LITIMONI3INMUL AIJIGEN3IMN
J6N30MLNOIBN

1922 5@NE@O6

5o b®sbodg

Dyoz0l domOglimELo oFoMsdo,
d0MMOMYOMGdS OO Q95T 3o3900L
3960L399EH0vI0 39dbMmEMma0900

06096005 MJEHMOOL 5350098049600 batrolbols
9mb63390¢Mo©

J0809MH0 5 B0MEMA0IMHO 0b50bgMHOOL LoMdB MMM Bogsbdsbsmergdarm
36505

dogymo 0711

Logom39eml 94603960 Mboggdlo@gdo mdowolo, 0160,
Lodomomggenm

2023

boog3G MMM MBgds © 2023 Hgwro oo Lvm@dsbody



Logo®m3germb 9dbozmeo mboggMlodgdo

393N AHIGH0 - Jodomo 3gdbmermaoolis s dg@sweyools

B396, 939969 bgerolidmdfambo 35ILEGHMMYIM, BT go3935600 ©smo
bm®dsbodols dogm Tgurmengdme boolgMEIE0M 65dMMAL ILsbgwgdoo:
»19930L  doMmMGLMOLO  5FM5d0, BOMPOMPIMYGdS S 35005953900l
390L3gdponwo  Ggdbmwmpogdo”, > 33wy  HY3mdgbEoEosl
Logo®m39eml ¢gdbolzmeo 1bo39mMLoE GOl LyobgoboH™, GHgdbmemmyommo s
L5dMBgd0LAYE Y39 ™ LomboggMboGgd™  LsobymGosgom LsdFmdo dol
396bo35L MmGHMOOL 53500930MH0 BsGOLLOL FMbO3M39dES.

e’ Ll 119 UQ0)

1539360960 M bgarddm3zs6gcgdo: 9IgMHOEHMLO IMHO 35BS
3OHMBILMOO0 05356 35F6535

93906%9b30:

9396%9bG0:

LOJIMMBIVMUL BIIBNIVMN
J6N30MLNOION 2



Lodo®mmzggerml ¢gdbozmeo Mbogzgdbo@g@o
2023 §

533™M0: oo Lmmdsbody

©3LObYEgds:,, 4930l doMmMGLMEOLO 5F5M530, dBOMMOMIOMEYOS ©S
390053 ds3900L 39ML3gdGH0Eo Ggdbmemaogdo”

L5 MJBHMOM 3OHMYEDS: J0TOMMO S BOMW MmO 0bg0byMmos
dols60 39990 3350003303530 J0FOEMO S dBoMEMY0MMO 0655069000l

MgdGH™O0
Lbomds Bo@oMs

06003005 M0 306:m3690900L 56 0bLEOGEHYOOL JogH Bgdmdmyzsbowo
5LOBYgdOL OLYOESEO0L go3bmdol Jobbom Jmmbmgbols dgdmbgzggzsdo
dolo 5653m9M3E0Mwo doBbgdom 3m30M9g00Ls s 93O EIWIIOL MBEGdS

90603900 5936 LodoMmmzgwml 3996036 MboggMLo@gdL.

53¢™MoL bgenrdmfig®s

533)™6M0 065MBMBYIL sb5MBID Logsdmd39derm MBWgdgdL s M3 dorosbo
B53M™dol o 563 oo 35390 3m33MmbBYBEIOOL 4980933 96 Bbgs
65009 890000 M73MME)J305 998390905 53GMOMOL FaM0wMdomo
6905(030L 4960987. 53GH™EO0 0OfIMBYdS, G BodOMITo odmygbgdmwo
L553GMMM MBYOGOOM IE? oL gdBY 0GOS Fglodsdolo
6905600035 (3965 08 330609 BMAOL (30393 Jd0LS, HMAEGd03 dmombmgab
b B39E0B0IO F0T5MGIL OEIOSBHIOOL 30EH0MYOST0, MMM
9B 8009gd9os LdgEboghHm BsIMMIGOOL FlErmeEgdolsls) S Y39wrs
9om56%9 0090l 35LbolidygdEMASL.

