L5go0039ememl Bgdbozm@o «bogg®liodgdo

bgwbsfigMol mawmgdom

93930 d39600

OMOREOM 358¢00MYOE0 Mdols bsfa®dols s dolio Ho®dmgdols
05635980 30:0m©IBYd0L BHgdbmenmyos

LoMIEGHMOM 3OMAEM5T5: J0T0YIMHO S BOMEMAO0IMHO 0b70bgMH0s

dog®o 0711

om0 OMJGHMMOL 535009080900 bsGolbol IMBodm3gdws©
Dodygboero oligM@sgool

539 M™Mmgx9gms o

d0olio

2024 Hogero



Lodwmdom dguM¥egd0s BodsGmz9wml 39dbozmemo Mboggdlo@g@do
JodogHo $adbeaermyoots @s Qe YOOI F3IFILHIOO

§0806M0 ©S B0MEMFOMOO F9dbmEmaogdol 36 EST9bE0

b9dd©35690:360HMmBGLBMOHO HMBs bvy30d30¢0

e e —————

53335 99003g0S ~-------- ol 7 - e , mmmmmmmm- Losn By

L5390 ML 399603MM0 MBOZIOLOEGEO ===
---23537139GH0L LdEOLYOESE0M BsdMMTol o330l 3MegR00L LbEMdsby,

oLgMES300L 4536Mds Fg0deEgds LiE¥y-ob BodoMmmy35do,

bemm 933HMO9R9M5G0LS J0do©o 3H9dbmemyools s d9GSXMA0IO
B239@OIOOL 398300©D)

B39 GHIOOL Lffogeryero 80003060 —--m-mmmmmmmm -



39L535¢m0

33005 560ob dogmo Moo 3MMmEMI@gdol 99ddbs, GmIgwos byl MHgmdl
LoEMEbOL AobsbyMdw039dsl, LBbgoILBIS 935 JdOL 369396305L, 5©9Y335GH IO
396099056 5@I3@d(305U.

AbmRwomdo 0HBMEIdS FmmMbmzbowgds  LEOWMWLLM3zsbo  domemyorMo©
bgzos 1533900  30GM©MIE9O0oL  Jodsdm.  s80@MIdE  9bsdgdmzg 1533990
360300l  I)omdmgdegdo b MRG™m  GodommE  094gbgdgbh  Ho@mdmgdsdo
939bsMgmo s 3bmggmo  HoMHImIMdoL  dOMEWMPOIMHS© 9GO0
6030009690900  4500EMIOM  BToBHIOL. OO 0bEHIOLL 0f393L olgmo
565053900, GMIYdo3 sbsbyMdwn39d9gb 3G J@gdol 35MFOL0BMdOL ML s
5053006OMMWO©  590EMYdY6  Toom  Lbgoolb3s  5sd05boL  MMRE60DToLIMZ0L
LoLOGRYJIM BogmM0gMGdgd0m.

©OILEEIMd0m  Jbmgom  JobIG00m  FgBHO  9JHWONIMH0s  SbdEo
Bo00Mm36m ™M30U90900L FoGoMYdIEo 3OMEYJEHoL 8gddbs. @sdmBobsty 0dgsb,
Mmd O©dg s ®IoL 30MmEMJGJObBY, FMbobwgmdol FBOOL, oo dmmbmgbss,
Domdmpqbowo Loolgh@ssom 65dGmdo 300093 MBROM 593G MO0s 565 BoOGHM
sboeo 3gdbmemyogdols 99849ds3900L dbGMOZ, 50589 3984935390 3MM©YJGHIOL
909603905  86J30M0  ©60IEMWgds, Momog  63dOMIOL  WOMYOMEGdS O
36543030 3603369 mds 3093 MRO™ b0dsbmdwogz0s.

0330 3053500 {igeros LogsOmZzgErmdo yrdawgdal 5333396 1533900 3OM©YI-
3900l 3693 MdSL s 98 F0FsMHMVIENGI0m JMIGEXPEIOS 303 FMTomds. sbeom

9t0535¢d0 5B LOJoMMZIWM oI35 BOMMPOYMS© LMBMS 3OHMOYIEJOOL
$o00mgdsbg 5 5doLOMZ0L LodsMZ9Mb 53l d3BsE s MHILMYOLOG.

