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. Initierea studiilor de stabilitate a suplimentelor alimentare si alimentelor functionale in

conditii accelerate cat si in timp real.

Realizarea de extracte din sub-produsele de fructe de catina si afine la nivel de pilot.

3. Caracterizarea din punct de vedere fizico-chimic si microbiologic a extractelor din sub-
produsele de fructe de catina si afine obtinute la nivel pilot.

4. Realizarea de sarje experimentale de extracte din fructele de catina si afine la nivel pilot
pentru expedierea de mostre in Spania.

5. Continuarea studiilor de stabilitate prin caracterizarea din punct de vedere fizico-
chimic si microbiologic pe parcursul depozitarii a suplimentelor si alimentelor
functionale in vederea stabilirii termenului de valibilitate.

6. Diseminarea rezultatelor catre mediul stiintific prin publicarea rezultatelor sub formi
de articole in reviste de specialitate de prestigiu (BDI) si prin participarea la evenimente
stiintifice (conferinte, simpoziane, targuri, etc).

N

1.Initierea studiilor de stabilitate a suplimentelor alimentare si alimentelor
functionale in conditii accelerate cat si in timp real.

Produsele optimizate obtinute la nivel de laborator, extracte concentrate din fructe de catina
si afine, suplimente alimentare si alimente functionale sub forma de batoane au fost analizate din
punct de vedere fizico-chimic, microbiologic, prin evidentierea studiilor de stabilitate, realizate in
conditiile distincte: accelerate si in timp real.

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

Tinand cont ca produsele obtinute sunt extracte sub forma vascoasa, cu o umiditate de 20-25%,
fara alcool etilic in compozitie, acesta fiind eliminat prin concentrare la evaporator, acestea nu pot
fi pastrate in conditii normale la temperatura camerei si au fost pastrate la frigider, la aproximativ
8°C. Astfel studiul a fost efectuat in aceste conditii, fiind considerate conditii accelerate, de
asemenea o parte din probe au fost depozitate in congelator la -18°C, mergand pe ipoteza ca vor
rezista mai mult timp asa, iar acestea au fost considerate conditii normale/timp real.

Tn 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, ale caror caracteristici.

1.1.Evaluarea variantelor de suplimente alimentare si alimente functionale,
senzoriale si nutritionale, analizate din punct de vedere microbiologic.

Determinarea contamindrii microbiene pentru probele de suplimente alimentare sub

forma de capsule s-a realizat in conformitate cu Farmacopeea Europeana, editia in vigoare. Probele



au fost prelevate pentru analiza imediat ce suplimentele alimentare au fost realizate prin
urmatoarele standarde din domeniu analizei microbiologice.

Evaluarea suplimentelor alimentare si alimentelor functionale, senzoriale si nutritionale
obtinute la nivel pilot din punct de vedere microbiologic au fost analizate 6 standarde Tn domeniu,
care au stat la baza metodelor de analiza microbiologice utilizate:

SR EN ISO 6888-
1:2002

SR I1SO 16649-
2:2007

ISO 6887-1/2017

ISO 6887-4/2017

SR EN ISO 6579-

Microbiologia alimentelor si furajelor METODA ORIZONTALA PENTRU
NUMARAREA  STAFILOCOCILOR COAGULAZA -  POZITIVI
(STAPHYLOCOCCUS AUREUS SI ALTE SPECII). Partea 1: Tehnica pe mediu
de agar Baird — Parker.

- Microbiologia alimentelor si nutreturilor. Metoda orizontala pentru enumerarea
Escherichia coli pozitive la  — glucuronidaza. Partea 2: Tehnica de numarare a
coloniilor la 44°C folosind 5 — bromo — 4 — cloro — 3 — indolil B — D - glucuronat

Microbiologia lantului alimentar — prepararea probelor, suspensiei initiale si
dilutiilor decimale pentru examinarea microbiologica. Partea 1: Reguli generale
pentru prepararea suspensiei initiale si a dilutiilor decimale.

Microbiologia lantului alimentar — prepararea probelor, suspensiei initiale si
dilutiilor decimale pentru examinarea microbiologica. Partea 4: Norme specifice
pentru prepararea diverselor produse.

