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560369 gdol  3Om@dEHadol  Fomdmgdsdo. dowmbgsgs 0dobs, Mmd
3bfemol Bagmazgdo oo bsbos  2sdmoygbgds 15339030, bmm  HMAMO3
L533MMBscnm 9396969 56fiero 36mdoo ogm x g 30093 Fwgs Lo 3bgaddo,
OMAMOG 3MWAOS 0l osMBs  MYMMIEMgdm. dolo 39636 dgozegl C
303530bL (50 93-dg 100 a-bg), P 3035906L, B6 3035306L, 3s0mEobl,
3bB™ME305690L, InModeg 60300gMGdIGOL, 35MdMBIo39dL s 5d0bmgo390L
(Akbulut ... 2009; Kaack, Austed. 1998; Pliszka 2007; Salvador Angelo ... 2018;
Bypak 2012; Kunnypamsmim... 2008). 9536m9wq39639000056 25633900
5mYbMdOMSs 39¢0do, Fogbomdo s M306s (bowsdgo, 353960dg 1985;
Akbulut ... 2009; Atkinson, Atkinson 2002; Burak 2012).

QL 91330 BogEros, ™3 GHMIOEOMO 133900 3HMEIIHYdO 396
53054mMx3009096 39653900MHM30 500530560L FMmMbM3zbogdgdL 303530690,
353~ s 903MM9wgdgbBHdBY, d0bgMmsE® bogmoghgdgdbg s Lbgs
153390  3MI3MB6EPOBY.  1o33900  3MMPMIBHJOOL  SLMMEH0TGEEHOLS
33900000 QOMRWMGOOL  godx MmdILYOIOL F0BBOm  8EOMGdYE0s ToO
2399000MGds BB Mo, dOMEMA0MS© 5dBH0owM&mo B0ogmogthgdgdom
33965090 b3 gL, oblis3MmMYd00 5EYOMBMOZ0 LobgwrgrEm
M9LMOLYd0L boErols s 3930l Asdmygbgdol botxbg, Moysb olobo
Bomdmoaqbab Bo@BMoMo domewmao®e 9dGHoMo Bo3mogMgdgdol
0gommb, MH@AgdLsE 0bobo 8903938 9030 o dqlomzoLgdgE BMMAsdo S
50530060l M®ASB0DBTOLEMNZ0L M3EH0TSEYHO MBSRBIOPMdOM, bogrols s
396360L 259mygb9d0l I0M005¢0 5335655 J50730 FqF035¢00 3Mm33Mbg6EJdOL:
303)530b6gdol, 3o30Mm- s J03MMgEgdgb@gdol, 39d@obmgsbo, dmgdsgzo o
b3z d0mMEma0vMH5¢0 99300 603000gMYdgd0L doglodsgrm®mo gbstPmbagds.

Lo3mboB™™ Bofomabyg 29BMOOo dmombmzbogdols
23900350Lfobgdom, 339000 S BOMEMAOMMO  OMGOIYGdIOL
253X MdgLdOL  doBbom,  LolyMggeros oo A98OEMYDds  BYIMmm
5060360 11533900 603M0GMGOGVOM. 53 K AR0L 3MME300L GHO-gMO
939D 33000 BofomBos Bgno®o, MoE 30Bsbdgfimbowl beols, Mmd
ol 459my96g0)e 0469 OHMYMO 3 BOMEOMAO0UIMHSE 59EH0wIMH0 B03m0gMgdgdOL
FgHobol  mdogd@o.  domEmaome  sdBovmo  Bogmogmgdgdoom
298000MYOMOo,  Bsd3MMbIEIM-3MMBOWIJBHOIMMO S BMbIE0mGOo
5603699 gd0L Logzmbo@™m bofo®dol 3gdbmenmaools 9gdwdaggds g@e@
3B moy&0s.

