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65930l B0 sbslinsmgds

0930L  sgBHMoErMMds s 39dmygbgdol bggMm. 33905 Ym3zgwo  EMEbswo
MmO560Hdol 5OLYIMIOL 1300390 30MHMBSS S J9BIZ0OMIYOL Tob K bAMINY-
@O @S IOHMIoLYIBM0EMASL. 33980l 0bEMLEG®05do {fodyz56 Gl Lmgwols
99mmbgmds SO GOL, MMAOL  49630mMBOL EMbYBYs sTM30YOMEPO Tm-
Lobergmdol MBEOMB3gymazs 33990l dOMOMHO 3OMEMIEIO0m, sxMgm3g IOF-
390md0L  Bb3oslb3s Mol 8mdscoggds Bgowgmeol BsFoMHm Momgbmdoom,
6MH™IGo3 ©s3w9ds39090 Loboo d09(mads IMIbTsMGdGEL. Lergwrols dg@bgmdols
36 3H900oL bobaMdwogo d9bsbgs oo 3603369emdol sdmEsbss, BogMsd dolo
3615gdBH03Mwo  gobbm®309wnds, 3MMm©dBHgool LsdgmMbgm, @HgdbmwmyomMo s
LolELs™  M30L90900L  JoduBodoEmo  JgbsMPMbgdom, mbols s boolbols
565356900L  3969dg, 9B @O LodbyEIGMIb OOl S393306GOME0O.
50b0dbMEo go6dmgds 4963060 MdJdIMW0s 0dom, MM 3965090 3MMEYIE 900,
MOMaMOE  90MEMyoM@o Md09gd@o, §ywol dowswo Fgd339mdoL  godm, dgGo©
36500036505 0bs3560 5 29692960 FodBHMMGOOL 0O, HMIGWMS GOHNMIO30
dmddggdom  250mf3gmeo  bbgoolbgs  Lobol  490oddbs 36033690 m3bsco
599569198l 3OMEMJ3ool  Lobogmberm  ™30L9d90L s LogMAbMdEIS®  vEOEYBL
5653563900L BogMHM M5MIbMBSL. 58000 ©bs S0blBsL ol MM, dg3bogMgdols s
&9gbogol  M36M9E9bgbBH™  Hoblgwrol  BoMbgogs,  ™sbsdgMmazg  9BHO3bHY
Abmgwom dsbdGHed0m bemgwol dgmEbymdol 3MMEwdEgool ©sbszstyqdo dbo-
936900m3b5 Bomogros @O M) EEILEWIMOOm, d0bgEsz5 doffomdmddggdols
95050 3NGHMOOLY, dmgwo Moo  J39ybgools  asbogol  LOLsmol o
Bo3ermgo690sl, 0g0 296339 fhowe® b  soblbsl  Lmgwol  dgm@bgmdol
36 BHJool  Fgbobgol  mERbobsgosdo  sOLgdMwo 653w m3z56989000m.
95RMFgd500  3OMEYIBH00L dgbobgzol  sbowo  LEHMWwYymzowo  FHgdbmwmaools
©5999953980L BoF0MMY05D A565306Mds BoEOLYOFHIEOM B5ABMAOL s moEmds. 339-
d0bs 5 Legeol dgeBIMdOL 3OH:MJEJOOL LogMmSTMMOLM MMABOB300L (FAO)
9mb5(3999%0m, ©EIL  JoosMEPDY TgBHo 5930560  FodFoMdL, 8sdob B3
4m39fo®s© 1.3 30@0s®Eo GHmbs LYOLSMO JMgds s 396 S©Fg3l dmdbIs-
090539. 595D, Ibgz9wmdsdo Mbs dogommm, MM bywgmwols VoMLYdS
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dbMEME 9ON-9OHD0 BodBHMEO0s Fo0owbsmolbmgzsbo 339008 36MHMYJEHgool dowg-
00Lom30L. 6y gMoll PoMligds Fgodegds Boglgdom Fomsmglicegl dobo sgdoL,
AOBL3MOEH0MGOOL,  Lologmberm  ©sdmPsg9d0l, Tgbobgols o 490939353990l
Eygbowo  Ggdbmmpon®o - figbgdol  RNWIBICYMGPoL,  EaMEZIzoL b
35O RLM36900L F9YRs®. FoLobsMOLbMm3zsbo bywgmwol bsolbbo dgo-
d9dd 0000965 49996MgLEgL, HMI 00 A5TMMYgbgdgo Aobgls, MHmymG 3 89bsbgol,
31939 399603M0  29053M853980L5M30L. LELMBREEM-L5dgMOHbgm By gmEols ©s
36> 3H9o0oL  Lobogmberm ©sd9853900L (3939790 3MmEglol Bo@o®mqds MoEo-

™bse M0 Bgdbmermaom®o  Mg70d0L dobgzom  MBOWB3gmymRl  bywrmeols
Bofiyolbo 30193900l JogdlodoerEms G9bseBMbgdL, 3OM©IEJOOL J0®gdsls Jomowo

33900000 ©s Loggdmgbm 85839690 gdom. bywrwol 306MH39moo ©s8w)dsgzgdol,
d9bsbgols s gosdmds3900L  BHgdbolzmMo ©mbg 360d369wm3zs6Hos  goblsb-
®3653L J394bols 93mbmBo3M® J5B39690qdL.

sboero bogrols s dmbGHbgMeol dgi3mmas IFo®mdMmgdosb dmdbdscmgdesdg
3bol  2obo3EgOE  JOM-9OMO  Y39ewsdg 3609369 m3zs60 Bodox0s.  STobsm3z0l
39909gbgds bbgoalibgs oloeoliogsb sdHsgdrIemo Rsbmgdo, ymmgdo, Lsdsy®mgdo,
3950900, 819gom, MbYWwo LogsM0o sx3L39d0. 15339008 FgBMMZ0L FMOZ5WO BMEOTS
5OLgdMBL. dmffobogg Tgbogrmmo Fslsargdo s 3gdbmermaogdo 360d369em356 Gmls
SEOWMgdgb dmbogzerol boMolbol dglobs®bmbgdes. 505585, LHmMg dog3«y-
3905000 3630009 3HJOoLM30L Fgbobgzol sboew BmETsL FoMdmoygbl Lo33z900 Logs®o
583L3900. GHMOOE0WO FJOMPYO0, OHMYMOMOBSS ©3MBLYMZ9ds, 499gob3s, FMMDS,
3937901006905, Jogom 96 (3300000 ©IFIMZS FMO3O3L  BY  M0Y  YOMYMBO
93963 90L, s30@GHM™I obobo PRosboggwrs 0bmgzo3o®ds  doymdqdds, OMIGdOE3
BMYoI©  IEYMIsMHYMOL  3OMEOMJBHJOOL  ©IBIMZsdo  Mbgeo  3merodgmHyeo
LORIMO0M, OMIGEOE 953MbEOMMGIL [yeols s gobgdol oxzMDosl, bgwls «dwol
053909000  ©s  Lbgs  303MMMMHRs60DTgd0m  3OM©YIBHYdoL  bgsdomols
3@mboboiosl, sggg 3039306 C-bL s ULbgs  LoboMygderm  3mb3mbgb@gdols
3993390 ™doL ©939000905b.

Lsdm@semls 30Bsbo s 30MH0MsEO 53Mm336900. Lsdwdomls FoBsbL [oMmTmoygbl:
*  530M360MmYJAHJO0L (3500, LBEHIBOWM, d56560) Tgbsbzol ool Foboby®mdgro-

3905 BBY3M3OMGHY0bMEO 1533900 LERBIMO STBLIOM;
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e  Jd9bsbzol Mm330omo 30MHMIJOOL YJDs 9JL3gM0BYHEHYdOL Fo09ds3H 03O0
5393930L aBoom.

e 9Ju3H9M0dgbGHM  Jmboggdms  360d3bgMdYOOL  LEHIEGOLEG0IMMO  SBsewobo
(ANOVA) Minitab 2.1.0.0 36:my6s8w9eo «B6OHbggarymagom;

e 3513969609090 gw9gdBHOMbMo JozMHMmbzm3oom GBLY3M3OHMEHJobmwo 1533900
Log3s®mOL LobiJol owygbs.

331935 dm03o3L 89999 93m35690L:

50m3sbs 1. 9du3g®0dgbGHol  Fo0gds@0ol3MMo 93330l  gBom  Fgbsbgols
36Mm39LoL  M3G0TsMMo  3060HMdYdOL  FgLfagerolsmzol  BLYZMIOHMEJobols
1b3505Lb3s 3:mb396GH®SE00L L30MEDLBIMYOOL TBOYdS 1533900 LogsMGBOLSMZOU.

50m@obs 2. Lo3zergzo  603wdgdol (3590, ULEIgowMm) Us33900 Logs®om
Q©OBYM3Z, OMIS 5 T9bobgs.

50m3sb6s 3. Ls33w9g30 603wdqdol Lom3GH0dobsgom  3s66dgEHMId0L  (Hgserdo
blbso Moo 6030096M9ds, LoBoG®30 8553056Mds, bywo MxMgEsbs, 39J@o-
bmgsbo bogmogmgdgdo) dglfogems.

I 9®930: 1533930 3565993 MJd0L TgLFogas 9Judgm0dgbEgdoom.

IT 9@s30: 1533990 LOxEMOL LoLJoL YIS Bol3obgMmgdgEo B03OMLIM300MS
Q5 9930600 F9OMOO.

