg wyals CamouS-

veben da rwyaven marcvals gawovasTan erTad, sanam misi tenianoba

ar miaRwevs  42_44%-s Ria alaosaTvis da  45_47%-s – muqisaTvis.

dalbobis xangrZlivoba damokidebulia temperaturaze: 120-ze igi

56 sT-s Seadgens, 150--ze ki mcirdeba 48 sT-mde.

dalbobis dros marcvali jirjvdeba, matulobs moculobaSi,

rbildeba da xdeba elastikuri. tenis momatebis gamo mkveTrad matu-

lobs marcvlis cxovelmyofeloba. marcvali TandaTan mzardi raode-

nobiT gamoyofs CO2-s da STanTqavs O2-s, amitom dalbobis dros unda

gvqondes marcvlis sunTqvisaTvis saWiro normaluri pirobebi.

qeris gaRiveba aucilebelia masSi fermentebis dagrovebis,

gafxvierebisa da marcvlis kedlebis daSlisaTvis, raTa gaadvildes

saxameblis, cilovani da sxva nivTierebebis gamowvlilva tkbilis

momzadebis dros. gaRivebis  temperatura  Ria  alaosaTvis 180C-ia
da muqisaTvis 240C. marcvlis masaSi mudmivi temperatura SeinarCuneba

kvlebis ganiavebiT, damatebiTi danotivebiTa da gafxvierebiT. gaRivebas

amTavreben, roca Rivis sigrZe miaRwevs marcvlis sigrZis 2/3_3/4–s.

am droisaTvis endospermis kedlebi irRveva citolizuri fermen-

tebis moqmedebiT, endospermi fxvieri da myife xdeba. gauRivebel

marcvalSi mxolod β-amilaza Sedis, romelic Slis saxamebels

maltozamde, α-amilaza ki warmoiqmneba gaRivebis dros da igi Slis

saxameblis molekulas deqstrinebis warmoqmniT. grovdeba agreTve

proteinazebi da peptidazebi, romlebic ahidrolizeben cilebs

peptidebisa da aminomJavebis warmoqmniT.

Ria feris alaos gaRivebis xangrZlivoba 7 dRe-Ramea, muqisa

ki – 9, magram fermentebi grovdeba ZiriTadad pirvel 5 dRe-RameSi,

danarCeni dro ki fermentaciul hidrolizze ixarjeba. alaos mza-

obaze msjeloben endospermis fqvilovani nawilis TiTebiT gasres-

vis siadvilis mixedviT. kargi xarisxis alaos qorfa kitris suni

aqvs. reJimis darRvevisas suni eTerisaa, konsistencia ki sacxisebri;

es SeimCneva agreTve zedmetad dambal alaoSic.

alaos amzadeben specialur WurWlebSi, romlebsac saalaoebs

uwodeben. iyeneben ori tipis saalaoebs: nakadursa da pnevmaturs;

nakadurebi TandaTan idevneba, rogorc meqanizaciisaTvis araper-
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speqtiuli. pnevmatur saalaoebSi alaos fena aris 0,6_1 m simaR-

lis; alaos fenaSi temperaturasa da naxSirmJava airis mocilebas

aregulireben Ziridan iseTi haeris SeberviT, romelic gawmendilia

mtvrisagan, kondicirebulia tenianobis mixedviT da temperatura

gaRivebis reJimiT  dadgenilze 2_30C-iT naklebi aqvs. alaos fesve-

bis erTmaneTSi gadaxlarTvis Tavidan asacileblad iyeneben sa-

bruneblebs. yuTebis tipis pnevmatikuri saalaoe Sedgeba sworkuTxa

aguris an rkinabetonis Ria yuTebis rigisagan, ZiriTadi fskeridan

1_1,8 m simaRleze aqvs meore badisebri Ziri. yuTebis raodenoba

Seesabameba alaos gaRivebis dRe-Rameebis raodenobas; gaRivebis daw-

yebidan damTavrebamde alao erT yuTSi rCeba. kondicirebuli haeri

Sedis badisqveSa sivrceSi da Ziridan zeviT ganWolavs alaos fenas,

acivebs, atenianebs da gamodevnis CO2-s. vertikaluri Snekuri sabrune-

beli sagoravebiani urikiT moZraobs yuTebis gverdiTi kedlebis

gaswvriv, Snekebis brunviT gadaanacvlebs alaos Zira fenas zeviT,

zedas ki - qveviT, 2-jer dRe-RameSi.

dalbobisTanave alaos aniaveben mSrali haeriT; roca temperatu-

ra aiwevs 14_170C-mde, iwyeben kondicirebuli haeriT ganiavebas da

inarCuneben 17_200C temperaturas, me-8 dRe-Ramis bolos ki –

18_200C-s.
alaos Srobis mizania tenis moSoreba da eqstraqtuli, aro-

matuli da mRebavi nivTierebebis dagroveba. alaos tenianoba mcird-

eba 42_47%-dan 2-4%-mde sam stadiad. fiziologiuri fazis ganmavlo-

baSi grZeldeba gaRiveba 400C-mde da 30% tenianobamde. fermentaciu-

li faza mimdinareobs  40_750C  temperaturasa da 20_30%  teniano-

bis dros. Ria feris alaos misaRebad am fazis xangrZlivobas

amcireben alaos sinestis 10%-mde miyvaniT. qimiuri faza dgeba

750C-ze maRal temperaturaze da mTavrdeba Ria feris alaos  SemTx-

vevaSi 800C-ze, xolo muqisaTvis – 1050C-ze. sineste Seesabameba 3_5
da 1,5_2,5%-s. am stadiaSi aminomJavebi da peptidebi urTierTqmede-

ben mareducirebel SaqrebTan da warmoiqmneba maTi kompleqsuri

naerTebi – melanoidinebi, romlebic alaos aZleven specifikur gem-

os, fersa da aromats. Rivebis mocileba xdeba gaSrobisTanave,

xolo gamomSrali alao kidev mwifdeba 4_6 kviris ganmavlobaSi
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haeridan tenis sorbciis procesSi.

Ria  feris alaos  gamosavalia 100 kg-dan 78_79 kg  3%-iani

tenianobiT, xolo muqisa – 74_76kg 1,5_2,5% tenianobiT.

9.2.2. ludis warmoeba

ludi mciredalkoholiani sasmelia, romelic gajerebulia

naxSirmJava airiT, aqvs sviis sasiamovno momwaro gemo da aromati.

igi mzaddeba qeris alaosagan miRebuli tkbilisa da sviis erTad

daduRebiT. ludi sakvebi sasmelia, Seicavs naxSirwylebs, cilebs,

vitaminebsa da organul mJavebs. Ria feris ludis energetikuli

unaria 1700_2200 kj/kg, xolo muqisa – 3400 kj/kg. ludis warmoe-

bis ZiriTadi nedleulia qeri, svia da wyali.

ludis warmoeba Semdegi stadiebisagan Sedgeba: sviiani tkbi-

lis momzadeba, duRili, daduReba, gawmenda, Camosxma, pasteriza-

cia, boTlebis damuSaveba da ludis Senaxva.

ludis tkbili mzaddeba saxarS ganyofilebaSi. xarSvis miza-

nia alaos, sviisa da sxva masalebidan (auRojebeli masalebi –

ufro xSirad simindi an qeris fqvili da RerRili) mSrali eqstraqtu-

li nivTierebebis ufro sruli gamowvlilva da gaxsna, xelsayreli

pirobebis Seqmna saxameblis, cilebis, celulozisa da sxva Semad-

geneli nawilebis fermentuli hidrolizisaTvis. xarSvis procesSi

sareaqcio are mJavuri unda iyos (pH = 5,2_5,6); magram Tu wylis

moqmedebiT are gatutianda, umateben rZemJavas.

tkbilis momzadebis procesi Sedgeba Semdegi operaciebisa-

gan: alaos gaprialeba da dafqva, alaosa da auRojebeli masalebis

Selesva, tkbilis xarSva da aSaqreba, tkbilis gafiltvra, misi

duRili sviasTan, sviis namtvrevebis mocileba.

xangrZlivi Senaxvisa da transportirebis dros alao WuWyian-

deba mtvriTa da sxva minarevebiT, amitom daRerRvamde igi unda

gaiwmindos. alaos aprialeben maprialebel manqanebze (magaliTad,

CÏ – 54-ze), romelzedac aclian Rivebs, mtversa da WuWys; Semdeg

CatvirTaven damlbob aparatSi 30%-mde dasatenianeblad, agzavnian

oTx- an eqvsvalcian samsxvrevze dasaRerRad ise, rom misi garsi
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minimalurad daziandes. garsi, romliTac dafarulia marcvali,

ZiriTadad wyalSi uxsnari celulozasagan Sedgeba, magram mis gar-

da Seicavs sxva nivTierebebsac; es nivTierebebi wyalSi ixseba da

cudad moqmedebs tkbilis gemosa da ferze. amis gamo ar aris

mizanSewonili garsis wmindad dafqva, radgan aman SeiZleba gaaadvi-

los ludisaTvis mavne minarevebis gamotutva. samagierod, rac Sei-

Zleba wmindad unda daifqvas alaos marcvlis fqvilovani nawili –

endosperma, romelic ZiriTadad Seicavs saxamebels, sxva nax-

Sirwylebs da cilovan naerTebTan erTad warmoqmnis alaos eqstraqts.

amrigad, alaos dafqvis dros garsi rac SeiZleba naklebad unda

daziandes, endosperma ki – wmindad daifqvas. daRerRili alaos

granulometriuli Sedgeniloba araerTgvarovania; igi, daaxloebiT

aseTi Sedgenilobisaa (%): CenCo – 15_20, msxvili RerRili – 20_35,

wvrili RerRili – 25_50, fqvili – 15_20.

daRerRil alaos agroveben hermetul rkinis bunkerebSi,

romlebic dadgmulia Sesales rofebs zemoT. ganyofileba aRWur-

vilia gamwmendi da maprialebeli manqanebiT, magnituri mowyobilo-

biT, sasworiT da sxv.

Selesvis procesis mizania daRerRili  alaodan da saxameb-

lis Semcveli sxva auRojebeli masalebidan, romlebic zogjer

emateba alaos, rac SeiZleba meti kargad xsnadi eqstraqtis miReba.

Selesva mimdinareobs wylis areSi saTanado temperaturaze.

daRerRili alaos ubralo gamotutviT miiReba mxolod 10_15 %

eqstraqti im raodenobisa, romelsac alao Seicavs. danarCeni nivTie-

rebebi, romlebic tkbilis eqstraqts Seadgens, miiReba mxolod

Selesvis dros fermentebis moqmedebiT: amilaza uzrunvelyofs

saxameblis daSlas maltozad da deqstrinebad, proteazebi Slis

rTul uxsnar cilovan nivTierebebs martiv xsnad naerTebad, fitaza

gardaqmnis fitins inozitad da fosfatebad da sxv.

fermentebis moqmedeba iwyeba jer kidev alaos damzadebis

procesSi da Semdeg Cqardeba Selesvis dros. am dros didi mniS-

vneloba aqvs gamoyenebuli wylis qimiur Sedgenilobas. magaliTad,

Tu wyals aqvs mkveTrad gamoxatuli tute xasiaTi (karbonatuli),

izrdeba misi pH, rac anelebs saxameblis aSaqrebas, cilebis daSlas
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da sxv. neldeba agreTve tkbilis filtracia da igi mRvrie xdeba.

Selesvis wesebi sxvadasxvagvaria; maTi SerCeva unda xdebodes

alaos Tvisebebis gaTvaliswinebiT da damzadebuli ludis tipiT.

upiratesad Selesva xorcieldeba xarSvis meTodiT, radganac amJa-

mad alaosTan erTad iyeneben auRojebel masalebsac, romelTa

gadamuSavebac am meTodiT ufro xelsayrelia. xarSvis meTodi imaSi

mdgomareobs, rom Senalesis temperaturis asamaRleblad mis nawils

(naxarSs) aduReben meore aparatSi, Semdeg ki naxarSSi ureven Se-

nalesis auduRebel nawils.

naxarSebis raodenobis mixedviT arsebobs Selesvis erT-, or- da

samsaxarSiani xerxebi. Selesvis xangrZlivoba amis mixedviT izrdeba da

Sesabamisad Seadgens 3,5,  4_5 da  6_6,5 sT-s. Jigulis, moskovisa da

leningradis luds amzadeben ufro racionaluri, orsaxarSiani meTodiT.