L3 8>mb BoDsbo s 53mEs6gd0. Loddoml Jobsbo oym  gmbdszom®o
5603699 gd0L  BgBoMOL  sbognro  SLMMEH0IIBEHL  BHgdbmermaools s
09393GHwOHOL gdwdaggds S6{rol Bogmagdol 4odmygbgdom, Hobmgobss:

1. 8g30Lfoggm  Bgxmo®mol gi393Gwesdo  sbfmol 306300l Fg@sbols
39L53GdMDS BYROMHOL SLMOEH0TGBEHOL A9RMNMIdOL JoBbOm;
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2. 5350030690 Bgn0mdo  olsds@gdgwo s6fwol dg@sbol g3m®ds s
33035 M0 MDOMGIS;

3. 8930097353900  BMBJ30M0  ©sbodbmagdols  BgBoMol  sbawo
Sbm®E0d9630L 93933 IOS S BYdbmenmaos;

4. 3563L5B3MgM sbseo LEbol Bofa®ol batolbol mmysbmerg3EHolzm®mo s
130D03M-Jodommo 3sb39690gd0;

5. 290m3033c09m 89999353900 65fomIol  303MMBIOMEMA0MO
99h3969d9d0 dolio Ggbsbzol 35900l iygbols doBboo.

dsbagegdo (33eg30b ™BogJGo) @s BgmmeEgdo.  33wg30d0  FoddMs
53930 9tgool Lobgwdfoxm mboggmbo@g@ol Ls3zgdo 3MmEYId@gdol
fomdmadol  BHgdbmemaogdol  ©g3sMHEHIBEHOL  WsdMEMsEHMM0gdT0.
3309300 M09 oo sMhgo 0gm: alagago LadoMmggermdo (39Hdm,
009M9mdo s MoFo-aghbdol  MYaombgddo) ao3MEgegdeo  8s30
3bfcmols 396369;  BHMO©OEowo  M93E93GWIMHOm  ©Ldbsgdmo  Bgzomo
(LogmMbEMMEr™ 60dw)do) (Penentypsr ... 1974: 126-128); 30 s6§amols Sowdgomo
2990M9d0 Bgxzomol Loggwo 6odwdgdo: Bodmdo 1- M93g3GwOH0m
350350obfi0bgdweno 3580l 3ol 15 %-b 33300 S6feols 3ovMgomo;
60dm3o 2 - M9Eg3GHOHOm  250m35wolfobgdmo 3580l 3owmdgl  30%-U
33300 560l 30wMgm0; 650330 3 - M19(393GIMHOM 2503500l 0bJdMEO
3590l 30wMgl 45%-U 33300 6ol Sowmmgomo.

89398000 ©5 3500 §sbboErgs. 3LoMYJOWMOdOM G5 XSBLsWO 33900l
0gmOHool  3M0b303gdom s B396 FogH  boBeMgdeo  dmbo@mMobaols
9900939000,  d9300B0gm Fod™mgzsbo Logmbo@®mm bsffo®do, MGMIgalsg
39359Q0MGBO0 sbfiemom. gl 5GHOL BYBR0MO, MMIgero bgs Logmboo@mm
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Lbbgoolibgs sbo3mdMm03 XaRdo s MMAErol dmdBogdol BHgdbmemaos
oM 0m3z5¢oLobgdL  MH9g393GMIOwo  3mA3mbybEgdol (3580l 3owmmg)
2353bgegdsls oo (3ga3gMoBIMBY, doGHMA oo  FodLOToIMOS
39L53gdYE0 530 9bFOl LssMAJOIM MNZ0LGdYOOL FgbstBbgds.

B9B0M0LNZ0L oMo MY393E IO 0byMI0IBEGd0s: Tod®ol
0363600, B5HY0, 53500, 339MHELOL (30s, 358ol Zowmy.

B9n0cm0l  Fomdmads 53500 3mdgBg  ImoEogL  d99gy  LGosogdl:
Byogmaols  3mdBogds; 5396-8odoM-05oa0560 LoMMeRol IMmIBoYds;
d5dm0obs o 3590l 3099l 650930l dDods; Bgz0MOol dsliols Fgw3gds;
O8MMIYO; bLEAMNIGHOOLHsHINIBBs s BgBOMOL FMMBs; TogdMols 329MOls
3xMHJ3939; oYm3690; Vg0l gddmds s dgxmgs (Mapmankus 1978;
Cymmuna, 3emnaxosa 2018; Xenypuanu, Xynuzze 2012).

