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kvebis mrewveloba

Food Industry

sxvadasxva  mcenareuli konservantiT warmoebuli moxarSuli

Zexveulis SedarebiTi mikrobiologiuri Seswavla

guram tyemalaZe - saqarTvelos soflis meurneobis mecnierebaTa akademiis akademikosi, biologiis

mecnierebaTa doqtori, profesori,

giuli gogoli – soflis meurneobis mecnierebaTa doqtori, profesori,

jemal naWyebia - veterinariis mecnierebaTa doqtori, profesori,

goCa WumburiZe - doqtoranti

sakvanZo sityvebi: Zexvi, narCeni mikroflora, konservanti, sakvebi niadagi, uvnebloba

referati

Seswavlilia sxvadasxva raodenobiT axali mcenareuli konservantiT damzadebuli
Zexveulis Senaxvisadmi mdgradoba. kvlevisas, sawarmoSi damzadda moxarSuli Zexveuli „mWle-
eqstra“-s 5 varianti: I-konservantis gareSe, II, III da IV - 0,8, 1,2 da 1,5 l axali mcenareuli
konservantiT 100 kg ZiriTad nedleulze da V- sawarmoSi aprobirebuli „BOMBAL® ASC Super“
konservantis damatebiT.

erTi Tvis manZilze dabal, magram dadebiT temperaturaze Senaxvis sxvadasxva periodSi,
mza nawarmis mikrobuli dabinZureba ganisazRvra mikrobiologiuri kvlevis aprobirebuli
meTodikebiT.

dadgenilia, rom sakontrolo da sacdel nimuSebSi ar gvxvdeba daavadebis aRmZvreli
saxeobebi, xolo narCeni mikroflora warmodgenilia Bac. Subtilis da Bac. Mesentericus

sporawarmomqmneli saprofitebiT, anu lpobis baqteriebiT; sacdel da sakontrolo nimuSebSi
maTi raodenoba damzadebidan me-10 dRes praqtikulad iyo erTnairi da teqnikuri reglamentiT
gaTvaliswinebuli normis farglebSi. Senaxvis 30-e dRes konservantis gareSe damzadebul
nimuSSi mikrobebis raodenoba kritikul zRvars uaxlovdeboda da iyo 6,3_8,5-jer  meti, vidre
mcenareuli konservantiT da  5,0-jer meti „BOMBAL® ASC Super“ -iT damzadebul nawarmSi.

zogadad, Zexvis Senaxvisas, narCeni mikrobebis raodenobis stabilizaciis Tvalsa-
zrisiT, gamoikveTa axali mcenareuli konservantis maRali efeqturoba da warmoebaSi misi
gamoyenebis SesaZlebloba. Seswavlili sami variantidan, Senaxvis 30-e dRes yvelaze naklebi
raodenobiT mikrofloras, 125/1 g- Si Seicavda  is  nawarmi, romelSic Setanili iyo 1,2 l mce-
nareuli konservanti 100 kg ZiriTad nedleulze gadaangariSebiT.

xorcisa da xorcis produqtebis Senaxvisadmi mdgradobis gazrda, gadammuSa-
vebeli sawarmoebis, distributorebisa da sacalo vaWrobis qselis obieqtebis erT-
erTi umniSvnelovanesi problemaa.

Tanamedrove etapze xorcproduqtebis Senaxvis vadis gasaxangZliveblad gamo-
iyeneba sxvadasxva meTodi, maT Soris, naxSirbadis dioqsidisa da azotis garemoSi an
kidev vakuumis pirobebSi SefuTva, ultraiisferi, an lazeris sxivebiT damuSaveba
[1_4], farSSi mikroorganizmebis mainhibirebeli nivTierebebis, e.w. konservantebis [5]
damateba da sxv.