III 9@s30: 94u3gm0dgbEHOL o0gdo@03 MmO ©s93930L 8goM©Om 358¢0Ly ©
UEGHOROWML oGO TMEIEgdooL 35dMmYgbgdom Bds65BoL Fgbsbzol  goboby®a-
03905 BBY3EM3OMGHJ0bME0 1533900 LOGIMIO0).

50m356s 4. 330930l 99093930l 5bs0BO, Tgx 99909, LHFMToml S3OMMDSG0S.

I 9®s30: 9dudHgM0dgbGer  dmbsigdms  360d3b9emdgdol  LESEHOLEH0 3OO
365¢00%b0 (ANOVA) Minitab 2.1.0.0 36mgy653m@00 «56OH1b390ygmzom s dgxsdgds.

IT 9@530: LMol 53OMDI30S 3bBIMBEOIOLS S LyBobotgdbY.

IIT 9930: LEGHSEH09O0L Ao3md39Y69ds.

33w930L 99360900 Losberg. (oMmdmygbowo LoolgM@ssom bs8dGmaols
39360960 Losbengs 1153390 Log3sE oL BOMWPIZMILOMIOIQO, dOMMIZLYISO
9300 Ma0M@s© bgoms (eco-friendly) d0m8089EHo30lL BLY3M3MMEHJobOL Qsdmyg-
Bgds @5 05098530300  ©3gad30L  dBom  H3OM3OMEYJBHJOoL  Fgbobzol
33035 MH0 3060MdYIOL R0 (Mo3 LOTSWgdIl 0deg3s F306Mg MroM©YbMdOL
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30900L  Loywdzgubg J930LHo3erMmm s O35R06M™M  LIFSGOL  M3EHOTSWYOO
306396@®309).

1533900 LORIMYOO 0YMAs JOMOMSPIE B BH035 om0 JegdgbEHJdol 39bgdols
39m350oljobgdom,  MmMAMOOEss  30MMIMEMoEgdo b ¥3Mbgdmoz0  Bolgdo
(3623H906900, 30e0oLodo®m0Id0, 5ea0bsEJd0), 030Ido (3bodmzsbo 53900,
530MRE03EIOMEId0, (330¢0930) s Fom0 b36939d0. 153390 LoRs® FoLoeErgdls b
399869 935830M dsMOIMO - B0DBOIMEM-JodomEo s 99dsb03MMo Tobsliosmgdargdo
3G IMLRIOIE0 506M900L [obsomdgy. Bs33900 Logs®o Mbs mddngdgl MHMYMM3
056M096M0 LBbgo@oLb3s 5BHIMLRIOIEO 25D9gd0L, FHJb0sbMdOL 56 Fywol mOmdeol,
596905000L,  BbJoOHMEEsbyoL,  F03OMMMRb0DBTGIOL  Hobsswdwgy, byl  Mbs
PgmdIL 1533900L LwYbM3Ls S 9630l Mgodizool LoBJsGol 9306 gdsL. L
w339 (bmdoos, MHMI Bgdmo blgbgdwo Lsdo  8g0sA9bgE0sb,  sTMYy-
3009005 SMO39gONL 56 J9mdeos BEOHB39wgml BoFoM™ (339 S sdod™ad ollobo
B30 906M03  459Mm0Yygbgds 303306530500  Lem390gbm  9gagdol  dobowfgzs.
d9L53530LS, OILEPIMOOM, BoRsMYOOL  IgEgbmds Tgygds gOHNDBY TgBHo
3sLoEobogeb,  OdITME3MWME  BogHDIOMb  ghHMe©, GMIgroi  dmTdomdl
OMaMmO3 3e0LEGH0B0ZOGHMM0 5 SJGH0IM0 9396G0 - 359BHIM0E0O, BEH0MJL0WIBEO,
1533900 ©OMYOMEGOOL @S LBZ. 5396@0, Moms MOOHMb3gwymlb 1533900 LOGRSMOL
MRO® LOMEYNRowo ™30L90900. B39BL TJogM, 153300 LoGIGMOE ASTMYgbgdIEOs
9603336760560 (BLY3EM3OHMEJoboL L30MEDbLBSMO) BoMBH030 LOLEHYTs.

13L9Y3M3OMEHJ0bJOL  OFBHIMGOMSTo SO0 153390 LoxgsMgdMIb Tgs-
9000 2558605 J990 g0 OMLYdYdO:

e 0blbgd0sh gmsbmmdo mmsbols  3Hgd3gcmoG ey s domgdmwo  blbsMgdo
d9L5d9dgE05 5dM30496mo MMYs6O 3MMYJEHIOOL ILITBIMS;

e 53Mm3Wgdol FJPMPOM  5ZMM3OMPYJ3HJOOL IBIMZ0L Md9bodg momdo
LB30OGO MOMJIOIdS S F00MYOS PMHYWO 3MEP0TGOH IO 1533900 LORHMO;

e 5dm3wgdol 3MMmEgbdo L3oMEGO SLEMEYOL Fo)HBobRYE0MIdIE FMBIzosL -
565090l  3OHMOMIEGHOL  oFsH0sBYdgE  F03MMMMY60DBIGOL; 3 BwbJ300L
95MmmM35 dglodEg0ge0s $3M3gd0L MMOL 356MH0MGO0;



3L9Y3M3OMEHJObNWO  Logs®o ML LObMYHBMEGO [oMBMIMIOL, o3 obLbgs-
300000  d96g0M030 FoMHIMIMOOL  3Mm0dgMHGOOLOYD  oBmGoEbogl  Tgloderm
90360m00/3060MBve 3063580653000
58396bgOL 3MMYIGHOL BY306Hg J03OMMOMYIBO0BAGOOL 0635B0sL;
399m0MBg35 B0  B0EEY30WYd0m  HBYI30MH0L  F03MMMMY60BTGd0!
30mboBs300L50d0;
593L dsmoeno 39460360 Lod@3o3g (0mbaol dmpno 1-2 GPal), Mog 3O mowd-
A900L MPbgEglio SBLI0D ORIMZ0L FgLodEPGdEMBIL 0JEY35;
3bsli0smgdL d0gMo 5©39H0s IM3500 HBYI30MHOLHID - MHMAMOE MOYIEMEO,
3139 5M5MMQ5690;
5x3L390L 20586050 Fglogmmo FoloengdolsmM30L 530900 Fo®owo MHgL30-
o30L  MbsM0, o3  IILEHWMGOIos  FgO0(306580,  FOOWMBOL  Logo-
60/15939MbsEM Sx3L 3oL Lobom dsmo J5dmMygbgdolols;
500l 30OMABMOMO0  ([goegoddeng), o3  2ddmMoEbogl  dol  BgbBoom b
mONJom hsdmGm93b3OL;
5oL 9 3MA3Mbgbosbo, Fsd@GH030 LobGHgds, md3s gosbmedo  blbsmds
L5 gdsll 0dEg3s, LsFoMmgdol F9dmbgzg3s5d0, 498m30Ygbmm 9M535w0 bs-
9530 Logs®ol d98ymdo dmEyMbobsgoolsmzol;
39603001 L 30OMEIsBYOOL Jaslol BgMIghEHJdoL FBoGomm 13gd@Mmom
(3023 75H900, 530w sHYd0, JuBHIMDBYO0, 035HYdo s bb3.) a-5806MTs53930L
3900gMB0m, 53 obs30MHMOGIL Jom 30olTsY356 153390 MBIML. Lbgsa3565, G
560L 599309090 LOGIOOL Fobobfot dmMBMMgds 3MIMYIEHOL BYI30MHO0IH -
olig 020 0dE0S MMA60DITo.

13060l Loboom BsdMbbIMo BLlggzM3MHMmEHJ0bo FYst dEMI>MYMdsdo dmy3g-

Do 8(o6mBmgdeologsb Polymer Solution, LLC.

13L93M3OMAEHJ0bgdoL (PP) mxsbo 8999995300 535009003 6. Jo3oMo3sLs o

05653963 gdol Jogh. 53LY3EM3OHMEHJ0bYd0 Foomgds Bs3356dm IMbMIgMHgdol —

00L-693c0gMR0EgO0L - o,a’-E05dobmEoglBgtgdo (DADE) (m6Hmog®mnddgogdoom

L535OLb3s,  3MIgOEOMWs©  bgedolsizomd  Bob-9gdBHOMBOEGOMb  (©O-3-
A ambsqdo). 153356dMm IMbMIgMd0 00MYds GHMErMMElvERMIzo35l
(T) 8560gdol Loboom. s80@MI oo 503608653m s F9damddo dmgzoblgbogdom
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TDADE ULobgerom. 3m@o0dgemgdol bobomgbol dgomm@o  99moygbgds  0bml-
G600 MZ5¢LIBOOLOM FoMFH030 O MOE0MbIC MO0 3me03mbEIbLoEs BsBsms
399Mx30L B9s306bDg. TDADE dmbmdgMgdo doomgds (bobs®o 1) domowo godmbog-
©@05bmdom (95%-09). 3OMELO sMHOL FoMGHO030 S 9IMEMAOMMO© LRms (eco-
friendly). TDADE ULo®vdggwmbyg 8994985399 09cos sdo 3eslol gliggom3dmm@gobo:
30gb3gMH530 Y00, 3:ME0gLEIOMMIMIBIB0 s 3ME0gLEIOT>MMZ969d0.

o]

—CH—C — — —
2 HjN—CH—C—OH + HO—(CH;),—0OH + 2 TosOH —’-2H20

I ]
TosOH-H;N—CH—C —0 —(CH,), —O—C —CH—NH, - HOTos
|

R R
TDADE

65bsBo 1. b53356dm TDADE 8cmbm3gtgdols Lobmgbo s big@rwmddmes

{0obsdgdstg 33eng3580 98mygbgdEos 3meogli¢gMdstmasbs (PEU) g&o-
39300900, Omameaz 1L678L6 (9Mm-9mmo g4z9wsdg 05530 0sbsdmerodgermewo
13LY3EM3OMEHJ0bO, J0YdIMOo sdobmssgs wgogobol (R = CH,CH(CH3),), 1,6-394bsb-
OMEOL (X = 6), 35033560 s BobJoMdsOlL F553900L Loggrydzgurbyg). JoBbMdMOZ0
PEU 1L6 (6sbsbo 2) doopgds TDADE-b «600096007Jd9090000 GHGoxzmbagbmsb (bsbsbo

1.

