I n I I Universitatea

Transilvania
II din Bra:;:ov

TEZA DE ABILITARE

Abordari inovative in optimizarea
tehnologiilor fermentative siin

evaluarea calitatii produselor
alimentare

PROCESE

CALITATE

Domeniul: Ingineria Produselor Alimentare

CERCETARE

Prof. dr. ing. PADUREANU Vasile

Universitatea Transilvania din Brasov - 2026




I INTRODUCERE

Doua directii majore de cercetare

01 02

Tehnologii fermentative Calitate, siguranta
si neconventionale si functionalitate

Microbiologie ® HAP e preparate
gastronomice/catering
Metode analitice si siguranta alimentara

Must e vinuri rosii ® otet de afine
Ultrasunete si compusi bioactivi
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I REALIZARI STIINTIFICE

Abordarea metodologica a cercetarilor

01 02 03 04 05

Materie prima Procesare Analize Modelare Aplicabilitate
Struguri, afine, carne si IR sesiEmT T, S TPC, MA., FRA.P, HELC, ANOVA, RSM, clasificare Calltate,.sguranta Si
peste teste microbiologice optimizare

Studiile combina tehnologia, experimentul analitic si evaluarea statistica.
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DIRECTIAI

Optimizarea tehnologiilor fermentative si
nheconventionale

Obtinerea produselor cu valoare bioactiva ridicata prin interventii tehnologice controlate.

MUST $I VINURI ULTRASUNETE OTET DE AFINE

Prof. dr. ing. Vasile PADUREANU e Universitatea Transilvania din Brasov 14/73



I DIRECTIA |

Lucrarile stiintifice analizate

2020 Molecules Pasteurizare versus HPU e suc de struguri rosii

2023 Sustainability Optimizarea extractiei prin RSM ¢ must Merlot

2024 Food Science and Technology Compusi bioactivi si caracteristici cromatice ale vinului
2024 Studiu vinuri rosii Parametri de calitate si gruparea probelor

2023 Fermentation Proprietatile antioxidante ale otetului de afine
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FIR CONDUCTOR

Logica stiintifica a cercetarilor cu HPU

Matrice

struguri / must / vin / afine

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari

Proces Mecanism Raspuns Optimizare
ultrasunete de mare cavitatie e transfer de bioactivi e culoare e amplitudine x timp x
putere masa microbiologie macerare

Ipoteza comuna
e cresterea extractiei compusilor cu valoare biologica;

e modificarea favorabilad a proprietatilor cromatice si antioxidante;
e posibilitatea reducerii tratamentelor conventionale sau a timpilor de proces.

cavitatie

16 /43
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Sucul de struguri rosii: pasteurizare versus HPU B oecutes -

Article

An Overview of Effects Induced by Pasteurization
and High-Power Ultrasound Treatment on the Quality
of Red Grape Juice
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Abstract: In juice processing, ultrasound treatment has been tested as a potential alternative to

conventional thermal methods to inactivate micr and to enhance the status
of juice. In this study, the impact of p and high-p 1t d treatment on the
quality of red grape juice was investigated in terms of the content of bioactive compounds such as
TRATAMENTE phenolic compounds and t-ascorbic acid as well as regarding the microbiological and physicochemical

properties. The grape juice was subjected to pasteurization (80 °C, 2 min) as well as to ultrasound
treatment with an amplitude of 50 and 70% for 5 and 10 min. The results indicated the same level

| phenolic content for pasteurized and sonicated samples for 10 min with an amplitude of
hile the highest level of 1-ascorbic acid was recorded for sonicated samples with an amplitude
for 10 min. pH of sonicated samples decreased with amplitude and treatment time while

= Martor, pasteurizare 80°C/2 minute si HPU la 50% sau 70%, timp de 5 ori 10

.
m I n te indicated the usefulness of juice sonication to enhance the inactivation of microorganisms. Thus, the
U . high-power ultrasound treatment might represent a viable technique to replace the conventional

thermal treatment in grape juice processing,

D ET E R M I N A RI ::(y:::::;“r::sgm pe juice; pasteurization; high-power ultrasound treatment; phenolic compounds;

= Polifenoli totali, vitamina C, profil fenolic, pH, °Brix, aciditate si indicatori