Senaxvisas, xorcis produqtebi ganicdis fizikur, qimiur da mikrobiologiur
cvlilebebs [6], ris Sedegadac  sakvebad uvargisi xdeba; maT Soris mTavari safrTxea
mikroorganizmebis cxovelmoqmedebiT ganviTarebuli procesebi, rac vlindeba mza
nawarmis dalorwovnebiT, damZaRebiT, daobebiT, lpobiT, feris, sunisa da gemos
SecvliT da sxv. aseTi produqti momxmareblisTvis Seicavs potenciur safrTxes da,
amdenad, metad mniSvnelovania procesis Semakavebeli naerTebis dadgena da warmoebaSi
danergva.
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damzadebis specifikidan gamomdinare, Zexveulis nedli farSi sakmaod didi
raodenobiT Seicavs mikroorganizmebs, romlebic masSi SeiZleba moxvdes xorcidan,
sxva ZiriTadi da damxmare nedleulidan, saneleblebidan da danamatebidan, agreTve
haeridan, wylidan, muSa-mosamsaxureebis xelidan, teqnologiuri danadgarebis zeda-
pirze Sexebisas da sxv.  Cveulebriv, Zexvis 1 g farSSi mikrobebis raodenobam Sei-
Zleba miaRwios 100 aTasidan 1 milionamde (105-107). amasTan erTad dadgenilia [7, 8], rom
maT Soris mosalodnelia iyos:  mezofiluri aerobuli, fakultatur-anaerobuli,
nawlavis Cxiris, pirobiTad paTogenuri da paTogenuri jgufis baqteriebi (mag.,
salmonelebi) da sxv.

mikroorganimzebis mniSvnelovani nawili: nawlavis Cxirebi, proteusebi, araspo-
rawarmomqmneli saprofitebi (kokebi, rZemJava baqteriebi, safuvrebi da sxva.), agreTve
sporovnebi, rogorc wesi, ixoceba Zexveulis batonis  Termulad damuSavebisas.
magram, Senaxvisas problemas qmnis e.w. narCeni mikroflora; kvlevebiT dadgenilia,
rom didi diametris (60 mm da meti) moxarSul ZexveulSi maTi raodenoba xarSvamde
arsebulis 10–12%-s, xolo sosissa da sardelSi mxolod 1–3%-s Seadgens. es aris is
mikroorganizmebi, romelTac SeinarCunes cxovelmyofelobis unari, iwvevs produqtis
lpobiT gafuWebas da, sxvadasxva monacemiT, maTi raodenoba SeiZleba iyos
103/gramSi.

Senaxvisas, moxarSuli Zexvis mikrobuli gafuWebis xelSemwyobi erT-erTi
ZiriTadi pirobaa narCeni mikrofloris cxovelmoqmedebisTvis idealuri sakvebi are
da produqtSi tenis maRali Semcveloba. amasTan erTad, Senaxvisas, samacivro kameraSi
temperatura-tenianobisa da haercvlis reJimis darRveva an xSirad cvla qmnis
mikrobTa gamravlebisTvis xelSemwyob pirobebs da  aCqarebs produqtis gafuWebas.

aqve unda aRiniSnos, rom Senaxvis pirobebis idealuri dacvac ki ver uzru-
nvelyofs Zexveulis, gansakuTrebulad ki 65% da meti raodenobiT tenis Semcveli
xorcis produqtebis xangrZlivad Senaxvas; es aris imis mizezi, rom konservantebis
gareSe damzadebuli umaRlesi xarisxis moxarSuli Zexveulis,  sosisisa da sardelis
Senaxvis maqsimaluri vada ar aRemateba 72 sT-s, ris Semdeg, arsebuli reglamentiT,
produqti iTvleba  uvargisad.

mza nawarmis lpobiT gafuWeba rTuli da mravalmxrivi procesia, romelSic
monawileobas iReben kokebi da proteolizuri baqteriebi, maT Soris, Tivis  Cxiri,
gram-uaryofiTi Pseudomonas-is gvaris mikroorganizmebi da sxv. lpoba moicavs
mTlianad produqtis mTel moculobas, xolo cilebis, cximebisa da naxSirwylebis
daSlis Sedegad warmoiqmneba usiamovno sunis mqone, momxmareblis janmrTelobisTvis
saSiSi nivTierebebi.

masala da meTodika.

sxvadasxva raodenobiT axali mcenareuli konservantis (TavSava, begqondara,
ombalo) damatebiT damzadebuli moxarSuli Zexveuli „mWle-eqstra“-s Senaxvisadmi
mdgradobis dasadgenad ISO 22 000 sertifikatis mqone xorcproduqtebis mwarmoebeli
kompania “iverias” bazaze davamzadeT 5 variantis sacdeli da sakontrolo nawarmi;
maT Soris: I varianti, sakontrolo, damzadda konservantis gareSe, II, III da IV
sacdeli variantis nawarmis farSSi Setanili iqna axali mcenareuli konservanti 0,8;
1,2 da 1,5 l/100 kg ZiriTad nedleulze gadaangariSebiT, xolo V, sakontrolo va-
riantis farSi Sedgenilia sawarmoSi gamoyenebuli, germanuli kompania VAN HEES-is
mier SemoTavazebuli konservantis „BOMBAL® ASC Super“ damatebiT.

