Rezumatul activitatii si a rezultatelor obtinute in proiect perioada 2020-2023
»Ameliorarea calitatii si sigurantei alimentelor prin biotehnologie si inginerie alimentara”
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A fost analizat contextul nutritional local si au fost elaborate recomandari practice cu scopul
reducerii nivelurilor de sare, grasimi si zahar din produse alimentare. Au fost formulate compozitii
ale unor produse fara zahar, cu continut sporit de minerale, fibre alimentare si indice glicemic
scazut, recomandate 1n special consumatorilor cu diabet zaharat, obezitate, sportivilor si copiilor.
A fost analizat continutul de nitrati in produse alimentare de origine vegetala prezente pe piata RM
st au fost elucidati factorii agrotehnici care influenteazd acumularea nitratilor in plante. Au fost
analizate sursele de contaminare a materiilor prime si a alimentelor la etapa de procesare si
masurile necesare pentru prevenirea acestui pericol, inclusiv migrarea contaminantilor in alimente
din ambalaje. A fost analizatd influenta metodelor de extractie a substantelor biologic active (SBA)
asupra compozitiei si proprietatilor antioxidante, microbiostatice si antifungice ale extractelor din
fructe de padure asupra tulpinilor de patogeni care genereaza maladii transmisibile. Rezultatele
testelor obtinute prin metode clasice au fost confirmate prin teste RT-PCR. S-au proiectat si au
fost testati primeriii pentru amplificarea secventelor specifice de ADN ale microorganismelor
patogene. In baza testelor microbiologice au fost obtinute si stabilizate extracte de SBA: un
colorant solid din petale de sofranel, care include cartamina si precartamina (galben), un colorant
obtinut din tescovina de struguri, bogat in antocieni (rosu) si complexul cartamina-celuloza, un
colorant rosu nou pentru produse alimentare, care prezinta alternative pentru colorantii sintetici. A
fost confirmata posibilitatea corectiei culorii produselor de cofetarie cu continut redus de zahar
prin adaugarea colorantului natural obtinut din pielita de miez de nuci sau din septum. A fost
demonstratd eficacitatea si sustenabilitatea metodelor neconventionale de extractie a
biopolimerilor, inclusiv a pectinei cu proprietati prognozate pentru diferite aplicatii. Au fost
formulate o serie de alimente functionale cu adaosuri de extracte bogate in SBA. S-a demonstrat
posibilitatea aplicarii peliculelor pe baza de pectina si alti biopolimeri pe suprafata sistemelor
model si a miezului de nuca, ceea ce exclude necesitatea uscarii indelungate, care cauzeaza
oxidarea complexului lipidic. A fost optimizata metodologia de obtinere a extractelor hidrosolubile
si liposolubile din fructe de padure autohtone. A fost stabilitd compozitia individuala a SBA,
activitatea antioxidanta si antibacteriana a pudrelor si extractelor vegetale din fructe de padure (5
soiuri de cdtina, macese, aronia) si tescovina din struguri. Adaosul de pudre vegetale de maces si
de aronia in paste fainoase a condus la cresterea proprietdtilor elastice ale glutenului datorita
actiunii acizilor organici asupra proteinelor din faina, cu formarea legaturilor disulfidice -S-S- in
interiorul matricei glutenice. Au fost obtinute noi sortimente de branzeturi cu adaos de extracte
concentrate din rozmarin, cimbru si busuioc, cu valori ale activitatii antioxidante majorate.