Grapes are one of the largest fruit crops harvested around the world. However, grape juice is not
. . . consumed worldwide in large amounts because of its higher sugar content or higher acidity, but it can

m I C ro b I e n I be mixed with apple or other juices [1-3]. The last decades were characterized by numerous studies
° related to the chemical constituents of grapes, especially phenolic compounds that are secondary plant

metabolites with free radical scavenging activity [4,5). The main phenols in grape belong either to

the flavonoid family or the non-flavonoid one. Among the flavonoid family, anthocyanins, flavanols,

flavonols and dihydroflavonols are considered to play an important role in the pigmentation and

Molecules 2020, 25, 1669; dok 103390 molecules25071669 www.mdpi.comfjournalmolecules

variante experimentale
analizate
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Energia ultrasonica si cresterea temperaturii

50,2°C 2 66,0°C

64.0 oC

23.2% .
Cresterea amplitudinii intensific erage 50.2 f
incalzirea probelor.
Dupa 10 minute, media a atins 50,2°C
la A50%, respectiv 66,0°C la A70%.
Temperatura trebuie controlata
pentru pastrarea compusilor
sensibili.

(a) (b)

Figura 2.2 - Termografie HPU, 10 minute
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Efectul HPU asupra polifenolilor totali

TPC: diferente intre regimuri

A:P; A: HPU (A50%, 5 min);

B: HPU (A50%, 5 min); B: HPU (A70%, 5 min);

C: HPU (A70%, 5 min); C: HPU (A50%, 10 min);

= Pasteurizarea: pierdere de 3,05% fata D: HPU (A50%, 10 min); D: HPU (A70%, 10 min).
de martor. E: HPU (A70%, 10 min).

= HPU A70%/10 min: reducere de

. . 0 - T T T T 0 - T T T
4,09%, apropiata de tratamentul L. r D
= termic. -3.05 4.0 -1.08

-10 4 -10
Alte combinatii HPU au produs
pierderi mai mari (aprox. 25-30%). 20 4 20 4

-22.76
-25.12

_30 -

-30 4

changes in TP content (%)
changes in TP content (%)

-28.26 -28.21
-30.44 _30.4
40 - -40 -
treatment treatment
(@) (b)

Figura 2.3 — Variatia compusilor fenolici
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Retentia vitaminei C la sonicare

L

+66,67% vs. pasteurizare A:P; A: HPU (A50%, 5 min);
B: HPU (A50%, 5 min); B: HPU (A70%, 5 min);
C: HPU (A70%, 5 min); C: HPU (A50%, 10 min);
. . D: HPU (A50%, 10 min); D: HPU (A70%, 10 min).
= HPU A70%/10 min: 568 mg/L acid L- . _
. E: HPU (A70%, 10 min).
ascorbic.
A 80 ~ 80 -
= Crestere de 25% in raport cu proba 66.67
martor. ol
= Crestere de 66,67% comparativ cu
proba pasteurizata.

60 -
40 - 34.51

20 4

changes in L-AsAc content (%)
=
0
@0

changes in L-AsAc content (%)
[ ]
(=)
™

L
n
'
~
w
=
w~

treatment treatment

(a) (b)

Figura 2.4 — Variatia acidului L-ascorbic
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Efectele microbiologice ale tratamentelor

1,13 0,53

log UFC/mL ¢ numarul total de germeni log UFC/mL ¢ Enterobacteriaceae

Cele mai scazute incarcaturi bacteriene au fost observate la HPU A70% / 10 minute.

Sursa: teza, p. 19 (valori raportate pentru HPU A70%, 10 min)
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Concluzie: potentialul HPU ca alternativa

= Amplitudinea de 70% a fost mai eficienta decat 50% pentru parametrii investigati.
= Regimul A70%/5 minute favorizeaza anumite flavonoide si resveratrolul.

= Regimul A70%/10 minute a asigurat reducerea incarcaturii microbiene si valori ridicate de vitamina C si polifenoli
totali.

Optimizarea trebuie sa echilibreze siguranta microbiologica si retentia compusilor bioactivi.