B39b0 09353035 gbgds LMo SHsEO, 869dM030 HoMBMIMdOL doMEMYO-
5@ 59BH0OH0 b03m09MH90980m 25EOMGOIMO 3MMPYJEHJool d9dabsl, 396dmo
6ol 30HMm©MIGJOoL HomBmgds sx3w0ol ©sds@gdom. 998vds390vw0 Bg0MPOYdI0M
99L5dE9dgE0 046939, I306MgE 35063, sOBYOMWO 3OIMIWGIOL A5FY39Ee s MAoLS
@  6dol  3OMEMIBHIO0oL  A9TM35WRIMHM369ds.  MOFOL  sTsBHYds Mol
36MMm©J3H0do  Losberg 56 9M0L MoYLsE 9OLYIMIL BEBBPIOGHO MIFosbo



39654ob 39dbmemaools, Bsa®sd LosbEgs Moxzeols 893ebs 3Hgdbmemaool sbisfyols
L3o053d0.
53bg30mbscnMo 3G gdol Fomdmgdol dodstm oo 0bGgMglio gsb-

306MdGOME0s 33990l Mo30MmbseoBsgool  Gglobgd  sboero  Fgbgargdqdol

B59Mysc00d900l, 5658900MM39 (gdbmEma0gdol 256300050900, 0I3MOEHOMYIYWO

363006 IbOOID 3063796096EbsH0BMdOL BEHOL JodsOrNEgdom.

33@930L 30BbL s 533565 HomBmoygbo:

» ©dobs s MJob 3OHMBJOOL sbowo Ggdbmermaools dgdwgdsggds dmbgdMmOZ0
59BH0M0 ©B35BH0M - MIFOm;

> Loggdmgbm  FoboliosmMPdWGdom  IBIEBLYdIMO s FMBIbEgMBOLIMZOL
dbsfmbo sbseno 3MM©IBHd0L J00gds;

> 39d60m@ma09960 356539GMJd0L Mm3EH0ToMo 306MHMdYdOL gMBg35;

» 993394965 oL Foedmgdolb Mbs®Bbm #Hgdbmermyom®o lidqds;

» 95360L ©sdBsgdoL B9dbmemaool 899853905 05830l sbsTsE00;

» boFmb  ©sdbogdol  FHgdbmemyol 999353905 3o 3MH0/20b3oe 3939090
0553296-053F03960 39000000 M5BOL BT 00;

» 6000 Y3900l sdHsgdolL 39gdbmermaools 89349853905 19530l obsds@om;

» 352560 4390l 3D YO0L Egdbmemaools 90053905 oBw0ol BTsEHOm;

» ©dob boffo®dol [omdmgdol dgmMgmwo (bs@Bgbo) 3MMm©dEgool godmygbgds s
05830560 FM5E0LOYD godoaM0wgdgeo LolAgEoL sTDsYds;

» 3009390 3639008 0D03M-JodowEm0o Foboliosmgdarergdol Tglfoges;

33w930L Losbegl HoMdmoygbl:

> 309M39wo@ 0gbs ©sdBogdmwo s 993853900 MHIob 3MMm©JEgdol
(05fimbo, boFm, Mdowo @s Bogs®o Y390, dMsGoL Lobdgwo) msxgwol
565350 LFoMImm bsHom ©sdHBsIdOL F9gdbmemyom@mo Liggds;

> 0583wl ©sbsds@ol Lsbom g@sbs 30MH39ws gobbm®Eogms MImseme
6Jdgb9 oG JO00;

> Jgbfogero 0dbs domgdmeo 30Hmd@gdol 3oHo3Mm-Jodowemo dobsliosmgd-
900, 850 OOl 3M:EYJEHYO0L 530bMTs5396Mm0 T9doA9bwMds;

» 53960 0465 moxgwol s6E0mJLoIbEGHWMOO M30L9d9d0L dogwgbs Mol
36000 3Hgobg oMo Jgbsbogzols 3vgdom;

4



659030l 3605303 V0MmPIMGdS 50Bsbgds sboero MJol 3GMM©MJEHJdoL
53bo@7gd0L  BH9dbmemmyogdol 99885390580 MR sbsFsEGHOm. B0MGOIOS
6569330300 M3swLsBMHOLom 2ob6lb3s390mo 3MM©IBHId0, MMIOM,
33x9Ms,  OGMmI  OMmO3  LoJohmzgml,  obg  dbmxom  AsLFEB0M3
5063HYMgLYd06.  OPIboos  bsTdBO©  2odmyggbgdmo  megob
™330 MOH0  MH5MEYbMdgd0. ©IYIbowos s TGOS sxMgm3g 0395535
390EGMO00L T9Eobols s BMmPOI®, 3MM©YYIEHol dgbsbzol 3o6H™dgdo.
LoEOLYOESE30M b5IOMT0 LS Ho®m®bowros 121 a39MH©om, 57 bobsBom, 39
gb®owom, 17 LYOsMom. 59mYygbgdmeo  o@IMo@GMOS  Fg0MoRBIOMRW0S 65
6586Gmd00.