Selesva ewodeba alaos eqstraqtuli nivTierebebis xsnarSi

gadayvanas fermentebis moqmedebiT, rasac mohyveba saxameblidan Saqris

(maltozis) warmoqmna amilazas zemoqmedebiT.

saxarS ganyofilebaSi dadgmulia Semdegi danadgarebi:

1. Sesalesi rofi, romelsac iyeneben daRerRili  alaosa da

wylis Sesarevad da masis Sesanaxad;

2. Sesalesi qvabi, gankuTvnili masis Selesvisa da duRilisaTvis;

3. safiltri rofi, romelSic xdeba tkbilis gancalkeveba

alaos uxsnari nawilisagan;

4. tkbilis saxarSi qvabi tkbilisa da sviis erTad xarSvi-

saTvis.

naxarSisa da tkbilis duRilisaTvis iyeneben Ria cecxls an

orTqls. orTqliT xarSva ufro mosaxerxebeli da iafia, Ria

cecxlze xarSvisas ki ufro maRlxarisxovani ludi miiReba.

procesi Semdeg stadiebad iyofa:

1. daRerRili alaos wyalTan Sereva;

2. Selesva;

3. masis filtracia;

4. tkbilis duRili sviasTan.

Selesvis dros aparatSi agroveben 450C-ian wyals, 3-4 l-s

1 kg nedleulze; sarevis muSaobis pirobebSi umateben alaos, qers
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da fermentul preparats; Serevis Semdeg zomaven pH-s da auci-
leblobis SemTxvevaSi, umateben rZemJavas, daaxloebiT Canayaris

0,09%-is raodenobiT; ayovneben 400C-ze daaxloebiT 15 wT, Sem-

deg acxeleben 520C-mde da akeTeben  pauzas cilaze 20_30 wT; am

dros hidrolizdeba cilebi; kvlav adideben temperaturas 720C-mde
da  ayovneben 40 wT – srul aSaqrebamde. dawmendili siTxe sawreti

miliT gadaedineba sxva aparatSi, CenCos ki 30 wT-is ganmavlobaSi

acxeleben duRilamde da amdenive xans aduReben; 30 wT-Si gadatum-

baven meore aparatSi, ureven adre gadatumbul siTxeSi da 700C-ze
aSaqreben mTel Senaless 15_20 wT-is ganmavlobaSi.

aSaqrebul Senaless gadatumbaven filtrze da filtraven

Tavissave naleqis fenaze 76_780C-ze; Tavidan acileben pirvel

tkbils, Semdeg ki naleqis fenidan cxeli wyliT gamorecxaven masSi

darCenil eqstraqts.

filtraciis Semdeg tkbils aduReben tkbilsaxarS qvabSi;

ludis saxeobis mixedviT, svia SehyavT aduRebis win mTlianad an

2_3 jerad. duRilis xangrZlivoba 1,5_2 sT-ia. Semdeg izomeba

tkbilis moculoba da igi gadahyavT sviis momcilebel aparatSi.

tkbilis xarSva sviasTan erTad miznad isaxavs zedmeti wylis

mocilebas, ludis biologiuri gamZleobis Seqmnas, alaos fermen-

tebis daSlas, cilebis koagulacias da sviis Zvirfasi nivTierebebis

xsnarSi gadayvanas.

ludis biologiuri sisufTavisaTvis tkbili unda gaTa-

visufldes mikroorganizmebisagan. gasterileba da sporebis mospo-

ba xdeba duRilis procesSi 15 wT-is ganmavlobaSi. alaos fermen-

tebi aucileblad unda daiSalos, radgan  SeuZlia gamoiwvios

ludis Zvirfasi komponentebis Semdgomi daSla. aseve saWiroa

cilebis koagulacia, radgan isini iwveven ludis simRvrives.

tkbilis sviasTan duRilis dros masSi gadadis sviis mware

nivTierebebi. es nivTierebebi gansakuTrebul gavlenas axdens ludis

gemoze, aromatsa da qafwarmoqmnis unarze.

tkbilsaxarSi qvabidan sviiani tkbili TviTdinebiT gadadis

sviis momacilebel aparatSi. sviis namsxvrevebi irecxeba da narecxi

wyali gafiltrul tkbilTan erTad igzavneba gawmendisa da gacive-
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bisaTvis. gawmendis procesi xorcieldeba dawdomiT an separirebiT.

gawmendis Semdeg tkbils aciveben “mili-milSi” tipis morwyviT Tbom-

cvlelebsa da firfitebian TbomcvlelSi 5-60 C temperaturamde,
Semdeg ki daTeslaven saTesi safuvriT.

ludis tkbilis duRilis procesi xorcieldeba or stadiad

sxvadasxva SenobebSi, sxvadasxva pirobebsa da reJimSi. pirveli sta-

dia – mTavari duRili – tardeba samaduRre ganyofilebaSi da

mTavrdeba tkbilisa da safuvrisagan mwvane ludis miRebiT. meore

stadia – daduReba – xorcieldeba salagero sardafSi; safuvrisa-

gan gaTavisuflebuli mwvane ludi gajerdeba   CO2-iT, momwifdeba

da gardaiqmneba mza sasmelad.

gawmendil tkbils aduReben ludis qveda duRilis safuvriT

6_90C temperaturaze da daaduReben 1_20C-ze. duRilis damTavre-

bisas safuari ileqeba da ludi iwmindeba. daleqil safuars 10_15-

jer iyeneben, rogorc saTess.

saduRari aparatebi SeiZleba iyos sxvadasxva masalisagan

damzadebuli Ria an daxuruli tipis; maT tankebs uwodeben.

mTavar duRils iwyeben tankis gavsebiT gacivebuli tkbili-

Ta da saTesi safuvriT – 0,5 l 100 l tkbilze (0,5%). duRilis

xangrZlivoba damokidebulia  tkbilis koncentraciaze da 11_15%-

ianisaTvis 7_9 dRe-Rames Seadgens, ufro maRali koncentracii-

saTvis ki – 9_10 dRe-Rames.

tkbilis mTavari duRili iwyeba safuvris Setanis Semdeg.

16_20 sT-is Semdeg tkbilis zedapirze Cndeba CO2-s wvrili buStebi

da zedapiri ifareba TeTri qafiT, romelic TandaTan matulobs,

sqeldeba da misi done maRldeba. meore stadiaze Zlierdeba safu-

vris gamravleba da misi moqmedeba. gamoyofil CO2-Tan erTad qafSi

xvdeba sviis, fisebis, alaosa da safuvris koloiduri nivTierebebi,

romlebic qafs yviTel-moyavisfro elfers aZlevs. amis Semdeg nax-

SirorJangis gamoyofa Zlierdeba, qafi sisqes kargavs da misi feri

muqdeba safuvris intensiuri moqmedebis gamo, ris Sedegadac safu-

vris gamravlebisa da tkbilis duRilis procesi neldeba da ujre-

debi Zirze ileqeba.

mTavari duRilis ukanasknel periodSi tkbilSi safuvris
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nawilakebi iwebeba da warmoSobs fantelebs. axalgazrda ludi

iZens tlanq gemos, zedapiri muqdeba da igi iwyebs momwifebas.

duRilis dinamikas akontroleben eqstraqtis klebis mixed-

viT; procesis bolosaTvis damaxasiaTebelia mareducirebeli niv-

Tierebebis narCeni raodenoba – mwvane ludisaTvis 1,0 g 100 ml-ze.

amis Semdeg atareben axalgazrda ludis separacias, aciveben da

agzavnian salagero tankebSi.

daduRebisa da ludis dayovnebis mizania misi gajereba CO2-iT,

dawmenda da momwifeba, ris Sedegadac umjobesdeba ludis gemo da

aromati. spirtuli duRili daduRebis dros iseve, rogorc mTa-

vari duRilisas, ZiriTadi procesia.

ludis standartul koncentraciamde CO2-iT gasajereblad

(0,3_0,35%) axalgazrda ludSi dasaduReblad toveben 1%-mde

eqstraqtul nivTierebebs da adideben maT xsnadobas temperaturis

0_20C-mde SemcirebiTa da wnevis 0,03_0,07 mpa-mde gadidebiT. da-
duRebis dros dawmenda da uxeSi simwaris gaqroba xdeba duRilis

damTavrebis Semdeg, roca safuari, ileqeba ra, waritacebs naleqSi

cilovan nawilakebsa da sviis fisebs. ludis momwifebis dros mcir-

deba aldehidebis raodenoba, izrdeba eTerebis, umaRlesi spirtebisa

da mJavebis raodenoba. amiT mdidrdeba ludis gemo da aromati.

separirebuli da gacivebuli mwvane ludi salagero tankSi

miewodeba Ziridan, raTa CO2-ma gamodevnos tankSi arsebuli haeri.

daduRebisa da dayovnebis xangrZlivoba damokidebulia ludis saxeoba-

ze; Jigulis luds ayovneben 21 dRe-Rame, rigisas da moskovurs –

42, martisas da ukrainul luds – 30, xolo leningraduls – 90

dRe-Rame. mza ludis gamotvirTvisas tankSi CO2-iT inarCuneben

imave wnevas, raTa Tavidan aicilon misi xsnadobis danakargebi.

duRilisa da daduRebis aRniSnuli xangrZlivoba tradiciad

iqca klasikuri teqnologiisaTvis, romelic procesebis periodu-

lobiT gamoirCeva. amJamad Seqmnilia ludis uwyveti warmoebis

teqnologia. magaliTad, moskovis ludis qarxnebSi danergilia mTa-

vari duRilisa da daduRebis uwyveti meTodi Cveulebriv tankebSi,

romlebic gadamyvani milebiT gaerTianebulia  bataread. Jigulis

ludis duRilis mTeli procesi am meTodiT 15 dRe-RameSi mTavrde-
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ba, nacvlad 28-isa.

Jigulis ludis damzadebis daCqarebuli meTodiEdamyarebulia

tkbilis uJangbado duRilze, amitom cota aldehidebi warmoiqmne-

ba da misi momwifeba swrafad mimdinareobs. daduRebas atareben

40C-ze izoTermul pirobebSi. tkbilis dawmenda da gaciveba mim-

dinareobs hermetulad daxurul aparatebSi; tkbilgamyvani milebi

CO2i-iT muSavdeba, saTesi safuvris raodenoba gazrdilia 0,5-dan

0,7_1,0 l-mde 100 l tkbilze. tkbils duRilis dros ureven

CO2-iT erTjer cvlaSi, amitom mTavari duRili 5,5 dRe-RameSi

mTavrdeba. daduRebas 4_50C-ze atareben da amTavreben 11 dRe-
RameSi. luds ayovneben 0_10C-ze mxolod misi dawmendis dros.

es qarxnis mwarmoeblobas 30%-mde zrdis.

 daduRebis Semdeg luds wmenden diatomitis filtrebze an

separatorebSi. Tu gawmendis Semdeg ludi ar aris CO2-iT sakmaod

gajerebuli, mas damatebiT ajereben karbonizatorebSi, ayovneben

gaxsnili CO2-is stabilizaciisaTvis 2_6 sT da agzavnian Camo-

sasxmelad.

9.3. eTilis spirtis warmoeba

eTilis spirts Rebuloben saxameblis Semcveli nedleulidan

– marcvleulis, kartofilisa da agreTve Saqris Warxlis melasisa-

gan. teqnikuri miznebisaTvis, mcire raodenobiT spirts Rebuloben

merqnis hidroliziT. amas garda, qimiur mrewvelobaSi Zalian didi

raodenobiT Rebuloben eTilis spirts sinTezurad eTilenis

hidrataciiT. magram es spirti moixmareba mxolod da mxolod

teqnikuri miznebisaTvis da Semdgomi gadamuSavebisaTvis, magali-

Tad, sinTezuri kauCukis misaRebad, laqsaRebavebis dasamzadeblad,

rogorc gamxsneli, rogorc are qimiuri  reaqciebisaTvis da sxv.

aseTi spirtis gamoyeneba kvebis  mrewvelobaSi dauSvebelia, amdenad

am warmoebebs Cven ar ganvixilavT.

kvebis mrewvelobaSi gamoyenebuli spirtis misaRebad marcv-

leuli nedleulidan iyeneben xorbals, Wvavs, qers, Svrias, fetvs,

siminds da sxva marcvlovnebs. am nedleulidan spirts Rebuloben

perioduli an uwyveti meTodebiT. calkeuli qarxnebi daspecialebu-
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lia kartofilisa da marcvleulisagan spirtis miRebaze, zogi

iyenebs Saqris Warxlis melasas, zogi ki – erTsac da meoresac.