(|:H2 fliH;
eH 1L6 PN
H;¢©  CH, HC  CHs

BobsBOo 2. 3e¢0glBgHToMmzsbs 1L6-U LBGHvyd@wm®s

13193M3OMEHJ0bJOOL 30OMEOBMOO IYMOI30S J0IObIMGMBL Bs33900
a-5806M3553980L 5 3M9EGHMIJBO3MMO 3OHMYJBHJOOL Q9FMMOZ0LWREGIOM. FogdOWO-
05, 30gBEHIOTMPOMZoBIL  30OHMWODMOO  STEOLSL  2odMmogmgs Bgo@®a-

YO0 OIFMP300L 3OMPMJEHJdO.



33wg3ol bsgobo s 8gmmgdo. ©obyMEIE00L  BoMergddo  Bo@oMmgdwo
33w930L md09JGgd0s BLYZM3OMEHJ0B0? RSO HOHM3OMOYJEHJd0, 396MIMO
35300, BEAIBOWM S 836560. LI STMFIBIOOL FoOLLFY39EBOI WS ILIbEO
d0Bbgdol  AoLoMfg395® s3To390I0s  JoMM3gE s  MEbmgw  Fg3boghHms
d6®3900.

1533930 603MTgdol Fgdgbolol s WHdMEMSGHMM0sd0  B0H03ZM-JodoMHO
33w930L  (LOMWPGds Jodomo  MJoJBH0ZgO0LS @S  S39MVGHMMOL  godmygbgdom)
36530l 9a9b0Lsl  gom35wolobgdmwos  33¢930L JoMOMOEO  dM 336900,
365¢00Bol BoloBHOMYdWs© LoFoMmm 89mm©gdo, gobloloBmzmo dobsliosmgdagdols
(356589G®900L)  BsIMbsM35¢0, LOBMLGHOL  LobMzgmo  ©mbg. sbggg  ds3000-
3owobfiobgom  Lo33wg30  60dwmdgdol  dmyzsbol  5A0WdYdsMYMdS,  IMBsgrols
39600 5 39OHO0MEMEMds, 15330930 BodmTgdol dgbobgzol 3oMmMdgdo, 33930l
BoLO@OMgOs©  LoFoMmm bgwdolsfzomdo dmfymdowmdgdo. 1s33w93 60dwMdqdl
3065b530000 Jgisd530B0 306HMBYIOOL OEFIO0.

330930l BoGRyemgddo  saMM3MmMEYdBHgdol  bs33wgy 603/dgddo  boGolbols
39BLsBOZMOL  IYJbol FoBbom FoHo3MG-JodoGmo TgmmEoo  Tgufogerowos
999090  Fsbsbiosmgdargdo:  figoewdo blbso ddMoero bBogmogMgds (Brix) (%),
LSGHOGH®30  0553006Mmds (%), BogoMTx935L  0bgdbo, bgowo  Mxcgsbs (%),
3993H0bm3s6 bogmogmgdsms 999;339w0mds (%), blbs®do §yowdsols ombgdols sgdo-
3md5 (pH), fmbomo @sbs3560900 (%) s Logs®ol bolidg (830).

399mbs33wg30 6093900l B0B03NM-J0dNOMO 33¢g3d FOMOMIPI® BoEIM©S
LogoOm3germl  3H9dbozme mbogzgMbodgBHdo JodoMo s d0MEWMAO0MOO  E9gdbm-
©WMR0900L ©Y35MGHSTIBGHOL OdMEMSGHMGM09dd0, slg3g 35gMAml MboggMlodgdol
(Leaggerol AgEBgMdOL, LBLosmols s LyEygm 893b0gMYddOL ©Y35MEHSTI6GH0) o
6oy 305960L 6039MLOGHIGHOL WIdMESGHMEMO9DT0; Tglsdsdolbo  9Ju3dgM0dgbEOL
d9LsLEOGOESE J9FMY9bgdIE0s Fom0 FoE IO IM-FgJ603MM0 BDY.

DoMdmpqbowo  33c0g35  AoBbMO®E0gwEs  Jmms  HMLMOggEol  gmbool
530656LM0 bSO FgMom, PHDF-23-3114 bysomdGm®mm 4663 ol gatyargddo.

33w930L 39Mgds© 39dMmYgbgdmEos 990890 93MMI0MIOVIEO FGNMEYIO:
09o8o blboo ddMowo 603mm09M9d0L 2obLsBMIMS - MHgREMSIEHMIGEGMOo dgoMEO
ISO 2173:2003 Jgbodsdolo; LoGo@®Mmego 95530560md0L 256LsBw3ms ISO 750:1998-0l
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d9Lsd5F0LOE  3MmEY6E0MIgBHOImo b MRgMHgbGMwo  dgmmeom;  pH-ob
39bLoB3Ms - pH-dg@®oo ISO 10523:2008 ULEHobodEHol Tgbodsdolow; bgwo
IR OIBIL  goblobezcs - 99bgdgM-dBHMIsbol dgmm©o; 39dGH0bmgsb bogmo-
9690505 goblBE3zcs - mbomo dgomo 35eEomdol 3gdBo@ol Lsbom; fmbomo
5653563900 - fmbomo Lbgsmdol dgmmEo ¢9d60301M0 Lolimemol godmygbgdoor 0.001
LOBNBEGH0™;  LOgs®OL  Lobdob  @oygbs - TobIbgMgdgwo  gegdBHOMbMEo
9d03mmbzm3o0s (SEM) (bovy) 30:960L mboggdbodg@o); 9dudg®odgb@gdol LHimeo
Do6850030L5mM30L - B39 EH03IM0 ©IR9JRd30L FgoMmEo. FJorgdmwo g gdoL
LEHOGHOLEOIMMO  sbsewrobo - Minitab.2.1.0.0 3HMyMsdMwo  MHOHWb39wYMBom
(ANOVA) (35e0g6dml 996039003 9@0).  3950mm3w0wos  BEBsOEGHwMwo  3om-
30 905; LEMHIMbMMdOL 3mgzoi3096GH0 P<0.05.

©701990900b, ©s1s336900Ls s 3MgGH03MEo M93magbsE0gd0L LoMfdMbrds.
900900 89093900, GO gdgO0Ly s 1336900l LoMHIMBMMdS ILEMOIOS
bsd®™ddo  dmygzsboero  Bsbsbgdom, LmMomgdom,  sbMowgdom,  sLEbYWwO
59m356900L  2osbofY39BI®©  LoFomm  9dudgmodgb@gdol Bo@sMgdom, dowgdEo
390093990L sbsewoBom, Imfjobsgg J39ybgdols Gglsdsdol 36mEgLgdmsb dgsMgdoms
Q5 AbRO3LgdO.

LsdmBocml  3MgBHozwemo 3600369emmds. 0bmzszomMo gmmom - gLl M-
3GMM0bmwo 1533900 LOGRIOOM SFOM3IMHMEYJBHO0L (bowro s dmbGHbYMEo) 96
Ubgs 3m3gOHE0MWo VoMWl MmMHPs6o 3OHMYYIEIO0L OIBIMZS/TJBMMZS
d9L5dgdgE0s IbgMRYow 0dbgl LodoMM3gwmlb LRIl JgMEMbgmdslis s 339006
UgdBHMOTo, M3 PodMIXMIJLIOL  MOYSbMwo  3OHMEJBHJOOL  Tgbsbgol boby®ma-
03md3L s d95930M90L Bo®PBBIdLS O OBs3oMIYJOL, MoEg megol IbMog 360d369-
©m35605, OHMYMO 3 39960l 93mbmTon©o, 15939 93P MYOIHO MZ5eLIHBOOLOM.

15319850l 33MHMBSF0S. OLYOBHOEO0L Foloergdo dmblighogdeo ogm Lod LogM-
059mM0LM 3mb63396M9b305bY:

1) o. xodwosdg, 0. BoE535608300, 6. Jo3o6gs. 9xMM3MHMOYJEHgd0L
369HgM35300 300dgMH o d0mdodxE03000: 3OMELOL Fo09ToG03OO IRJAT3s.
535009903 2030 (306(39d0L 35006 90 Herobsdo Tdodmzbowo Logomos-
FmOobe - Lsdg3609M™ 3006539696300 ,Jodos - Jomfigz9d0 s 39OL3gJEH03900 . BHgdbo-
39960 160396ML0E G0, 09D0oLYdOL 3Ogdmwo 2023. o3. 191.
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2) T. Jibladze, T. Palavandishvili, R. Katsarava. Use of pseudoproteins in the
preservation of agricultural products. 6-Th International Conference of Young Scientists.
"Chemistry, Agrochemistry and Biology: Modern Trends and Achievements" Dedicated to
anniversary of David Sarajishvili. Abstract Book 2023. pp. 58.