F5do6-589M-doogoobo  LoMmeol  dmdbsgds  bgds  F9dgao
056309 93MMBOM: 54500 0bLBYdS 4-X JMSO Mom@gbmdol {igsedo, 9ds@gds
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354500 5 0ba®dgds 84% 3IMscno 6030009MxdgdOL F90 (3390 Md3Y, deaemmls
905305 B5QOR0. 933M-F5JoM-050530060 LOoMMAOL  botdzolsls, Hobolifod
3OXO0MX3JOM 5256 3blboom {fgoedo, HMIol Momgbmds dgowagbls
325MOL MHOMPIBMBOL 4-X Mo MOMPIbMBsL. Fgbo®mTmeo  sgoM-Fodom-
0520560 LoMMRBOL FHbosbmds Fgoggbl 15-16 %-U (Mapmankun 1978;
Conomonos, bopucosa 1970; Xenypuanmu ... 2014).

Lo3mbBHMMEm Bodwds Fg30MB0m 92500l 13dgbg sdBWIdIEO
b95306M0 "3s60ol" (Penentypsr ... 1974: 126-128).

B396 d0Bbo og0Labgm 03 MYE93GWMmado dmy3z9bobs 35deols 3ovygls
Boffoamol Bobogangds 8s30 s6fmom, Holmgolsg LoFomm ogm ap390y0bs
9bf ol Bogmegdol g@sbols gm®mds s m3E03owMo MmHBOMmYGdS.

556 Bo3MBBHMM®M 093933 Msdo 45dmygbgdyemos 35dol 30wgM9,
030Lom3z0l, MMI 30009Ls© FoM0TsMNML OBMNDOs oo gMmMIsbymTo
396935 5 9MHmA35MM3560 Tobol domgds, 9BHamol 396365 Fgazdmbros
3099MgL  Loboom. 30wl BoLOEABSE  AOLWBRME3gdNYE Bl 39B3MLL
3bgbogom  Loagh®g BobzmgBHadol osdgBmoom 0,530. ™3E0dserm®mo
@MBoMdOL ol gbs JoEgdmwo Fsbobash 353BsIdPOm BYBOMOL
Loy 603mdgdl  BgzoMOL Fomdmgdol Fgdbmemyools JqLedsdolog,
boog  9bfamols  3ommgl Momgbmds  033wgdms  15-sb 45 %-0cg
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B95306M000 93L90E RIOL 359Mm3bJBIPOM WHBMESEHMMOVE 30MHMdYGOT0
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393mMdoL  3MmEglido bgds Bgxmo®mol dslol LEHMMIEIOOL Focdmddbs.
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95h396900900. 9993900 Fotdmeagbowos 1-gw sbMowdo.
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bgs3omols 90335603560, | gHMA35MmM3560,| 9HMRI3MM3560,| sBvgMHMA35-
000 M3569MdS 3396M90bY 33960909 3396909 3560
bgdo mbgdo mbgdo
259945MHgdgdoL 39995MgddOL | 29945690900l
30699 30939 304999

9O 0BMYOs Bofotmdol Lodzzmogg 0,45-sb 0,58 o/13*-0cy. Loge
6039330, H™3gedo 35dols 30l 45 % FgE3K0wos S6(eols SomGmgmo,
33390065055 godmbo@do s6femol gqdm, 3mBLOLEHIBE0s 2obs mbsg
0935000, beagm LGNGO, BMOTS ©s BYI30MOL IEYMISOIMDS 5O
F99Lods3g0s  LEHEbaMEHOL IMPbM3bIdL dmEgdne Bofo®mdBy. @obstmbgb
600mdgddo  MmammE  MmMABMmEg33H03Memo, d93g  BoBoIMM-Jodowmdmo
35839690900 0ym 50b0dbryen Bofo®dbg s®Lgdvemo LEsbsm@ol (IT'OCT
6441-2014) R356H3gdd0, bowem g39ws 358396900l dobgwzom Lsvrzgmglicm
ogm bodndo 2, GmIgdog obFarol 30Ol Mombmds  dgoybs
D980MH0L  LEgMBEBHOMw™  BodNTol  Mg393B M0  om3z5eolfiobgdmo
3530l 3omql 30 %-b.