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Molecules, 25(7), 1669 (2020) « Teza, pp. 10-22 22/73
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¢ Optimizarea extractiei in must de Merlot

Model de optimizare

Sustainatility 2023, 15, 6697 1702
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Abstract: The primary focus in the production of quality red wine is the extraction of grape com-
ponents, which can be achieved in a variety of ways. This work investigates the extraction yield
of biologically active compounds from crushed Merlot grapes, as a result of ultrasound treatment

applied before tion, and the p a laboratory scale using response
surface (RSM) within | composite design (CCD) model. The
response was studied were amplitude (A) % and treatment time (t), while the dependent variables
i were the total phenolic compounds (TPC), monomeric anthocyanins (MA), and antioxidant activity f
updates expressed as ferric reducing (FRAP) and 2,2-diphenyl-1-picrylhydrazyl (DPPH) :
Coaton:Maier A: Padumama, v frve radical scavenging activity. The results showed that the applicstion of high-power ultrasound
Lup, L Care, A Badiras € treatment to erushed grapes for a few minutes inereased both the extraction rate of bioactive com-
Fadureana, . Alewa, £ Powra. pounds and the antioxidant activity by a maximum of 12 times for the TPC, 14 times for the MA, 36
M-A, Optimisaion of A Pocsduss fimes for the FRAP value, and 1877% for the DPPH. The optimized solution had an amplitude of 90%
e e and a treatment time of 4 min and 24 s yielded between—S8.70%
Swlogically Active Compoundsin g 3,14%, confirming the proposed model. Thus, the RSM model is recommended as a tool to
R Grape Must Uning High-Poveer - ”
HH RO S S optimize a procedure 1 both rate of . from grapes
and the antioxidant propeties of grape must. Our results demanstrate the ultimate benefits of using © (@

667, batps:/ /ol oeg /10.5090/

S, lrasonic treatment on crushed grapes at the beginning of the winemaking process, a & highly

proving F high ls, with significant

Academic Edoes: Facundo applicnion pMml- Gl
Keywords: red grapes; bioactive compounds; antioxidant activity; ultrasound; extraction

Katareyna Chojnacka, Jorge
s R S optimization procedure

5. Otmon-Son and Antoni Sancher
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Accep 13 Apel X23 1. Introduction

Fablahad: 13 4peli 205 Wine is a cultural emblem, whose function has evolved over time from being a vital

source of sustenance to becoming a social and cultural accompaniment to food. The

production of wine grapes of 33.8 million tons and the volume of wine produced globally
in 2022, which was between 257.5 and 2623 mllh(ln hn\lohh'h of wine, with a midpoint

Loms MDY el Soirant. CStimate of 259.9 million hectoliters, s to the level seen in

T atice s 4 cper scces atice 2021, The worldwide output level can be rv:gar\lvd as somewhat below average for the

dutribated under the terms and  fourth year ina row [1].

Copyright: © 2023 by the authors

it ofthe Crutive Comncrm To satisfy the varied sensory preferences of consumers, it is essential to be able to
Atition (CC BY) lomse (hips//  Manufacture several red wine types, and wine producers are continually changing their
cmstvocommons g lnwes/by/  winemaking techniques to this end. When making high-quality red wine, the extraction of
a0 grape which can be conducted in a variety of ways, is the major focus [2].

Sustainabiity 2023, 15, 6697. htps:/ /dok oeg /103390 /su1 508667 hitps / /wwwmdpi.com/fournal/sustainability

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari

Solutia optima

90% amplitudine ® 4 min 24 s

Maier et al., Sustainability 2023, 15, 6697  doi:10.3390/su15086697

Figure 6. The numerical optimization plots for the optimal solution: (a) predicted value for the TPC;

(b) predicted value for the MA; (c) predicted value for the FRAP; (d) predicted value for the DPPH.
Figure 7 shows graph for the op i

the point at which the response criteria is met.

f the Model

The optimization analysis was used to guide the validation trials, which were con-
ducted using the same methodology at the ideal selected amplitude—90% and treatment
of time 4 min and 24 5. The predicted data were found to be TPC—1278.52 (ug GAE/mL),
MA—21264 (mg/L), FRAP—45.09 (umol Fe?* /mL) and DPPH—76.31%, as observed in
Figures 6 and 7.

The observed response data and the predicted data from the modelled response were
compared under the extraction conditions. The errors for the TPC, MA, FRAP, and DPPH
were —870%, ~0.99, 3.14 and 0.25%, respectively, as shown in Table 7, indicating the
confirmation of the model.