recepturaSi Semavali sxva damxmare masalis raodenoba sacdeli da sako-
ntrolo variantebis yovel 100 kg farSze gadaangariSebiT iyo erTnairi da Seadgina
7,25 kg; Tavis mxriv, I da V sakontrolo variantis farSSi Setanil iqna 17,5 kg wyali
(yinulis fifqi); rac Seexeba II, III da IV variantebs, farSze damatebuli wylis
raodenobas vadgendiT mcenareuli konservantis fizikuri formis wyalxsnaris
raodenobis gaTvaliswinebiT.
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xorci, sxva ZiriTadi nedleuli, agreTve gemovnebiTi da funqciuri danamatebi
momzadda sawarmos reglamentisa da „eqstra-mWle” Zexvis recepturis Sesabamisad,
xolo farSi SevadgineT vakuum-kuter-Semrevze. Sereuli farSi CavtumbeT kompania
"АГРО-ПАК"- is 60 mm diametris mravalSriani poliamidur garsacmSi, 4-6 kg/sm2105 pa-
skali) wneviT, davyaviT batonebad, davayovneT „dajdomis~, 3,92_5,88 mizniT da siTburi
damuSavebis Semdeg gadavitaneT +4 0C temperaturisa da 95% fardobiTi tenianobis
sacavSi, sarealizacio temperaturis (+12 0C) miRwevamde gasaciveblad.

Zexvis batonebs vinaxavdiT sayofacxovrebo macivarSi dabal, magram dadebiTi
(+3...+4 0C) temperaturisa da 85-90% tenianobis pirobebSi.

mza nawarmis mikrobiologiuri kvleva CavatareT bioracionaluri teqno-
logiebis kvleviTi centris (BrTRC) sagamocdo laboratoriis mikrobiologiis ganyo-
filebaSi, produqtis damzadebidan me-10 da 30-e dRes; narCeni mikrofloris
raodenobasa da saxeobriv Sedgenilobas vswavlobdiT aprobirebuli meTodikebis
gamoyenebiT [9_12]. sakvebi niadagebi warmodgenili iyo xorcpeptoniani bulioniTa da
agariT, endos agariT, kit-tarocis bulioniTa da sisxlian-glukoziani agariT.

sakvlev sinjs viRebdiT Zexvis xuTive variantis batonis bolodan 5 sm da-
SorebiT, risTvisac garsacms steriluri daniT vkveTdiT ganivad da viRebdiT
daaxloebiT 5 g masis naWrebs; awonvis Semdeg, nimuSs, aseve, sterilurad vaTavsebdiT
rodinSi, vamatebdiT fiziologiur xsnars proporciiT 1:10, vsresdiT da miRebuli
masa gadagvqonda sterilur sinjaraSi.

eSerixiebisa da salmonelebis gamosavlenad masidan maryuJiT viRebdiT 0,1 ml-s,
vTesavdiT endos agarian petris finjanze da 24 sT-is ganmavlobaSi vtovebdiT Termo-
statSi +37 0C-ze.

proteusebis gamosavlenad sinjaraSi daferdebul  xorcpeptonian agarze (xpa)
Segvqonda 0,2 ml raodenobis narevi. baqteriuli dabinZurebis SemTxvevaSi  konde-
satidan maRla unda aRniSnuliyo koloniebis mcocavi zrda.

anaerobebis aRmosaCenad 0,5-1 ml sinji SevitaneT RviZlis bulionian (kit-
tarocis bulioni) or sinjaraSi. sinjis Setanis win vaxdendiT bulionis rege-
neracias Jangbadis gaclis mizniT. RviZlis bulioni daculi iyo vazelinis zeTiT
haeris moqmedebisagan. CaTesvis Semdeg erT sinjaras vacxelebdiT +80 0C -mde, ris Se-
mdeg orive sinjaras 2-3 dRiT vaTavsebdiT TermostatSi +37 0C-ze. niadagis SemRvrevis
SemTxvevaSi vaxdendiT gadaTesvas xpa-ze, 2%-iani glukoziT (sinjaraSi agari
Segvqonda maRali svetiT 9 ml-s raodenobiT). mza nawarmis am saxeobis mkro-
organizmebiT dabinZurebis SemTxvevaSi, anaerobebi gaizrdeboda agaris siRrmeSi.

