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AHHOTAIMS



Heabo HacTrosimeid padoOThl SBISETCS M3YyYEHHE IPOIECCAa SKCTPAKIMU Kpacslux |
(EHONBHBIX BEIIECTB U3 MEJUIUKYIIBI (OMOTIOIMMEPHOH MIIEHKH ), TOKPBIBAIOIICH SJpa OPEXOB.

Peanu3zamusi 3TUX WCCIEIOBaHMWN B MEPCICKTUBE IMOMOXKET pa3paboTaTh TEXHOJIOTHIO,
MO3BOJIAIOIIYIO TPEJOTBPATUTh WM CYIIECTBEHHO CHU3UTh IMOTEMHEHHE OPEXOB U MUIIEBBIX
MPOJYKTOB, COJEPKAIINX OPEXH KaK OJIMH U3 KOMIIOHEHTOB.

Jis uccnenoBaHuii ObUTH BEIOPAHBI CIICTYIOIINE METOIBI aHATH3A!

1. CnexTpanbHble METObI UCCIEIOBAHUS

2. YabTpaduoseroBas ClIEKTPOCKOIHS

3. UudpakpacHas CHEKTPOCKONHUS

4. TonkocinoitHast xpoMaTorpadus

5. Meroa MareMaTU4eCcKOro MOJIEINPOBAHUS.

JlanHble MeTOABI aHaiu3a ObUIM BBIOpaHbI Kak Hanbosiee 3PQPEeKTUBHBIE B MPOBOJIUMBIX

uccienoBaHusIX. [[1s SKCIIepUMEHTaIbHBIX HCCIeA0BaHUN ObUIM 0TOOpaHBl METOABI UCCIIEI0BAHUS
CHEKTPOPOTOMETpUEH M MaTeMaTHYEeCKUH aHalIW3, KaKk HauOoiee OCTYIHBIE M3 HMMEIOMIUXCS

MCTO0B, KOTOPBIC MMO3BOJIAIOT IMOJTYUYUTH HGO6XO[II/IMI>I€ JUIA I[&JIBHCfIHIGFO aHaJIn3a JaHHBbIC.

[lpn aHanmM3e NONYYEHHBIX MAHHBIX IIOCNIE MPOBEACHUS CIEKTPO(POTOMETPUPOBAHHS,
HaOmoancst OONBIION pPa3dpoC W HEOAHOPOJHOCTh JaHHBIX TPU HUACHTUYHBIX YCIOBHSX.
[TpyunHON mOCTYXUiIa HEOJHOPOIHOCTh HMCXOJHOTO ChIpbA JJs MPOO0 M HCIONb30BAaHHBIA HX
o0beM. PemenuneMm naHHON mpoOieMbl cTajmo Obl yBEIMUEHHE MacChl HccienyeMoil mpoObl U
JOCTH)KEHUE TOMOT€HHOCTH 00BEKTa UCCIIE0BAHMUSL.

Brimo mokaszaHo, 4TO CyIIECTBYET 3aBHCHUMOCTh ()(PEKTUBHOCTH MPOIECCa IKCTPAKIIUU OT
HaIOJHEHHOCTU U 00bEéMa peakTopa. C MOMOUIBIO MOJYYEHHOM MaTeMaTH4eCKOW MOJETH ObuIo
OTIpENIeNIEHO, YTO JUI IMOJIy4YeHHs] BOCHPOM3BOAUMBIX IAHHBIX O0BEM LMIMHIPUYECKOIO cOCyJla
(peakTopa) MJOJDKEH COCTaBIATh He MeHee 750cM3, mpu KOTOPOM JIOCTUTAETCSl BBICOKAs

3¢ (HEKTUBHOCTH SKCTPAKIIMU TPU MAKCUMAaJIbHOM HAIlOJIHEHHOCTH peakTopa, paBHou (48 + 2)%.