LAJIMMBIVML BIIBNIIMN 3
J6N30MLNOION



M9bordg

Lodotmmggerm 3693030 BMbgdol IM535R39M™M369000m AsdmoMBg3s, Mg
396530003908 Mb03o M0 d0M39bMBYOOL  LoIMOZEgL, BogMsd  SFoMsdo,
OMIwoll sOmmdo  dbmermn 2919 3356M0GMo  30emdgE60s,
U0 GHM303900056 ©)YxdIo 53O0 FEOIP MO0 ITMNIZOJOMWIO Y39
0693030 DMbs 23b30Jds, br™m FsOMMIOL 65% FHYoMsd OIRIOIO.
1d9gAHYLOE Gu 3MHYOHO MHYod@rIM0o §3000560 3Yggdos, Gmdwqdos 2021 Fawb
UNESCO-b dbmgom dmbgddogo 99933000609mdol dgacgdols bmlbsdo odbs
d9¢oboo. LHmMgo 59 GHyggdol 3608369 m3zs60 3ma3mbgb@os figs30, GMmBol
50950 13 sl 35-0¢09o. 5QA0WMdM030  fo®dmdmdol  dzgbstgmwro
byewynwoEsh  fodngdywo  3GmEIGHIo0,  H®mILIOOE  HIXINIVYWOd
303590b900m, Bsbdomfiyegdom, 59bmemMo bsgMmgdom, dobghsgdom @
bbgo LoloGygdm bogzm0gMgdgdom,  BMbIBEgMBOLIMZ0L OHMYMEE 339000,
31939 3OMBOMOJBH030L Bodmogds bgds, s80GHMdds  Bod™mygbgdozmeo
M9LOLOL (Fys30) LoboGygderm  bgwwgmwol s 3OMEYYdEHgdol dowgdol
3995mmy09d0l 3353900l LoFoMHMgdsd  gobsdoMmds  LaolgM@Gosom
B53MMToL 5g@BHmogmds.

09530 356G0LYIOMS MRsbBOL F39bsGgs, BMIgor IgBoE LsobEHgMglims
3615dBH03Mw0  359mygbgdol 35w lsBOOLOm, gobLv3MMGMIMM YOO
0dLobmMgdl  gogol boymao, 3963603560 bowro, GMIgwoi  dodmomBgzs
139308032960, d5¢05b LBoL0STIMZbM HSOMBSBHOM O BOMMMYOVIMOE SJGHOIOO
6030009690900L  LodoMom. Jobgs35®© 0oLy, MMI [ys30 LG
Logo®mnggemliongols A6o©O30Mo  bowoo, dolo 39005099953900U
A996memy0900 6530 9dsss  glfogerowo. §ysg30L 3MWwEHMOWMo x0dgdol
Bogma3gol dmbobergmds og@E«Mo borols Labom 459moygbgdl, beerm 39O
dnBomo go30L boymao 3M5gE03Mwo@ godmmyqbgdgo ®Rgds. 08 god@ol
30035¢0L{obgdom, MH™A {f9s30L 3MEHWOHMWo ¥0dgdo 9hHmgMEo bggdol sb
0Bdqgdol  Lobom  43b3wgds, bmErm 39WwMs© IMBsM©O §ysgz0l  Logmorm
ROOOMO0  IHEMGOI0m 13 535l 39J@oMb T9og9bL, 39e Mo Fysz0L bogmaols
390050999539056 oo LLEAGMEbgm  360d3bgMds  5d3L. gl Lsgoombo
396L53MPMHPIM 5G9 ML 0d9bL Mgaombdo GHMHODBIoL gob30msMGdLM6
©535300609%0m:  Mbmgmosb  BIMLwo  LEGwIGgdoLsM30L  fysgo
950MmAH03MM0  bowos ©@s  AoLRSh  sdBoIdME  3OMmEMI30sHy
39bL53MPMGdMo FMNbMgbss.