3) 0. X0d5dYg, 0. Bors3560T3000, M. Jo356535. BOMPIAMIQOMIOIPO 3t~
0996930l 25dmyggbgds 5gMME bggOMTo. F96M9ImL I(330Ls s LyobgOBOHM g3m-
MQ00l 350090l ©T5MLYdEol Jodool dgEbogMgdsms mdBHMOOL 3GMMBILME
306 ©o0doGHMmol dg 9gemolmogol adsYdosb 85 fierols omdowglsdo dod-
@3bowo 3mbxgmabaos “QoMgdml o339 S dEYMOIEO J9B30056Mqds”. 2024. Lodst-
03920l $9d603760 2bogzgOboGgGo.

Lsobgh@sgom  653GmAol  dmEgmemds s BEAHO®MIGHYMs.  LooLYOEHGOM
Bs3G™do  oxBMMTGIMW0s  @MJGHMMOL  5350gFo)MH0  BaGOLbOL  FMbE3M39dES©
Dom0mpqbowo obgmESE00lL 2o53mMHTgd0lL 0bliEMmWJ300l Tgbodsdols@, dmoasgl
129 Bodgd 2390®L ©@s Tgagds 89990  bofogdoliogsb: Los@o@vimm s
bgedmfigmol 339000, GgBoMdg JoMmvye s 0bawobyyd 9bgdbg, Fobss®lo,

d9L535¢0,  OEIMGHMOMOL  Jodmbogs,  33e9g30L  FgMEYd0, F9IPJOO QS
09092900L 256Lxs, ©oli3abs. bsdMMBo sbgzg dgo3ogL 16 3bGowl, 18 bobsdl, 18

LYOSMNL O Podmyggbgd e o MOEELL.
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LoolgMEHS30M B3MMAol doM0MsEO G0bssMlso

LoOLYOESE30M b58OMToL  Jglogserdo FoMdmygbowos 33wg30l dobsbo s
99000900, 0dMmbowos 33¢0930L F99a900. LoOLIMESE0OM bsdMmdols 3oM3z9w
5300, MmIgwog  99dw3bgds  o@IMOGHMMOL  Jodmborgsl,  OEGMOSEMOHI
0950909  ©IYMEbMdom, Qobbogrmmos  BLgazM3OHMEHJobgdo, dsmo  Fowgdols
99000900, BBYI3EM3OMGHJ0BMEO BoBIMOL sTBIIOOLS S SZOM3OMOYJEHJdOL
BORIMO IRIMZ0L FJIMEYO0. 953MJNZ) WIAOIWIMIPOS SOFIOMOEO MERYSBMEo
36©2)d3H900L Jgxm30L Lo 9d9d0.

BsdG™doll dgmMg mogdo  dm3gdmos 0bxzmMBozos  33¢g30L  RIMYEGd30
3°90myg9bgdmwo  536MHMdOMYGdMWo  GgomEgdols s Fgbsdsdolbo  o@gMmosEIE
399603960 35BoL Tglobgd. 659OM™AoL gdudgM0dgbE o bsfforo JgliBrmwrgdmwos
LodoMmzgrml $9dbo3mMo Mbogzg®Lo@gdol, bovy 30g9b0ls s 35¢gMBML (0@GSE0s)
<603960L039GHJO0L Fo@JM0SIM-39Jb03MM0 BsBOL QsdMmYgbadom.

dgbodg ™93d0 oMM gbowos 3309308 B gddo Bo@sMgdMEo  9dud9-
60996(3%90d0L 990092900 5 3500 oblxs s sli3gbs.

33%930L 890093900 @5 3sblxs

9965b30L Mm3EH0TsEmo 306MdYOOL sygbs 9JudgModgb@ol
35093530300 33939308 3bom

B39bL B0ge, 1533900 LOGIMO0 PIBIMICNO 5MMIMMPOYIIBHIOOL 331935 OOfY™
2022 Heool mg@madgmdo. mEmysbmemgd@ozmn®o ©s BoHogm®-Jodom®mo 33930l
390000 d930LHo3wgm 35dols s BEIBo™ML domdodom®mo  33X0Egdgd0
©065303530. Bo@oMgdmo 94u3gMmodngb@gool doBsbos bogrols s dmbiEbgwmwols
d965b30L  M33H0oMmO  30OMIJOOL OIS  9JL3gM0TG6EHJIOL  FomgdsB 03O
5393930L ABoom.

33w930L M309d3H9ds d9MPgmEros 3590l x0do ,H98MOL d6560“ @S LiEs-
R0l %090 ,656¢)0%, OMIgdoi I3MAbMd0sMBO 501056 Tgbsbzol dodstm.

996396008963 OL  Fom09gFOEGH0ZMNM0  IRIRTZS BMO33L:  LOM3EHOT0DIGOM oMo~
d9BH®oby s 3OMEgLBY 8mddgo  BoJ@MMOol  TgmbBg3zsl;  sbY3g  (33WHYOOL
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doM0mMO©o  ©MboLy s 35M0MgdolL  0bGgMZsol  GgePBg3sl;  Fo0gdoGHozmeo
9ol dmbsbgolis s 89dm(jdgdsl 50gd35GHwMMdsbY.

99396008963 gd0l F50gdoBH03MMO FJNMPOM sR9Rd30L dobbom dgMBgmewo
0965 Lom3EH0d0BsE0M 35659xEMJd0 (35obsmzol - (Y) - fysewdo blbso ddmsgo
6030096905 (%), LoGo@G®Mmoego 0503006mds (%), MxMgobo (%), 39dEHobmgsbo
6030009690900 (%); LEGHIBROWMLIM30L - (Y) - figserdo blbswo FdMswo 6ogmogmgds
(%), L3GOGHM30 0553056MdS (%), XYxOgOLO (%) S BB Imddgo BodEHMOmgdo (X
- $9939MsGHes °C, X, - 1533900 Bogs®ol 3mbEgb@GHMogos, %, X3 - 9965630l MM,
330675).

BomM3EG0d0Bo30M 3565d9B M0, MMAMO3 oo, 8Mm30YdMos olby dmddgo
BodBHMMYdDY, Mo3 299MmoLIHJdS FHJoEMmMOL 3erobmdoo:

Y = bo + b1X1 + bzXz + -+ ann + b12X1X2 + -+ b(n_l)an_IXn + blzxg +
bnmxrzn (1)

300bmddo, Mg 3905 [930ms MomEgbmds, 0yo oo MBRO™ DYLEI© S0HgOL
36a39LL, B9 53 Fgdbzgz9d0 MMMIEIOs  QIbGHMMGdOL  5TMbLb, oG ™I
30594mx30e 90056 gobEmemgdol §Ox030 boffowrom, Hmdgwlisg sbgomo Lobg 5g3b:

Y = bo + b1X1 + bzXz + .-+ ann + b12X1X2 + -+ b(n_l)an_lxn (2)

(2)  2BGHMgds  FoMTMoAIbL  9OILOM 335G (Bgatgloob)
396@MgdsL. LoddMEMgdo by, by, by FoW3gMO BoJEBHMMGIOL 3M9TB0(3096(3)Jd0Y,
bowm by, bm-1n — B9JHMOJIOL JOHOEOMIwo Bgdnddggdol. 3500  gsdm-
030 ©> 99-2 256GMgdsdo Bslldom 309dMEMdm  3MMEgLoL 3509353036
dmgeb.

36O3960L  Fo9ToBH03IMH0  IMYE0, LdMOEgdsll 0dEg3s, 2oBoLLDBLIOHMUL
R3odBHMOHYO0L 253egbs Lom3FH0T0BIE0M 356509 BHEMYODY @ IM0dgdbmlb 3HMEqLoL
™33080Bs300L 3bo.

B30bl  99dnbgzgzsd0  3MM3gbol  F0dObsMYMdIBg  dmJdgo  Bog@mMgdol
MomEabmdss k= 3. 9Ju39gM009bEgdol  Fom9gdo@03MMH0  gAd0BsmM30L  BoLoE)S-
9090 300900l H5MYHMOS 2FMOMZEOS BMMOTYWOm:

N=2k=23=8 (3)
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6500965053 LoMm3GH0F0BsE30oMm  35M5d9BHOL  gmzgwr HgOGowdo sd3b dgdom-

b39300m0 bslosmo, ymggw HgOGHowdo Mbs BsGoM©al m 35Moge)MHO (305 QO
356590 9Ju396MH0d96EJd0L  F99RgO0ID  AOTMZ0MZoM®  y-0b  Lodmsem

36038369 mds.