9.3.1. spirtis miRebis perioduli meTodi

spirtis warmoebis es meTodi Semdeg operaciebs moicavs:

nedleulis momzadebas moxarSvisaTvis, asaSaqrebeli masalebis mo-

mzadebas, saxamebelSemcveli masalebis xarSvasa da aSaqrebas, safu-

vris kultivirebas, duRils, spirtis gamoyofas naduRidan, spirtis

gawmendas naduRis gamosaxdel da sareqtifikacio aparatebze.

xarSvisa da aSaqrebisaTvis nedleuls Semdegnairad amzadeben:

awonili marcvali SnekiT nawildeba xarSviswina bunkerebSi, sadac

mas ereva wyali TanafardobiT 1:3,5, cxeldeba orTqliT 900C-mde,
odnav ixarSeba da gadadis CasaxarS aparatSi; aq narevi CaixarSeba

gadidebul wnevaze da 135_1500C temperaturaze 90_120 wT-is ganmav-
lobaSi  marcvleulis saxeobis mixedviT. CaxarSuli marcvali gadai-

taneba amSaqrebelSi, sadac civdeba 60_610C–mde da muSavdeba alaos

rZiT (7_8% alao gadasamuSavebeli marcvlis masis mixedviT)

15 wT-is ganmavlobaSi, Semdeg tumboTi gadadis TbomcvlelSi,

sadac civdeba 20-250C–mde. aqedan asaSaqrebeli masa Sedis sa-

duRar aparatebSi. aqve saTes safuars miawvdian safuvris sa-

cavidan aSaqrebuli tkbilis 6_8%-is odenobiT.

duRilis procesi  sami stadiisagan Sedgeba: aduRebis (20_24 sT),

mTavari duRilis (24_30 sT) da daduRebisagan (18_24 sT).

aduRebis dros safuari mravldeba, misi biomasa grovdeba,

ganicdis garemosTan adaptacias; misi temperatura izrdeba

28_290C–mde; am dros duRdeba amosavali tkbilis 20%-mde.

mTavari duRilis dros duRdeba tkbilis naxSirwylebis 60-

65%, naduRSi grovdeba spirtis ZiriTadi raodenoba, gamoiyofa

da TbomcvleliT cildeba glukozisa da maltozis spirtad

gardaqmnis reaqciis siTbo. temperatura SenarCundeba 300C-is doneze,
aduRebuli masa moZraobaSia, gamoiyofa da daiWireba spirti.

daduRebisas duRdeba amosavali  Saqrebis 15-20%, spirtis

Semcveloba momwifebul naduRSi aRwevs 8_9%-s, temperatura Se-
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narCundeba 280C-is doneze. daduRebuli masa naklebmoZravia, xolo

procesis bolos misi moZraoba wydeba. duRilis damTavrebas ad-

genen masis garegani saxiT (roca wydeba CO2-is gamoyofa), mare-

ducirebeli nivTierebebisa (norma – 0,25_0,45 g 100 ml naduRis

filtratze) da spirtis SemcvelobiT (8-9%-mde, moc.).

spirtis gamoxdis dasawyisSi momwifebuli naduRi saduRari aparate-

bidan grovdeba gadamcem rezervuarSi da deflegmatoris gavliT tum-

boTi miewodeba naduRis svets, sadac spirti orTqlis saxiT gamoeyofa

naduRs, xolo am dros miRebuli narCeni – CenCo – gamoitvirTeba

svetidan da gamoiyeneba cxovelebis sakvebad. naduRis svetidan

miRebuli spirtiani siTxe civdeba macivrebSi, gaTvaliswinebulia

masSi arsebuli spirtis raodenoba da Sedis nedli spirtis Sesanax

sacavebSi.

Semdeg nedli spirti Sedis sareqtifikacio svetis kubSi,

cxeldeba orTqliT 90_920 C-mde da orTqlis saxiT avsebs sareqti-

fikacio svets, sadac xorcieldeba spirtis reqtifikaciis procesi.

dasawyisSi moxsnian Tavis fraqcias anu advilmduRare minarevebs:

eTerebs, aldehidebs da sxv. mTeli datvirTvis 1 %-mde, Semdeg,

sawyis, III da II xarisxis spirts; Semdeg, Suaguls – I xarisxs da

Semdeg umaRlesi gawmendisasac ki, rac Seadgens mTeli produqciis

80%-s. I xarisxis spirtis moxsnis Semdeg modis II da III bolo

xarisxi da sul bolos – maRalmduRare raxis zeTebi – umaRlesi

spirtebi 0,4%-is odenobiT, romelTa SedgenilobaSia amilis, izoa-

milis, propilisa da sxva umaRlesi erT-  da mravalatomiani spirtebi.

II da III xarisxis Tavisa da kudis naxadebi gamoiyeneba Semdgomi

datvirTvisaTvis. zeda TefSidan spirti midis macivarSi, mowmdeba

da grovdeba spirtsacavebSi, saidanac egzavneba momxmarebels.

9.4. dagazianebuli ualkoholo sasmelebis teqnologia

aseTi sasmelebis daniSnulebaa wyurvilis mokvla. es ki

damokidebulia CO2-iT maTi gajerebis xarisxze, radganac mas aqvs

gamaxalisebeli unari, simwvave da originaluri gemo. uSveben Sem-

degi saxis sasmelebs: bunebriv da xelovnur mineralurs, bunebriv
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da xilis gazian wylebs.

naxSirmJava gaziT 0,4—0,5%-mde gajerebul wyals gaziani

wyali ewodeba.

miwis wiaRidan mopovebuli bunebrivi mineraluri  wylebi

gamdidrebulia mJave da tute marilebiT, radioaqtiuri da mikro-

elementebiT, gajerebulia airebiT. am wylebs auvnebleben, filt-

raven, aciveben, ajereben CO2-iT da asxamen boTlebSi.

xelovnur mineralur wylebs Sendegnairad amzadeben: sel-

terisas – sasmel wyalSi sodisa da natriumis, kalciumisa da

magniumis qloridebis gaxsniT; sodians – sasmeli sodisa da natri-

umis qloridis gaxsniT; sufrisas – sodis, kalciumisa da natriumis

qloridebisa da MgSO4-is gaxsniT, Semdgomi gajerebiT CO2-iT da

boTlebSi CamossxmiT.

xilis gaziani wylebi iseTi sasmelebia, romlebic miiReba

sxvadasxva xilis sirofebis gaziani an Cveulebrivi wyliT ganzave-

biT, gacivebiT da miRebuli narevis CO2-iT gajerebiT. xilis

wylebis asortimenti metad mravlferovania; yoveli saxeobisaTvis

dadgenilia sirofebis Sedgeniloba da receptura. garda saqarozisa

da sakvebi mJavebisa, sirofis SemadgenlobaSi Sedis xil-kenkris

wvenebi, eqstraqtebi, morsebi, citrusovanTa nayofis qerqis nayene-

bi, eTerzeTovani mcenareebis nayenebi da esenciebi, yurZnis Rvi-

noebi, koniaki da sxv., romlebic sasmels aZlevs gansakuTrebul

gemosa da aromats; umateben agreTve  C,  B1 ,  B2  vitaminebs, matoni-
zebel nivTierebebs.

Saqris sirofs amzadeben Saqris gaxsniT wyalSi 66_72% kon-

centraciamde, Semdgomi sterilizaciiT da badisebr filtrebze an

filtrwnexebze  gafiltvriT. organuli mJavebis damateba iwvevs

saqarozis 50%-is inversias da miiReba invertuli sirofi. gacive-

bul sirofs inaxaven daxurul emalirebul WurWlebSi.

koleri – saqarozis Termuli damuSavebis yviTeli-moyavis-

fro produqti – mzaddeba sasmelebisaTvis feris misacemad. Wur-

Wels naxevramde avseben SaqriT, umateben 1,5% wyals da acxeleben

mudmivi moreviT Saqris gadnobamde; Semdeg adideben temperaturas

1900C-mde da daaxloebiT 7 sT-is ganmavlobaSi akaramelizeben muq
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yavisframde. Semdeg kolers anzaveben wyliT 650C–ze 80% koncen-

traciamde, gadaaqvT SemkrebSi da agzavnian sakupaJe ganyofilebaSi.

misi gamosavali Saqris mixedviT 104%-ia.

sakupaJe sirofi aris sasmelSi Semavali komponentebis nare-

vi, garda gaziani wylisa. mas amzadeben civi, naxevrad cxeli da

cxeli meTodebiT. civi xerxi saSualebas iZleva SevinarCunoT amo-

savali nedleulis – naturaluri da sinTezuri esenciebis, aromat-

uli nayenebis, daspirtuli wvenebis da sxvaTa aromati da feri.

naxevrad cxel da cxel meTodebs maSin iyeneben, roca saWiroa

aorTqlebiT Semcirdes kupaJis moculoba sasmelSi dagazianebuli

wylis wilis gasazrdelad, an roca iyeneben peqtinebisa da cilebis

didi raodenobiT Semcvel sirofebs.

dakupaJebis Tanamimdevroba aseTia: pirvelad SemkrebSi asxa-

men Saqris sirofs, Semdeg moreviT, recepturis mixedviT, umateben

wvens an eqstraqts, Semdeg Rvinos, mJavebis xsnars da saRebavs da

bolos, aromatul nayenebsa da esenciebs. ase miRebul sirofs

gadatumbaven gasafiltravad da Semdeg damwnev avzebSi an ver-

tikalur saxarS aparatebSi, romlebic aRWurvilia macivebeli per-

angebiT; aqedan, 90 C-mde gacivebis Semdeg, igi TviTdinebiT miemarTe-
ba madozirebel manqanaSi da Camosxmis xazSi.

X TaviX TaviX TaviX TaviX Tavi

10.1. Saqris teqnologia

Warxlis Saqris qarxnebSi, rogorc tipuri, miRebulia te-

qnologiuri sqema sami utfeliT (samproduqtiani) da  III produqtis

yviTeli Saqris afinaciiT (gawmendiT). es sqema uzrunvelyofs maRali

xarisxis TeTri Saqris miRebas ara marto normaluri, aramed mcire

keTilxarisxovnebis wvenebis gamoyenebis drosac.

mindvridan an sawyobebidan Warxals manqanebiT an vagonebiT

awvdian qarxanas. miwodebis dros gaTvaliswinebulia Warxlis nawi-

lobrivi garecxva, msubuqi da mZime minarevebis mocileba da kude-

bisa da Warxlis damtvreuli nawilebis moSoreba.
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10.2. Warxlis qimiuri Sedgeniloba

Saqris Warxlis qimiuri Sedgeniloba sxvadasxvaa; es damokidebu-

lia niadagze, klimatur pirobebsa da sxva faqtorebze, Tumca gansxvave-

ba mniSvnelovani ar aris da saSualod igi aseT suraTs gvaZlevs (%):

wyali 75;

saqaroza 17,5;

araazotovani organuli nivTierebebi 3,4;

azotovani organuli nivTierebebi 1,2;

celuloza da hemiceluloza 2,3;

nacari 0,6.