3.6. Confirmatior

23/ 43
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Designhul experimentului de optimizare

01 02 03 04 05

Struguri Merlot Pretratament HPU Durata Raspunsuri Optimizare RSM

Materie prima, recolta

2019 A =50, 70, 90% t=3, 4, 5 minute TPC ¢ MA ¢ FRAP ¢« DPPH Predictie si validare

13 probe randomizate ® 3 repetitii ® 5 puncte centrale

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) « Teza, pp. 22-39 24173
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Temperatura mustuluiin functie de HPU

26,2°C -60,17°C

60 Amplitude (%)
- 0
= Temperatura creste odata cu : -4 50
intensitatea si durata sonicatiei. __ 50 . - 70
= SM50/3: 26,20°C; SM90/5: 60,17°C. $ . 90
@
= Parametrii termici afecteaza cinetica @ 40
-
extractiei. a
=
= N
30 -
.
20 -
0 3 4 5

Treatment time (min)

Figura 2.5 - Temperatura si parametrii HPU

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) « Teza, pp. 22-39 25173
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Optimizarea continutului total de polifenoli

= Continutul TPC variaza semnificativ
in functie de factorii de proces.

= Amplitudinea este un factor

important pentru eficienta extractiei.

= RSM permite identificarea unui
domeniu de operare, nu doar a unei
probe izolate.

PADUREANU Vasile  TEZA DE ABILITARE * 2026

B Time (min)

45

3D Surface

TPC (ug GAE/mL )
—l

2000
1500
1000
5 s
9
2
E -500
90
£ w0 » A Amphtude (%)
3 50
A Amalitude (%1
(a) (b)

Figura 2.6 — Suprafete de raspuns TPC

Sustainability, 15(8), 6697 (2023) « Teza, pp. 22-39
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Optimizarea antocianilor monomerici

= Antocianii determina intensitatea si
stabilitatea culorii.

= Analiza raspunsului evidentiaza
efectul combinat al amplitudinii si
timpului.

3D Surface

= Scop: imbunatatirea extractiei fara
degradare excesiva.

A: Amplitude (%)
MA (mq CGE/L)

A Ampltude (%) h B: Time (min)

Figura 2.7 — Modelarea antocianilor

PADUREANU Vasile  TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) » Teza, pp. 22-39 27173
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Activitatea antioxidanta: FRAP si DPPH

3D Surface

FRAP (pmol Fe2+/ml)

48,32 FRAP | 77,2% DPPH

= Activitatea antioxidanta se coreleaza 3 ”
cu compusii fenolici extrasi. . :
= SM90/5: 48,32 pmol Fe**/mL (FRAP) si
77,2% (DPPH). : ; ! ¢ P
= Maximele individuale nu coincid g o

obligatoriu cu optimul global.

DPPH scavenging activity (%) 30 Surface

B Tirme (mvin

DPPH scavenging actiaty (%)

A hevplaue (%)

()

Figura 2.8 —Modele FRAP si DPPH

PADUREANU Vasile  TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) » Teza, pp. 22-39 28/73
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Optimizarea simultana a raspunsurilor

A=90%et=4:24

= Modelarea urmareste maximizarea
TPC, MA, FRAP si DPPH.

= Optimum: amplitudine 90% si
aproximativ4 min 24 sec.

= Graficul ofera un compromis
tehnologic intre indicatorii de calitate.

B Time (i

8 Time (mind

Figura 2.10 — Optimizare multi-raspuns

PADUREANU Vasile  TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) » Teza, pp. 22-39 29/73
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Confirmarea modelului RSM

-8,70% -0,99%

eroare predictie TPC eroare predictie MA

+3,14% +0,25%

eroare predictie FRAP eroare predictie DPPH

Diferentele dintre valorile observate si cele prezise sustin adecvarea modelului experimental.

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Sustainability, 15(8), 6697 (2023) « Teza, pp. 22-39 30/73
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Studiul 3 ¢ HPU, compusi bioactivi si cromatica vinurilor rosii

Scientific Papers. Series B, Horticulture. Vol. LXVIIIL, No. 1, 2024
Print ISSN 2285-5653, CD-ROM ISSN 2285-5661, Online ISSN 2286-1580, ISSN-L 2285-5653

INFLUENCE OF HIGH-POWER ULTRASOUND TREATMENT
ON RED WINE QUALITY PARAMETERS

Alina MAIER!, Vasile PADUREANU', Cristina CANJA!, Mirabela loana LUPU’,
Geronimo Riducu BRANESCU', Cristina PADUREANU', Mariana-Atena POIANA?