9Ju3960896¢¢ o bsfjoero
565¢00%Bols dgommegdo

B3ab Boge 0991935390 0gbs LEOMIWOosE sboswo FgmmEozs GIOL  3OHM-
©993H9ooLs, MMIgewog 9mdocmgmdl 99dgado: doMoms® bywgmwdo - MHdgdo
0965 d9@oboo sbsds@o - monwo. B3gbl 99dmbg935d0 Moxwrols sbsdsEoo dg30-
085390 sbso 3H9dbmemaos 58 bs1g30Logob @ 58 sbsero Fgdbmemaoom Iboco-
905 36MHMYJ3HJO0 - MRE0s60 Fs{ibo, MR 0sbo byFm F553M-35F039M0 Tgmm-
oM, 256(35¢ 393930l FgMOM THBIPIINWO MOBW0sbo boFm 939 85553096-0o-
3032960 39OMEOM, MOBRE060 HBOEIO Y39e0 O MOBE0SBO FogsM0 3H030L 439O,
3930099053900 ®AoL HoMmB8mgdolom30l Mobs3sMam GHgdbmemmyos @s 893034935390,
36O530LOYOD 2535Mm0Wgdgw0 LolidgEgdol Ggdbmemyos. G mgds »bs, Mmommgrew
65d0x DY F935@ Mg 33¢093900. 331930l 390000 JMEsboos (sbMowgdo 1-3-do.

3gb®oo 1 Gdols s6sgrobols Igmmgdo

Ne | 5BoenoBol sliobgangds d90MPO3S
1 $993965@H1O WdJBH™L3sbo
2 100330039 5gBHmlizobo
3 39650 6030009690900 Wod@BHmlzobo
4 3508056mds> odBHmizobo
5 30ob 899339 ™ds ogBHmlzobo
6 3990630l 39939Mo@ e WwdgBH™L3s60
7 WO BHMbo Wog@Hmlgobo
8 90b9GMomo Jo6r0wgdo odBmlizobo
9 0535349090 figerols Homgbmds Wod@BHmlzobo
10 | 9553006mdo ogBHmlzobo
3b60o 2 565¢r0Dol FgMEYdo MsBWbY

Ne | 565gmoBols Labgamfimgds | dgom@o

1 | gows 300°@>¢0b

2 | gbodo 3°0mf3croe3zols

3 | bsbdomfyamgdo d9MEGH®5bols

4 | 30350060 C AOGHOME0o

5 | ®306s 13994 BHOMINMOHO0TYGHOVIEO
6 | dspbowmdo 1396396GHw)o

7_| 3>pogdo HREATO Y

8 | &ygos NGO

9 | 5806m8553900L JOMI5EGHMYM 5530990

3993390005




3b®oo 3 56sgrobol IgmmEgdo GIol 3GmEYdB9dbY

Ne | 5BoenroBols slisbgamgds 3900035

1 | gbodo 396d960L (9:53960)