Microbiologia lantului alimentar. Metoda orizontala pentru detectarea, numararea

1/2017 si serotipozarea Salmonella. Partea 1: Detectarea Salmonella spp.
SR EN ISO Microbiologia alimentelor si furajelor. Cerinte generale si ghid pentru examenele
7218:2007 microbiologice.
Microbiologia alimentelor si furajelor. Cerinte generale si ghid pentru examenele
SR ENISO microbiologice. Amendament 1.
7218/A1/2013

2. Realizarea de extracte din sub-produsele de fructe de catina si afine la
nivel de pilot.

2.1.  Extracte din sub-produsele de fructe de citina si afine la nivel de pilot.

In urma prelucrarii datelor experimentale din etapa a-2-a la nivel laborator, s-a observat ca
variantele de extractie obtinute din extractele din fructele de catina si afine au fost realizate prin
macerarea cu recircularea si percolarea timp de 7 zile in solutie hidroalcoolica de concentratie
50%, cu o agitare timp de 5 ori pe zi a amestecul macerat cu solventul respectiv.

Aceasta operatie de extractie a fost preluata si in etapa a-3-a, experimentele extractelor din
fructele de catina si afine au fost prelucrate la nivel pilot prin cintarirea a 9 kg material vegetal
(fructe de catina si fructe de afine) pus ntr-un saculet de matase fin si introdus intr-un cosulet de
inox perforat pe unde se scurge solventul. Cantitatea de 27 litri de solvent hidroalcoolic de 50%,
se adauga printr-un vas de inox care avand o capacitate mare care se scurge lin printr-un robinet,
in recipientul percolatorului. Solventul hidroalcoolic de 50% se lasa sa se macereze timp de 24 de
ore peste materialul vegetal ( fructele de afine sau fructele de cétind), dupa care recircularea
solventului hidroalcoolic de 50%, se face in aceeasi zi de 5 ori, printr-un robinet care este atasat
la nivelul trinchiului percolatorului, unde solventul hidroalcoolic de 50%, trece printr-un vas mare
de inox, iar acesta este recirculat de sus n jos, prin niste vase de inox de capaciate mare. Operatia
de percolare a extractiei hidroalcoolice de 50% se face de 5 ori pe zi timp de 7 zile si de fiecare
data se face recircularea prin picurare lenta a solventului (v. Figura 1).



Figura 1. Percolator pentru extractie la nivel pilot

In a -8-a zi, la sfarsitul percolarii materialul vegetal a fost presat pentru recuperarea
solventului de extractie ramas, iar acestea si a fost reunit cu extractul obtinut in urma percolarii.

Cantitatea de extracte hidroalcoolice de 50% din fructele de catind si afine, obtinute prin
percolarea solventului de aproximativ de 25-30 Litri, iar aceastd cantitate de extracsie
hidroalcoolicd de 50% este introdusd intr-un balon cu o capacitate de 30-40 Litri la un
rotaevapoartor rotativ cu model Buchi R-25 EX, de nivel pilot pentru concentrarea extractului
respectiv pentru a se ajunge la un lichid vascos, cu o substanta uscatd de aproximativ 70-85%. La
concentrarea extractelor hidroalcoolice de 50% se foloseste un rotaevapoartorul rotativ cu
modelul Buchi de tip R 185Ex (v. Figura 2), dotat cu o pompa de vid, un chiller modelul Buchi,
de tip F-308, la nivel pilot si cu o baie de incalzire. Extractele hidroalcoolice de 50%, care le
concentram prin rotaevaporatorul rotativ, la o viteza rotativa de 90RPM, pe o baie de apd de
incalzire de aproximativ 50 °C, prin scaderea progresiva a presiunii din vasul de concentrare, pana
la o presiune minima de 40 mbari. Temperatura lichidului de racire recirculanta a fost coborata la
-5°C.