'Transylvania University of Brasov, 29 Eroilor Blvd, Brasov, Romania

University of Life Sciences

ing Mihai I" from Timisoara,

119 Calea Aradului, Timisoara, Romania

Corresponding author emails: canja.c@unitbv.ro, marianapoiana@usvt.ro

Abstract

The objective of this study was fo assess the impact of applying high-power ultrasonic treatment (HPU) on crushed
Merlot grapes. at a laboratory scale, on the phenolic matrix of red wines, particularly anthacyanins, which are crucial
for color, stability, and sensory profile. The ultrasonic treatment (US) was carried out using two amplitudes, 70% and
90%, and three treatment times, namely, 3, 4, and 5 minutes, while maceration was conducted via sequential extraction
after 3, 5, and 7 davs. After a bottling period of three months, there was a decrease in total polyphenol content observed
compared to the content found at the end of maceration. Treatment with ultrasound caused significant variations in the
optical density at 420, 520, and 620 nm, and in the content of monomeric anthocyanins. All the sonicated samples,
including those extracted after three days of maceration, exhibited significantly higher color intensity values than the
maximum color intensity value in the untreated samples. It is noteworthy that the change in color was a positive
outcome of this treatment. The Random Forest algorithm was used to identify the most distinct variables among wines.
The most significant variable was found to be the total polyphenol content, followed by antioxidant capacity and the
color intensity of the wines. The algorithm grouped all the samples into 5 clusters based on three fived factors that
influenced their characteristics: amplitude, treatment time, and maceration duration. Based on these results, it can be
inferved that the effects of ultrasound treatment vary significantly depending on the parameters used,

Key words: high-power ultrasound treatment, red wines, bioactive comy , chromatic characteristics

INTRODUCTION

One of the world's earliest known alcoholic
beverages is wine. Red wine can be considered
a major dietary source of polyphenols due to its
generally high polyphenol content (Castaldo et
al., 2019). Essential substances called
polyphenols give wine its color, flavor, and
aroma as well as some possible health
advantages (Banc et al, 2014). Red wine's
phenolic content can be broadly classified into
two groups: non-flavonoids, which include
phenolic acids like benzoic, caffeic, and
cinnamic acids and stilbenoids like resveratrol,
and flavonoids, which include anthocyanins
and tannins that contribute to the color and
mouthfeel of the wine, flavan-3-ols (or
catechins), flavonols, and their derivatives
(Gutierrez-Escobar et al., 2021). Nonetheless,
flavonoids account for the majority of wine's

nhonalic samnanent O theca  the arana'c

(Nemgzer et al., 2021). One-year-old red wine's
polyphenol composition is composed of
approximately 60-80% polymeric polyphenols,
10-15%  anthocyanidins,  5-10%  dimer
procyanidins, 5-8% catechins, 3-6% phenolic
acids, less than 1% flavonols, and less than
0.3% resveratrol, among other particular
components (Buljeta et al., 2023). Red wine's
phenolic components are known to provide a
number of health advantages, including anti-
inflammatory, cardioprotective, anticarcino-
genic, neuroprotective, and gut microbiota
impacts (Nardini, 2022). Many variables,
including grape wvariety and age, pre-
fermentation techniques, fermentation and
aging  circumstances, and technological
procedures, influence the kind of polyphenols
present in red wine (Luzzini et al., 2021). It is
also crucial to remember that these elements
may interact in intricate ways to affect how a
particular wine's ultimate polvphenol orofile is

Obiectiv

Evaluarea efectului ultrasunetelor de mare
putere (20 kHz) asupra extractiei polifenolilor si
antocianilor din struguri Merlot, cu accent pe
reducerea timpului de macerare.

Design factorial

Amplitudine: 70% / 90%
Timp HPU: 3/ 4 /5 min
Macerare: 3/5/7 zile
Control: probe netratate

Rvtsfi ar. etgaV/o Bld REDNREAOH ScRente i T de hrosoigy 2024, 81(1), 56-67 ¢ doi:10.15835/buasvmen-fst:2023.0021

Indicatori urmariti

TPC ¢ antociani monomerici ® FRAP e
intensitatea culorii ® nuanta culorii

Probele sonicate au prezentat niveluri
mai ridicate ale compusilor bioactivi si
caracteristicilor cromatice. in multe
cazuri, 3 zile de macerare dupa HPU au
depasit martorul macerat 7 zile.

