REZUMAT

REALIZAREA EXTRACTELOR FINALE DIN SUB-PRODUSELE DE CATINA SI AFINE LA NIVEL
DE LABORATOR. REALIZAREA DE SUPLIMENTE ALIMENTARE $SI PRODUSE ALIMENTARE
FUNCTIONALE LA NIVEL DE LABORATOR

Activitati conform planului de realizare a proiectului:

1. Alegerea variantelor optime de extracte din fructe de catina si afine pentru fiecare tip de produs
(suplimente, alimente functionale, bauturi), realizarea acestora la nivel de laborator.

2. Caracterizarea analitica a variantelor optimizate de extracte.

3. Realizarea de sarje de extracte pentru expedierea lor in Spania.

4. Realizarea de suplimente alimentare si produse alimentare functionale la nivel de laborator pe baza
extractelor obtinute (de rodii si citrice din Spania si de catina si afine din Romania).

S. Evaluarea din punct de vedere microbiologic, senzorial si nutritional a variantelor de produse obtinute.
6. Optimizarea formulelor celor doua tipuri de produse (suplimente alimentare si alimente functionale) la
nivel de laborator.

7. Caracterizarea analitica a variantelor optimizate de produse nou create.

8. Initierea studiilor de stabilitate a extractelor din sub-produsele de fructele de citina si afine, in conditii
accelerate si in timp real.

9. Diseminarea pe scara larga prin elaborarea a unui articol in baze de date internationale recunoscute
(BDI). Participarea la conferinte nationale si internationale.

REZULTATE

Al. Alegerea variantelor optime de extracte din fructe de catina si afine pentru fiecare tip
de produs (suplimente, alimente functionale, bauturi), realizarea acestora la nivel de

laborator.

Din experimentele de extractie efectuate in prima etapa a proiectului s-a vazut ca varianta cea mai buna
de extractie pentru a obtine un extract bogat in principiile active de interes — compusi antioxidanti — dar si din
punct de vedere economic, este o extractie cu solutie hidroalcoolica de concentratie 50% cu raportul material
vegetal:solvent de 1:3, urmatd de concentrarea extractului obtinut.

Trebuie mentionat faptul ca materiile prime, sub-produsele de catina si afine s-au modificat fatd de etapa
trecutd, deoarece firma Hofigal si-a schimbat tehnologiile de procesare. Astfel in loc de sub-produs de catina
rezultat de la extractia uleiului s-a utilizat sub-produs rezultat de la extractia sucului, iar in loc de sub-produs de
afine rezultat dupa scurgerea sucului prin dezghetarea fructelor congelate s-a utilizat sub-produs rezultat de la
extractia sucului. Aceste noi materii prime au fost caracterizate din punct de vedere microbiologic si
compozitional.

A2. Caracterizarea analitica a variantelor optimizate de extracte.

Variantele optimizate de extracte din sub-produse de catind si afin obtinute in laborator au fost
caracterizate din punct de vedere fizico-chimic si microbiologic, determinindu-se urmatorii parametrii:
- determinarea contaminarii microbiene - conform Farmacopeea Europeana in vigoare
- descriere: aspectc, culoare, miros gust — conform Farmacopeea Europeana in vigoare
- densitatea relativa - conform Farmacopeea Europeana in vigoare
- reziduu prin uscare - conform Farmacopeea Europeana in vigoare
- polifenoli totali — metoda Folin-Ciocilteu
- activitatea antioxidantd — metoda CUPRAC si metoda DPPH
- continut de proteine — Metoda Kjeldahl;

- continut de lipide — extractie directd Soxhlet;



- zahar total — metoda Schoorl modificata
- minerale - conform Farmacopeea Europeana in vigoare

A3. Realizarea de sarje de extracte pentru expedierea lor in Spania.

Sarjele de extracte din sub-produse de fructe de catina si afin pentru partenerul din Spania - AMC Innova
Juice and Drinks au fost realizate in laborator, sub forma de extracte hidroalcoolice 50% concentate pe
rotaevaporator pana la un reziduu la evaporare/substantd uscata optime. S-au realizat sarje de cate 1 kg din fiecare
extract care s-au ambalat in cutii alimentare din polipropilend cu capac, etichetate corespunzator. Deoarece
produsele se pastreaza la congelator, s-au trimis cu transport special la rece, pe cale terestra (transportator roman).