Figura 2. Evaporator rotativ, modelul Buchi, de tip R-185EX si chiller modelul Buchi, de
tip F-308, la nivel pilot

Concentrarea a fost realizata pana la un anumit procent de masa uscata, specific pentru fiecare
subprodus. Astfel, extractul concentrat la rotaevaporator din fructul de cétina s-a obtinut o masa
de substanta uscata de 80-85%, iar la extractul concentrat la rotaevaporator din fructul de afine s-
a obtinut o masa de substanta uscata de 75-80%. Aceasta determinare de substanta uscata a fost
realizata cu ajutorul unei termobalante analitice (v.figura 3).

Figura 3. Termobalanta analitica, modelul VWR.
Aceste extracte concentrate la evaporator din fructele de catind si afine au fost ulterior
depozitate in cutii alimentare din polipropilena cu capac, etichetate corespunzator si pastrate in
frigider.



2.2. Realizarea procesului tehnologic pentru cele doua extracte concentrate din fructe de
afine si catina.

In etapa a treia se realizeazd schema procesul tehnologic la nivel pilot pentru descrierea
operatiilor tehnologice a celor doua extracte concentrate la rotaevaporatorul din sub-produsele
fructelor de catina si afine. Prin realizarea schemei tehnologice, s-au pus 1n evidentd procesul
tehnologic descris mai jos:

Prezentarea procesului tehnologic (schema tehnologica) a extractelor hidroalcoolice de 50%
din fiuctele de catina si afine

Macinarea si cantarirea materiilor prime (Fructul de catina — deseu / fructul
de afine — deseu)

/

Omogenizarea materiilor prime cu solventul hidroalcoolic de 50%

/

Macerarea extractului de catina sau afine cu solvent hidroalcoolic de 50%,
timp de 7 zile

/

Recircularea si percolarea solventului hidroalcoolic de 50% de 5 ori pe zi

/

Concentrarea la rotaevaporator a extractelor din fructele de catind si afine in raport
material vegetal: sovent (1:3)

/

Obtinerea substantei uscate la concentrarea extractelor din fructele de catina si
afine.

/

Depozitarea extractelor concentrate din sub-produsele fructelor de catina si
afine in cutii de polipropilena, etichetate si inscriptionate

/

Pastrarea sau depozitarea extractelor din fructele de catina si afine la frigider
sau congelator




In tabelul nr 1., extractele concentrate la evaporator prezentate prin studiile accelerate in conditiile accelerate au fost pastrate in congelator la
temperatura de -18°C, iar in conditiile normale ( in timp real), acestea au fost pastrate la frigider la temperatura de 8°C

Conditii Conditii accelerate

normale

To T1 T2 Ts Ts Ts

Tn etapa a -3a, s-au realizat prelucrarea extractelor concentrate din fructele de catina si afine obtinute la nivel pilot prin efectuarea testarile
la momentul initial — To, in conditiile normale, iar in conditiile accelerate au fost descrise de la o luna — T1 pana la luna — Ts, probele fiind ambalate
si inscriptionate individual 1n cutii alimentare din propilena.

In tabelul nr.2, rezultatele extractului concentrat de citina pentru determinirile microbiologice sunt studiate in conditiile normale prezentate
n frigider la temperatura de 8°C si conditiile accelerate sunt prezentate in congelator la o temperatura de -18°C

Extractul concentrat din fructul de catina
Limite Conditii normale Limite Conditii accelerate
To T1 T2 To T1 T2

_ 1x 10 <10 <10 1.6x10 1.0x10* <10 23x 46X
10 10

_ 1 x 10? <10 <10 1.3x10 1.0x 10* <10 1.8x  3.3x
10 10



1 x 102

absent
absent

<10 <10 1.4x10
absent absent absent
absent absent absent

1.0x 10*

absent
absent

<10 1.7 x 2.4 X
10 10

absent  absent absent

absent  absent absent

Tn tabelul nr. 3, rezultatele extractului concentrat de afin pentru determinarile microbiologice sunt studiate in conditiile normale prezentate
in frigider la temperatura de 8°C si conditiile accelerate sunt prezentate in congelator la o temperaturad de -18°C.

absent
absent

Extractul concentrat din fructul de afin

Conditii normale

To T T2

<10 <10 1.5x
10

<10 <10 1.3 X
10

<10 <10 1.2x
10

absent absent  absent

absent absent absent

Limite
1 x 10*
1x10*
1 x 10*

absent
absent

Conditii accelerate

To T T2
<10 2.8 X 5.6 x 10
10
<10 25x 46x10
10
<10 2.5x 3.3x10
10
absent  absent absent
absent  absent absent

Dupa cum se poate observa din datele obtinute pana in prezent, din punct de vedere microbiologic extractele concentrate sunt Stabile Tn timp.