2 | gows 390k

3 | &gbo 390 IOMOS

4 | bsbdoGfywgdo JOMA5EBHMYO50ME0

5 | 886Gswo 603009699900 2590 3OHMdOL

6 | 95600l 8993390 Mds 30601JEH™IgEHOHMEo

7 | 906965060 60300096090900 | JOMToGHMAMSB0INO

8 | ®930)x35¢0 580603453900 | LOMbLOO JOMASBHMAMIGL)CO

9. | 895305600 AOGOMEOo

9 | ®530LBEO 3b0dm3560 | s0G-LombyMHo
05153900 JOMB5EHMYM50

10 | 58063553900l 990(33900™ds | LoMb¥EOO JOHMAoBHMAMSGO

11 | 8036M®doMEWMmy0OHO d909:535  J03OMMEORB0BAY-
sbsgwobo dolom30l 23963m3boero

139309090 569900

Aol 3HMmNMIBHJO0 35ROl TSEHJO0m - 39dbmenmyogdols 993mds39ds

9s§jmbo moxEom - g sboero 3OHMPIEH0 O35dBoIm 990 GH9Ibmenm-
3000 - Mdgl 3993900900 350Dl TgdMOOL F9damd 40-45 °C &9d3g6o-
AGM5DY 35399900 57356MH0MJOL S BMOs0B300L (3b0B0sbMdOL dobgzom olg
Omd 990amdo  MOxwol ©sdsGHgool OML 56 dmbgl 3bodosbmdol ©sf939,
596  ©dowo  (3b080sbMmdOL  Fgdmbgglzsdo  0356Mgds  Bofizbol  Loggdmabm
®30L90900. 19356060 gd0l F9damd 353bgrgdm 60-65 °C  FH93396M5¢ M50 ©d
339009900 3m3my9gbobo3zosl  LEsbodEMws© 15-17 dyds (6930l J39d. 999ma
6d9L 353bgwgdm 92-95°C (39a396M9GH MDY s 359m3b6900m 3-5 fo. (92 °C -Bg 5 foo,
bowem 95 °C -bg 3 oo ©oym3bgdom). 3530900 Mo GJIgl 40 °C 39339Mo@IMo8Y,
8933953L OB > IE™:
565353900l 993560l 300390 35M0563)0: 35(360L g™ (VgMHIMBOMEO
LEAHMI3GHMIMIIO0 O dYRIOOo BboMgdol bsMg30 98sMHYdom 3:1) s 3MM930m
5-10 for 296053003580 Goms 53 3gd3gemo@csHy JozOMMEMAB0BIYGds dMLHO™E

3996530905 5 3906935 96sdMO© Mg FMEEMdsdo s 99damd 335G JOM

0583, OMIgEog 08539 G99396M9GIM589s Y3560 Mg GJY.



565353900l 893960l FgmcMg 350056GH0: MIFWO ©35Fs¢ g 7 % o 10 %
65m©gbmdoc MHJol dsliols Jobggom. 5-10 for 30930, Mromd Mogerols Imgeo sl
3961350 250blbsL ®d9gdo. dmMg30L 90AMI 35853)gd ML 03 MH3MPIbMdom
MHM3gog BsFoMHms 58 ImEMmdol Aol bsMglzol dglogEds. 396930 5-10
foo. Bsdmgobom Jogddo s 2593030 gm MgMHAMLGHsGdo 42-45 °C  (39d39Ms-
AMOsHg 45 bosomom. 899gdol 99damd dm3sm3bgm  dsgogzsmdo  2-4  °C
39939653 M5Dg. o LodMWMME Yoer0d@gds ™xosbo  3s(3bol mEmysbmerg3-
A039960 dsbolosmgdegdo.

mbs 503608bmm, HMI Mozl LFoMmgds dgMg3z0L Fob dmdBsIds. sFobo-
30l 05x3wL 353bgagdm 56y MgBHgl 70 °C F9d396Ms@ M8y s 10 -15 {sdols
©594m36930L  (Gbmerm@ 03  dgdombggzdo vy 9330 339396905  0OREOL
9036Md0MEMY0M® LoLYBML39d0) 899I 3530900 40 °C-0¢9.

003990EJO0L Homdmgdol MMl bowxsx39d0 s 35EIOMIJ0 ©IBITsEHYdO
dg9od3om  10-28 °C  $983965@GHv6m00. MoxBwol  sbgmo  ($Hgd3gesdmMom  dg@obs
593390905 M5Ysb: ) ®Iob FHgd3gMo@Msl g3l 39300 MG “YOMYMBOMNS©
9gd999gdl  09MINBOMMO0  F03OMMOY60BTGOOL  A9TM3gdsDg  ©d  9d9sb
39908006569 o0 3MTomdsDY; B) MOBWO (37915 ObLBYdS B BH9a3gesEWESDY
5 999 mdo Imdfoxgdol Ml dgodergds asdmofigoml ds5)360l dsbodo Bsbs®mgdols
36OL9dMds MoxBwol 33EHgdol bLoboo.

33w930L 9900939 9bs 900bodbMmb ol GodBmemo, MMI Mosbss Bzgbo
JoOommo  96gdmemo 3s5(360L gomdo Fgdsgoeo  B03OMMEMYBODIGOO M-
30s, B396 330939080 30949bgdom  Lbgoolbgs LoBMIsMYMgM  Bsfmbamsob
905bErMmgdmwo  30HMmEYJBHJOoLOMZ0L  gobzmmzboer  803MMMMP60DBIGOL.  Lodm-
WM, MoBWwosbo  Bsfizbol  sdbogdol MMl B39b  godmgzoygbgoer ,CALZA
CLEMENTE CYCFX 01 ®o®dol d06Mseo ©gmgdo. Mmdgwos d9oaegl 9909y
3036HMMOA60DTGOL:

Streptococcus salivarius subsp —Thermophilus,

Lactobacillus delbrukii subsp — Bulgaricus.
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Abstract

The dissertation "Technology of dairy products enriched with honey and their by-
products produced during their production" includes the following new dairy products:
honey fermented milk product Matsoni, cottage cheese with honey prepared in the
classical way, cottage cheese with honey prepared in a separate way, soft honey cheese,
hard honey cheese and honey whey technology.