3boo 1. Bads®gdmemo 3gdol doMomao dsboliosmgdwmgdo

399GHMOHIO0 X, t°C | X3 C% | X3, ©06m, 33060
doM0m0 Mby 4,5 5 9
35606900L 063)gMH35¢0 4,5 3 5
B9 Mby 9 8 14
93905 ™Mby 0 2 4

3bMowo 2. 9db3gModgb@Hol sa9ad30L odMoEd 3sdoliogol (Lsm3Godobsgom 356M539BE0 -
figo8o blBoo Moo ogmngMgds, %)

6RO | w1 X | X | X | XX | Xio | X | XiXXs | Yi Y: s
1 2 13|45 6 7 8 9 10 11 14
1 +1 | -1 | -1 ] -1 ] +1 +1 +1 -1 14.600 | 13.700 | 0.405
2 +1 | +1 -1 ]-1] -1 -1 +1 +1 13.400 | 13.800 | 0.080
3 +1 | -1 | +1 | -1 -1 +1 -1 +1 15.200 | 14.900 | 0.045
4 +1 | +1 [ +1 | -1 | +1 -1 -1 -1 14.600 | 15.100 | 0.125
5 +1 | -1 | -1 | +1 | +1 -1 -1 +1 12.800 | 13.200 | 0.080
6 +1 | +1 | -1 | +1 | -1 +1 -1 -1 11.100 | 10.500 | 0.180
7 +1 | -1 [ +1 | +1 | -1 -1 +1 -1 13.400 | 12.700 | 0.245
8 +1 | +1 | +1 | +1 | +1 +1 +1 +1 12.700 | 13.000 | 0.045

gbMoro 3. gdb3gM0dgb@ol sagadz0l Is@E®moas 350eolimgol (Lsm3Godobsgom 3sMsdgdMo -
IXOIQOLO, %)

G@:’b Xo | Xi [ Xe | X | XiXo | XiXs | XeXs | XiXeXs | Yn Y S2
1 2 | 3| 4|5 6 7 8 9 10 11 12
1 +1 ] -1]-11]-1] +1 +1 +1 -1 1.100 | 0.850 | 0.03125
2 +1 | +1 | -1 | -1 -1 -1 +1 +1 1.190 | 0.950 | 0.0288
3 +1 ] -1 ] +1 | -1 -1 +1 -1 +1 1.040 | 1.200 0.013
4 +1 | +1 | +1 | -1 | +1 -1 -1 -1 1.050 | 0.880 0.014
5 +1 ] -1]-1]+1 ] +1 -1 -1 +1 1.600 | 1.900 0.045
6 +1 | +1 | -1 ] +1 ] -1 +1 -1 -1 1.780 | 2.100 0.051
7 +1 ] -1 +1 | +1 ] -1 -1 +1 -1 1.470 | 1.770 0.045
8 +1 | +1 | +1 | +1 | +1 +1 +1 +1 1.600 | 1.700 0.005
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3bGowo 4. 9db3gm0dg6EOL sagad30L FsEHMoEs 398eolmzol (Lsm3@0dobsEom 3sGsdgEMo -
399d&0bmgs60 bogmoghgds, %)

Gﬁ_f’b Xo | Xi | Xo | X | XXo | XiXs | XoXo | XiXeXs | Yo | Yo S2
1 2345 6 7 8 9 10 | 11 12
1 |+ |1 |11 «1 | «1 | 1 1 | 1130 | 1.30 | 0,01445
2 41|+t alal a1 | a | +a 41 | 0880 | 0.89 | 5E-05
3 |41 |-1|+1 1] -1 | 1| 21 1 | 1170 | 134 | 001445
4 |41 |41 |41l a1 a 1 | 1.160 | 091 | 0.03125
5 |41 |-1]-1]+1] 1 | -1 | <1 11 | 1.086 | 1.20 | 0.006498
6 |41 |+1|-1 |41 -1 | 1 | 1 1 | 0410 | 039 | 0.00020
7 41|41 41| 1 | 1 | w1 1 | 1.046 | 098 | 0.002178
8 +1 | +1 | +1 | +1 +1 +1 +1 +1 1.075 | 1.15 | 0.002813

3bMowo 5. 9dbdgModgbEHol ©sggadzol Bo@MmoEs 359wolmzgol (BLsm3GHodobsgom 3sMsdg@Mo -
656190 8753990, %)

6RO | | % | % [ X | XKe | Xio | XiKo | XiXia | Y1 | Yo s
1 2|3 |4]|5 6 7 8 9 10 11 12
1 +1 [ -1 -1 -1 +1 +1 +1 -1 0.39 | 0.45 | 0.00180
2 +1 [ +1 -1 ]-1] -1 -1 +1 +1 0.35 | 0.30 | 0.00125
3 +1 [ -1 ] +1 -1 -1 +1 -1 +1 0.43 | 0.47 | 0.00080
4 +1 [ +1 [ +1 | -1 | +1 -1 -1 -1 0.43 | 0.39 | 0.00080
5 +1 ] -1 | -1 | +1 | +1 -1 -1 +1 0.29 | 0.32 | 0.00045
6 +1 | +1 | -1 | +1 | -1 +1 -1 -1 0.19 | 0.21 | 0.00020
7 +1 [ -1 | +1 | +1 | -1 -1 +1 -1 0.42 | 0.40 | 0.00020
8 +1 | +1 | +1 | +1 | +1 +1 +1 +1 0.418 | 0.39 | 0.000392
gbMomo 6. gJudgmodgbdol  sagadznl  FsBMoEs  LEIBoErMLIM3oL  (Lsm3GH0dobsEGoM
3565993 M0 - figsemdo blibsgo 38Mseo 6ogmog®gds, %)
6R | % | X1 | X | X | XiKe | XiXo | Xio | XiXeXs | Y1 | Yo | 2
1 2 | 3|45 6 7 8 9 10 11 12
1 +1 | -1 ] -1 -1 +1 +1 +1 -1 11.00 | 11.7 | 0.2450
2 +1 | +1 | -1 | -1 -1 -1 +1 +1 10.50 | 10.1 | 0.0800
3 +1 ] -1 | +1 | -1 -1 +1 -1 +1 11.00 | 10.6 | 0.0800
4 +1 | +1 | +1 | -1 | +1 -1 -1 -1 10.90 | 9.9 | 0.5000
5 +1 ] -1 | -1 ] +1 | +1 -1 -1 +1 9.50 8.7 | 0.3200
6 +1 | +1 | -1 | +1 -1 +1 -1 -1 8.20 7.9 | 0.0450
7 +1 | -1 | 41 [ 41| -1 -1 +1 -1 10.75 | 9.8 | 0.4512
8 +1 | +1 | 41 | +1 | +1 +1 +1 +1 10.10 | 10.7 | 0.1800
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gbGowo 7. gdu3dghmodgb@ol  ©sgadzol  Fo@BMoEs  BBIBRoEMBsm3olL  (Lom3GHodobogom
3561509360 - mEsbmo 3793900, %)

Gﬁ_f’b Xo | Xi | X | X | XiXo | XiXs | XoXs | XiXeXs | Yi Y: S2
1 23451 6 7 8 9 10 11 12
1 |+1 |11 a1 | a1 |+ 1 0.1 | 0.095 | 0.0975
2 || alal a ] a . 11 | 008 | 0076 | 0.0780
3 41| -1 |+1]-1] -1 | +1 | 1 11 | 0136 | 0129 | 0.1325
4 |1 alala ] a 1 0.13 | 0.135 | 0.1325
5 | 41| -1]-1]+1] +1 | -1 | 1 11 | 009 | 0085 | 0.0875
6 | +1|+1]-1]+1] -1 | 41 | 1 1| 0.039 | 0.042 | 0.0405
7 ||l 1] a2+« 1 0.12 | 0.127 | 0.1235
8 +1 | +1 | +1 | +1 +1 +1 +1 +1 0.09 0.084 | 0.0870

gbMomo 8. gdb3gModgbBol ©s3gadzol  Fo@BMogs  LEIGoMbsmzol  (Lsm3EHodoBbsgom
35650930 - MxMgoLO, %)

6RO | | X [ X | X | Xike | XiKo | XX | XXXs | Y2 | Yo s
1 2 3 4 5 6 7 8 9 10 11 12
1 +1 (-1 1]-11-1 +1 +1 +1 -1 1.100 | 0.98 0.00720
2 +1 [ +1 | -1 | -1 -1 -1 +1 +1 1.170 | 1.20 0.00045
3 +1 | -1 | +1 | -1 -1 +1 -1 +1 1.050 | 1.15 0.00500
4 +1 | +1 | +1 | -1 +1 -1 -1 -1 1.087 | 0.95 | 0.009385
5 +1 | -1 | -1 | +1 | +1 -1 -1 +1 1.520 | 1.60 | 0.00320
6 +1 | +1 | -1 | +1 -1 +1 -1 -1 1.600 | 1.70 | 0.00500
7 +1 | -1 | +1 | +1 | -1 -1 +1 -1 1.390 | 1.43 | 0.00080
8 +1 | +1 | +1 | +1 +1 +1 +1 +1 1.560 | 1.60 0.00080

BoGo690M@0 300900l 29330l doM0MsEO Fsbolinsmgdegdo dm3gdweos 1-9w
3b®owdo, bmwam 9Ju39MH0dgb@ol  ©sgad3zol doGMons 2-8 bMowgddo. 1-9w
35®0wdo (omImabowo doM0mMIEO MBOL 3565393Mgd0 S0GdMwos Hobslfsto
Lolobyxo 3gdom.

3bOowgdols (2-8) 1-ge» 13gEHTdo Fo®mdm©Agbowos 3ol bmdmgdo, bmwm 2-9
13939030 - LOM3EG0T0BIEOM 356509 BHMYODY mdIgo RBOJBHMOIPO s  FomO
659Gog3gd0; 53 UB39@90d0 3MMm3gLby dmddgo BogBHMMmgdo TgdEsbowos 3meo-
909900 (33e5900L Lobom; +1 50b0dbs3L Bgs EMbL, bmem —1 439s mbIU.
99-10 s 89-11 b39BHYdd0 - JOMOMSPO S 35MHEIIMHO (300900l Fggagd0s (%);
omem 39-12 139gBdo 3o Lodmom  335MIGMWO  (3MI0WGOJI0  35MrISYYE
3090d0.
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950 GHOEH300 36083690 MdYOO 5305685008900 899Y0 BMOTMYO:
L (Yiy-Yi) (4),

1

“m-1

st
Lo@o@ M 39MHEIYMHO  3JOOL MM bmdss (10), 2sdmmzEowo FEMIo-
9dol 3608369 md9d0 dmEgderos bMowogdols dg-12 Bgg@do.
090l ©oLOYPIBO®, OOl M MO Y3gws (3SJ0  3EMIOEGds  ILSTZYD
B036M90do, 25dm30949bgom 3MbG96oL 300EIM0MTo, HMAOL Lssbys®odm 8b0dgzbg-
MdS 2560LBMZMYOS BHMEOMdOM:

maxSi2

o),

B5d3, MaxS? (3030¢qdol 3sdlodsewydo 608369Mmdss, bowm Y SZ s6ol
9009090 300MmdogdqdoL X5T0.