In aceasta etapa a proiectului, colectivul de cercetare de la SC HOFIGAL S.A. a realizat studii de stabilitate a suplimentele alimentare si

[sY)

polifenoli totali, flavone totale,

capacitatea antioxidantad (TAC-CUPRAC, FRAP II si DPPH)
continut de minerale,

continutul de protein totala,

-continutul de zahar prin modificarea ,,metodei Schoorl,
incarcatura microbiana, etc.

AN NI NN NN

limentele functionale in conditii accelerate si in conditii normale/ timp real, evaluand urmatorii parametrii:



Tn tabelul nr. 4, rezultatele extractului concentrat de citina pentru determinirile fizico-chimice sunt studiate in conditiile normale
prezentate 1n frigider la temperatura de 8°C si conditiile accelerate sunt prezentate in congelator la o temperatura de -18°C.

Extractul concentrat din fructul de catina
Conditii normale Conditii accelerate

To T T2 To T T2
Continutul de polifenoli totali (mg GAE/100g) 7678.57 7455.96 7356.99  7678.57 73226.85 7136.88
Capacitatea antioxidanta (DPPH)(mg Trolox/100g) 23087.07 22203.77 20356.89 23087.07 21035.55 19566.78
Capacitatea antioxidanta (TAC — CUPRAC 26772.98 25664.54 23456.52 2672298 24895.22 21564.63
(mg Trolox/100g)

Capacitatea antioxidanta (FRAP II) (mg Fe2S04/1009) 20676.02 19987.85 18772.77 20676.02 18569.55 17456.66

Continutul de proteina totala (%) 7.28 7.08 6.55 7.28 6.99 6.23

Continutul de zahar total (%) 10.01 8.89 7.77 10.01 8.58 7.25

Tn tabelul nr.5, rezultatele extractului concentrat de afine pentru determindrile fizico-chimice sunt studiate in conditiile normale
prezentate n frigider la temperatura de 8°C si conditiile accelerate sunt prezentate in congelator la o temperatura de -18°C.

Extractul concentrat din fructul de afin
Conditii normale Conditii accelerate
To T1 T2 To T T2

Continutul de polifenoli totali (mg GAE/100Q) 15642.33 14896.22 13459.55 | 15642.33 | 13252.33 | 11897.44
Capacitatea antioxidanta "DPPH” (mg Trolox/100g) 45600.14 43123.15 41289.33  45600.14 41092.56 39878.78
Capacitatea antioxidantd "CUPRAC” (mg Trolox/100g) 55175.09 51256.95 498752.25 | 55175.09 | 50245.65 48256.98
Capacitatea antioxidantd “FRAP II” (mg FeSO4x7H-0 /1009) 41789.88 39665.66 37235.44  41789.99 38972.21 36456.45

Continutul de proteina totald (%) 2.39 2.12 1.88 2.39 1.89 1.67

Continutul de zahar total (%) 36.80 34.44 32.78 36.80 33.55 31.56




Se poate observa ca principiile bioactive scad in timp, intr-un ritm mai accelerat in cazul conditiilor accelerate — pastrare la
frigider, astfel continutul de polifenoli pentru extractul de cétina scade la T2 cu aproape 9.8% fatd de momentul initial, iar pentru extactul
de afine cu 9,1%. Se observa o scddere 1n acelasi ritm si a activitatii antioxidante si o scadere usoara a continutului de proteine si zahar.