mikrobebis saerTo raodenobis dasadgenad am masidan viRebdiT 0,4 ml nawurs,
gadagvqonda sterilur petris finjanSi, vasxavdiT +45 0C-mde gagrilebul xorcpe-
ptonian agars  da 48 sT-iT vaTavsebdiT TermostatSi, +37 0C  temperaturaze.

narCeni mikroorganizmebis saerTo raodenoba, agreTve maTi saxeobebis dasa-
dgenad petris finjanSi viTvlidiT gazrdili koloniebis raodenobas; 1 gram pro-
duqtSi narCeni mikroorganizmebis raodenobas vsazRvravdiT koloniebis daTvlis
Sedegis 25-ze gamravlebiT (1 kolonia = 1 baqteria).

gamokvlevis Sedegebi
sacdeli da sakontrolo variantis Zexvis nimuSebis mikrobuli dabinZurebis Se-

swavlis Sedegebi motanilia cxr. 1.
dadgenilia, rom kvlevis orive etapze narCeni mikroflora warmodgenili iyo

mxolod uvnebeli saprofituli mikroorganizmebiT, rac niSnavs imas, rom maTSi ar
gvxvdeba momxmareblebisTvis saSiSi da/an potenciurad saSiSi formebi: eSerixiebi,
salmonelebi, proteusebi da anaerobebi.

amavdroulad unda aRiniSnos, rom damzadebidan me-10 dRes mikrobebis saerTo
raodenobiT sxvadasxva variantis mza nawarmi praqtikulad ar gansxvavdeboda erTma-
neTisgan da es maCvenebeli naklebi iyo teqnikuri reglamentiT uvnebeli produ-
qtisTvis gaTvaliswinebul minimalur moTxovnasTan (105_107/1 gram nimuSSi) SedarebiT;



104

analogiuri mdgomareobaa aRniSnuli sacdel II, III da IV variantis, agreTve
sakontrolo V variantis nawarmis damzadebidan 30-dRes Catarebuli gamokvlevisas;
rogorc wesi, am variantebis produqtSi Senaxvis am etapisTvis mikrobebis raodenoba,
SeiZleba iTqvas, ar gazrdila an umniSvnelod Seicvala. rac Seexeba konservantis ga-
reSe damzadebuli pirveli variantis produqts, me-10 dResTan SedarebiT 30-e dRi-
sTvis mikrobTa ricxvi gaizarda 6,3_jer. sagulisxmoa, rom narCeni mikrofloris rao-
denobiT is 6,3 _ 8,8- jer  aRemateboda  II, III da IV variantis sacdel nimuSebs, xolo
BOMBAL® ASC Super“ -iT damzadebul V variantis sakontrolo nimuSs  5,5_jer.

aqve xazi unda gaesvas im garemoebas, rom, zogadad, mza nawarmSi saprofituli
da sporovani narCeni miklofloris normaze dabali raodenoba, agreTve sokoebis
ararseboba miuTiTebs sawarmos mier sanitarul-higienuri moTxovnebisa da produqtis
damzadebis teqnologiuri reglamentis normebis dacvaze.

narCeni mikrofloris koloniebis identifikaciiT dadgenilia, rom mza nawarmSi
ZiriTadad gvxvdeba Bac. Subtilis (sur.  1 da 2, “a”) da Bac. Mesentericus  (sur.  1 da 2, “b”)
aerobuli, sporawarmomqmneli saprofitebi, anu lpobis baqteriebi; isini ar war-
moadgenen daavadebis aRmZRvrelebs, magram cxovelmoqmedebis SenarCunebisa da gamra-
vlebisas iwvevs produqtis gafuWebas da, amdenad, dakavSirebulia  uvneblobasTan.

cxr. 1. Zexveulis sacdeli da sakontrolo nimuSebis  mikrobiologiuri
gamokvlevis Sedegebi