31443



I LUCRAREA 3 ¢ VINURI ROSII 2024

Pregatirea probelor experimentale

= Struguri zdrobiti, tratati cu
ultrasunete inaintea macerarii.

= Combinatii intre amplitudine, timp si
durata de macerare.

= Determinariin probe sonicate si
probe martor.

PADUREANU Vasile * TEZA DE ABILITARE 2026

Spedmen 100 g

!

SMS0/3 110 specimens) 5M90/4 (10 specimens) SME0/5 (10 spacimens)

C (10 specimens|

\ J
!

Microvinification

Figura 2.11 — Prepararea probelor de vin

Effect of High-Power Ultrasound Treatment on Bioactive Compound Content and Chromatic Characteristics 32/73
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Compusi bioactivi si intensitatea culorii

= Sunt comparate probe HPU cu
macerare de 3 zile si martorul de 7
s zile.
Tratamentele ultrasonice intensifica
= extractia TPC si MA.

S-au observat efecte asupra
intensitatii si nuantei vinului.

PADUREANU Vasile * TEZA DE ABILITARE 2026

2000

1500

1000

500

0
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MA (mg CGE/L)
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Figura 2.13 — Parametri bioactivi si cromatici
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Reducerea timpului de macerare

= n mai multe variante, 3 zile de macerare asistata ultrasonic au oferit indicatori superiori martorului de 7 zile.
= Cresterile TPC pentru macerarea de 3 zile au fost de aproximativ 1,5-2 ori fata de martor, in functie de tratament.

= Durata macerarii, amplitudinea si timpul de sonicare au avut efecte semnificative asupra raspunsurilor studiate.

Beneficiu tehnologic potential: scurtarea macerarii cu 2-4 zile.

Effect of High-Power Ultrasound Treatment on Bioactive Compound Content and Chromatic Characteristics 34/73
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Relevanta tehnologica pentru vinificatie

EXTRACTIE

= Sonicarea accelereaza transferul compusilor fenolici din pielite si seminte.

CALITATE

[ ]
= Cresterea TPC si MA poate contribui la valoarea antioxidanta si la calitatea 2—4 ZI le
cromatica.

APLICARE

= Optimizarea procesului poate creste flexibilitatea tehnologica a cramelor.

reducere potentiala a duratei
de macerare

PADUREANU Vasile » TEZA DE ABILITARE » 2026 Effect of High-Power Ultrasound Treatment on Bioactive Compound Content anq Chromatic Chavractenstlcs 35/73
of Red Wines (2024) ¢ Teza, pp. 39-46
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Vin rosu ¢ design experimental si analiza multivariata
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Abstract

The objective of this study was (o assess the impact of applying high-power ultrasonic treatment (HPU) on crushed
Merlot grapes, at a laboratory scale, on the phenolic matrix of red wines, particularly anthocyanins, which are crucial
for color, stability, and sensory profile. The ltrasonic treatment (US) was carried out using two amplitudes, 70% and
90%, and three treatment times, namely, 3, 4, and 5 minutes, while maceration was conducted via sequential extraction
afier 3, 5, and 7 days. After a bottling peviod of three months, there was a decrease in total polyphenol content observed
compared to the content found at the end of maceration. Treatment with ultrasound caused significant variations in the
optical density at 420, 520, and 620 nm, and in the content of monomeric anthocyanins. Al the sonicated samples,
including those extracted after three days of maceration, exhibited significantly higher color intensity values than the
maximun color intensity value in the unireated samples. It is noteworthy that the change in color was a positive
outcome of this treatment. The Random Forest algorithm was used to identify the most distinet variables among wines
The most significant variable was found 1o be the total polyphenol content, followed by antioxidant capacity and the
color intensity of the wines. The algorithm grouped all the samples into 5 clusters based on three fixed factors that
influenced their characteristics: amplitude, treatment time, and maceration duration. Based on these resulls, it can be
inferred that the effects of treatment vary signifi depending on the used.