LMol JoBsbo 0ym sFsM0ol MguombIo sGBYOdEO [ysg30l domEmglmELOL
330939, 395 FMDMEO Lobgmdols s 3 GO X0dg00L bogmaols
00MmIMOBMEMYPOMOO  M930L9dMJ0gdoLs s  JodoMmo  Fgagbowrmdols
d9LHogs o 93 33930l LyRd39w DB §yoz0L bogmgols F9bsbgse-gowsdmTdsggdol
3996 my0900L 89399953905-5BMLEJdS.

BoGo®9dmeo  9Ju390E0MM0 s gbmdMEIBozMMo  33¢9g30L o
39Mm3mbo39dms  05BgdoL  Jgufogeol  Loxkwd3zgubg IYIboos  5FoMST0
390 E030090500  {igo30l  x03d900, 39w  dBIM©O  [ysgzol  sGgoero,
3909960005 O35, BoGHIMIOME0 33¢930L LogMAd3zgebg IEAIHOW0s, BT

LAJIMMIDLMUL OIIBNIVMN
J6N30MLNOION 4



3960GH035MH0  Bmbogrmdol  dobgzom  op3zrgds  fgogol  dggbotgoms
InORMWMA0OH0 35839690 g00: B30l ©MBosH Lol BOEILMLL
90O 0BMYds ¥BJM3z56 I39bsGrgms  Bomgbmds, dzocmads I39bscol
LSFMoem Lodoerg O VIOML OsTgEGO. I300EY0S bogmaol BMds, MTG™
39309 Ah3eot@g bogmazols dJmbyg d39b509900.

2020-2023 §argdol dmbs3gdoms LBEGIGHOLEH03WMO bscoBol Loggmdzguby
39BLOBOZOMEOos  FIBbMEMAO0ME  FsBsms  B0dE0bsmgMdol  39MHomgdo
3903035¢0)MH0 DMbormdol dobgzom. 2sblbgo390s 739bmemaom&mo 535HBgdoL
ML FmMoL 3903035 M0 Dmbogrmdols dobgz00 M599body ML
39500396L. 29B6LOBO3MIos 9530l AMBO3Ol 5gdOL 350900, 030 03boLoL

0MMEb G5 5230LEHMIY 3MAGEXYOS.

39BLOBOZOME0s SFoMOL MgA0MBTo FogzM(39eGIMWO 3NMWEHNMIOIWO S
300MMo©  dbodo  yogolb  Boymazol  ImORMEMmY0O-Egdbmemaom®o
35659936900. 3MWEGHMOMo  x0d900lL bsymxgdo MBOM OO  HBrMdobos,
535bmob oY boos, MHMI  3MWEHMOMWOo  x03gd0l  boymaygddo  dg@os
(00Emdol  dobMo  fowo  (HBdOWMdOLS s 39Mm30L  dsLgdol  FgRIMIOS
995009966 9 : 1 56 9,5 : 1), 39eMo@ FmBsMo §igo30L bogmagdolismgzol gl
95b396909e0 560l 8 : 1.

BoBOM9OM0 33¢030L Loggdzganbg b5B3969000, GMI ggeMow IBoMo

09030l bogmxnqgddo 3MwEHMOMWo X0dgool Boymzgdmsb Fgsdgdoom dg@os
3bM(3006900L s BMYPss© BYBMEME bsgMomms 9993390 ™ds (Fglsdsdolo

21602/100p oo 4803/1009), 35806, OH™MEsS 3M9WEHMGMEo x0dgdol bogmgzgddo
09039 95639690 gd0 132-18089/1009 s 360-42009/1009 d950096L.

539000y, MHMI  dgbsbgol 3OHmEgldo  oE3wgds  Fysgzol  bogmaol
530H039M0 s Jodoemo dsbz9b90cgdo. figogol bogmago 356038 LOdBHI0EIL,
60905, 033egds JodomO d9AIb0 MBS, 93995 BHOGMMEO 553056Mdy,
9306905 BGBMEWME bsgHDM, 30GH9d0b C-ls 890339 Mds.