Extractele liposolubile de macese, catind si paducel au fost utilizate pentru obtinerea produselor
alimentare cu continut lipidic sporit (crema de branza, inghetata fard zahar, cu continut sporit de
fibre alimentare si indice glicemic scdzut, shortening ). S-a determinat influenta diferitor procedee
de uscare asupra calitatii piersicilor, perelor si a procesului de uscare a semintelor de struguri in
strat suspendat. A fost recomandata schema tehnologica pentru producerea vinurilor rosii cu efect
de Tmbogatire a produsului cu substante bioactive prin inlocuirea mustului proaspat cu vin
fermentat, reducerea temperaturii de macerare, fermentatie si a ciclurilor de amestecare. Au fost
testate comparativ modificarile suportate de complexul fenolic din vinuri Th urma tratamentelor cu
sorbenti (bentonita si ZrO2) si s-a constatat, ca deproteinizarea vinurilor cu bentonitd produce
reduceri importante ale substantelor fenolice, in timp ce ZrO, demonstreaza capacitatea de actiune
la nivel molecular si neutralitatea fata de complexul fenolic. A fost testata interactiunea vinului cu
recipiente din plastic vis-a-vis de recipientele clasice, din sticla.
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The local nutritional context was analyzed, and practical recommendations were developed with
the aim of reducing the levels of salt, fat and sugar in food products. Compositions of sugar-free
products with increased mineral content, dietary fiber and low glycemic index have been
formulated, especially recommended for consumers with diabetes, obesity, athletes and children.
The content of nitrates in food products of vegetable origin present on the RM market was analyzed
and the agrotechnical factors influencing nitrate accumulation in plants were elucidated. The
sources of contamination of raw materials and food at the processing stage and the necessary
measures to prevent this danger, including the migration of contaminants into food from
packaging, were analyzed. The influence of extraction methods of biologically active substances
(SBA) on the composition and antioxidant, microbiostatic and antifungal properties of berries
extracts on the strains of food pathogens was analyzed. The test results obtained by classical
methods were confirmed by RT-PCR tests. Primers for the amplification of specific DNA
sequences of pathogenic microorganisms were designed and tested. Based on microbiological
tests, SBA extracts were obtained and stabilized: a solid dye from safflower petals, which includes
carthamine and precarthamine (yellow), a dye obtained from grape pomace, rich in anthocyanins
(red) and the carthamine-cellulose complex, a new red food dye that presents alternatives to
synthetic dyes. The possibility of correcting the color of confectionery products with reduced sugar
content by adding the natural dye obtained from the shell of walnut kernels or from the septum has
been confirmed. The effectiveness and sustainability of non-conventional extraction methods of
biopolymers, including pectin with predicted properties for various applications, have been
demonstrated. A number of functional foods have been formulated with the addition of SBA-rich
extracts. The possibility of applying films based on pectin and other biopolymers on the surface
of model systems and walnut core was demonstrated, which excludes the need for long drying,
which causes oxidation of the lipid complex. The methodology for obtaining water-soluble and
fat-soluble extracts from berries was optimized. The individual composition of SBA, antioxidant
and antibacterial activity of powders and plant extracts from berries (5 varieties of sea buckthorn,
rosehip, aronia) and grape pomace was determined. The addition of rose hip and chokeberry
vegetable powders to flour pasta led to an increase in the elastic properties of gluten due to the
action of organic acids on flour proteins, with the formation of -S-S- disulfide bonds inside the
gluten matrix. New varieties of cheeses were obtained with the addition of concentrated extracts
from rosemary, thyme and basil, with increased antioxidant activity values. The fat-soluble
extracts of rose hips, sea buckthorn and hawthorn have been used to obtain food products with
increased lipid content (cream cheese, sugar-free ice cream, with increased dietary fiber content
and low glycemic index, shortening). The influence of different drying processes on the quality of
peaches, pears and the drying process of grape seeds in suspended layer was determined. The
technological scheme was recommended for the production of red wines with the effect of
enriching the product with bioactive substances by replacing fresh must with fermented wine,
reducing the temperature of maceration, fermentation and mixing cycles. The changes of the
phenolic complex in wines following sorbent treatments (bentonite and ZrO2) were comparatively
tested and it was found that the deproteinization of wines with bentonite produces important
reductions of phenolic substances, while ZrO, demonstrates the ability to act at the molecular level
and the neutrality to the phenolic complex. The interaction of wine with plastic containers was
tested against classic glass containers.