Produsele etichetate sunt prezentate in figura 5, iar in continuare sunt prezentate si fisele tahnice pentru
cele 2 produse.

——

Sarjele de extracte concentrate din sub-produsele de fructe de catina si afine care au fost trimise in Spania

A4. Realizarea de suplimente alimentare si produse alimentare functionale la nivel de
laborator pe baza extractelor obtinute (de rodii si citrice din Spania si de catina si afine din
Romania).

In cadrul echipei de cercetare a proiectului s-a decis si se dezvolte suplimente alimentare si alimente
functionale sub forma de batoane, utilizdnd extractele optimizate obtinute in cadrul firmei Hofigal, din sub-
produsele de fructe de catina si afine si extractele primite de la partenerul din Spania — AMC Innova Juice and
Drinks — de rodii si citrice.

Tinand cont de tipul de extracte avut la dispozitie si de compozitia lor fito-chimica, s-a hotarat dezvoltarea
a 2 tipuri de suplimente alimentare si 3 formule de batoane.

i

Amestecul si capsulele din Suplimentul alimentar 1



Amestecul si capsulele din Supliment alimentar 2

Pentru fiecare din cele 2 formule de suplimente alimentare s-au realizat cite 3 variante compozitonale,

variind procentul de ingrediente sau adaugand unele ingrediente acolo unde a fost cazul.

Pentru realizarea produselor alimentare functionale la nivel de laborator pe baza extractelor obtinute (de

rodii si citrice din Spania si de cdtina si afine din Romania) s-au conceput 3 formule.

Fazele procesului tehnologic ce trebuie parcurs pentru a realiza batoanele la nivel de laborator sunt

urmatoarele:

Receptie materii prime

Cantarire materii prime;

Dozarea si mixarea ingredientelor conform retetarului

Omogenizare masa obtinutd

Formare si calibrare baton

Ambealare prin infoliere individuala Folie trei straturi inscriptionata

Marcarea lotului, a datei de valabilitate si a schimbului care a elaborat produsul se face pe ambalajul
individual ca si pe cel colectiv ;

Ambalarea colectiva se face in sistem neautomatizat, cu sigilarea fiecarui bax in parte.

Intretinerea si curatirea utilajelor pe tot parcursul procesului tehnologic urmate de dezinfectarea cu
solutii speciale cu aprobare MS de utilizare in sisteme HACCP. Curatarea si igienizarea echipamentelor
sa face la inceputul si sfarsitul fiecarui proces de fabricare si schimb, atat a utilajelor cat si a spatiului
de lucru.

Ingredientele pentru fiecare varianta de batoane au fost combinate in diverse proportii pentru a asigura un

baton cu o consistenta potrivita, gust placut, valori nutritionale optime, dar si un aport de substante fito-chimice.

Chedl i

Batoéme Formula 1

Batoane Formula 2



AS8. Initierea studiilor de stabilitate a extractelor din sub-produsele de fructele de catina si
afine, in conditii accelerate si in timp real.

Studiile de stabilitate s-au initiat pentru extractele concentrate optimizate din sub-produsele de catina si
afine obtinute 1n laborator. S-au prelevat probe din ambele extracte si s-au furnizat si partenerului IBA, fiecare
dintre parteneri urmarind anumiti parametrii.

Parametrii care s-au urmarit pentru fiecare extract au fost: incarcatura microbiana, activitatea antioxidanta,
polifenoli totali, continutul de minerale, continutul de proteind si de zahar total.

A9. Diseminarea pe scara larga prin elaborarea a unui articol in baze de date internationale
recunoscute (BDI). Participarea la conferinte nationale si internationale.