All these new products represent a completely new approach to dairy technology.
It is about using honey as an additive at the initial stage of processing dairy products. After
special technological preparation, honey is dissolved in milk at a certain temperature, and
then products are made from this mixture.

The amount of honey required for each dairy product was studied, and several
options for the percentage of honey in relation to the volume of milk were adopted. It was
important to ensure that the taste characteristics of any of the mixed products were not
overestimated in the final dairy product. So that the taste and aroma of Matsoni, cottage
cheese, cheese are not suppressed by the taste properties of honey and, conversely, the
taste properties of dairy products - honey. In addition, it was necessary to enrich dairy
products with those necessary substances that are necessary for humans, which in turn
contain an additive, in our case honey.

As a result of the research, two versions of honey Matsoni with the addition of
honey 7% and 10% (normally per milk mass) were developed. We can say, the technology
of moderately sweet and sweet honey Matsoni. This product was produced by us in the
Republic of Tajikistan and received great approval, it was there that the idea of producing
sweet Matsoni was born, because people there love very sweet products.

It is worth noting the classic and separate acid-seed technology of preparing
cottage cheese with the addition of honey. In the production of cottage cheese using the
classic method, honey is added in two ways directly to milk and after adding the starter,
the technology of cottage cheese with these two options is justified, since if the starter
microorganisms are not active, they must be activated, so the second option is acceptable.
Observations have shown that a fatty product with honey has better organoleptic
properties. For the technology of honey cottage cheese, produced in a separate way, it was
necessary to make adjustments to the recipes. Honey is added to the cream and mixed, and
then this mixture is added to the prepared low-fat curd mass. Honey cottage cheese
prepared in this way is tastier and the amount of added honey is less than in the case of
direct addition of honey to milk. True, the final product does not yet contain a new
product of honey curd whey.

When choosing the modes of production of honey soft cheese, we were guided by
the technology of soft typical Georgian cheese - "Imeretinsky" without ripening. In this
case, honey can also be added in two ways. Before adding the starter and after adding the
starter, depending on which starter we choose. The difference in technology is that after
self-pressing the cheese, it is best to salt the cheese heads by sprinkling them with salt,
since this type of cheese is characterized by a high moisture content, and a large amount
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of honey can pass into the solution of table salt, which is undesirable for the taste of the
cheese, as well as for the brine, since it is possible to cause undesirable sugaring of the
brine and further increase in acidity.

Technological modes of hard cheese with honey are based on the typical
technology of hard cheese at a low temperature of the second heating. Dutch cheese is a
representative of this type of cheese. We chose the technology for producing Dutch round
cheese. The difference in technology is significant, in addition to the temperature modes,
the duration of salting has also changed, after pressing, the transition of substances
contained in honey into the brine stops due to the effect of salt, which means that the
concentration of honey increases due to the syneresis of the cheese, which had to be taken
into account. In addition to honey, one of the main parts of the technology of hard cheese
is maturation. It should be noted that during maturation, if the honey is not well and
completely dissolved in milk, peculiar honey inclusions of a dark brown color are formed.
That is why when mixing honey in milk, it is necessary to observe the temperature regime
and mixing time so that the honey mass in the milk is completely dissolved.

In the production of honey curd, soft cheeses and hard cheeses, a secondary
product is honey whey, since some of the substances contained in honey pass into the
whey. In general, whey is a useful and profitable product for enterprises. It is also
prohibited to directly dispose of whey without appropriate purification, since this is a very
aggressive product for nature. We have introduced a new sweet tonic and refreshing drink
Honey Whey. This product is obtained as a result of its separation (removal of fat) from
the whey obtained as a result of the production of honey curd, honey soft cheese and
honey hard cheese, as a result of purification from protein residues. This product can be
used directly, bottled or carbonated (saturation) and released in this form. Such a product
is necessary for production in order to obtain financial profit, as well as to avoid harm to
nature.

As for the studies of the substances contained in these products, together with the
Chromatography Center of the Shota Rustaveli Batumi University, we studied the
following biologically active substances contained in the above-mentioned new products:
free amino acids, free organic acids, carbohydrates. We also conducted microbiological
and organoleptic (sensory) analyses at the Technical University. The results of the analysis
are presented in the article, and it can be said that all data are within the normal range
and correspond to the standards established by international organizations.

All the new products we obtained are essential products for teenagers and the
elderly, since they contain a set of useful substances necessary for a complete and healthy
diet.
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