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ABSTRACT

The present research work was aimed to study model Maillard reactions by a
combination of analytical techniques such as HPLC, UV-vis and ATR-FTIR
spectroscopies. The Maillard reaction involves a complex network of chemical reactions
that occur in food after processing at high temperatures. A further purpose of this study
was to develop simple spectroscopic methods of application of the spectroscopic

properties of the food constituents.

The reaction of asparagine and fructose at high temperature was studied by the coupling
techniqgue of HPLC-ATR-FTIR. The coupling of high performance liquid
chromatography (HPLC) with FTIR detection provides a further capability for

confirming chemical system changes in a new experimental layout.

Furthermore, the formation of the Amadori products was identified by employing a
combined analytical technique of Solid Phase Extraction (SPE) and Attenuated Total

Reflection-Fourier Transform Infrared Spectroscopy (ATR-FTIR).

The isolation of reaction products of asparagine with reducing sugars at alkaline pH and
high temperature was probed by a combination of high performance liquid
chromatography (HPLC) coupled with a Fraction Collector. The reaction products were
analyzed by UV-vis and Fourier transform infrared (FTIR) spectrophotometry. The UV-
vis and FTIR spectra of the isolated Maillard reaction products showed structure-
sensitive changes as depicted by deamination events and formation of asparagine-
saccharide conjugates. Evidence for Cu (1) metal ion complexation with the Maillard

reaction products is supported by UV-Vis and FTIR spectroscopy.

The same model system was utilized to investigate the interaction of Maillard reaction
products formed by the reactions of saccharide-derived compounds creating
intermediates with proteins, more specifically with hemoglobin and myoglobin. The
spectral events upon addition of discrete MRPs to hemoglobin and myoglobin were
monitored. This led to the formation of a modified protein adduct known as a

hemichrome.

Additionally, fluorescence spectroscopy was employed as a complementary technique

to study the reaction of hemoglobin with MRPs from an asparagine-sugar model



system. The modification of hemoglobin by MRPs was illustrated through tryptophan-
specific changes in the fluorescent spectra.

HEPIAHYH

H mopovca epevvntiky] epyacio éxel og oTd0 TN HEAETN HOVIEA®V OvVTOPACE®DV
Maillard pe cuvoLOGUO AVOALTIKGOV TEXVIK®V, OTmG N Ypouatoypagpio HPLC xat n
eacpatookonioo UV-vis ko ATR-FTIR. H avtidopaon Maillard mepihapfdver éva
oVUVOETO OIKTLO YNUIKOV OVTOPACE®V TOL epPovilovior € TPOPIUN HETH Ao
eneEepyaoia o VYNAEG Beppokpacies. 'Evag mepattépm cKomog avtng g LeAETng elvat
N avantuén amAdV QOGLOTOCKOTIK®OV HEBOOMV €PUPUOYNS TOV (PUCUATOCKOTIKOV

WOTNTOV TOV GLGTATIKOV TOV TPOPILLMV.

H avtidopaon g aonapayivng kot g epovktolng o vynin Bepuokpacio peletnke
pe v teyvikn ovlevéng g HPLC-ATR-FTIR. H c0lgvén g vypng ypopatoypaeiog
vynAng amddoong (HPLC), pe v aviyvevon FTIR, mapéyet o mepattépm duvatodtnto

emPefainons TV aALY®V TOV ¥NUKOD GUGTHIOTOG GE L0, VEQ TEIPOLATIKT S1ATAEN.

Emumiéov, o oymuotiopdc tov tpoidviov Amadori TonTomomOnKe ¥pnoILOTOIOVTAS Lo
cuvdvacpévn avaAvtikn teyvikn ™ Exyvlong Ztepedg Pdong (SPE) ko g
poacpotookomiog vrépuBpov efacBevnuévng oMKNG avaKAaoNG HE UETOACYNUOTIGHO

Fourier (ATR-FTIR).

H amopdvoon tov mpoidoviemv aviidpascns e aomapayivng He avay®yiKd clKyopo 6
oAkolkd PH  wor vynAn  Oepupokpacio  aviyvevBnke pe  ocvvovacud  vYp1g
ypopatoypoeioag vyming amodoong (HPLC), oe ocvvdvaoud pe €vav cLAAEKTN
Khoopdtov. Ta mpoidvto avtidpacng avolddnkay Le QOCUATOPMOTOUETPIO. OpaTOV-
vtepLddovs (UV-vis) kot veépuBpng aktivoPoriog pe petacynuatiopd Fourier (FTIR).
Ta edopota opatov-vrepiwoovs (UV-vis) kar FTIR towv amopovobéviov mpoidoviwv
avtiopaong Maillard éoeiov arlayéc evaioOnteg ot doun Onwg cvoyetilovion pe
amopivoon Kot oynuoatiopd ovluyadv acmopoyivnc-caxyoapitm. H amddein yuo
ooumieén wvtov petdAlov yoikod Cu(ll) pe ta mpoidvta oavtidpoaong Maillard

vrootnpileTar amd ™ pacspatookonio UV-vis kot FTIR.

To 1610 povtého cvotnuaTOg YpNolLonomOnke yioo va depevvnBel 1 aAAnienidpaon

TV Tpoioviev oviidpacng Maillard mov oynuotiomkav and T1g aviidpdoelg twv



TPOEPYOUEVMV OO GOKYOPITN EVOGEMV, ONUIOVPYDVTOG EVOLAUESH UE TPOTEIVES, TLO
CLYKEKPIUEVOL pe oupoooipivr kot pvoceatpivn. IMapatnpnbnkav to @ocuotikd
yYEYOvOTO KATd TV TPOSHNKT S10popeTIKOV Tpoidvtwv avtidpacnc Maillard (MRPS) oe
QLLOGPOIPTVI KOt LVOG@oLpivr). AVTO 00NYNCE GTOV GYNUOTICUO OGS TPOTOTOMUEVIG

TPOTEIVIKNG LOPONS, YVOGTHG ¢ atpdypmpo (hemichrome).

Emumiéov, ypnoyomomOnke pocpuatookonio @OOpPIoHoD ¢ CUUTANPOUATIKY] TEYVIKN
Yl TN HEAETN TNG OVTIOPOONG TNG apoceopivng pe ta mpoidvta avtidpacng Maillard
(MRPS) amd éva cbotuo poviédov aomapayivig-uovocsakyapitn. H tporomoinon g
apocpopivng amd to mpoidvto avtidopaone Maillard (MRPS) amedelyn péocw

GUYKEKPIUEVAOV OAAAYDV GTNV TPLTTOPAVT 6T pdouaTa OOPIGHOD.