Diseminarea s-a realizat prin participarea la o conferintd - a 15-a Conferintid nationald stiintifica si
informald a Centrului de Economie Montand CE-MONT Vatra Dornei/INCE/Academia Romdnd, organizata
in colaborare cu Agentia Nationald a Zonei Montane/MADR, Institutul National de Cercetare-Dezvoltare
pentru Biologie si Nutritie Animald (INCDBNA-IBNA Balotesti), Institutul National de Cercetare-Dezvoltare
pentru Bioresurse Alimentare - IBA Bucuresti, Forumul Montan din Roméania si Agentia Nationald pentru
Dezvoltare Rurala Montana ”Romontana” — publicarea unui articol BDI in Journal of EcoAgriTourism si
redactarea si trimiterea unui articol ISI, in luna decembrie 2021, spre publicare in revista FOOD, Special Issue
"Ecofriendly Valorization of New Sources of Ingredients for Food Fortifications", factor de impact 4,350 (2020)
— articol aflat in evaluare.

La conferinta a fost prezentata lucrarea “Research on chemical composition of sea buckthorn wastes”.
Autori: L. APOSTOL, L. A. MIHAI I. SMEU, , M. NEAGU, C. LUNTRARU, L. GACEU. — Prezentare orala.
(16 septembrie - 17 septembrie 2021). Invitatia, programul conferintei si abstractul lucrarii sunt prezentate mai
jos.
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RESEARCH ON CHEMICAL COMPOSITION OF SEA BUCKTHORN WASTES

Livia APOSTOL!, Laura Adriana MIHAI, Irina SMEU!, Mihaela NEAGU?, Cristina
LUNTRARUZ, Liyiy GACET?

' Mational Fezearch & Development Institute for Food Bio resources - IBA Bucharest, § Dinu Vintila Str., 0211202,
Bucharest, Romania

*Haofizal Export — Import 34, 2, Toiarea Serslar, Street, Bucharest, Romania

"Transilvania University of Brasov, 29 Frpilar Blvd., 500036, Brasov, Romania

Ag stated by Calin Georgescu (economist specialized in “macroeconomic”™ research and studies), the
primary ohjective of the “Country Project” for Fomania 1s the trizd of Food, Water and Energy, as well as
small producers and traditional farms, aimed as an economic model which will bring prosperity. Thus,
Fomanian research should find solutions for capitalizing the natural resources as efficiently as possible.
Currently, wastes from the bermies processing (manufacture of cold pressed oil and berries juice) are
undemuzed, which means losses from the cireular economy point of view. Therefore, it is to take advantage
of the significant content in bicactive compounds existing in these by-products which can be used
successfully in food mdustry, dietary supplements and cosmetic industries, with a positive impact on
consurmers’ health and beauty. Hippopha? rhamneiges L., also kmown as sea buckthom, 1= a flowening plant
species In the Elarasnacese family, native to the cold-temperate regions of Eurcpe and Azia It 1z a spiny
deciduons shrub. The plant 15 used in the food and cosmetics industries, in traditional medicine, as animal
fodder, in horticulture, and for ecological purposes.

In this context, we undertook a study on waste recovery from berries processing. There was carried out a
complete characterization of the nutritional composition of the waste resulted from obtaining cold-pressed
sea buckthomn oil. There were explored the physigo-chemical properties, as well as the fatty acids profile
of this sea buckthom by-product.

The obtained results revealed that the waste resulted from obtaiming cold-pressed sez buckthom oil 15 2
good source of protein (15.09 %), lipids (11.24 %2), s well as crude fibres (908 %6). This by-product
presents a high mineral content (mg/100g): potassium (6007, calcium (93), magnesiom (81), ron (5.84),
zinc (1.47) and copper (0.95), respectively. Alzo, the protein contained markedly amounts of essential
amino acids such as leucing, lysine, valine and phenylalanine. The total oil obtamed from the sea buckthom
waste was in a percentage of 11 24%¢. The fatty acids profile noted that the sea buckthom waste has an oleic
zcid content of 22 96%._ The content of monounsaturated fatty acids (WMUFA) was 18.77% and the content
of the polyumsaturated fatty acids (PUFA) was 32285, respectively, when compared with an average
content of 20.70% MUFA and 63.60% PUFA in cold-pressed sea buckthomn oil. Thus, from our results it
can be deduced that the sea buckthom fruits cold pressing, which does not invelve any thermal processes,
helps the preservation of a significant percentage of unsaturated fatty acids which are naturally found in sea
buckthom. Thus, the sea buckthom by-products can be used as 2 potential dietary source of MUFA and
PUFA.