Bgn0mol bstolbol gmom-ghomo 360336qwmgzsbo  dshggbgdgwos dolo
355305609, 5d0Emad d9g30Lfogango s6fiol 30Mgl Momegbmdol ds3egbs
D953000UL 35553006MdOL (33000 gdsDY (bgMosbo, bmizodg 2019). 8gcgaqdo
fomdmoagboos 1-gan Bobsbby.

56feols 3omeglb Gogbmds, %
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3,45
3,4
3,35
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3B GMmego 15% 30% 45%

0753056mds, 3Mo

Bob. 1. 36fcmob 3o0)figl Goergbmdob gd3egbs BggoMol 3gs3056mBob 33momgdsty.

OMAMOE 1-9a0 BoboBosb Bsbl, 9553056mdol 36033690 mds alivdzgd
93560305 BgBR0MOL g9 60dMIobomzol sBfarol 3ormgl bbgslibgs
om©YbMd0m 3@ JOOL Fgdmbgg35d0, 83sLsb, 30 % MmYbmdOM sbferols
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3099M9L ©35EJO0L F9dmb3935d0 3553056MdOL 360369 MdS 3B 0TSO0
(3,5 30500.), M3 3090 GOL 50b0dbEo  FgoMEOL MB0MsB mMdIBY.

3600l 300l @353 IBOm  sFDOYOMWO  BIROMOL  bomolbols
95h3969009d0l  qLfogamols gbobgols 3MmEqlido 3sbgboo 60dwmdgdby,
OMIIBOE 0BNMIOIMOS  3ME0JN0Egbol Fslognsdo s 0bsbgdms 30
oL 94563530 Mds30 18-20°C 3)9339MoE M5B9 s 75 % 35960l B3oMEOMBOMO
G9b0sbmdOL  30MmMdYdT0. BHYbol o330l LokdsMg ygzgers 60dmddo
39930600, bomobbols  sbsmPgbo  ohgzgbgdemgdo  sMBs  LiBsbsm@ol
3mmbmgbgdols omagddo.

5960250, 6ol 3ommals Mm3E0doEMHo EMBOoMmYds dgoagbl 30%-b.
RODOMEMPOMM© RBBbI30MHO 0baMogbEdol - 30@¢sdobgdol, Ls3zgd0
dmF309d0b, 399E0bmgzsb0 BogmogMadgdol, do3Mmm- s d03MMgegdgbEgdols
990(33900mds  9bHeol  3099MH930  20Bs30MMdGPRL  BgzoMol  sbogno
Sbm®EH0dg6EHOL oo 33900 O BOMEIMAOVIM  VOMGOIMGISL S
03996930996 030L9dJBL.

39-2 BobsBBy fomdmagboos Bgg3o®mols Logzmb@EHmmem @s bsEIWwo
600m8gd0l  MmERebmg3BHolzmo  3sB396dgdol  3MMBOWMAMSAS
bbgoolibgs Mam@gbmdoom (15, 30 o 45 %) s6eol 3o0wmals sds@gdoo.

30BGOMEo - Bygoho
- 3ebGHMEo e - GO0 ] e— g0 2eesess Bodwdo3  "g5Boeol";
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.\".Q;, L3330 5Ll gBE0s Q30530003

2

PBgmadomol
dgmBatigmds :".

lolol

bEHIISTHS

65b. 2. Bggodob bygmbGHemm ©s Byggwo 608230l mysbugddozn®o
85B3969B¢0gd0L 3GmgompH3d.

3MOMBOWMYM5F0D  Pobl,  MHm3  Lozgogbm  mGMsbmarg3@EHozmmo
35639690900, 39M3m, 3q0m s LYYBO; BIMHO; 3MBLOLEYBE0S; LEMWIEBHIMS;
7MmM35; BYs30Mol dymIotMgmds 593l 39-2 Loggw 603Nl dmIgedos
3530l 3ovmgl 30 % gE3w00s 8530 6ol 30vMgmo, 3MBEOMEW ™Mb
9900M90000  130009L0  MEYSBMEg3B 03O0 Fob39bgdgdo o3l slg3g
30639 Loy Bodnal MMIgEdos 3590l 3owmgl 15 % JgE3eoos
3530 96(col 3ormMgmo, bmem 439msbg  dowo Ggxsligds doowm d9-3
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Loggerds 603wdds, Mmdgerdos 3590l 30vMgl 45 % gi33er0os 3530
Sbfemol  3omMgmo, M3 Fomomgdl, MMmd  M3FH0ToIMHI©  FJOdEgds
Bo0mz5eml 530 56(cols 30wMgls Momqgbmds 30%.