900900 MoEb3d0L 99acmgdsd 3MbGM9bol 3GoEgMomdol sbMHowre 360d-
3690 M35Lm9b, g30B396s, HMB IEMW0s 300Mds Gs < Gr , M3 035l 608bogl, H™I
(30M30gds LIZ9d BE3MNOT0..

5dob 99909 390M3M35egm, Y39es 0L 3MI0EGds, MMIJWOoE MJSW0-
D900 5@EMO0ES30:

2 XSt
Sy="1 (6)

39900930 939305 36MHMmEgLOL Fo09ToGH03MO TMEIwol - MgGMgbool FobEHM-
q00L IMbsbgs, MHMIgELsE Dmso sBgmo Lobyg sd3l:

LS5 by, by, by, bz ... ®aGLOOL gobEmegdol 39x803096@gd0s, HMIWwgdos
399M0m3egds 990090 BMOHTGIO:
bo= 2 ¥; ®)
1 —
bi=; 2 X;Y; 9)
B3 Xji — GgL5d580LO BogGHMMOL 3MYIOO (33ESEIO0S.

5dol 99992, “bs F9xzsLEIL GMIgEo 3m95303096(3)Jd0s 3608369 m3z560 s
MOMIgo 9Gs. gg3eligds bmM309©gds  LEGH0MIBEGHOL 3O0EIM0Tom, GMmIOol
LoobgMOdm 3609369 MdOL  AOTMBsMZgs©  30LsGMYJOWgm F9dEIR0 RO~

9O00:

17



2 S{Zy-}
S{bi}= N_nll (].O)

LGH0MEIBEHOL 3M0GHIMH0MToL Losbgs®odm 860d369wMdgdo yzgws 3Mm9x030-
95@0Lsm30L 4960LEBOZMS FMOTMom:

L (12)
S(bi)

( Ibi] - 3m9830300963H 900l SdLMEEHWGHO 9603369 MBYGBO.).

Qb656™MOl dobgzom dmgdqgdbgm LEGH0IBEHOL 3O0EHIO0MTol MgMEOOWo
360083690Mds5 3530983 9d0lL bosdobbolomgol f=N(m — 1) = 8(2 — 1) = 8, Mdmdg-
o3 99%-560 Mfdmbgdom GHmeros 3.36. M) IEME0s 3060HMdS t; > t,, 3m9B03E090E0
96003690 35605. §fobss0dgy 99dmbgazsdo ogo dbodzbgwrms s gobEmengdol
d9L53530bo 9360 MBS AOTMOMOELMU.

3639606 oG5 BH03MMO ORRIZ0L dMM 9B305, 80O FMPYOL
390003905 5009J35¢)MHMdSBY. 030 bmEmE0gw©Ids 130dgMHOL 300G IM0MBom. 530~
Lom30L X IO 0LDBWIMYdS 509J35GIOMBOL 3MT0Gds (EOLIYOLOS) Y39es (FO-
Lom30L 89990 2obGMmEgdom:

(¥i-¥i)?
R (13)

bossg d - 8603369wm356 30953030g6EMs Goibgzos, bmwm ¥ gsdmomgegds
69309L00L 2obEMEgdom, Aol T9dgy Mo BooLTgds X1, X, s X3-0l 3m©OMYdMwo
9600369000900 ©393330L Fo@M0EoL Fglsdsdolio bGMmodmbgdosb.

5300960L 300GHIH0MIoL LosbasMm0dm 360d369EMds J5FMOMZGds FMEOTMEOm:
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3bGoo 13. 22.5£1.5°C Bs@o®gdo9eo 9du3gm0odgbEgdol Lds@EoLEo3m®mo sbseobo

@oagi:;i{)aob O™ 8823;%’)352%‘;76;3@5;% 8522(2:6(?0228((;/0) pH 95do®35535 0600 | Fmbomo @sbsgsyo (%)
©x@seygo | 0 |1595E@) L0778 |0.69 A@a) ,0.0354 |3.76C(a) ,0.233 |23.40F(a)  0.0071

©o9@stogo | 3 |17.55 DE(a) , 0.778 |0.63 A(a) , 0.0354 |4.40 BC(a) , 0.219 |28.09 EF(a) , 0.3390 | 0.57 F(a)  0.000707
©o9Bsco30 | 6 |20.25 CDE(a)  0.636 |0.56 AB(a) , 0.0354 |4.79 AB(a) , 0.240 |36.53 EF(a) , 1.181 | 1.26 E(a)  0.000710
©@37)@scg0 | 9 |22.00 BCD(a) , 1.56 |0.48 BC(b) , 0.0354 |5.35A(a) ,0.163 |46.32D(a) ,0.170 | 1.95D(a) , 0.000710
@@sGygo | 12 |24.35 ABC(a) , 1.63 |0.42BC(b) , 0.0424 |5.45A(@) ,0.240 |58.08C() ,1.99 |2.75C() , 0.000710
©@sGogo | 15 (2565 AB@) |, 177 |034CD() , 0.0424 549 A@ 0226 |7570B@) 425 |3.78B() , 0.000710
©oy@stogo | 18 |27.00 A(a) | 1.131 |0.28 D(b) , 0.0212 |555A(a) ,0.247 |98.31 A(a) ,3.47 |4.81A(a) , 0.013440
©5gsOMwo | 0 [15.95 D(a) . 0.778 10.69 A(@) ,0.0354 |3.76 C(a) 0.233 |23.41 G(a) , 0.0071

@s@Gwo | 3 |1635CD() |, 0.495 [0.67 AB(a) , 0.0212 |4.21BC@) ,0.247 |24.59 F(b) , 0.0424 | 0.2 F(b) , 0.000707
©@s@stwo | 6 |16.90 BCD(b) | 0.141 | 0.65 ABC(a , 0.0141 |4.58 AB(a) , 0.283 |26.01 E(b) , 0.346 |0.44 E(b) , 0.000707
@s@sewo | 9 |17.25 BCD(b) , 0.071 |0.63 ABC(a , 0.0141 |4.71 AB(a) , 0.170 |27.89 D(b) , 0.0141 | 0.66 D(b) , 0.000707
@s@atrgero | 12 |17.75 ABC(b) | 0.212 | 0.61 BC(a) , 0.0000 |4.84 AB(a) , 0.141 |29.10C(b) , 0.346 |0.88 C(b) , 0.000707
©@sgatgeo | 15 |18.20 AB(b) | 0.141 | 0.60 BC(a) , 0.00707 |4.99 A(b) , 0.1061 |30.59 B(b) , 0.1273 | 1.11 B(b) , 0.000710
©s@Gawo | 18 1890 A(b)  , 0.141 (059 Ca) , 0.00707 |5.14 A(b) , 0.0424 [32.31 A(b) , 0.148 | 1.4 A(b) , 0.000710

3bGoo 14. 11.5£1.5°C Bs@s®gdoeo gdudgmodgb@gdols bds@obdogmn®o sbsmobo

59998953900l - %bqagj;f;ib@o LoGo@®M530 9753056mds pH B35 oBeogglo §mb0m0o ©sbszsto
odo Bogmogegds (%) %) (%)

©>7)@stago | 0 | 15.95C(a)  0.778 | 0.69 A(a) , 00354 |376D() 0233 |2329D() ,0.0636

©)@stogo | 5 | 16.50 C(a)  0.849 | 0.67 AB(a) , 00354 | 4.17CD(a) , 0.339 |24.81 D(a) , 0.0424 | 0.31 F(a) , 0.000707
©o7)@otogo | 10 | 17.60 BC(a) , 0.424 | 0.63 ABC(a) , 0.0354 | 4.72 BC(a) , 0.127 |28.19CD(a) , 0.912 |0.73 E(a) , 0.000707
©o7)@ocogo | 15 | 19.40 AB(a; , 0.71 | 0.57 ABCD(a) , 0.0141 |5.23 AB(a) , 0.000 |34.03 BC(a) , 0.396 |1.25D(a) , 0.000707
©o7)Bocogo | 20 |20.10 A(a) L 0.71 |0.54BCD(a) , 0.0283 |5.34 AB(a) , 0.028 |37.74 AB(a) , 0.07 1.78 C(a)  0.000707
©o7)BoGogo | 25 |21.00 A(a) | 0.28 |050CD(b) ,0.0495 [543 A(a) ,0.021 |42.61A() 3.69 |2.30B(a) ,0.000707
©o7)8o6sg0 | 30 |21.35 A(a)  0.212 |0.47 D(b) , 00424 | 553 A(a) ,0.007 | 4559 A(a) ,3.66 |3.87A(a) ,0.000710
©o@3Owo | 0 1595 A(a) , 0.778 |0.69 A(a) . 00354 | 376 A@) 0233 |23.29G(a) , 0.0636