Variabile urmarite

¢ polifenoli totali si antociani monomerici
i i 15 ookd e densitati optice 420 /520 / 620 nm

One of the world's carliest known alcoholic ~ approximately 60-80% polymeric polyphenols,

/% | T Q Q Q v o9
beverages is wine. Red wine can be considered ~ 10-15%  anthocyanidins, ~ 5-10%  dimer L4 |nte n Sltate $| nua nta a Cu | oril

S s 5 30 & % phenolic
a major dietary source of polyphenols due to its 5-8% catechins, 3-6% phenolic

O Reumia b saed v, among oer patilr * capacitate antioxidantd
e Random Forest pentru variabile discriminante si clustering

Key words: high-power ultrasound treatment, red wines, bioactive compounds, chromatic characteristics

INTRODUCTION

polyphenols give wine its color, flavor, and ~ components (Buljeta et al., 2023). Red wine's
aroma as well as some possible health ~ Pphenolic components are known to provide a
advantages (Banc et al., 2014). Red wine's number of health advantages, including anti-
phenolic content can be broadly classified into  inflammatory,  cardioprotective, anticarcino-
two groups: non-flavonoids, which include genic, neuroprotective, and gut microbiota
phenolic acids like benzoic, caffeic, and  impacts (Nardini, 2022). Many variables,
cinnamic acids and stilbenoids like res 2 cluding grape variety and age. pre-
and flavonoids, which include anthocyanins  fer i hni fer ion and
and tannins that contribute to the color and aging  circumstances, and technological
mouthfeel of the wine, flavan-3-ols (or  procedures, influence the kind of polyphenols
catechins), flavonols, and their derivatives  present in red wine (Luzzini et al,, 2021). It is
(Gutiérrez-Escobar et al., 2021). Nonetheles: also crucial to remember that these elements

flavonoids account for the majority of wine's
phenolic component. Of these, the grape's
stems, seeds, and skins account for up to 90%
of the phenolic content found in red wine

may interact in intricate ways to affect how a
particular wine's ultimate polyphenol profile is
determined. Accordingly, the precise function
and influence of polyphenols can change based

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari

Maier et al., Scientific Papers. Series B. Horticulture 2024, pp. 327—-338.
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Vin rosu ¢ ce se intampla dupa 3 luni in sticla

Polifenoli totali Antociani Culoare

Dupa 3 luniin sticla, TPC a scazut fata de finalul Continutul antocianilor monomerici a scazutin timpul Toate probele sonicate, inclusiv cele cu 3 zile de macerare,
macerarii atat la probele HPU, cat si la martori. pastrarii, fenomen asociat stabilizarii si polimerizarii au prezentat intensitati de culoare semnificativ mai mari
Totusi, valorile probelor sonicate au ramas peste martori. pigmentilor in matricea vinului. decat valoarea maxima a martorilor.

+31,52% ... +172,67%

Cresterea intensitatii culorii Cresterea antocianilor

fata de maximul martorului fata de maximul martorului

Efectul HPU nu dispare dupa fermentare: diferentele de culoare si matrice fenolica raman detectabile dupaimbuteliere.

Maier et al., Scientific Papers. Series B. Horticulture 2024, pp. 327-338 ¢ Results 37/73
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parameters (refer to Table 1). These control
samples were grouped in a separate cluster
(Cluster 1).

A cluster (Cluster 2) was identified among the
samples treated with ultrasound. This cluster
was influenced by both the lower amplitude
(70%) used during treatment, regardless of the
treatment time (3, 4, or 5 minutes), and the
increased amplitude (90%) used during a short
treatment time (3 minutes). As a result,
significantly lower values were recorded for all
determined parameters compared to the other
samples subjected to ultrasonic treatment.
Cluster 3 confirms the positive influence of
amplitude and treatment time on the properties
of wines. It also shows the influence of
maceration duration. The samples in Cluster 3
were extracted after 5 days, which is 2 days
longer than the samples in Cluster 2. The same
cluster also includes another sample that
underwent maceration for 7 days but was
treated with lower amplitude (70%) for only 3
minutes.