Warxlis SedgenilobaSi SemavaliYyvela nivTiereba ar ixsne-

ba wyalSi, amitom eqstraqciis dros wvenSi ar gadava da WenWoSi

darCeba, magaliTad, celuloza. wyalSi xsnadi nivTierebebi saqaro-

zasTan erTad moxvdeba wvenSi; amasTan, maT  Soris iqneba rogorc

araSaqrebi, aseve Saqrovani nivTierebebic (cxadia, garda saqarozisa),

magaliTad, rafinozasa da inversiuli Saqrebis saxiT.

saqarozas raodenobas, romelsac  Seicavs 100g Warxlis wveni,

Sefardebuls wvenis mSrali nivTierebebis saerTo raodenobasTan,

gamosaxuls procentebiT, uwodeben wvenis keTilxarisxovnebas; igi

axasiaTebs wvenis sisufTavis xarisxs. rac ufro maRalia wvenis

keTilxarisxovneba, miT ufro sufTaa igi. Warxlis wvenSi Semavali

araSaqrovani nivTierebebidan zogierTi mavne minarevi ar aris da

advilad cildeba wvens, zogierTi ki mavne minarevia, maTi gamocalkeveba

ar xerxdeba da  aZnelebs Saqris gamokristalebis process. aseT mavne

minarevebs miekuTvneba Warxlis nacrovani elementebi.

10.3. difuzuri wvenis miReba

Saqris sruli da ufro swrafi amowvlilvisaTvis Warxals

Wrian burbuSelad – Rarisebri kveTis Txel zolebad, romelTa

sisqea 0,5_1,5 mm da sigane – 3_5 mm. amas akeTeben specialuri

danebis saSualebiT. burbuSela ar unda ewebebodes erTmaneTs, kar-

gad unda evlebodes gars difuzuri wveni da ar qmnides winaaRmde-

gobas gafiltvris dros. Zalian Txeli burbuSela arasasurvelia,
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radgan imsxvreva sadifuzio aparatebis transportiorebis meqanizmebiT

da auaresebs wvenis cirkulacias. misi xarisxi fasdeba 100 burbuSelis

sigrZiT, romelic jansaRi WarxlisaTvis unda Seadgendes 25 m-s.

gayinuli Warxlis burbuSela ufro grZelia; wuni daiSveba 3%-mde;

wuns miekuTvneba 1 sm-ze mokle da 2 mm-ze sqeli naWrebi.

Warxlis burbuSela Warxlis saWrelidan focxisebri trans-

portioriT miewodeba difuzors cxeli wyliT eqstraqciiT misgan

Saqris amosawvlilad. amJamad sxvadasxva tipis difuzorebs iyeneben,

magram principi erTia – winaRdenuri, e. i. Warxlis burbuSela da

difuzuri wveni gadaadgildebian erTmaneTis Semxvedrad.

Warxlis ujredebidan Saqris gamosawvlilad aucilebelia

aparatSi Sesvlis win burbuSelas gacxeleba; mas acxeleben spe-

cialur damTuTqavSi an TviT difuzorSi macxelebeli saknebis

saSualebiT an gacxelebuli recirkulirebuli wvenis miwodebis

gziT. uwyveti moqmedebis aparatebSi am process, Cveulebriv, 72_750C
temperaturaze atareben.

difuziis procesis produqtebia difuzuri wveni da kopto-

ni. difuzuri wveni saSualod 15% Saqars Seicavs (Warxlis masaze

gadaangariSebiT); igi Seicavs agreTve gaxsnil peqtinovan nivTier-

ebebsa da sxva araSaqrebs. difuzuri wveni igzavneba gasawmendad.

koptoni ZiriTadad Seicavs Warxlis rbilobis nivTierebebs (celu-

loza, hemiceluloza, peqtinovani nivTierebebi) da dauWreli ujre-

debis koagulirebul cilebs. koptonis Semadgeneli yvela nivTiereba

kargi sakvebia cxovelebisaTvis.

10.4. difuzuri wvenis gawmenda

difuzuri wveni sxvadasxva Tvisebebis mqone mTeli rigi

nivTirebebis narevia, amitom mis gasawmendad mravali meTodia Semo-

Tavazebuli. praqtikaSi sayovelTaod miRebuli meTodia misi da-

muSaveba kiriT (romlis Warb raodenobasac Semdeg acileben CO2-iT),

e. i. defekacia da saturacia. wveni Seicavs 17%-mde mSral nivTier-

ebebs; aqedan daaxloebiT 15% aris saqaroza, xolo 2% modis araSaqre-

bze, ZiriTadad organuli bunebis naerTebze. amrigad, difuzuri
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wvenis sisufTave am pirobebSi 88%-mdea.

 aseTi wvenidan kristaluri Saqris misaRebad mas wmenden, aorTqle-

ben, e. i. Rebuloben sirofs, Semdeg akristaleben da acentrifugeben.

pirvelad wvens wmenden WenWosagan, e. i. Warxlis burbuSelis

wvrili naWrebisagan, romlebic gadis difuzorebis badis xvrelebSi.

aseTi gawmenda xorcieldeba uwyveti moqmedebis WenWos damWerebze.

es operacia aucilebelia, radgan WenWo Seicavs protopeqtins, romelic

tute areSi gadadis xsnarSi da kiriT gawmendis stadiaze SeiZleba

warmoqmnas filtraciis gamaZnelebeli Jelatinuri naleqi.

difuzuri wvenis gawmendis sqema moicavs: defekacias, romelic

Sedgeba winaswari da ZirisTadi defekaciisagan, pirvel saturacias,

filtracias, meore saturaciasa da sulfitacias.

winaswari defekacia. Cveulebriv defekacia or jerad tardeba;

dasawyisSi, winaswari defekaciis dros, aZleven kiris 0,2_0,3%-s (Warxlis

masaze gadaangariSebiT), Semdeg ki – ZiriTad defekaciaze – 2,5%-s.

winaswari defekaciis mizania frTxili zemoqmedebiT, kiris

saSualebiT, gavaneitraloT difuzuri wvenis Tavisufali mJavebi,

movaxdinoT koloidur mdgomareobaSi myofi nivTierebebis mniSvne-

lovani nawilis koagulireba da davleqoT sxva araSaqrebi.

winaswari defekacia tardeba uwyveti moqmedebis specialur

defekatorebSi progresuli meTodiT, e. i. kiri miecema ara erTbaSad,

aramed gansazRvruli raodenobiT zonebis mixedviT mbrunavi milebis

saSualebiT. Cveulebriv, wvenis gawmenda yvelaze efeqturia, roca

defekatorSi Semaval difuzur wvenSi SehyavT I saturaciis ara-

sakmaod dagazianebuli da  CaO-s 0,3_05% (Warxlis masaze gadaan-

gariSebiT) tutianobis wveni 60_100%-is odenobiT, an normalurad

dagazianebuli wveni 150%-is raodenobiT da   CaO-s 0,1%  tutiano-

biT. winaswari defekaciis process 3_5 wT-is ganmavlobaSi atareben.

ZiriTadi defekacia. difuzuri wvenis ufro sruli gakamkamebisa

da ukeTesi filtraciisaTvis I saturaciis win SemoRebulia ZiriTadi

defekacia. am operaciaze wvens emateba Warbi kiri 2,5-3%-is odenobiT.

winaswari defekaciiT damuSavebuli wveni TviTdinebiT Sedis

ZiriTadi defekaciis defekatorSi, romelSic Wavluri dozatoriT

emateba kiris rZe 2_2,5%-is odenobiT (CaO – Warxlis masaze gada-
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TvliT). defekatori sareviT aRWurvili uwyveti moqmedebis apara-

tia. ZiriTadi defekacia 8_10 wT grZeldeba.

I saturacia. I saturaciis mizania wvenis damatebiTi gawmen-

da axladwarmoqmnili CaCO3-is nawilakebze adsorbciiT da kal-

ciumis saqaratebis daSla.

defekirebuli wveni TviTdinebiT Sedis uwyveti moqmedebis

saturatorSi, sadac muSavdeba  28_32%    CO2-is Semcveli saturaci-

uli gaziT. wvenis temperatura 82_840C unda iyos, xolo tutiano-

ba – 1,7_2,0%  CaO.    CO2-is Tavisufal kirze moqmedebiT wvenis

tutianoba mcirdeba 0,08_0,10%  CaO-mde. am dros warmoiqmneba
kalciumis karbonatis wvrilkristaluri naleqi, romelic wvens

gamoeyofa da ileqeba.

I saturaciis dros wveni cotaTi civdeba, amitom fil-

traciis win mas acxeleben 1000C-mde. filtraciis Semdeg wveni

midis II saturaciaze.

II saturacia. II saturaciis daniSnulebaa wvenSi kirisa da kal-

ciumis marilebis Semcvelobis minimumamde Semcireba. am dros gamoyo-

fili wvrilkristaluri CaCO3-is maadsorbirebeli moqmedeba uzrunve-

lyofs wvenis sisufTavis Semdgom gadidebas da Seferilobis Semcirebas.

tipuri teqnologiuri sqemis mixedviT, II saturacia tarde-

ba kiris damatebis gareSe, Tumca, zog qarxnebSi araSaqrebis sruli

mocilebis mizniT umateben 0,25%-mde   CaO-s. II saturaciaze, iseve,
rogorc pirvelze, wvenSi atareben saturaciul gazs iseTi raode-

nobiT, rom  CaO-s raodenoba davides 0,015_0,02%-mde, an   pH gaxdes
8,8_9,5. II saturaciis xangrZlivoba 8-10 wT-ia. normaluri reJimis

dros kalciumis marilebis Semcveloba 0,002%-s ar unda  aRemate-

bodes (CaO-ze gadaangariSebiT).
II saturaciis wveni damatebiTi gacxelebis gareSe ifiltre-

ba, radganac misi temperatura sakmaod maRalia. iyeneben sxvadasxva

tipis filtrebs. gafiltruli wveni igzavneba gawmendis Semdeg

safexurze – sulfitaciaze.
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10.5. difuzuri wvenis gawmendis damatebiTi meTodebi

defekaciiTa da saturaciiT ZiriTadi gawmendis garda

iyeneben gawmendis damatebiT meTodebsac, raTa miiRon ufro gam-

Wvirvale wveni an Seamciron misi Seferiloba. am meTodebs miekuTvneba

sulfitacia, gafiltvra kizelguris damatebiT da polaruli ad-

sorbentebis – ionitebis – gamoyeneba.

sulfitaciis mizania wvenis gakamkameba mRebavi naerTebis

ufero nivTierebebad gadaqcevis gziT, misi siblantis Semcireba

filtraciisa da sterilizaciis pirobebis gaumjobesebisaTvis. am

operaciis dros wvens amuSaveben 12_15%    SO2-is Semcveli gogirdo-

vani airiT. sulfitaciis win wvens acxeleben 85_900C-mde. SO2-is

gatarebisas xsnarSi warmoiqmneba gogirdovani mJava, romelic Zlieri

aRmdgenelia. igi aRadgens ferad organul nivTierebebs da gardaqm-

nis maT ufero naerTebad, romlebic, Tumca rCeba wvenSi, mas

fers aRar aZlevs. am gziT miiRweva 30%-iani gauferuleba.

sulfitacia 5 wT grZeldeba; xarjis normaa 15 kg gogirdi 100 t

Warxalze. amis Semdeg xsnars susti tute reaqcia aqvs – pH = 8,5.