Din experienta cunoastem faptul cd scdderea continutului de polifenoli este normala in cazul preparatelor vegetale, mai ales ca
in cazul de fatd, unde, cu totul cd au fost pastrate in conditiile stabilite, probele nu au fost ambalate individual pentru analiza de la inceput
si s-au luat probe din acelasi recipient la fiecare timp, iar aceste modificari de temperatura influenteaza stabilitatea. Tocmai de aceea s-
a hotarat sa se reia studiul de stabilitate pe extractele obtinute la stadiul de pilot, cand vom avea si cantitati mai mari cu care sa lucram
si si putem si le impartim pe timpii de analiza de la inceput. In tot cazul rezultatele obtinute atat la analiza microbiologica cat si la cea
fizico-chimica sunt promitatoare.

Figura 4. sarja de extract concentrat la Figura 5. sarja de extract concentrat la
rotaevaporator din sub-produsul de citina rotaevaporator din sub-produsul de afin
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EVALUATION OF THE ANTIOXIDANT CAPACITY OF SEA-BUCKTHORN (HIPPOPHAE
RHAMNOIDES) BERRIES BY-PRODUCT EXTRACTS FOR FURTHER VALORIZATION

Mihaela Neagu', Cristina-Mihaela Luntraru', Adriana Florina Popescu’, Justi

ian-Andrei Tomescul, Livia Apostol?

Introduction

Globally, throughout the whole chain of the agri-food industry, very large quantitics of waste and by-products arc so their recovery is an imp: desid but also a
great ch; n (Hij ides) berries have important nutritional and pharmaceuucal properties conferred by the pol i vitamins, mi 1s, an
fatty acids content, also by their antioxidant capacity. The by-product from the production of the sea-buckthorn juice could be further used a for food and i being a
valuable source of bioactive compounds. The aim of the study was the recovery of the n by-product by and ing two extracts that could be further valorised

in food and nutraceuticals.
Key words: Sea-buckthorn berries, By-product, Polyphenol: joxi pacity.

Tablel. Ci i of s oy-prod

Total
polvpl.lcnuls
£/g)

Total flavonoid
(mg QE/g)

Lipid Content | Vitamin C Total
(mg/g) (mg/g) | carotenoids
(mg/g)

Mineral content (mg/100 g)

Cu Zn Mn Fe Ca Mg Na K

et 3293 51.29 89.49 100.7 100 25 03 25 16 05 2.7 40 17 23 560

Fig. 1. Sea-buckthorn fresh berries and the by-product s
resulting from the juice extraction Materials and Methods

The processed sea buckthorn fruits were a mix of 4 varictics of organically certified sea buckthorn from a plantation in Gorj County, Romania. The fruits were harvested in August 2021,
quickly frozen at —44 =C, then stored at —25 =C until processing. The fruits were sorted, cleaned and cold pressed in order to obtain the juice. The obtained by-products, that is, the skin and
seeds, were dried at a temperature of 40-45 =C, up to a humidity of 10%, for about 70 h. The by-product of sea-buckthorn fruits ing from the juice extraction, dried, and grinded was
purchased from a local supplier.

The cxtractlons were perforrncd with in two processes, using ethanol 50% as solvent and a plant : solvent ratio of 1 : 3 in both cases:

a) y with five and a final leaching (SBM)

b) L ication in an tank with an (STEEL® Ultrasonic Generator 500-DG), with a frequency of 38 kHz, amplitude of 2.5 pm, power 100%.
Extraction time was 10 min, and temperature increased from 25 C (initially) to 70 =C at the end of the process (SBUs)

The resulting extracts were filtered through silk cloth and ina por (Buchi R-300) with a reci ing chiller (Buchi F-308) to a dry weight of approximately

80% at a maximum temperature of 50 =C and stored in tightly closed containers at 4 =C.

Fig. 2. STEEL® Ultrasonic Generator 500-DG

Fig. 3. Buchi R-300rotavapor

(TPC)

TPC was cvaluated usiig Folin—Ciocalteu method. Sample extracts were mixed with 5 mL of 10% Folin—Ciocalteu’s phenol reagent and let to stay for 3 to 5 min at room temperature.
After incubation, 4 ml/ of 7.5% Na,CO, was added, and the reaction mixture was mixed thoroughly and left to stand for 1 h at room tempera(un: The absorbance was measured at 765 nm
against water, with a Jasco V-530 UV-VIS and total p content was cal. using a Gallic acid curve with ranging from
1 to 5 pg/mL and expressed as Gallic acid equivalent per gram.