maT Soris
nimuSis

varianti/saxe

mikrobebis
saerTo

raodenoba eSerixiebi salmonelebi proteusebi anaerobebi

damzadebidan me-10 dRes

I varianti,
sakontrolo

9X25 = 225 0 0 0 0

II variant,
sacdeli

8X25 = 200 0 0 0 0

III
varianti,
sacdeli

6X25 = 150 0 0 0 0

IV varianti,
sacdeli

5X25 = 125 0 0 0 0

V varianti,
sakontrolo

5X25 = 125 0 0 0 0

damzadebidan 30-e dRes

I varianti,
sakontrolo

44X25 =1100 0 0 0 0

II varianti,
sacdeli

7X25 = 175 0 0 0 0

III varianti,
sacdeli

5X25 = 125 0 0 0 0

IV varianti,
sacdeli

6X25 = 150 0 0 0 0

V varianti,
sakontrolo

8X25 = 200 0 0 0 0

Ddamzadebidan 30-e dRes degustaciisas konservantis gareSe damzadebul pirve-
li variantis ZexvSi aRniSnulia farSis forianoba, xolo gadanaWer zedapirze Sei-
mCneoda Warbi tenianoba (sisvele), rac aris aRniSnuli mikroorganizmebis momatebuli
raodenobis cxovelmoqmedebis Sedegi.
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daskvnebi da winadadebebi

1. dabal, magram dadebiT temperaturaze Senaxvis sxvadasxva etapze mikro-
biologiurma gamokvlevam gviCvena, rom xuTive variantis Zexveulis narCeni mikro-
flora warmodgenilia Bac. Subtilis (sur. 1 da 2, “a”) da Bac. Mesentericus (sur. 1 da 2, “b”)
saxeobebiT da ar gvxvdeba momxmarebelTa daavadebis aRmZvreli saxeobebi: eSerixiebi,
salmonelebi, proteusebi da anaerobebi.
2. Senaxvis me-10 dRes, konservantis gareSe, mcenareuli konservantis (0,8; 1,2 da 1,5
l/100 kg ZiriTad nedleulze), agreTve 0,4 g/100 kg-ze “BOMBAL® ASC SUPER” rao-
denobiT damatebisas damzadebuli Zexveulis farSi, narCeni mikroorganizmebis ra-
odenobiT umniSvnelod gansxvavdeboda erTmaneTisgan da es maCvenebeli iyo teqnikuri
pirobebiT daSvebuli minimaluri moTxovnis farglebSi; amasTan, kvlevis am etapze
yvelaze naklebi raodenobiT mikroorganizmebi gamovlenilia IV sacdel da V sako-
ntrolo variantis, xolo meti - I sakontrolo da II sacdeli variantis nimuSebSi;

sur. 1. Zexvis damzadebidan 10-e dRes petris finjanze mikrobTa koloniebi (1, 2, 3, 4
da 5, sacdeli da sakontrolo Zexvis variantebi “a” Bac. Suptilis, “b” bac.mesentericus)

sur. 2. Zexvis damzadebidan 30-dRes petris finjanze mikrobTa koloniebi ( 1, 2, 3, 4 da
5, sacdeli da sakontrolo Zexvis variantebi; “a”  Bac. Suptilis, “b” bac.mesentericus )

3. Senaxvis 30-e dRes kritikulTan miaxlovebuli raodenobiT narCeni mikroflora,
1100 erTeuli 1 g-Si, gamovlenilia konservantis gareSe damzadebul ZexvSi, maSin, ro-
desac sxva sacdel da sakontrolo nawarmSi maTi raodenoba ar aRemateboda
teqnikuri reglamentiT gaTvaliswinebul minimalur zRvars. amasTan, am mxriv
upiratesoba unda mieniWos Cven mier SeTavazebuli mcenareuli konservantiT
damzadebul III da IV variantis nawarms.
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Abstract

During storage at a low but positive temperature, the microbial status was determined of cooked sausages prepared

without preservatives, as well as with the addition of a vegetable preservative in the amount of 0.8, 1.2 and 1.5 liters per 100

kg of the main raw material and 0.4 g of preservative  „BOMBAL®ASC Super“.

It was found that pathogenic bacterial species were not found in the control and experimental samples, and the residual

microflora was represented by spore-forming forms: Bac. Subtilis and Bac. Mesentericus, i.e. rotting bacteria;

     On the 10th day after preparation, the experimental and control samples did not differ in the amount of residual

microflora. As of the 30th day, the number of microbes in the sample of sausage prepared without preservative was close to

the critical level, exceeding 6.3-8.5 times than that of the herbal preservative, and 5.0 times higher than that of

„BOMBAL®ASC Super“.

    In general, during the storage of sausages from the point of view of microbial stabilization, a high efficiency of the new

plant preservative was revealed. However, out of the three studied options, the smallest amount of microflora - 125 units / in

1 g  contained a product in which minced meat was added 1.2 liters of vegetable preservative per 100 kg of the main raw

material.