©@sgstgo | 5 1635 A(a) , 0.636 | 0.68 A(a) , 00283 |3.81A(@) 0247 |24.05F(b) ,0.0636|0.10 F(b) , 0.000707
©sgstgo | 10 |16.60 A(a) , 0.707 | 0.66 A(a) , 00283 |3.88A(@) 0247 |25.16E() ,0.007 |0.21E(b) , 0.000707
©sgatrgwo | 15 |17.05 A(a) , 0.636 | 0.65 A(a) , 00212 | 418 A(b) , 0262 |2644D(b) , 0.1202 | 0.32 D(b) , 0.000707
©s@8atgwo | 20 |17.45 A(a) , 0.636 | 0.63 A(a) , 00212 | 425A() 0262 |27.92C(b) ,0.071 |0.53 C(b) , 0.000707
©sgatgwo | 25 |17.85 A(b) , 0.636 | 0.61 A(a) , 00283 | 433 A(b) ,0.2620|29.37 B(b) , 0.1700 | 0.74 B(b) , 0.000707
©sgatgewo | 30 |18.15 A(b) , 0.636 | 0.59 A(a) , 00141 | 457 A(b) 02690 | 30.76 A(b) , 0.339 | 1.05 A(b) , 0.000710
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21.35%-809, bmwm ©sgsdvyen 60dmdgddo - 15.95%-sb 18.90%-0g (3.2%-om
65309005 Bo3mbEHMMEWMBMD FgsMgdom). s8M0ys©, Fysedo blbswo ddMswo bog-
0096900l 99339 ™Md0L HBOES GO 0565690F0 MAROHM IBIWO 0gm, 306
QIRBM93 5038gd0. 50Lsb0TbZ305, MM bo33w 93 60FF9dTdo FodMgdols BEOS Tmbo-
3¢0ol 998pmdo dmdfoxgdol 3Gmgldo Lobsdgdwol 30EMMEoBds s dglsdsdols
3596930L ogMM39053 godmofj300.

1533093 608M3gddo ULofigolo LoGo@®mego 593006035 0.69%-b F9oa9bo,
Gdmol  33omgdsg  bbgosbbgs  (3gd3gmo@dw®ma®y 99gbobmer  ©omBs®s3 o
IR B503m3gddo  goblbgs3gdmeos. LdGHOG®M30 8593056MdoL  dobodsrmEo
3600369c0mds 0.28%-05 (89933060005 0.41%-00m), G5 d9bsbgol 99-18 gl 22.5+1.5°C-
B9 ©RBIMS3 60dMdgddos 658396900, bmewem 11.5+1.5°C-Bg oz bodxddo
LoG0GHM30 0:953056mds 0.1%-00 930605 0.69%-0sb 0.59%-dg dgbsbgol 30-9
QL.

056560l MdOEMdOL ogduodowrmemo pH (5.55) @sxz0dLoM©s IRsGS3 Bodmddo
d9bsbgol 99-18 Mgl 22.5+1.5°C-Bg, bmeom dobodsgrméo pH (3.76) - ULohgol
60839000. 22.5+1.5°C-Bg ©oxs603 60ddgddo pH 3.76-0sb 250Bs0rs 5.55-0¢09,
bom  ©oxgsmer  600mdgddo  3.76-sb  5.14-dg  (0.41-000  Bogargdos  Logmb-
AOM@MBmIb 99s09gd0m). 11.5+1.5°C-Bg 99bsbmem 856569880 53003 60dmTgddo
pH 3.76-056 go0Bots 5.53-009, bewmm ©oxs®wer 60ddqddo 3.92-sb 4.57-00g
(0.96-00 653009805 L53MbEOMEMBMD TgsMGdOm).
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bbgo@olbgs  (39839M0@MOmsbg  dgbsbmemo 856560l 60dMdqdol  JodoeBsgogsl
0bggbols dglfogerolisll dsmo baGolbobs s LBodfoxzgol mbol sbsygbs, Bob-
3969005 860036903560 9obLb39390s RIOWLS s IYRIMSZ B3BBOL Bodmdgols
Jm60b. GO 6039dqddo, JodotmBsgo3s 0bgduo TgbsdsdoLMdSA0S BOMEMYOLIMHO
0530L90996M90900056 259mIObIMY IYIBOE BMOAsLMb (Fodo®z3s 0bgdlols
U3oObsb). 22.5+1.5°C-Bg 9506535 0bgdlo TgMHygmds 23.41-sb 32.31-0y,
bogom 11.5+1.5°C 39839603 esbg - 23.29-0sb 30.76-009. mM03g d9dmbgzgzsdo,
05945635535 0bgduols sbgmo 3608369 Mdgd0  FoMOMGOL  Bxgo3g A9IML  SMSE-
1gdMB5BY, 3 TgLodsdolo d3BBOL Boggdmabm ™M30Lgdss. IBsMRYE Boddgddo
8595635535 0bgdlol 3609369mdgd0 LEOW s GHO3MEM IYIBHOE FBoMYWIOL
(B3odl) s Bomdo Tod®mol Fooero 9339 MBS 56O SMOL GHId0Wwo 4gdmbs o
95050 bogdm3zbm M30L90980L  30MEI30MIMM3MO30ME0, M5EP0 LsGo@HMo30
0553006Md5 @005, 53 99 g00s ISIBEGHIES BsbsboL 60ddgdol B0
b5MHOLLO O B0 BodgdMgbm M30L909d0 IRIGS3 BodmTdgddo 22.5+1.5°C-Bg 9
oL 99999, bmwm 11.5£1.5°C-%g - 20 ®ol d90¢093.

50605, 339359 9B396s, OHMI  3M0dgeH o Logs®o 39bsbol  Ly33wg3
6081393l MbsOBMBJOL 565 TbMEMm© domJodo® 35653gBHMIOL, 90509 293 gbsls
3bgbl Loggdmgbm m30l9090%g3 (byMomo 6-8). fmbomo ©sbs3s6my9gd0, gsewdo
blboso dIMseo bogmoghgds (Brix), Mdowmdol pH o 8odo0dzo3s> 0bgduo
3950D5M©s, bmwm  BoBo@GMog0 05953056Mmds 899306005, 53690 493000 b 3-
905 RO 603w9d9030 RBIMeZ (L53MBGHOMEM) 603wYF9gdMb Fgotmgdom.
153300930 356539BHM9Yd0L BMs-0993060900L bgero 3H9gd3o, s3Mgm3g d9bsbgzol 3ol
BMOOL 3H9b9b30d RO 50ddgddo LogmbEHMmem 60dwdgdmsb dgomgdom
5Q3LGMMOL BBY3EM3OMAEHJOBOL 9539dEIOMBSL Tgbsbgol 350l 2obsba®mdwogz9dol
035 LOBOHOLO.
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L3000 6. RBIMIZ0 S B3Z900 LsGRIM00 IBYo BBBOL 60dmAgdo Bgbsbgol sbisfigolbdo:
8) 225+ 1.5 °C-%g, 8) 11.5+ 1.5 °C-%Byg

Lo®omo 7. sm@amago s 15533900 Lsgs®oo oxsmrmo 8sbsbols bodmdgdo
22.5+1.5°C-%g 9965b30L 35000L dmerml (21 ©mg)

L5000 8. svRM30 S 1533900 LsBIMOM sBsGMWEo B36s60L 6odmdgdo 11.5+£1.5°C-Bg dgbsbgzols
35000 dmemmls (32 ®g)

L3960l Lolidob aagbs

9sL39696909w0  9JBH®MbMwo JozMHMmL3M300m IAJBOW0s, MHMI BLY3EM-
360O™mEgobmo 1533900 Logs®ol Lobdg séob 4.774+0.77030 (byOsmo 9), Mog
3oMbMdL  3m0dgH Yo LORIMOM  IRIOIO 1533900  3MMYJEHIOOLO©TO
0999690 dmbmzbgdb.
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9030600 39OMPO® ©IRJ6owos bbgssbbgs 3mbizgb@®Msgools (2%, 5%,
6%, 7%, 8%) 1533900 LsxsMOL Loldg dobols LEgMHMYdOL 9dmYygbgdom. s5OBbOTBsZ0s,
G0d 9930600 @S ggdGmmbme 3135696093 gwo  Bozmmlgm3ool  aBom
9009090 3909900 5% s 7%-0560 1533900 LogsMgdol dgdmbggzsdo gdmbggzs
96035bgml.

Lbey@smo 9. gagd@Ombmamo Asi3569Mgdgeo dozhmlizm3oo (SEM) swagbogmo
3me0dgevmo bsgs®ol boligy 3s8ol Bywsdothdy
9030600 bgMboo 1 33 3590l sbOBIMOE LsFoMm BLYZ3M3OHMEHJobol
(om@©gbmdol (3) @oLOEYRIbsE  AIBLEBEOZOOs  bEMYdOm ModEgbo oo
3580 8950096L 1 33-b (bvyGomo 10).

bimGsmo 10. 9330600 390000 1 33 3580l ELERIM® bsFoMHm BLggMm3MhmEgobols
2996956037905

B396L d9dmbggzsdo 1 33-U 89500996 7 35¢0o 3580 (DodmMol ds6s60). 353-

ol Imgws© d9MBgmEos 7%-0560 1533900 LOBIMOM IGIOVICO Jobols LggGm.

50396005, HMI L5FNSEME JOHPO 35dEOLM30L BoFoMms 0.077 g 3merodgMo. 1 3
358¢0obm30UL (7 35¢0 359¢00) LoFoMmm 3cer0dgemol oo 0dbgds:

X=0.077x7=0.539 g (29)

59605, 99300010 AB0m IYIBHOE0s 1 3 3500l ELITRIMOE LoFoMH™

BLIYIZM3OMEHJOBOL MoMmEYbMBS, Msds3 8950a0bs 0.539 ¢, WoMIdMEgdsd 3o - 0.15%
(0.539%0.15), ®53 osbermgdom 150$-05 1 Gmbs 3Gm©d30sbg.
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ol336s

. 0500935303760  8mgom@gdol  aBom  Jogdmeos OR300  HYAMILOMEO
396@Mgd900 359oly s LBEBHIROW ML J9bobzoLsMZ0L BLYZLMIMMEHJobgdOl
2409myqbgdom.