09go30L  doosbo s  @FsME3omo  Bogmaqdol bbgoolbgo
A9939M5GH MO Mgg0ddo  Jgbobgolol  aobloBwzmIos  dMbgdmoz0
5653569006 o BH9dbozm®o  Hmbol  Mom@gbmds, oL Loymdzgeby
©HMLEGHJOME0s igo30L bagmazol dmbogwrol 99dymdo 99bsbzol m3@odswr®mo
30000930 - bogmgzo Jgbsbmwo mbs odbsl 9393bgds®, 396G0woMgdo©
F1960Fgedo 6 + 2°C #gd396o@1IMBg. 59 3060HMdYdT0 (yoz0l bogmao 0bs®mBmMbgdl
Lobogmbenm Lobgls 2-3 330600 256353 MdST0.

BoGoM90meo 300900l  Lox3dz9w by bsB39bgd0s, MHMA  Fgwmdegdgeos
03960l Bomoo  go8mboge0sbmdols s boolbol dowgds figsgol domerosbo
Bogmagool «dmocmm ao3bgwgdom, 3960l dogdlodsery®mo 453mlisgswo 89500996l
31,2%-5  80°C  53bgegdolsl.  aobgbowo  igsgol  Bogmaol  0g®Imwo
05099853990L5 5 Bb35lbZS WOHMOm YM3b69d0L Fqlfogerol Logwdzgw g
653969005,  OM™mI  ©MOOML  ©oym3bgdol  goboba®dwoggds  Fomoen
A99396M5G M5By 56O 0dwgzs 3960l  godmbogsols 36083690 m3s6 Bo@gdsl.
B399 90603 (3H9939M5Ew6sDYg 30 3960l godmbogso dsgdlodwmals sefiggl.

50396005 §9530L bogmaxzol 39d@mwod e B9MIN6E ,39d@0bsBs -m0
53853900l M3GH0oIHO M9:50d0. 73953909 Y30l EMMEML 9ds@gds

LAJIMMIDLMUL OIIBNIVMN
J6N30MLNOION 5



0dmbdz535 pH 4.5 800935009, 9953905 {mbol 0,1% x9Md9gbdHo 39J@0bsbs.
390D50gdwo O™ 3bgwgds  40°C-00g @  ym3bgds 58539
39939605359 4 Ls530. 53 BH9dbmmyom®o dgdoom Jomgdmeo figszol Fa9bo
3903938 19-20% 836 603009MgdsL, dsm dmEmolL 12% YogMgdl, oo
50 9bMd0m 80353 s 3MOIEs3 B030IMYdJOL, 593U LELOsMZbM SOMToE)0;

539MH3PBGHMwo  30935M5GHOL  godmygbgdom  domgd  igogol (39600
d965b30L ML J0dE0bsMY JodoMHO S MMABMEG3EH03MM0 (3300 9d900L
dgbhogeroll  Lowmdzgwbg  bsBgabgdos, M™MA  JodowmGo  Bogzgmogmgdgdols
33w0owgdgd0  dbodzbgrms s ™ 0f393L 3960l bo@olbols  doGmgmen
3905ddbsL.  LGHgMowobgdmo  39bol  Fgbsbgol  3MmEgldo  5©00bodbgds
3OMoG0L Q96 lgds.

963900896 GH o 33eg30L LsgdzgewDy 89dn8szgdrwos figsgobs s
MEbMIML 393550609000  dMBgdM030  Ls33900  LOgdMOL  EOTBOWIIOL
A996memy0q00 MMam®3 §3960Logb, 0l $8mbsfbgbgdols d5BsBy. Jowgdmwo
L0  8953056Mmd0L  dobgz00m  0drgzs  Lbgosslbgs  89x39Mm0EMdsL
00bRYMH0EIB M0s 35MmEOLRIMY, 9903536 56ME06gdL 5,5-6%, TogdMgdls 50-
60%, 839bm@© b59MHN700L.