Hamu Oputn  monmydeHbl WH(OPMATHBHBIE MAaTeMaTHYEeCKHE MOJENH, BBISBISIONINE
CYIIECTBYIOIIUE MPOOJIeMbl U BO3MOXHBIE MyTH WX pemieHus. [lo HMUM yJamoch TPUHTH K
pEIICHUSIM, MPUMEHSISI KOTOPHIE BO3MOXKHO pa3padoTaTh TEXHOJIOTHIO SKCTPAKIUU (PEHOJIBHBIX
COCIMHEHUN W3 TEJUIMKYJIbl fAIep TPEIKOro opexa s JaJbHEWIIEero HMX HCIOJb30BaHHUS B

MMPOU3BOJACTBC MUIICBLIX TPOAYKTOB.



REZUMAT

Scopul acestei lucrari este studierea procesului de extractie a substantelor colorante si
fenolice din pelicula (film biopolimeric), care acopera miezul de nuci.

Implementarea acestor studii in viitor va contribui la dezvoltarea unei tehnologii care poate
preveni sau poate reduce semnificativ intunecarea nucilor si a alimentelor care contin nuci ca una
dintre componente.

Pentru cercetare, au fost selectate urmatoarele metode de analiza:

1. Metode de cercetare spectrala

2. Spectroscopia ultravioleta

3. Spectroscopia in domeniul infrarosu

4. Cromatografia in strat subtire

5. Metoda modelarii matematice.

Aceste metode de analiza au fost selectate ca fiind cele mai eficiente In cercetarea actuala.
Pentru studii experimentale, metodele de cercetare prin spectrofotometrie si analizd matematica au
fost selectate ca fiind cele mai accesibile metode disponibile care vor permite sd obtinem datele
necesare pentru analize ulterioare.

La analiza datelor obtinute prin metoda spectrofotoscopicd, a existat o mare dispersie si
eterogenitate a datelor, care au fost obtinute in conditii identice. Motivul a fost eterogenitatea
materiei prime din esantioane si volumul propriu al nucilor. O solutie a aceastei probleme ar fi
cresterea masei probei, supuse testdrii si asigurarea omogenitdtii obiectului de studiu.

S-a demonstrat cd existd o dependenta a eficientei procesului de extractie de plinitudinea si
volumul reactorului. Folosind modelul matematic obtinut, s-a stabilit ca, pentru a obtine date
reproductibile, volumul unui vas cilindric (reactor) trebuie sa fie de cel putin 750 cm®, la care se
obtine o eficienta de extractie ridicatd, plinitudinea maxima a reactorului fiind de (48 £ 2)%.

Modelele matematice, obtinute in teza, sunt informative si identificd problemele existente si
solutiile posibile. S-a putut gasi solutii pentru acestia, folosind care este posibil sa se dezvolte o
tehnologie pentru extragerea compusilor fenolici din pelicula de miezuri de nuca pentru utilizarea

lor ulterioara in productia de alimente.



ANNOTATION

The aim of this work is research of extraction process, of staining properties of phenolic
substances from a pellicle (biopolymer film) covering the kernels of nuts.

The implementation of these research in the future will help to develop a technology that can
prevent or significantly reduce the darkening of nuts and foods containing nuts.

Were selected the following analysis methods for research:

1. Spectral research methods

2. Ultraviolet spectroscopy

3. Infrared spectroscopy

4. Thin layer chromatography

5. The method of mathematical modeling.

These analysis methods were selected as the most effective in the ongoing research. For
experimental part were selected research methods as spectrophotometry and mathematical analysis,
as the most accessible methods available that allow to obtain the data necessary for further analysis.

When analyzing the data obtained after spectrophotometry, there was a large spread and
heterogeneity of the data under identical conditions. The reason was the heterogeneity of the
feedstock for the samples and used volume of samples. Solution to this problem would be
increasing the mass of the test sample that achieve homogeneity of the object of study.

It was shown that there is a dependence in the efficiency of the extraction process on the
fullness and volume of the reactor. Using the obtained mathematical model, it was determined that
in order to obtain reproducible data, the volume of a cylindrical vessel (reactor) should be at least
750 cm3, at which a high extraction efficiency is achieved with a maximum reactor fullness of (48
+ 2)%.