10.6. difuzuri wvenis Sesqeleba (aorTqleba)

difuzuri wvenidan wylis moSoreba yovelTvis or jerad

xdeba – amaorTqlebel aparatebSi da vakuumaparatebSi. amaorTqlebel

danadgarebze difuzur wvens Sordeba wylis umetesi nawili, TiTq-

mis 90_95% (gadasamuSavebeli Warxlis masaze gadaangariSebiT), rac

saSualo simZlavris qarxnebisaTvis (romlebic 3000t Warxals amuSave-

ben) 125t/sT-s Seadgens. wylis asaorTqleblad Saqris qarxnebSi

iyeneben mravalkorpusian amaorTqlebel aparatebs, rac saSualebas

iZleva mimdevrobiT, mravaljer gamoviyenoT pirvel korpusSi Se-

mavali orTqli. amis meSveobiT, orTqlis xarji wylis aorTqleba-

ze mcirdeba 40_45%-iT.

amaorTqlebel danadgarze II saturaciis wveni koncentrirdeba

14_15%-dan 65_70%-mde (mSrali nivTierebebi) da gardaiqmneba siro-

fad. Semdeg vakuumaparatebSi sirofidan kidev orTqldeba wylis

15_20% (Warxlis masasTan SefardebiT). am dros warmoiqmneba Saqris
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kristalebi da miiReba kristalTSorisi siTxe, romelsac mwvane badagi

ewodeba. kristalebisa da badagis narevs, romelic 92,5_93,5% mSral

nivTierebebs Seicavs, utfeli ewodeba. utfelis aorTqleba warmoebs

vakuumaparatebSi 16 kpa narCeni wnevis pirobebSi.

amaorTqlebeli kvanZis temperaturuli reJimi mkacrad unda

iqnas daculi. pirvel korpusSi duRilis temperatura 1260C-ze
meti ar unda iyos Saqris karamelizaciis Tavidan asacileblad.

wylis mocilebasTan erTad, wvenSi mimdinareobs sxvadasxva qi-

miuri reaqciebi, romlebic iwvevs misi tutianobis Secvlas, zogierTi

nivTierebis gamoleqvas, Saqrebis daSlas da Seferilobis zrdas. es

cvlilebebi raodenobrivad mniSvnelovani ar aris da mcired mo-

qmedebs wvenis siwmindeze rogorc aorTqlebamde, ise mis Semdeg.

aorTqlebis dros xdeba tutianobis Semcireba amidebis daSlisa

da amiakis, naxSirorJangisa da amoniumis marilebis gamoyofis

Sedegad. es SeiZleba moxdes agreTve mareducirebeli nivTierebebis

daSlisa da saqarozas karamelizaciis gamo. tutianobis metismetad

Semcireba aris wvenis arasakmaod gawmendis niSani.

amaorTqlebelSi wvenis Seferilobis gamuqeba xdeba saqarozis

daSlisa da karamelizaciis Sedegad; igi damokidebulia aorTqlebis

procesis xangrZlivobaze, tenperaturasa da wvenis pH-ze. amaorTqle-

beli kvanZidan gamosul sirofs utareben sulfitirebas, fil-

traven da I produqtis utfelis aorTqlebaze agzavnian.

10.7. Saqris sirofis aorTqleba

maRalxarisxovani Saqris fxvnilis misaRebad gamoiyeneba sam-

utfeliani produqtiuli mocilebis sqema. utfeli aris Saqris

kristalebisa da kristalTSorisi siTxis blanti narevi. xsnarSi

kristalebis raodenoba damokidebulia utfelis  xarisxze. praqti-

kiT dadgenilia, rom I kristalizaciis utfeli SeiZleba Seicavdes

55%-mde kristalebs, II kristalizaciis utfeli – 42_45%-s, xolo

III kristalizaciisa – 40_50%-s. aseTi blanti kristaluri masis

miReba amaorTqlebel aparatebSi SeuZlebelia milebisa da apara-

turis SaqriT gaWedvis SesaZleblobis gamo.

I, II  da III utfelebs xarSaven perioduli moqmedebis aparatebSi
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gaiSviaTebis pirobebSi. es Tavidan gvaSorebs Saqris kristaliza-

cias da xarSvis temperaturas 75_800C-mde amcirebs.
vakuumaparatidan I utfeli midis centrifugaze; misi brun-

Ta ricxvi 200_250 br/wT-s Seadgens; masSi Sedis cxeli (700C)
utfeli. centrifugidan gamosuli e. w. mwvane badagi Sedis spe-

cialur mimRebSi.

rodesac mwvane badagis gamoyofa Sewydeba aparatSi SehyavT

cxeli wyali (75_800C) badagis Camosarecxad da Saqris kristalebis

gasaTeTreblad.

wyliT garecxvis Semdeg centrifugaSi SehyavT gadaxurebuli

orTqli, rac kidev ufro aTeTrebs Saqars da aCqarebs mis gaSrobas.

es xels uSlis kristalebis Sewebebasac da aadvilebs Saqris fxvni-

lis gamotvirTvas; fxvnili gamoitvirTeba da igzavneba Sesanaxad. A

mwvane badagi gadamuSavdeba Saqris misaRebad. misi xarSviT

miiReba e. w. II produqtis utfeli, romelic analogiurad gada-

muSavdeba. misgan miiReba II produqtis Saqari anu yviTeli Saqari,

xolo gamonawuri aris warmoebis narCeni anu melasa, romelsac Sav

badagsac uwodeben.

XI TaviXI TaviXI TaviXI TaviXI Tavi

saxameblis teqnologia

mSrali da modificirebuli saxamebeli, deqstrinebi, far-

Tod gamoiyeneba rogorc kvebis mrewvelobaSi, aseve teqnikis sxva

mraval dargSi. saxameblidan miRebuli Saqrovani nivTierebebi (bada-

gi, saxameblis Saqari da kristaluri glukoza) erT-erTi ZiriTadi

nedleulia sakonditro, sakonservo, samedicino da mrewvelobis sxva

dargebisaTvis. saxamebliseuli Saqrovani nivTierebebis gamoyeneba

mrewvelobis mraval dargSi ara marto aumjobesebs ZiriTadi produq-

tebis xarisxs, aramed amcirebs maT TviTRirebulebasac, rac gan-

sakuTrebiT mniSvnelovania amJamad.
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11.1. kartofilis saxameblis teqnologia

kartofilidan saxameblis miRebis ZiriTadi teqnologiuri

operaciebi Semdegia:

- kartofilis zedapiris Camorecxva talaxis, mZime (qvebi,

sila da sxv.) da msubuqi (foTlebi, nafotebi da sxv.) minarevebis

mosacileblad;

- kartofilis wmindad daqucmaceba dolur saxexebze ujre-

debis maqsimalurad dasaglejad (es umniSvnelovanesi operaciaa);

- ujredis wvenis ZiriTadi masis gamoyofa fafis damuSavebiT

centrifugaze;

- msxvili WenWos gamocalkeveba da misi Camorecxva

saxameblis marcvlebisagan;

- saxameblis gamoyofa miRebuli suspenziidan centrifu-

girebiT (wvenis wylis gamocalkeveba);

- saxameblis suspenziis rafinireba sacrebze wvrili WenWos

mosacileblad;

- saxameblis Carecxva, e. i. misi saboloo gawmenda yvela

ZiriTadi xsnadi da uxsnari minarevebisagan.

11.2. kartofilis daqucmaceba

kartofilis daqucmaceba saxameblis warmoebaSi  umniSvnelo-

vanesi operaciaa; am dros bolqvis ujredebis ZiriTadi raodenoba

iglijeba da saxameblis marcvlebi Tavisufldeba ujredebidan;

gaTavisuflebul saxamebels ewodeba “Tavisufali”, xolo dauglejav

ujredebSi darCenils – “SeboWili”. daqucmacebis dros bolqvis ujre-

debis gaxsnis sisrule xasiaTdeba daqucmacebis xarisxiT an koeficien-

tiT, e. i. Tavisufali saxameblis raodenobis fardobiT kartofilis

mocemul masaSi arsebuli mTeli saxameblis raodenobasTan (%).

kartofilis dasaqucmacebeli manqanebidan yvelaze ufro

gavrcelebulia kartofilsaxexi.
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11.3. saxameblis gamorecxva WenWodan

daqucmacebuli, gamoTavisuflebuli ujredis wvniani karto-

fili rac SeiZleba swrafad unda mocildes wvens. did sawarmoebSi

es xorcieldeba saxexis Semdeg fafis damuSavebiT specialuri kon-

struqciis centrifugebze, magram es Zviri operaciaa da umetes

qarxnebSi amJamad aRar keTdeba.

Tavisufali saxameblis mosacileblad fafa irecxeba sxva-

dasxva konstruqciis sacrebze. bolo dros inergeba ufro martivi

rkaluri sacrebi. kargi CamorecxvisaTvis aucilebelia fafis da-

muSaveba rkalur sacrebze mimdevrobiT 3-5-jer. garecxili WenWo,

romelsac ar unda gahyves 3%-ze meti Tavisufali saxamebeli,

gamodis warmoebidan da realizdeba rogorc cxovelebis sakvebi.

11.4. saxameblis gamoyofa da saxameblis

rZis rafinireba

msxvili WenWos mocilebis Semdeg, saxameblis rZe Seicavs xsnad

minarevebs da celulozis wvril nawilakebs. wvenis wylis mosacile-

blad iyeneben gansakuTrebuli saxis uwyveti moqmedebis Snekur (dam-

leqav) centrifugebs, romlebic ganacalkeveben wvensa da saxamebels.

centrifugis Semdeg aucilebelia saxameblis rafinireba, e. i.

misgan wvrili WenWos mocileba. amisaTvis saxameblis rZes centri-

fugirebis Semdeg anzaveben wyliT 7-120  CA  koncentraciamde (CA –

koncentraciis gradusia, romelic areometriT Kizomeba. igi daax-

loebiT udris mSrali nivTierebis 1%-is Semcvelobas), miawvdian

abreSumis an kapronis rxevad sacrebze da wvrili WenWos mocilebis

Semdeg agzavnian Carecxvis operaciaze.

11.5. saxameblis CarecxvaN

rafinirebis Semdeg saxameblis rZeSi rCeba 0,5%-mde wvrili

WenWo, ujredis wvenis narCenebi da sxva CanarTebi. maRalxarisxovani

nedli saxameblis misaRebad aucilebelia damatebiTi operacia –

saxameblis Carecxva. CarecxvisaTvis yvelaze Tanamedrove uwyveti mo-

qmedebis aparaturaa hidrociklonuri kvanZi; ZiriTadad iyeneben mikro-
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ciklonebs.

gasayofi suspenzia Sesasvleli saqSenidan tangensiurad Se-

dis ciklonis cilindrul nawilSi 0,4—0,45 mpa wneviT. gamosasv-

lelma xvrelebma unda  uzrunvelyos produqtis Tavisufali gada-

svla rezervuarSi atmosferul wnevaze.

wnevaTa sxvaobis gavleniT suspenzia iwyebs swraf brunvas

cilindrul nawilSi, aviTarebs ra centridanul Zalas, romelic

ufro metia, vidre centrifugaSi arsebuli. saxameblis nawilakebi,

romelTa fardobiTi simkvrive ufro metia, vidre minarevebisa,

ileqeba konusis kedlebze, miiwevs misi wverosaken da gamodis Zira

gamosasvlelSi. ciklonis centralur nawilSi centridanuli Zalis

sidide umciresia, amitom aq grovdeba msubuqminarevebiani Txevadi

fraqcia, romelic zeda centraluri xvrelidan gamodis. hidro-

ciklonebis normaluri muSaobisTvis didi mniSvneloba aqvs

saxameblis rZis gulmodgine rafinirebas, radgan masSi msxvili

nawilakebis arsebobis SemTxvevaSi SeiZleba gaiWedos saqSenebi,

saWiro gaxdes aparatis gaCereba da SekeTeba.

hidrociklonebSi saxamebeli mimdevrobiT muSavdeba samjer.

mesame stadiis Semdeg saxamebeli praqtikulad sufTa gamodis; amis

Semdeg igi gauwylovdeba da miiReba mSrali saxamebeliO

saxameblis dasamzadeblad iyeneben agreTve siminds.