. 0500905¢0399600  dm©go®mgdol  LBHGmsxgo  smdsligerols dmdMomdol  BsGmywgddo
50396005  3580ols s BEHIGoWML TFgbobgzol  Mm3EG0doeMHo  306HMBYOO:
359¢0lom30L - 1533900 LoxgsMol 3mb3gbE®MsE0s 7%, dgbsbgzol M™ 6 33060,
39939653 M - 2.5°C. LAHSBOEMLOMZ0L - 1533900 LOBIMOL 3mb3IbEGHMsE0s 7%,
d965b30L MM 8 33065, 39839Mo@E«es - 2.5°C. 50bsb0dbs305, MHMA 53 306MHM9dT0
Bogmazz0l domgdodom®mo 356589EMId0 MomMJol M33wgEs© 0bsbgds.

. 39BLYBOZOMEOos mbomo ©Bs39MR00 35Tls s LEIBo™ML 67 ©Eosbo
d9bsbgol 39M0mEdo, Loss bsb396q00s, GMI 7%-0s60 BLYZMIOMEJObMWwO
LORIM0 RO 3500l 60ddgddo  fmbomo  ©sbs3oMygd0  3.9%-0m
Bo3amgdos oo Lo3mbGHOMwm 608m8gdmsb TgsMgdom, bmem  LEsxoww ML
60839030 - 2.6%-00>.

. 9glfogomos  Bsbsbols  Ggbobgzolnbo®mosbmds  glg3zEM3OHMEHJobmwo  Ls33900
LSGIOOm, MMYMOE os LogM3gdo (22.5+1.5°C) sbgg ds0z35MTo (11.5+1.5°C).
50396005, ®MI fmbomo sbs356M900, fysedo blbswo ddGMseo bogmogmgds
(Brix), bool ©d0owwmdol pH @s 85do6s035 06gJbo  450Bs0M©s, bmeom
BsGOG®930  0593006Mds - 930605, 9d3d, Lb3oalbgs  GHgddgMo@Mody
d9b5bme oxsmw 60839030 BHOL b T9d306MH900L 3Hgddo MRO™ bgwo oym,
300069 350 L53MbGHMM™ 608M3gddo s Jgbsbgzol bobymdogmds wos LogMEgdo
09500396095 21 ML, bmem ds3035030 32 L.

. 509600y B565Bol  Ggbobgoliybsr0sbmds  BLgzM3MHMEJobMmo  Bs33900
Lox3M0m. JogdMEo dmbszgdgdo ©3MT3s390os (ANOVA) Minitab.2.1.0.0
3OMyMdmwo  MBOWB3ggmRom.  LsMHIMbM™MdOL  3mgxz03096GOL - P-U
9603369cmds, ®mas P < 0.05, Bsomgzsws 3609369wm3s6 49blbgs39ds.

. 9930600 3900MEO” IAJID0E0s bgsolibgs 306396@®s300L (2%, 5%, 7%,
8%) 1533900 LoxgsMol Loldg dobol LEgMHMgdol sdmygbgdom, Goz 3oLmbmdL
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30dgOHIo LIFIMO0 RO 1533900 3MMPOYIBHO0LOA0 [oggbgdwmen
dmmbm3zbgdl.

. 53960005 7%-0560 1533900 LoxsMOL Loldg gergdBHBmbmwo Foliz3sb9Mm9dgeo
d0360mlgm300m (SEM) 20 3¢ 9egdGerven dsd35D9 o 8950090l 4.77440.77 930.

. 9930600 2B0m OYIHOE0s 1 3 3990l EILOGIMSE LBsFOMOM BLYIOM3OHM-
A9obol HomEgbmds ©s 99096l 0.539 @-U, ©oMRWMgds 3o - 0.15$-b, Gog
@©35bEMgd0m 150$-00 1 BHembs 36m©1Yd305%.

. 99b3960896¢)0L  9Ygd0  LOTNOEGOSL  35dg3l  93MmTgbs30s  ogmhomm
13L93M3OMGHJ0bJOL, OMAMmOE 153390 LOGREM  BoloEndls,  SOM3MHMOYJEHJdOL
3699M35300L Jobboo.
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Abstract

Nutrition is indeed fundamental to the existence, health, and performance of every
living organism. It refers to the process by which organisms obtain and utilize nutrients
from food for growth, metabolism, and maintenance of bodily functions. Agriculture is
central to the food industry as it provides essential food products and raw materials for
various industrial processes. The level of agricultural development directly impacts food
availability and the supply chain for other industries. Long-term storage of agri-products
with maximum preservation of economic, technological and food properties of products,
without loss of weight and quality, is crucial but challenging. Products, due to their high
water content, are highly susceptible to deterioration from internal and external factors,
which include biological processes, environmental conditions, and handling practices.
They can lead to significant losses in quantity and quality. Despite advancements in
science and technology, global losses of agri-products remain high. These losses contribute
to food shortages and economic inefficiencies in many countries. Factors such as improper
storage techniques with shortcomings, transportation issues, and inadequate processing
facilities all contribute to these losses. The Food and Agriculture Organization (FAO)
reports that over a billion people suffer from hunger globally, while a substantial amount
of food (1.3 billion tons annually) is lost before reaching consumers. This underscores the
inefficiencies in the agricultural supply chain and the need for improved storage and
processing technologies. In addition, we should take into account that the quality of raw
materials is only one of the factors for obtaining high-quality food products. The quality
of raw materials can be completely degraded as a result of neglecting, violating or
undervaluing the established technological rules for their collection, transportation,
commercial processing, storage and processing. The quality of high-quality raw materials
can deteriorate to such an extent that it becomes unusable, both for storage and for
technical processing. Carrying out a separate process of commercial processing of
agricultural raw materials and products according to a rational technological regime
ensures maximum preservation of the initial properties of raw materials, obtaining
products with high nutritional and taste indicators. The technical level of primary
processing, storage, and processing of raw materials significantly determines the country's
economic indicators.

The research conducted between 2022-2024 focused on investigating the impact of
pseudoprotein coatings on extending the shelf life of agri-products. The study involved
monitoring biochemical changes in apples, carrots, and bananas over storage periods,
comparing coated samples with uncoated (control) samples.

The primary objective was to evaluate how pseudoprotein edible coating influences the
shelf life of agri-products. Biochemical parameters such as water-soluble dry matter (%),
titratable acidity (%), raw cellulose content (%), pectin substances (%), pH levels, sugar-
acid index, and weight loss (%) were analyzed at regular intervals during storage.

Throughout the storage period, both coated and uncoated samples exhibited
biochemical changes. Results indicated that the rate of biochemical changes in the
samples coated with pseudoprotein was slower compared to the uncoated control samples.
This suggests that pseudoprotein coatings have a protective effect, potentially delaying the
degradation of quality attributes in the agri-products.
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The experiments conducted on apple and carrot samples aimed to determine optimal
storage conditions using a mathematical planning approach. For this purpose, we selected
water-soluble dry matter, titratable acidity, raw cellulose content, and pectin substances
(only for apples) as optimization parameters. Temperature, edible coating concentration,
and time were considered as factors interacting with these parameters. Based on the full
factorial experiment of 23 types, the coefficients of the linear regression equations in the
coded samples were determined and the regression equations were obtained for each
selected parameter. We checked the adequacy of the obtained equations with the Fisher
(F) criterion, and the evaluation of the variance in the tests with the Cochrane (G)
criterion. The calculated values were less than the table values of 95% confidence
probability, which indicates that the obtained equation adequately describes the process,
and the dispersion of the results is within the acceptable limits. Also, significant
coefficients were evaluated using Student's criterion.

Using regression equations from mathematical models of processes allows for
determining optimal storage conditions and optimizing processes efficiently by the rapid
ascent method.

Based on the research conducted using regression equations from the mathematical
model of the process and optimizing through the rapid ascent method, the optimal storage
conditions have been determined for each research object. Additionally, the results
indicate that the optimal concentration of pseudoprotein food coating is 7%.

We investigated the storage conditions of bananas and studied the influence of
pseudoprotein edible coating in terms of shelf life extension. To determine how
pseudoprotein edible coatings affect the shelf life and quality of bananas during storage we
utilize the established mathematical modeling approach used for apples and carrots to
optimize storage conditions. This concentration has been determined based on previous
research findings or preliminary experiments indicating its effectiveness in preserving
agri-products. Cavendish variety bananas imported to Georgia were chosen for the
experiments. To observe the dynamic storage process, we selected temperature and time
(storage duration) as the influencing factors for our research parameters. The research
parameters include weight loss, water-soluble dry matter, titratable acidity, pH level, and
sugar-acid index. The experiment was conducted in covered and uncovered (control)
samples at different temperatures (22+2°C; 11.5+1.5°C). It was conducted using a
completely randomized design, repeated at least twice, and results were presented as
means + standard deviation. Comparisons among different trials were done by multiple
comparison tests following analysis of variance (ANOVA) in Minitab 22.1.0.0. software
package. The differences were considered significant at a level of P<0.05. The statistical
analysis of the data was conducted at the University of Palermo as part of a traineeship
under the Erasmus+ exchange program.

It has been established that the nutritional value, quality, and quantity of products can
be effectively preserved with a pseudoprotein edible coating under long-term storage
conditions.

The research was supported by the Shota Rustaveli National Science Foundation of
Georgia ("Application of eco-friendly biodegradable pseudoproteins for agriproducts
preservation", grant PHDF-23-3114).
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