We have obtained informative mathematical models that identify existing problems and
possible solutions. It was possible to come up with solutions to them, using developed technology
for the extraction of phenolic compounds from pellicules of walnut kernels for their further use in

food production.
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BBEJIEHUE

MHorue 3KcrneprTsl IO BOIPOCAM 3J0POBOIO NMUTAHUS CXOIATCA BO MHEHHMM, 4TO CaMbld
IIOJIE3HBIM Opex — rpeuxui. MccimenoBaTenu yCTaHOBWIM, YTO B TPELKHX OpexaxX NPUCYTCTBYET
CaMO€ BBICOKOE COJCPKaHHUE ITOJIMHEHACBIIEHHBIX JKUPHBIX KHUCIJIOT II0 CPaBHEHHUIO C JIPYTUMH
BUJAMU OpPEXOB, TIPELKHUE OPEeXH TaKXkKe coiepKaT OoJbIIOe KOJIWYECTBO AHTHOKCHUAAHTOB,

HOJ'II/I(l)eHOJ'IOB H Ipyrux OMOJOrHYECKH aKTHBHBIX BC€IICCTB.

I'perikue opexu OTHOCATCS K MPOAYKTaM, HarOoJee MoJABEPKEHHBIM PUCKY OKHCIUTEIbHON
I[MOpYHM Ha 3Tallax XpaHCHHUA, TPAHCIIOPTUPOBAHUA U pCaIU3al1H. HpI/I 9TOM HYKHO YUUTBIBATb, YTO
KOHKpETHbIE OOTaHWYECKHE COPTa, BBIPALICHHBIE B Pa3HBIX reorpauuecKux pEeruoHax, UMEIT
UH/IUBUAYAJIIbHBIA ~ XMMUYECKUX  COCTaB, OIPEACNISIONMI  HMHTEHCUBHOCTh  MPOTEKAIOLIMX
OKHMCIIUTEIbHBIX IPOLECCOB, MO3TOMY OpEXH pa3HbIX MapTUH HMEIOT Pa3IUyYHBIA OTEHIMAI
JEKKOCIIOCOOHOCTH. OTCYTCTBUE CHUCTEMBI INPOCIEKUBACMOCTH 3aKylaeMbIX IapTUH OpPEXOB Ha
gTamnax Mnpou3BOJACTBA, JIOTUCTUKU W pPCaIM3alluh, a TAKXKEC OTCYTCTBUC 00BEKTUBHBIX METOO0B
OLIEHKHU MOTEHLIUAILHOTO YPOBHS JIEKKOCIIOCOOHOCTH, IPUBOJUT K HEKOPPEKTHOMY YCTAHOBJICHUIO
CPOKOB TOJIHOCTU I'DELIKUX OPEXOB, U KaK CJEJICTBUE, B TOProBhIX ceTsaX peanusyercs 6oiee 30%
IPELKUX OPEXOB C IIPU3HAKAMU IIPOTOPKIIOCTH. Y CTAHOBIIEHA 3aBUCHMOCTD MEKly MacCOBOM A0JEH
ACKOPOMHOBOW KHCIIOTBI B TPEUKHX OpexaX, aKTHBHOCTBIO (epMeHTa monndeHoIoKCHIa3bl U
aKTUBU3alMeld 00pa30BaHUS TEMHOOKpPAILIEHHBIX COEIUHEHUN — (proOadeHOB, KOTOPbIE BHI3bIBAIOT

NOTEMHEHUE IUIEHKA M Spa OpPEXOB M IOSIBICHHUE HENPUATHBIX BKYCOBBIX M apOMaTHYECKHX
OLIYIICHUH.
Henbo HacTrosimeil padoThbl SBISIETCS HM3yYEHUE Mpolecca 3KCTPAKIUM Kpacsiiux |

(EeHONBHBIX BEIIECTB U3 MEJUIUKYIIbI (OMOTOIMMEPHO MIEHKH ), MOKPBIBAIOIIEH Spa OPEXOB.

PeaJ'II/BaI_[I/IH OTUX I/ICCJ'IeI[OBaHI/Iﬁ B TICPCIICKTHUBE IIOMOXKET pa3pa60TaTb TCXHOJIOTHIO,
MO3BOJIAIOIIYIO HNPEAOTBPATUTL WM CYHICCTBECHHO CHU3UTH ITOTCMHCHHE OPCEXOB U IMHUIICBBIX

MPOAYKTOB, COAEPKAIIMX OPEXU KaK OJJMH U3 KOMIIOHEHTOB.
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