XII TaviXII TaviXII TaviXII TaviXII Tavi

safuvris warmoeba

12.1 zogadi cnobebi

safuari warmoadgens erTujredovan sokos, romelsac aqvs

momrgvalo, kvercxisebri an ovaluri forma; misi ujredis zomebi

damokidebulia saxeobaze, asakze, gamravlebisa da ganviTarebis pirobe-

bze. ujredis saSualo zoma 5-8 mkm-ia (1 mkm = 0,001 mm). igi

Sedgeba garsis, protoplazmis, birTvis, vakuolisa da ujredis

struqturisagan – ribosomisa da mitoqondriisagan. ujredis Sig-

niT sxvadasxva sakvebi nivTierebebia – glikogeni, volutini da sxv.
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ujredis garsi forovani struqturisaa da celulozisagan

Sedgeba. protoplazma ZiriTadad cilebisagan Sedgeba, mis SigniT

ki ganlagebulia ujredovani struqturebi – ribosomebi da mito-

qondriebi. ribosoma wvrili, mrgvali nawilakia, romelic eleqtronu-

li mikroskopiTac ki Zneli dasanaxia. maTSi cilebi sinTezirdeba.

mitoqondriebi ufro msxvili, mogrZo nawilakebia, romlebic Cveu-

lebrivi optikuri mikroskopiTac daimzireba; maTSi mimdinareobs

sxvadasxva qimiuri reaqciebi, romlebic ujreds energias aZlevs.

safuvris ujredSi birTvi cudad Cans. igi aregulirebs

nivTierebaTa cvlas ujredSi, gamravlebas da STamomavlobiTi niS-

nebis gadacemas.

vakuoli warmoadgens buSts, romelic imyofeba protoplaz-

maSi da Sevsebulia ujredis wveniT. am wvenSi gaxsnilia marilebi,

liTonebi, Saqrebi, cximebi da cilebi.

safuari mravldeba ori wesiT _ vegetaciuri da sqesobrivi.

vegetaciuri wesiT gamravleba xdeba dayofiT da dakvirtviT.

dayofis dros ujredis SigniT Cndeba tixari, romliTac ujredi

iyofa or axal ujredad. dakvirtvis dros ujredze Cndeba pawawina

nazardi, romelic TandaTan izrdeba da warmoqmnis kvirts, Semdeg

igi Sordeba deda ujreds da damoukideblad izrdeba.

sqesobrivi gamravlebis dros ujredis SigniT warmoiqmneba

ramdenime spori, romlebic gamoifanteba ujredidan. xelsayrel pirobeb-

Si sporebis garsi skdeba da warmoiSoba axali ujredi, romelic

uerTdeba aseTsave ujreds; miRebuli ujredi mravldeba dayofiT an

dakvirtviT, e. i. mravldeba am ujredisaTvis damaxasiaTebeli wesiT.

safuvris sporebi Cndeba mxolod araxelsayrel pirobebSi.

isini uZleben maRal temperaturas (70_800 C) maSin, roca am pirobebSi
safuvris ujredebi iRupeba.

Tanamedrove klasifikaciiT safuvrebi or jgufad iyofa:

sporovani da arasporovani.

sporovani safuvrebis jgufSi gaerTianebulia safuvris sokoebis

jgufi, romlebic araxelsayrel pirobebSi sporebs warmoqmnian. am

jgufs ekuTvnis saqaromicetis STamomavlobis safuari, romelsac

iyeneben puris cxobaSi. isini aqtiurad aduReben Saqrebs uJangba-
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dod da mravldebian 28_300C-ze.
arasporovnebis jgufSi gaerTianebulia safuvrebi, romlebic

sporebs ar iZleva. am jgufSi Sedis kandida da torula, romleb-

sac iyeneben sakvebi safuvris dasamzadeblad. aseTi safuari sustad

aduRebs Saqrebs uJangbadod, magram aqtiurad mravldeba.

safuvris orive jgufSi Sedis mTeli rigi saxeobebi. ma-

galiTad, puris cxobis safuari ekuTvnis saqaromicescerevizes

saxeobas, xolo sakvebi safuari – kandida-tropikales da toru-

lopsis-utilis saxeobas.

safuvris saxeoba ZiriTadi erTeulia, magram warmoebaSi

iyeneben ufro patara erTeulebs – organizmebis rasas. rasis

sxvadasxva warmomadgenlebs gansxvavebuli Tvisebebi aqvs; zogi

sustad aduRebs Saqars da Znelad  mravldeba, zogi ki – piriqiT.

amitom yvela procesSi, sadac duRili mimdinareobs, iyeneben am

procesisaTvis yvelaze gamosadeg safuars.

puris cxobisaTvis iyeneben iseT safuars, romelsac aqvs

duRilis didi energia da kargi afuebis Zala, e. i. comis moculo-

bis gadidebis kargi unari airebis gamoyofis gamo. afaris damzade-

bis dros igi Cqara mravldeba.

safuvris qimiuri Sedgeniloba did farglebSi meryeobs da

damokidebulia sakvebi aris Sedgenilobasa da kultivaciis pirobebze

(temperatura, aeracia, pH da sxv.). axladdamzadebuli dawnexili

safuari Secavs 75% wyals da 25% mSral nivTierebebs.

safuvris sakvebi are unda Seicavdes sxvadasxva nivTierebebs,

romlebic saWiroa ujredis cxovelmoqmedebisaTvis. aseTi nivTierebebi

unda iyos aucileblad gaxsnil mdgomareobaSi, radgan mxolod am

dros midis difuzia ujredis SigniT. ujreds SeuZlia icxovros

rogorc aerobul, aseve anaerobul mdgomareobaSi. anaerobul

pirobebSi safuvris kvebisaTvis saWiro are unda Seicavdes iseT

nivTierebebs, romlebic duRilis Sedegad warmoqmnis spirts da

CO2-s. aerobul pirobebSi ki safuari iyenebs sxva organul niv-

Tierebebsac, magaliTad, glicerins, manits, organul mJavebs, aspar-

gins da sxv.

puris safuari mkveTrad gamoxatul specifikurobas amJRavnebs
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Saqrebis duRilis mimarT; pentozebi ar duRdeba, xolo heqsozebs

Soris aris mxolod sami aldoza, romlebsac es safuari aduRebs:

glukoza, manoza da galaqtoza, ketozebidan ki – mxolod fruq-

toza.

anaerobiozis pirobebSi Saqris mTavari masa, romelsac

iyenebs ujredi, ixarjeba duRilze (spirtis, CO2-isa da Tanauri

produqtebis warmoqmnaze) da mxolod misi umciresi nawili

(1-2%) xmardeba safuvris sxeulis agebas.

praqtikulad dadgenilia, rom safuvris gamravlebis proce-

si ufro kargad mimdinareobs, roca sakvebi are Seicavs ara erT,

aramed ramdenime aminomJavas.

safuvris normaluri gamravlebisaTvis Saqris maqsimaluri

raodenobis, marilebisa da azotovani nivTierebebis garda, saWiroa

gansakuTrebuli nivTierebebi – e. w. “biosi”- stimulatorebi,  romelTa

mcire raodenobac ki Zlier aCqarebs safuvris gamravlebas. gan-

sakuTrebiT mdidaria “biosiT” mwvane alao da melasa.

safuvris gamravlebisaTvis saWiroa dro, rasac teqnikaSi

uwodeben generacias. gamravlebis siCqareze sxvadasxva faqtorebi

moqmedebs: sakvebi aris Sedgeniloba, koncentracia, temperatura,

pH, aeraciis xarisxi da sxv.
 safuvris warmoebaSi SeiZleba gaCndes sxvadasxva mavne baq-

teriebi, romlebic wamlavs mas. isini SeiZleba moxvdnen haeridan,

wylidan da ZiriTadi nedleulidan. Txevad da myar sakvebSi SeiZle-

ba gaCndes obis mikroorganizmebi, rac TvaliTac Cans. amitom

safuvris sufTa kulturis miReba da gamravleba sterilur pirobebSi

unda Catardes.

safuvris warmoebaSi ucxo organizmebis mosaspobad kargad

unda irecxebodes aparatura da xdebodes misi dezinfeqcia. dezin-

feqciisaTvis iyeneben Camqral da qlorian kirs, kaustikuri da

kalcinirebuli sodis xsnarebs; iyeneben agreTve formaldehids,

romelic miiReba formalinze KMnO4-is moqmedebiT.
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12.2. puris safuvris warmoeba

     safuvris warmoebis procesi Semdegi etapebisagan Sedgeba:

sakvebi aris momzadeba, dedaxsnaris safuvris miReba, sasaqonlo

safuvris miReba, safuvris dayalibeba, gamoSroba da SefuTva.

safuvris warmoebisaTvis ZiriTad nedleulad  gamoyenebu-

lia melasa (Savi badagi), romelic Saqris Warxlis gadamuSavebis

narCenia. igi muqi yavisferi sirofia, simkvriviT – 1,4 kg/dm3,

mSral nivTierebebs Seicavs 73_80%-mde; aqedan, 46_52% Saqrebia,

27_28% ki – araSaqrebi. melasis xarisxs gansazRvraven Saqrebis

raodenobis fardobiT mSrali nivTierebis mTel raodenobasTan.

kargi xarisxis melasaSi igi 60_65%-ia.

 melasis Sedgeniloba Zlier cvalebadia da damokidebulia

Warxlis moyvanis pirobebsa da niadagze, Senaxvis pirobebze da sxv.

kargad Senaxuli melasa Seicavs safuvris sakveb nivTierebebs sakma-

risi raodenobiT. gansakuTrebuli mniSvneloba aqvs azotis Sem-

cvelobas (1,3%-ze naklebi ar unda iyos). xarisxze moqmedebs agreTve

nacris Semcveloba; Tu igi 7,5%-ze naklebia – melasa safuvris

dasamzadeblad ar gamodgeba.

mikroorganizmebis raodenoba 1 g melasaSi 15000-s ar unda

aRematebodes, pH unda meryeobdes 6,5-8,5-is farglebSi. melasis gada-

muSavebis dros safuvris gamosavlianoba, Cveulebriv, 70_85%-s Seadgens.

safuvris zrdisa da gamravlebisaTvis, garda Saqrisa, saWiroa

sxva damxmare masalebic, romlebic unda Seicavdes azots, fos-

fors, kaliums, magniumsa da zrdis nivTierebebs.

damxmare masalebis saxiT iyeneben (NH4)2SO4-s, NH3-s, super-

fosfats,  KCl-s, K2CO3-s,  MgSO4-sa da simindis eqstraqts.

damxmare masalebis saxiT aucilebelia agreTve qafis sawi-

naaRmdego nivTierebebi, radganac safuvris zrdis procesSi war-

moiSoba qafi. aseTi nivTierebebis saxiT iyeneben teqnikur olein-

mJavas da cximis mrewvelobis narCenebs.

safuvris warmoebaSi erT-erTi mniSvnelovani masalaa wyali;

igi unda iyos rbili (0_50 sixistis) an normaluri sixistis (5_70

sixistis) da ar unda Seicavdes 1 ml-Si 100 baqteriaze mets.
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saWiroa agreTve haeri aeraciis procesisaTvis. mas asufTaveben spe-

cialur madezinficirebel filtrebSi gatarebiT, radgan  SeiZleba

igi gaxdes infeqciis wyaro.

sakvebi aris momzadeba. safuvris mosamzadeblad melasas

winaswar wmenden Setivtivebul mdgomareobaSi myofi nawilakebis,

koloidebis, mikroorganizmebisa da sxva minarevebisagan. gawmenda

SeiZleba qimiuri an meqanikuri xerxebiT. bolo xanebSi upiratesad

meqanikur xerxs iyeneben.

melasis meqanikuri xerxiT gasawmendad iyeneben specialur

aparatebs – klasifikatorebs, romlebSic Setivtivebul nawilakebs

acileben centridanuli ZaliT. am meTodis gamoyenebiT izogeba

damxmare masalebi da orTqli, mcirdeba gawmendisaTvis saWiro dro.

gawmendili melasa klasifikatoridan wneviT gadaaqvT mimReb aparatebSi,

saidanac igi gadaitumbeba safuvris zrdis aparatSi. aqve miewodeba

sakvebi marilxsnarebi – superfosfati, simindis eqstraqti, alaos

tkbili, amoniumis sulfatisa da diamoniumfosfatis xsnarebi.