In comclusion, sea buckthom waste iz 2 by-product which can be placed in the category of finctional
ingredients for obtaining healthy foed, with expectzble impact on the health and wellbeing of consumers,
athletes, vegetarian population included.
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Articolul BDI are titlul “Researches on the chemical composition of wastes from the manufacture of
berries”, autori: L. Apostol, L. A. Mihai, I. Smeu, S. Bobea, M. Neagu, C. Luntraru, L. Gaceu. Journal of
EcoAgriTourism, Vol. 17, no. 2, pag 77, 2021. https://rosita.ro/jeat/archive/2_2021.pdf . -

Coperta jurnalului cuprinsul si prima pagina a articolului sunt prezentate in continuare.
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Abstract: Cwrrently wastes from the manyfacture of berries jobtaining cold prozsed ail
and obtaining juced are low wred, which means thar are lost from the circular ecomomy
poir g view.

In this sudy, we carried  characterizanon of the nuridonal composinon of the
waste resulning from obramimg cold-pressed sea buckthorn oil.
We explored the plysico-chemical proparies as well the jary acids profile of the wasra
resulring from obiainime cold-pressed seq buckthorm oil.
The obtaned resulis revealed that are a good source of protern (15,00 %¢), lpids (11,24 %a)
and crude Fher (9.98 %p). This By-producr presenis @ high mineral comtent (mg/100gh:
potassium (G600, calcium {931, magnesium (81}, fron (6,84}, zinc (1,47) and coppar (0,93).
The total oil comtent af seq buckthorn waste was 11.14%. The results of che fatty acid
prafile showed thar sea buckhorn waste has an monounsaturared farmy acids (AWLUFA was
15,778, compared fo an average content gff 20.70% in cold-pressed sea buckthorn oil, and
the contenr of polyunsanrated farty acids (PUFA) was 55,28 %, compared o an queraes
content af 85.60% in cold-pressed sea buckthorm od.

.ﬁ_ﬂ‘ﬂ'm'di: Sea-buckthomm, waste, phvsico-chemical properties.

1. Imtroduction mes) are low used, which mwans that are lost
from the eweular economy pont of vew.

Sea buckthom fraits contam high amounts
of vitamun C, vitamin E, carotenoids, flavonoids
and health-beneficial fatty acids, as well as
higher amounts of vitamun B12 than other fimts.

They also contain serctommn, a monoamine
neurctransmitier responsible for regulating mood,

The Hippophaé rhamnoidesr L, also known
as sea-buckthorn 15 a species of flowenng plant
m the fanuly Flaesgmacsase, native to the cold-
temperate remons of Euwrope and A=siz. It 1= a
spmy deciduows shrub. The plant 1= used 1n the
food and cosmetics mdustnes. n fradifional

medicine, a5 ammal fodder, in horbculture, and
for ecological puposes [1.2, 5].

Although the sea buckthom production m
Fomama reaches mmportant values, it 15 found
that there = a deficit of technologies of upenor
and complete czpitabization of this mmportant
meountain resowrce, Alse, mndmaduzl processors
do not know or do not apply 3 mumber of
techmigues to quckly assess the quality of
products obtamed from the proceszng of these
fruts.

Carrently wastes from the menufactme of
bermes {obtaimng cold pressed oil and cbtaming

appetite, sleep and cogpmitive fimetions. meluding
memory znd learming [3. 4].

Thats why there 15 a need to take advantage of
mmportant confent 1 bicachve compounds
existing 1n these by-products which can be used
successfully: m  food mdustry, dietary
supplements and cosmetic mdustry with a
posiive mmpact on the consumer health and
baauty [6.7].

In thiz conmtext, within a Furopean project
(EUREEA, ctr. 1ES/ 2020-2023), we undertock 2
study on waste recovery from sea buckthom
processing. There was camed out a complete

Tl

Articolul ISI pentru revista FOOD are titlul “Antioxidant and chemical characterization of sea buckthorn
(Hippophae rhamnoides) byproduct for further valorization in nutraceuticals” si autori: Cristina Mihaela
Luntraru, Livia Apostol , Oana Bianca Oprea , Mihaela Neagu, Adriana Florina Popescu, Justinian Andrei
Tomescu, Mihaela Multescu, Iulia Elena Susman si Liviu Gaceu. lar datele de submitere si abstractul articolului
sunt prezentate mai jos.
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