d930Lfogangon  sbogwo  Lobols  Bofomdols  Bgmo®mol "oy

303MHMdIOMMA0Mo 35839690 gd0.  sB{eol  3omdgl  dodBHgmoEoye
9mddgqdsl 3LoBEZMI3000 IJHBMBOIME-5gMHMBMEO S B5IMIESEYIO-
5BogMmdmo  303MMMmEMRb0BIGOOL  (Fog350) MomMmYBMBOL  goblabrzmols
oo, HmIgd03 8093103600056 LoB0E9EIMEBoh3969d0s6
303MOMmMO60DIGPL. oo LEgMHmM  MoMEIbMds  FMFIMIL 3O MIEHOL
LOB0EIME-308096w6 FAMIsMGMBIDY, dolo OLYBOsBEYdIOL ba®olbBy.
Bofomal 358mfdgdom g3 Loerdmbgangdol, Bafiamsgols AboMol x50l
05dBHM0gdolL sMGdMBdsBY. FoEgdo dgwgagdo Fomdmoggbogos dg-2
3bcogdo.

GbHoEo 2. BggoHhob "oyms" dozBadommemyon6o 858396gdmgdo

B036mbommayonto | @sbsdggdo | BoFOE0b @slisbyemgds

9B BoGagho * | 326OG- 608430 | 60880 | 60830

980 o 1 2 3

dgbMBOME
596MdMEO O
BFILAIGIO
3659MHMdMwo 1.10° 2,5-10? 1,810 | 1,6:10>° | 2,4-10?
3030 mmMYs60BIgd0l
Mom©bmds, 359/,
65 MAgBgb
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In order to improve the range and nutritional value of food products, it is necessary
to enrich them with natural, biologically active substances using the fruits and berries
from local raw material resources, as they are a source of natural biologically active
substances, which they contain in easily digestible form and optimal for the human body.
In this regard, the development of marshmallow technology enriched with biologically
active substances for therapeutic-prophylactic and functional purposes is very important.
We used the black elderberry puree for enrichment. The obtained results confirm that
marshmallow, in the recipe of which 30% of the apple puree was replaced by the black
elderberry was characterized by the best organoleptic and physical-chemical parameters,

it also has a longer shelf life.

Keywords: black elderberry puree, marshmallow, organoleptic and physical-chemical

parameters.

Introduction. In recent years, it has become increasingly relevant and
recommended by scientists to study the wild-growing fruit-berry raw materials,
which in addition to being distinguished by high yield, durability, rich chemical
composition, have pleasant taste, curative-prophylactic action and other useful
economic properties. In this regard, our attention was drawn to the widely
distributed wild berry plant - black elderberry (Sambucus nigra L.), whose
rich chemical composition allows us to consider whether it can be used in the
production of functional food products. Although the fruit of the black elderberry
has long been used in food, and as a medicinal plant it was known even in the
Middle Ages, as a culture it remained neglected. Its berries contain vitamin C
(up to 50 mg per 100 g), vitamin P, vitamin B6, carotene, anthocyanins, tannins,
carboxylic acids and amino acids. Of the macronutrients, there are present
potassium, magnesium and iron.

The aim of the work was to develop a new range of technology and recipe for
functional-purpose marshmallow using the black elderberry fruits, for which:
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1) the possibility of adding the black elderberry to the marshmallow recipe was
studied in order to expand the range of marshmallow; 2) the form of introduction
and optimal dosage of the black elderberry to be added to marshmallow were
determined; 3) the recipe and technology for a new range of marshmallow were
developed; 4) organoleptic and physical-chemical indicators of the quality of the
new type of food product were determined; 5) microbiological indicators of the
developed food product were studied in order to determine its shelf life.

We chose agar-based marshmallow “Vanillin” as a reference sample.

Results and Discussion. We aimed in this recipe to replace a portion of apple
puree with the black elderberry, for which we needed to establish the form of
introducing the black elderberry fruit and its optimal dosage.