090999539005 §y530L Bogmazzobogsb GogMoom 3mblgMzo6MHgd0l dgmmooom
©53H5070wo 3M:MYJ300L SbMOE0TI6EGH0: §ys30lL BMEsds, Fys30L xgdo o
3Mbx0E0MMm0, sB939 §9Yo30L  @oIMbMB, VMEBEMBMbIE s BHY)Fs b
399355069000 300gdMwo  3OHMEYJBHJd0. 899353909w0s 58 3OMOYIEHMS
©53bo7gd0L M9393GHMYd0 s BHgdbmmwmyor®o 1dgdgdo.

994b396M089bGHMs BYMooL Loxgmadzguwby 89849053900 0dbs M9393G VIO
095308 bogmxzgd0sb oMol 899306900 Mom©Ibmdom IdHBIWIdIMO
dmEodgooLy,  OMIWgdoE  93059MmB0ogdL  LEHIBIMEHJOOL  IMmMbmgbydL,
9005  BOMEMYPOMMI©  SJBH0MOO  b0ogm0gMgdgdol 9993390 Mmdom,
bsbosmgds oo  MORBMWg3BH03MM0  BsB39bgdgdom s 396MR0
39bobgolmbosm0sbmdom;

900900 3MMOYIBH00 godmoMbgzs 30Gdobo C-b s 39J@0bgdols
9o0oo  999339MdOm, o3 MBGISL 235393l O35L336sm, MHMI gL
36 GJO0  890dmgds  godmygbgdmo 0dbsl, Gmameg BwbJgombswmEmo

33900l 36MHMmIBGo ©50sd@omMo b 8dodg 89@ewgd0m  ©d0bIMEMYdmE
3°090m3do d3bm3zcMqd0/0mdds39 505d0569d0LsM30U.

LAJIMMIDLMUL OIIBNIVMN
J6N30MLNOION 6



Abstract

Georgia is distinguished by the diversity of natural zones, which leads to the
abundance of unique biocenoses, but in Adjara, the area of which is only 2919 square
kilometers, all natural zones from subtropics to alpine meadows can be found, and
65% of the area is covered with forest. In 2021, the Colchic Rainforests and Wetlands
have been included in the World Heritage list of UNESCO. The cherry laurel is a
significant component of these forests; its area is up to 13 thousand ha. Products made
from local plant raw materials, which are saturated with vitamins, carbohydrates,
phenolic compounds, minerals, and other useful substances, become a means of
nutrition and prevention for the population, therefore the need to develop
technologies for obtaining useful raw materials and products from phytogenetic
resources (cherry laurel) determined the topicality of the dissertation.

The cherry laurel is a plant of the rose family, which is very interesting from
the point of view of practical use, the fruit of cherry laurel, is a berry fruit, which is
distinguished by a specific, very pleasant aroma and a wealth of biologically active
substances, deserves special attention. Although cherry laurel is a traditional fruit for
Western Georgia, the technologies of its processing are little studied. The population
uses the fruits of the cultivated forms of cherry laurel as dietary fruits, while the fruits
of the wild-growing cherry laurel remain practically unused. Taking into account the
fact that the cultivated forms of cherry laurel are found in the form of single trees or
bushes, and the total area of wild cherry laurel is about 13 thousand hectares, the
processing of the fruits of wild cherry laurel is of great economic importance. This
issue becomes especially relevant in connection with the development of tourism in
the region: for guests from abroad, cherry laurel is an exotic fruit and there is a special
demand for the products made from it.

The purpose of the work was to research the bioresources of cherry laurel in
the Adjara region, to study the bio morphological peculiarities and chemical
composition of the fruit of wild and cultivated forms, and based on this research to
develop and specify the technologies of storage and processing of cherry laurel.

Based on the conducted expeditionary and ethnobotanical research and
geodatabases, the cultivated varieties and forms of cherry laurel in Adjara, and the
distribution area of wild cherry laurel were determined, and the map has been drawn.
Based on the conducted research, it is determined that the morphological indicators
of plants of cherry laurel change according to a vertical zonation: with the increase in
altitude above sea level, the number of bushy plants increases, the average plant
height and stem diameter decrease. The size of the fruit decreases, and there are more
plants with astringent fruits.