12.3. dedaxsnaris safuvrisa da bunebrivi sufTa kulturis

safuvris miReba

qarxnebSi safuars amzadeben did aparatebSi, romelTa mocu-

loba 8-dan 100 m3-mde SeiZleba icvlebodes. aseT aparatebSi SehyavT

dedaxsnaris safuari, romelic miRebulia sinjaraSi gamravlebuli

safuvris sufTa kulturidan.

sufTa kulturas uwodeben iseT mikroorganizmebs, rom-

lebic gazrdilia erTi ujredidan. Tu mas urevia ucxo organizme-

bis umniSvnelo nawilic ki, mas uwodeben teqnikurad sufTas an

bunebrivad sufTa kulturas.

dedaxsnaris safuari miiReba safuvris sufTa kulturisagan,

romelic daTesilia sinjaraSi moTavsebul agarnarev tkbilSi.

gamravlebis pirveli stadia tardeba qarxnis laboratoriaSi, Sem-

deg ki sufTa kulturis saamqroSi da bolos, safuvris gasamrav-

lebel aparatebSi.

sufTa kulturis saamqro aRWurvilia  mokaluli spilenZis
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sami aparatiT, romelTagan ors iyeneben safuvris gasamravleblad,

mesames ki - sakvebi aris sterilizaciisaTvis.

sterilizatorSi SehyavT gawmendili melasa, romelic gan-

zavebulia wyliT 12%-mde (mSrali nivTierebebis Semcvelobis mixed-

viT); umateben aseTive koncentraciis maltozis badags an alaos

tkbils da diamoniumfosfats. masas ureven 30 wT-is ganmavlobaSi

da asterileben 0,5 atm wnevis orTqliT. sterilizebuli sakvebi

aris 80_100l gadaaqvT I stadiis aparatSi, 800_820l ki _

II stadiis aparatSi. I stadiis aparatSi myof sakveb ares aTboben

300C-mde, umateben laboratoriaSi gamoyvanil sufTa kulturas da

aduReben 14_18 sT-is ganmavlobaSi. yovel or saaTSi erTxel masSi

atareben haers 8 wT-is ganmavlobaSi. am stadiaze sakveb areSi

grovdeba 0,8_1 kg safuari. aqedan sakvebi are gadaaqvT II stadiis

aparatSi, mas aTboben 300C-mde da aduReben 8_12 saaTis ganmavlo-

baSi. haers atareben yovel saaTSi 10_15 wT-is ganmavlobaSi. am

stadiaze grovdeba 8_12 kg safuari.

dedaxsnaris safuvris gamravleba SemdgomSi xdeba sam stadiad.

12.4 dedaxsnaris stadia

dedaxsnaris aparatSi SehyavT gawmendili melasa, anzaveben wyliT

7,5_8,0% mSrali nivTierebis Semcvelobamde (amowmeben SaqarsazomiT),

umateben sufTa kulturis safuars II stadiis aparatidan da atareben

haeris nakads 5-jeradi moculobiT; Semdeg umateben diamoniumsul-

fats. am  stadiis xangrZlivoba 6_8 sT-ia, temperatura 29_300C.
procesis Semdeg mSrali nivTierebebis Semcveloba 3,5_4,0%-ia.

Sualeduri stadia. Sualedur aparatSi SehyavT gawmendili

melasa da wyali. sakveb areSi mSrali nivTierebebis Semcveloba

unda iyos 7,0%; umateben diamoniumfosfats, safuars dedaxsnaris

aparatidan da atareben haers 1 m3 sakveb areze 20 m3/sT-is raodeno-

biT. stadiis xangrZlivoba 6_8 sT-ia, temperatura 29_300C.
safuvris gamravlebis ”A”stadia. am stadiaze procesi mim-

dinareobs “haermodinebis meTodiT”, roca safuvris gamravlebisas

masaSi atareben  haeris  nakads  1 m3 sakveb  areze  60_70 m3/sT-s
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da ganuwyvetliv umateben sakveb aresa da wyals; maTi miwodebis

siCqare TandaTan matulobs 7_11 saaTis ganmavlobaSi; Semdeg

dedaxsnaris  “A”   safuars gamoyofen da wnexen. safuars fuTaven
sufTa yuTebSi da inaxaven macivrebSi 2_40C-ze.

zogierT qarxanaSi, garda dawnexilisa, amzadeben agreTve

mSral safuars fxvnilis saxiT. mSrali safuvris misaRebad

dawnexilis tenianoba 75%-dan 8_10%-mde unda Semcirdes.

standartul dawnexil safuars unda hqondes tenianoba

75%, comis gafuebis Zala araumetes 75 wT-isa, mJavianoba – 100

g-ze 120 mg ZmarmJava damzadebis dRes da 360 mg 12 dRis Semdeg

(0_40C-ze).
mSrali safuvris tenianoba 8_10%-ia, gafuebis Zala –

70_90 wT, Senaxvis vada – 5 Tve.

XIII TaviXIII TaviXIII TaviXIII TaviXIII Tavi

cximebis teqnologia

qon_zeTebis (cximebis) warmoeba uzrunvelyofs mosaxleobasa

da warmoebas sakvebi da teqnikuri mcenareuli zeTebiT; pirveli

maTgani moixmareba uSualod mosaxleobis mier sakvebad, agreTve

hidrogenizebuli qonebis, margarinis produqciis, samzareulo cximebis,

maionezebis, sakvebi zedapirulad aqtiuri nivTierebebis dasamzade-

blad; meore – sapnis, gamrecxi saSualebebis, olifebis, laqebis,

saRebavebis, cximovani mJavebisa da glicerinis, kosmetikuri produ-

qciis dasamzadeblad. warmoebis narCenebi – Sroti, CenCo da sxv.

nedleulia sakvebi cilebis dasamzadeblad, igi gamoiyeneba

cxovelebis sakvebad da hidrolizur warmoebaSi.

13.1. cximebis Tvisebebi

cximebi organuli naerTebis farTo klasia, romlebic nax-

SirwylebTan da cilebTan erTad monawileoben mcenareuli da

cxoveluri organizmebis agebaSi. adamiani cximebs iyenebs rogorc

sakvebad, aseve sameurneo miznebisaTvis.
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cximebi, romlebsac vRebulobT mcenareuli da cxoveluri

sakvebis saxiT, Cveulebriv, erTgvarovani da qimiurad individu-

aluri nivTierebebi ar arian. isini metad rTuli Sedgenilobis

narevebia, romelSic sakuTriv cximi meti raodenobiTaa, vidre sxva

minarevebi. es minarevebia cvili, sterolebi (sterinebi), lipoide-

bi, pigmentebi, fisebi, lorwovani da cilovani nivTierebebi da sxv.

cvili ekuTvnis rTul eTerebs, romlebic warmoiqmneba cximo-

vani mJavebisa da maRalmolekuluri erTatomiani spirtebisagan; ste-

rolebi rTuli aRnagobis alkoholebia; lipoidebi cximebis analogebia,

mxolod ufro rTuli Sedgenilobisa – Seicavs glicerins, cximovan

mJavebs, fosformJavas da azotovan fuZeebs; pigmentebidan gvxvdeba

qlorofili, karotini, qsantofili da sxv.

yvela cximi wyalze msubuqia da maTi kuTri wona

0,9_0,98-is farglebSia; cximebi wyalSi ar ixsneba; kargad ixsneba

organul gamxsnelebSi, magaliTad, eTerebSi, gogirdnaxSirbadSi,

benzinSi, benzolSi, qloroformSi da sxv.; cilovan da lorwovan

nivTierebebTan warmoqmnis emulsiebs. cximebi araaqroladi nivTierebe-

bia, maRal temperaturaze iSleba; daSlis temperatura damokidebulia

cximis saxeobaze da 250_3000C–is farglebSi meryeobs.

cximi mcenaris yvela qsovilSia, magram misi dagroveba

ZiriTadad nayofsa da TeslSi xdeba. mcenareuli qsovilis ujredSi

cximi imyofeba wyalTan da cilovan nivTierebebTan erTad emulsiis

mdgomareobaSi. daqucmacebuli Teslis gacxelebisas cilovani niv-

Tierebebi koagulirdeba da cximi SeiZleba gamoiyos.

sxvadasxva mcenaris Tesli sxvadasxva raodenobis cxims Sei-

cavs da saSualod misi raodenoba (%) aseTia:

   xorbali 1,5; mzesumzira 30_46;

   simindi 6,5; seli 30_46;

   soia 18_20; kakaos marcvali 48_50.

cxovelebis cximi grovdeba cximovani qsovilis sxvadasxva

adgilas da ixarjeba organizmis kvebisaTvis.

mcenareuli da cxoveluri Txevadi da myari cximebi rTuli

eTerebis (gliceridebis) rTuli narevia. maSasadame, cximebis Ziri-

Tadi Semadgeneli nawilebia cximovani mJavebi da glicerini.
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cximebidan gamoyofilia 170-ze meti organuli mJava,

romelTagan zogierTi jer kidev ar aris sakmaod Seswavlili. am

mJavebis meti nawili erTfuZiania da maTi Tvisebebis gansxvaveba

damokidebulia mxolod radikalis aRnagobasa da misi ujerobis

xarisxze. es mJavebi mravalgvaria, magram ufro xSirad gvxvdeba

Semdegi homologiuri rigebi:

najeri erTfuZiani mJavebi – Cn H2n+1 COOH; maTgan maRal-

molekulurebi gvxvdeba myar cximebSi, dabalmolekulurebi – karaqSi,

qoqosis zeTSi da sxv.

ujeri erTfuZiani mJavebi – Cn H2n-m COOH, romlebic Seicavs

erTidan xuTamde ormag bmas. aseTi mJavebis gliceridebi Txevadi

araSrobadi mcenareuli zeTebis ZiriTadi Semadgeneli nawilia.

oqsimJavebi – najeri erTfuZiani mono-  da dioqsimJavebi –

Cn H2n (OH)m COOH.
yvela gliceridi sufTa mdgomareobaSi sruliad uferulia.

bunebrivi cximebis damaxasiaTebeli esa Tu is Seferiloba gamowveulia

maTSi xsnadi pigmentebis – qlorofilis, karotinisa da qsantofil-

is arsebobiT, romlebic cximSi xvdeba maTi warmoqmnis procesSi.

qlorofili mwvane pigmentia, karotini – narinjisferi, qsantofili

– yviTeli.

cximisebri naerTia cvili, magram mis warmoqmnaSi gliceri-

ni ar monawileobs; igi SeiZleba iyos cxoveluri an mcenareuli,

Txevadi an myari. zogierTi cxoveluri warmoSobis cvili SeiZle-

ba gamoyofis produqti iyos, rogoricaa cxvris cximofili da

futkris cvili. cxoveluri warmoSobis cvilebs, romlebic cximTan

erTad didi raodenobiT grovdeba organizmSi, ekuTvnis spermaceti

– cvilisebri masa; igi didi raodenobiT grovdeba veSapis TavSi.

warmoSobis mxriv cximebi iyofa or ZiriTad jgufad: mcenareul

da cxovelur cximebad. mcenareul cximebs, romelTa umetesoba

Txevadia, zeTs uwodeben, xolo cxovelur cximebs – qons. Tumca

gvaqvs gamonaklisebi; magaliTad, kakaos, palmis, qoqosis cximebi

myaria, magram maT zeTebs uwodeben. aseve, Tevzis cximi Txevadia,

magram tradiciulad mas qons uwodeben. orive jgufSi mcire raode-

nobiT Sedis maRalmolekuluri spirtebi, romlebsac sterolebs
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uwodeben. mcenareuli cximi Seicavs fitosterols, xolo cxove-

luri – mis izomers, qolesterols. radganac maTi kristaluri

struqtura sxvadasxvaa, mikroskopuli analiziT SeiZleba aRmovaCi-

noT mcenareuli cximis minarevi cxovelurSi da piriqiT.

13.2. mcenareuli zeTebis nedleuli

Cvens qveyanaSi ZiriTadi zeTovani kultura aris mzesumzira.

misi saukeTeso jiSebi gamoirCeva maRali mosavlianobiT (35_37 c/ha)

da cximianobiT (52_60%).

msoflios sxvadasxva qveynebSi cximis misaRebad sxvadasxva

zeTSemcvel kulturebs iyeneben, rogoricaa mzesumzira, bambis

Tesli, zeTisxili, kedari, seli, miwis Txili, simindi, soia. es

ukanaskneli gansakuTrebuli aRniSvnis Rirsia, ramdenadac msofli-

oSi zeTovani kulturebis naTesebis 35% masze modis. es gamowveulia

imiT, rom soio, garda zeTisa (19_22%-mde), didi raodenobiT

Seicavs cilebs. bolo dros saqarTveloSic did interess iwvevs

soiodan sxvadasxva produqtebis warmoeba.