Antioxidant Capagity CUPRAC Assay
One milliliter of 072 mol/L copper sulphate was mixed with 1 mL of 7.5 x 107* mol/L. neocuproine, 1 mL of 1 mol/L. ammonium acetate buffer with pH 7.0, 0.1 mL sample extract, and 1
mL of water. Th¢ reaction mixture was mixed and incubated for 30 min at room temperature. The absorbance was measured at 450 nm against a blank sample prepared with water instead
of sample extragt, with a Jasco V-530 UV-VIS sp and the capacity was using a Trolox standard calibration curve with concentration ranging from 10
t0 60 pg/mL arfd expressed as Trolox equivalent per gram.

Antioxidant Capacity FRAP I Assay

Sample extracts were mixed with 2 mL of freshly prepared FRAP 11 reagent (2.5 mL of a 10 mmol/L TPTZ (2, 4, 6-tripyridyl-s-triazine) solution in 40 mmol/l HCI, 2.5
mL of 20 mmol/L FeCly, and 25 mL of 0.1 mol/L acetate buffer, pH 3.6, and incubated at 37°C for 10 min), and the volumes were brought up to 10 mL with distilled
water. The absorbance was measured after 10 min at 593 nm against a blank prepared with water instead of sample extract, with a Jasco V-530 UV-VIS
P and the antioxi capacity was calculated using a FeSO,X7H,O standard calibration curve with ions ranging from 1 to 10 pg/mL and
expressed as Fe** equivalent.

Results and Discussions

Table 2. Polyp. pacity of the two. - extracts

Total Polyphenols (TPC) (mg GAE/g) 105.16 160.78
Antioxidant Capacity CUPRAC (mg Trolox/g) 229.38 438.66
Antioxidant Capacity FRAP II (mg/g Fe?") 287.93 416.66

It can be observed that SBM and SBUs extracts have a much higher content of pe 1s than n by-product, 3 times higher for the extract obtained by
maceration and almost 5 times higher for the extract obtained by ultrasonication. These results show that by ad dp ing of by-prod through various extraction
methods, compounds with a high content of polyphenols can be obtained.

Regarding the antioxidant capacity. CUPRAC assay is used to measure the antioxidant capacity of plants and the cupric ion ing ability of pol itamins C, and
vitamin E, while the FRAP Il method is sensitive in the of total power of plants and pharmacological plant products.

The capacity by both shows similar results to those obtained for polyphenols. It can be seen that ultrasound extraction is more efficient than

maceration, with the antioxidant capacity being significantly higher for SBUs samples compared to SBM (91% higher expressed in Trolox equiv. and 45% higher expressed in Fe2*
equiv.). Additionally, the values of the antioxidant capacity obtained for the SBM and SBUs samples are significantly higher than those of the by-product sample.

Conclusions
From the obtained results, it can be seen that both ion and jons are promising f s for the recovery of polyphenols and antioxidant capacity but
the ultrasound extraction process showed better results.
In this study. it was proved that the n b d ing from the juice extraction can be further valorized by different ion and

gnd the extracts can be used to acquire nutraceuticals or vanous food supplements.

IHofigal Expol
National Rese:

dport SA, Intrarea Serclor 2, 042124 Bucharest, Romania
tch §nd Development Institute for Food Bioresources - IBA, Dinu Vintila 6, 21102 Bucharest, Romania

Q) HOMGAL 1-f EUREKAE e e e

vation within PNCDI 111, Ctr:188/2020 (NUTRIFRUCT).




Poster nr 2 : IBA Bucuresti a prezentat la acelasi congres lucrarea “ WASTES FROM
THE MANUFACTURE OF BERRIES OIL - A RICH SOURCE OF NUTRIENTS FOR
USE IN FOOD INDUSTRY”.

Autori: Livia APOSTOL, Mirela Elena CUCU, lulia Elena SUSMAN, Cristina Luntraru, Mihaela
NEAGU, Liviu GACEU — Poster. (16 septembrie - 17 septembrie 2021) abstractul lucrarii este
prezentat mai jos.