The phenological phases have been established, through which the plants of
cherry laurel go through an annual cycle of development. Based on the statistical
analysis of the data of 2020-2023, the periods of the phenological phases according to
the vertical zonation are determined. The difference between the occurrence of
phenological phases according to vertical zonation is several days. The dates for
harvesting cherry laurel are established; it lasts from the end of June to the mid-
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August.

Morphological-technological parameters of cultivated and wild-growing fruits
of the Adjara region are determined. The fruits of cultivated varieties are larger, and
it is established that the mass fraction of pulp is greater in the fruits of cultivated
varieties (the ratio of the mass of pulp and kernel is 9: 1 or 9.5: 1), for the fruits of
young wild plants, this indicator is 8: 1.

It has been shown that the content of anthocyanins, tannins, and phenolic
compounds is higher in the wild-growing forms of cherry laurel compared to the
cultivated forms. (respectively, 216 mg/100 g and 480 mg/100 g), while the same
indicators in the fruits of cultivated varieties are 132-180 mg/100 g and 360-420
mg/100 g.

It is established that the physical and chemical parameters of the fruit of the
water change during the storage process. The fruit of cherry laurel loses its firmness,
it softens, the chemical composition also changes, the titer acidity decreases, and the
content of phenolic compounds and vitamin C decreases.

The percentage of natural losses and technical spoilage in the post-harvest
storage period is determined for whole and picked fruits at different temperatures.
Based on it, the optimal conditions for the post-harvest storage of the fruits are
specified - the fruits should be stored in bunches in a ventilated vessel at a temperature
of 6 + 2°C. Under these conditions, the fruits of cherry laurel preserve their marketable
appearance for 2-3 weeks.

Based on the conducted tests, it is shown that it is impossible to obtain a high
yield and quality of juice by directly heating the whole fruits of cherry laurel. The
maximum juice yield is 31.2% when heated at 80°C. Based on the study of the heat
treatment of the peeled fruits and delaying them for different times, it was established
that prolonging the delay of dregs at higher temperatures does not give a significant
increase in juice yield. At normal temperature, the juice output reaches its maximum.

The optimal mode of treatment of the cherry laurel fruit with the pectolytic
enzyme “Pectinase" has been established. Citric acid is added to the crushed skin pulp
until pH 4.5 is reached, and 0.1% by weight of the enzyme pectinase is added. The
prepared dregs are heated up to 400C and remain at the same temperature for 4 hours.
The cherry laurel juice obtained by this technological scheme contains 19-20% of dry
matter, including 12% sugars, a large amount of coloring and tanning substances, and
has a pleasant aroma.

Based on the study of the chemical and organoleptic changes during storage in

the juice obtained using the enzyme preparation, it is shown that the changes in
chemical substances are insignificant and do not cause a fundamental change in the
quality of the juice. During the storage process of sterilized juice, there is a
deterioration of the aroma.
Based on experimental research, technologies for the production of natural food dyes
based on both juice and marc have been developed. Depending on the acidity, the
obtained coloring gives different colors from violet to light pink; contains
anthocyanins 5.5-6%, sugars 50-60%, and phenolic compounds.

An assortment of products from the fruits of the cherry laurel by the method
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of canning with sugar has been developed: cherry laurel preserve, cherry laurel jam
and confiture, as well as products obtained by combining cherry laurel with lemon,
bullace, and wild plum. Recipes and technological schemes for the production of these
products have been developed.

Based on a series of experiments, a recipe was developed for jams made from
cherry laurel fruits with a reduced amount of sugar, which meet the requirements of
the standards, are rich in the content of biologically active substances, are
characterized by high organoleptic indicators and good storability.

It has been determined that the products obtained by blending with the fruit
of cherry laurel are characterized by a high content of vitamin C and pectins, which
allows us to conclude that these products can be used as functional food products for
people living/working in environments contaminated with radioactive or heavy
metals.
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