Since the apple puree is used in the reference recipe, in order to better diffuse
them by mixing them together and obtaining a homogeneous mass, we introduced
the black elderberry in the form of puree. To determine the optimal dosage,
we prepared experimental samples of marshmallow from the mass obtained
according to the marshmallow production technology, where the amount of the
black elderberry puree varied from 15 to 45% compared to the amount of apple
puree. The amount of puree to be added was determined by taking into account
the dry matter content therein.

We studied physical-chemical and organoleptic indicators of the quality of all
samples of marshmallow produced using the black elderberry puree.

It was found that with increasing the amount of the black elderberry puree,
the density of the product increases from 0.45 to 0.58 g/cm?®. The best of all
indicators was the sample 2, in which the amount of the black elderberry puree
was 30% of the apple puree prescribed by the marshmallow reference sample.

One of the important indicators of the quality of marshmallow is its acidity,
so we studied the effect of the amount of the black elderberry puree on changing
the acidity of marshmallow.

As a result, the acidity value is optimal (3.5 acidity number) when 30% of the
black elderberry puree is added.

To study the quality of marshmallow made with the addition of the black
elderberry puree, during the storage process, samples were packed in polyethylene
material and stored for 30 days at 18-20 °C and 75 % relative humidity. The rate
of moisture loss was reduced in all samples. The rest of the quality indicators
remained within the requirements of the standard.

Thus, the optimal dosage of the black elderberry puree is 30%. The content of
functional ingredients - vitamins, dietary fiber, pectin, macro- and micronutrients
in the black elderberry puree predetermines the high nutritional and biological
values and functional properties of a new range of marshmallow.
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The study of organoleptic indicators of the product revealed that the test
sample in which 30% of the apple puree was replaced by the black elderberry
puree, has the best organoleptic indicators, particularly taste and smell, color,
consistency, structure, shape and the surface condition indicating that 30% of the
black elderberry puree may be considered to be an optimal amount.

We have studied the microbiological characteristics of the new product -
marshmallow "Didgula".

The number of mesophilic-aerobic and facultative-anaerobic microorganisms
in the test samples varied in the range of 1.6 * 102 to 2.4 - 102 CFU/g (colony
forming unit /g), which does not exceed the value established by sanitary norms
and rules, coliform bacterium group was not found in a sample of 0.01 g and
met the hygienic requirements of microbiological safety, while pathogenic
microorganisms, including salmonella, were not detected in the sample of 25 g,
which also meets the standards of microbiological safety and indicates the safety
of the product.

Atthe next stage of the work, we determined the changes in the microbiological
parameters of the test samples during the storage process by adding different
amounts (15, 30 and 45%) of the black elderberry puree after 10, 20 and 30 days.

It has been established that no coliform bacteria and salmonella were found
in the test samples during the storage period, and the dynamics of changes in
mesophilic-aerobic and facultative-anaerobic microorganisms showed that in all
cases its magnitude was reduced to a minimum of 30% per year. Besides, the
addition of the black elderberry puree has increased the shelf life, which can
be explained by a high content of antioxidant substances, in particular, ascorbic
acid, pectin and tannins.

The combination of the obtained data shows that the use of black elderberry
puree in the production of marshmallow has a positive effect on the organoleptic
and physical-chemical parameters of the product, enriching it with a number
of nutrients useful for the body and imparting functional and prophylactic
properties.

Conclusions. Based on the results of the experiment we can conclude that:

1. The form of introducing and optimal dosage of the black elderberry fruit in
the marshmallow recipe was determined - the black elderberry was introduced
in the form of puree for better diffusion and homogeneous mass, and as for
the dosage, it turned out that marshmallow, in the recipe of which 30% of the
apple puree was replaced by the black elderberry was characterized by the best
organoleptic and physico-chemical parameters;
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2. It has been found that the addition of 30% the black elderberry puree to
marshmallow increases the shelf life of the product, which can be explained by
the increase in the content of antioxidant substances, in particular, ascorbic acid,
pectin and tannins.

3. Microbiological indicators of the developed product indicate its sanitary
safety.

4. The combination of the obtained results indicates the expediency of using
the developed product in functional and medical nutrition.

The mentioned work was done with the support of Akaki Tsereteli State University

within the framework of the university grant.
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