WASTES FROM THE MANUFACTURE OF BERRIES OIL - A RICH SOURCE OF
NUTRIENTS FOR USE IN FOOD INDUSTRY

Livia APOSTOL?, Mirela Elena CUCU*, lulia Elena SUSMAN?, Cristina Luntraru?, Mihaela
NEAGU?, Liviu GACEU?
' National Research&Development Institute for Food Bioresources — IBA Bucharest, 6 Dinu
Vintila Street, Bucharest, Romania
2 Hofigal Export — Import SA, 2 Intrarea Serelor Street, Bucharest, Romania
Transilvania University of Brasov, 29 Eroilor Blvd., 500036, Brasov, Romania

* Corresponding author: Livia Apostol, apostol livia@yahoo.com

Abstract: Taking into consideration the circular economy context, from the processing of agro-
industrial raw materials result by-products and residues which can be transformed into the
functional food ingredients. Given the importance of nutritionally rich foods for healthy diet
choices, the challenge for producers is to find suitable and convenient ingredients for the
nutritional improvement of food. Currently wastes from the manufacture of berries (obtaining cold
pressed oil and obtaining juice) are less used, which means that they are lost from the circular
economy poit of view.

The aim of the study was to evaluate the nutritional composition of the waste resulting from
obtaining cold-pressed sea buckthorn oil.

The obtained results revealed that are a good source of protein (15,09 %), lipids (11,24 %) and
crude fiber (9,98 %). This by-product presents a high mineral content (mg/100g): potassium (600),
calcium (95), magnesium (81), iron (6,84), zinc (1,47) and copper (0,95). The total oil content of
sea buckthorn waste was 11.24%. The results of the fatty acid profile showed that sea buckthorn
waste has a content of 18.59% monounsaturated fatty acids (MUFA), compared to an average
content of 20.70% in cold-pressed sea buckthorn oil, and the content of polyunsaturated fatty acids
(PUFA) was 59.45 %, compared to an average content of 68.60% in cold-pressed sea buckthorn
oil.

The protein content of essential amino acids such as: leucine (5.50%), lysine (4,04%), valine
(3,98), phenylalanine (3.45%) and threonine (3.25%). The chemical characterization performed
in this study is evidence that the waste resulting from obtaining cold-pressed sea buckthorn oil can
serve as a valuable source of nutritional components for the food industry.

Keywords: Waste, Sea-buckthorn, nutritional properties, fatty acid, minerals content.
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Abstract

The by-product resulting from the production of the sea-buckthorn (Hippophae rhamnoides) juice may be a functional
food ingredient, being a valuable source of bioactive compounds, such as polyphenols, flavonoids, minerals, and fatty
acids. For checking this hypothesis, two extracts were obtained by two different methods using 50% ethyl alcohol
solvent, namely through maceration—recirculation (E-SBM) and through ultrasound extraction (E-SBUS), followed by
concentration. Next, sea-buckthorn waste (SB sample), extracts (E-SBM and E-SBUS samples) and the residues
obtained from the extractions (R-SBM and R-SBUS samples) were characterized for the total polyphenols, flavonoid
content, antioxidant capacity, mineral contents, and fatty acids profile. The results show that polyphenols and
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flavonoids were extracted better by the ultrasound process than the other methods. Additionally, the antioxidant
activity of the E-SBUS sample was 91% higher (expressed in Trolox equivalents) and approximately 45% higher
(expressed in Fe?* equivalents) than that of the E-SBM sample. Regarding the extraction of minerals, it was found
that both concentrated extracts had almost 25% of the RDI value of K and Mg, and also that the content of Zn, Mn,
and Fe is significant. Additionally, it was found that the residues (R-SBM and R-SBUS) contain important quantities of
Zn, Cu, Mn, Ca, and Fe. The general conclusion is that using the ultrasound extraction method, followed by a process
of concentrating the extract, a superior recovery of sea-buckthorn by-product resulting from the juice extraction can
be achieved. View Full-Text

Keywords: sea buckthorn pomace; ultrasound extraction; maceration; antioxidant capacity; biochemical
characterization
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This is an open access article distributed under the Creative Commons Attribution License which permits
unrestricted use, distribution, and reproduction in any medium, provided the or the original work is properly cited.
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