13.3. mcenareuli zeTebis teqnologia

mcenareul zeTebs zeTovani Teslidan ori meTodiT Rebu-

loben: gamownexiT da eqstrahirebiT. pirveli wesi Zvelia da  Tan

axlavs zeTis didi danakargi; meore – Tanamedrovea da zeTis

sagrZnoblad meti gamosavlianobiT xasiaTdeba. arsebobs Sereuli

wesic, roca orive xerxs erTdroulad iyeneben.

zeTis Semcveli yvela Tesleuli or jgufad iyofa: qerqiani

da uqerqo. pirvel jgufs ekuTvnis magargarsiani Tesli. aseTia

zeTSemcveli Teslebis umravlesoba, magaliTad, mzesumzira, bamba,

kedari, miwis Txili da sxv. meti da maRalxarisxovani zeTis misaRe-

bad maT garsi unda mocildes. meore jgufSi Sedis Txelgarsiani

Teslebi, romlebic garsis mouSoreblad gadamuSavdeba. aseTia se-

lis, xaSxaSis, qunjuTis da sxvaTa Teslebi.

yofil ssrk-Si muSavdeboda mzesumziris, bambis, selis da

kanafis  Tesli. saqarTveloSi, kerZod kaxeTSi, amzadeben mze-
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sumziris zeTs, Tumca es warmoebebi upiratesad mciremasStabiani

da kustaruli xasiaTisaa.

13.4. mcenareuli zeTebis miReba gamownexiT

gamownexis meTodi didi xania cnobilia da mas ZvelTaganve

iyeneben. misTvis damaxasiaTebelia zeTis didi danakargi (kopton-

Si), radganac wnexis wnevis Zala, romelic ramdenime aseuli

atmosferoa, misi sididis miuxedavad, ver axerxebs TeslSi arse-

buli mTeli zeTis gamowurvas  da koptoni  wnexidan gamodis

6_8%-mde zeTis SemcvelobiT.

zeTis warmoebis yoveli meTodi moiTxovs Teslis winaswar

momzadebas, rac Semdegi operaciebisagan Sedgeba: 1) Teslis gawmen-

da minarevebisagan; 2) Teslis damsxvreva (qerqis ZiriTadi masis

mocileba); 3) Teslis daqucmaceba (anazelis miReba); 4) anazelis

damuSaveba mayalze (WenWos miReba).

Tesls wmenden sarevelaTa Teslebis, miwebebuli talaxis,

miwis nawilakebisa da sxva minarevebisagan. gawmenda or jerad xor-

cieldeba: Teslis Senaxvisa da gadamuSavebis win. gawmendisaTvis

iyeneben sxvadasxvagvar manqanebs, romelTa konstruqcia ganisazRvreba

erTi mxriv minarevebis xasiaTiT, meore mxriv Teslebis bunebiTa da

pirvel rigSi rogorc maTi, aseve minarevebis zomebiT.

damsxvreva aucilebelia qerqiani TeslisaTvis. es procesi

adidebs zeTis gamosavals da aumjobesebs koptonis – rogorc

cxovelTa _ sakvebis xarisxs; zeTis did danakargs es procesi ar

iwvevs, radganac qerqSi zeTi Zalian cotaa.

Teslebis anatomiuri aRnagobisa da qerqis xasiaTis mixedviT

samsxvrevi manqanebi mravalgvaria. magaliTad, mzesumziris Tesli-

saTvis iyeneben Soltian Teslsamsxvrevs, romelic sacexv manqanas

mogvagonebs.

Teslidan zeTis gamosayofad saWiroa winaswar Teslis ujredis

garsis darRveva. amisaTvis Tesls aqucmaceben, ris Sedegadac miiRe-

ba anazeli. daqucmacebis dros zeTovani Teslebi did winaaRmde-

gobas uwevs gare Zalebis zemoqmedebas; am dros didi mniSvneloba
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aqvs Teslis sinestes, rac, adidebs ra mis plastikurobasa da

daqucmacebisadmi winaaRmdegobas, xels uSlis anazelis wminda

fxvnilad gadaqcevas. aseve xels uSlis daqucmacebas Teslebis

temperatura, rac adidebs plastikurobas da aZnelebs Teslebis

dasaqucmaceblad gamoyenebuli valcebis muSaobas.

daqucmacebul Tesls amuSaveben mayalze. miRebul

produqts WenWo ewodeba. anazelis WenWod gardaqmna yvelaze sapa-

suxismgeblo etapia mcenareuli zeTebis warmoebis dros, radgan

maszea damokidebuli zeTis gamosavalica da xarisxic. es aris

anazelis datenianebisa da SedarebiT maRal temperaturaze

Semdgomi moxalvis procesi. am process atareben specialur

aparatebSi – maylebSi, romlebic sarevebiT aRWurvili

brtyelZira cilindruli an Snekuri danadgarebia.

anazeli maylebSi teniandeba frqvevanebiT (40_500C-mde
gacxelebis Semdeg) an orTqlis miwodebiT. es grZeldeba anaze-

lis 800C-mde da ufro metad (100_1250C) gacxelebis paralelurad

meqanikur arevasTan erTad.

anazelis masis nivTiereba am dros mniSvnelovnad icvlis

Tvisebebs. datenianebis dros cilebi intensiurad SanTqavs tens,

cximebi ki gamoidevneba wyliT. temperaturis amaRleba amcirebs

zeTis siblantes, rac aseve xels uwyobs mis gamoyofas.

Tu amgvarad damuSavebul WenWos davwnexavT, masSi Semavali

zeTis ZiriTadi masa SeiZleba gamovyoT dguSis SedarebiT mcire wneviT.

bolo dromde WenWos dasawnexad iyenebdnen perioduli mo-

qmedebis hidravlikur wnexebs. amJamad maT cvlian uwyveti moqmede-

bis avtomaturi Snekuri wnexebiT, romelTac mravali upiratesoba

aqvs: WenWos ufro sruli gaTavisufleba cximisagan (e. i. naklebi

danakargebi), dawnexis procesis uwyvetoba, sruli meqanizacia, Snekis

RerZis wnevis stabiluroba. aseTi wnexebis konstruqciebi sxvadasx-

vaa, Sesabamisad sxvadasxvaa maTi muSaobis reJimi da paramatrebi.

magaliTad, mzesumziris Teslis gadamuSavebis dros iyeneben ÌÏÝ-1

tipis Snek-wnexebs, romelTa mwarmoebloba dRe-RameSi 15 t-s Sead-

gens. wnexze  Semavali WenWos temperatura 120_1250C-is sazRvrebSia,
tenianoba – 2%-mde, xolo wnexidan gamosuli koptonis zeTianoba
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icvleba 5,5_6,0%-is farglebSi.

13.5. zeTis gawmenda

wnexidan gamosuli nedli zeTi yovelTvis Seicavs minarevebs

– cximis msgavs fosfor-organul naerTebs, cilovan nivTierebebs,

lorwos da meqanikur CanarTebs. zeTis pirveladi gawmendis dros

cdiloben rac SeiZleba srulad moacilon es minarevebi; amisaTvis

uSualod wnexidan gamosvlisas zeTs atareben vibraciul sacrebSi,

sadac mas cildeba myari nawilakebi; Semdeg zeTs filtraven jer

cxlad, mere ki – civad (70 da 18_200C-ze, Sesabamisad). filtrze

naleqis saxiT rCeba fosfatidebi, cilebi da lorwo. amis Semdeg

zeTs wmenden qimiuri da fizikur-qimiuri meTodebiT.

gawmendis qimiuri meTodebi gamoiyeneba cximisagan Tavisufa-

li cximovani mJavebis, cilebis, lorwos, fosfatidebis da sxva

minarevebis mosacileblad. am meTodebs miekuTvneba zeTebis damu-

Saveba gogirdmJaviT, tutiT da wyliT.

gawmendis fizikur-qimiur meTodebs miekuTvneba zeTis

gauferuleba mRebavi nivTierebebis adsorbciis gziT da zeTis

dezodoracia (arasasiamovno sunis mimcemi nivTierebebis mocileba).
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sarCevi

pirveli nawili

I Tavi

1kanonzomierebani, romelTac efuZneba kvebis produqtebis

teqnologia

1.1.1. reaqciebis kinetika

1.1.2. qimiuri reaqciis siCqareze moqmedi ZiriTadi pirobebi

1.1.3. difuzia da osmosi

1.1.4. wyalbadionebis koncentracia

II Tavi

2.1. kvebis produqtebis ZiriTadi Semadgeneli nawilebi

2.1.1. sakvebi da kveba

2.1.2. cilebi

2.1.3. lipidebi

2.1.4. naxSirwylebi

2.1.5. naxSirwylebis kvebiTi mniSvneloba

2.1.6. vitaminebi

2.1.7. fermentebi

2.1.8. mineraluri nivTierebebi

III Tavi

3.1. sakvebi produqtebis xarisxis normireba

3.1.1. produqtis xarisxis ganmsazRvreli faqtorebi

IV Tavi

4.1. kvebis produqtebis nedleuli

4.2. marcval-fqvilovani nedleuli

4.3. fqvili

4.4. xili da bostneuli

4.5. wyali

V Tavi

5.1 nedleulis Senaxva da misi momzadeba warmoebisaTvis

5.2. danakargebis Semcireba
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5.3. nedleuli – rogorc Senaxvis obieqti

5.4. Senaxvis dros kvebis produqtebSi mimdinare procesebi

5.5. nedleulis Senaxvis reJimebi

5.6. nedleulis momzadeba gadamuSavebisaTvis

meore nawili

VI Tavi

6.1. kvebis produqtebis teqnologiis mecnieruli safuZvlebi

6.2. samaduRre da fizikur-qimiur warmoebaTa mecnieruli safuZvlebi

6.2.1. teqnologiis mikrobiologiuri da bioqimiuri safuZvlebi

6.2.1.1. fermentebi da fermentacia

6.2.1.2. safuvrebi

6.2.2. spirtuli duRili

6.2.3. teqnologiis fizikur-qimiuri safuZvlebi

VII Tavi

7.1. teqnologiis reologiuri da Tbofizikuri safuZvlebi

7.1.1. teqnologiis reologiuri safuZvlebi

7.1.2. teqnologiis Tbifizikuri safuZvlebi

mesame nawili

VIII Tavi

8.1. Ppuris teqnologia

8.1.1. teqnologiuri sqema

8.1.2. comis momzadeba

8.1.3. comis duRili

8.1.4. comis dayofa

8.1.5. puris gamocxoba

8.1.6. puris Senaxva da transportireba

8.1.7. puris gamosavali
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IX Tavi

9.1. duRilis produqtebis teqnologia

9.1.1. yurZnisa da xil-kenkris Rvinoebis teqnologia

9.1.2. Rvinoebis zogadi klasifikacia

9.1.3. Rvinis damzadebis mokle teqnologia

9.2 alaosa da ludis teqnologia

9.2.1 alaos warmoeba

9.2.2. ludis warmoeba

9.3. eTilis spirtis warmoeba

9.3.1. spirtis miRebis perioduli meTodi

9.4. dagazianebuli ualkoholo sasmelebis teqnologia

X Tavi
10.1 Saqris teqnologia

10.2. Warxlis qimiuri Sedgeniloba

10.3. difuzuri wvenis miReba

10.4. difuzuri wvenis gawmenda

10.5 difuzuri wvenis gawmendis damatebiTi meTodebi

10.6. difuzuri wvenis Sesqeleba (aorTqleba)

10.7. Saqris sirofis aorTqleba

XI Tavi
saxameblis teqnologia

11.1. kartofilis saxameblis teqnologia

11.2. kartofilis daqucmaceba

11.3. saxameblis gamorecxva WenWodan

11.4. saxameblis gamoyofa da saxameblis rZis rafinireba

11.5. saxameblis Carecxva

XII Tavi
safuvris warmoeba

12.1. zogadi cnobebi

12.2. puris safuvris wamoeba

12.3. dedaxsnaris safuvrisa da sufTa kulturis safuvris miReba

12.4. dedaxsnaris stadia
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XIII Tavi
cximebis teqnologia

13.1. cximebis Tvisebebi

13.2. mcenareuli zeTebis nedleuli

13.3. mcenareuli zeTebis teqnologia

13.4. mcenareuli zeTebis miReba gamownexviT

13.5 zeTis gawmenda
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