Cluster 4 and Cluster 5 group samples that
underwent ultrasonic treatment with increased
amplitude (90%) for 4 or 5 minutes, regardless

Vin rosu ¢ efecte asup

effect of the ultrasonic treatment on the color
content can be observed since all the
ultrasonically treated samples, including those
extracted after 3 days of maceration, showed
significantly higher color intensity values than
the maximum color intensity value of the
control samples (C7), ranging from 31.52%
(sample SW70/4, extracted after 5 days) to
172.67% (sample SW70/, extracted after 3
. In conclusion, the ultrasonic treatment
ficantly modified the color of the wine, an
effect that is very beneficial to the quality,
especially for young wines, where color is one
of the most important evaluation factors. The
monomeric  anthocyanin  content of the
sonicated samples showed significant variation
compared to the maximum of the untreated
samples, with an increase ranging from 2.05%
(sample SW70/3 min, extracted after 7 days) to
68.1% (sample SW90/4 min, extracted after 7
days). The maximum anthocyanin content of
the untreated samples was determined for the
one extracted after 7 days. The data, subjected
to statistical analysis, show that amplitude
level, ultrasound treatment time and maceration
duration significantly (p<0.05) influence the

of the duration of maceration, and

two samples that were treated with lower
amplitude (70%) for 4 or 5 minutes, but with a
maceration duration of 7 days. Clusters 4 and 5
recorded the highest values for all analyzed
parameters of the wine samples obtained.

It can be inferred from these results that the
effects of ultrasound treatment are subject to
significant variation based on the parameters
employed.

CONCLUSIONS

After a bottling period of three months, a
decrease in the total polyphenol content was
observed compared to the content found at the
end of maceration, both in the wines made
from crushed grapes treated with ull

total  polyphenol content,  monomeric
anthocyanins and antioxidant capacity. In
addition, colour intensity is not significantly
influenced by the interaction between
amplitude level, treatment time and maceration
time, while wine hue is significantly influenced
only by treatment time and maceration time.
Furthermore,  to  identify  the  most
distinguishing variables among wines, we
utilized the Random Forest clustering
algorithm. The Random Forest algorithm
indicates the most significant variables for
grouping the samples in descending order. Our
results display that the total polyphenol content
is a distinguishing feature, followed by
antioxidant activity and the color intensity of
the wines. All untreated samples, regardless of

i time, i 1 recorded

and in the control samples, with the values
found in the ultrasound-treated samples
remaining higher than those of the control
samples, regardless of the duration of
maceration-fermentation of the latter. However,
within each series (D3, D5 and D7), the
decrease was influenced by the variation of the
ultrasonic treatment parameters. The positive

335

significantly lower values for all determined
parameters, in contrast to all samples exposed
to ultrasound treatment, and were grouped in a
separate  cluster. The ultrasound-treated
samples were categorized into four clusters,
confirming that the effects of ultrasound
treatment vary considerably depending on the
parameters used (amplitude and  time).

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari

ra culorii si matricei

+31,529

.. +172,67%

9

cresterea intensitatii culorii fata

de maximul martorului

fenolice

+2,05%

Variabilele cele mai discriminante

Polifenoli totali

Activitate antioxidanta

Intensitatea culorii

Scientific Papers. Series B. Horticulture 2024, concluzii si analiza Random Forest.

... 168,1

cresterea antocianilor monomerici
fata de maximul martorului

LUCRAREA 4« 3/4

5

clustere identificate prin Random
Forest

Mesaj

Toate probele sonicate au avut valori
semnificativ mai mari ale parametrilor
determinati decat martorii; efectul
depinde insa puternic de amplitudine,
timp si durata macerarii.

3843
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Efectul HPU asupra parametrilor vinurilor

= Evaluarea probelor dupa diferite durate de macerare si dupa imbuteliere.
= Parametri: TPC, MA, FRAP, intensitatea culorii si nuanta cromatica.

l [ ]
= Modelare statistica si analiza gruparii probelor pentru evidentierea 3 u n I
regimurilor eficiente.

perioada de analiza dupa
imbuteliere

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Influence of High-Power Ultrasound Treatment on Red Wine Quality Parameters (2024) ¢ Teza, pp. 46-55 39/73
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Abstract: As one of the most widely used acidic condiments in the world, vinegars have demonstrated
physiological functions. Due to their polyphenol content, blueberries (Vaccinium myrtillus L.) are a
valuable source of natural flavours and antioxidants for vinegar production. Ultrasound treatment
is recognized as an effective technique for improving the extraction yield of bioactive compounds

from various plant materials. The aim of this research was to investigate the antioxidant properties of

p vinegar variants obtained by an recipe using an alcoholic
substrate containing blueberry juice for a rapid initiation of acetic fermentation. The substrate was
subjected to ultrasound treatment at a frequency of 20 kHz and an amplitude (A) of 40%, 60%, and
80% for 3, 4, and 5 min. Under these conditions, total polyphenol content (TPC), total anthocyanins
content (TAC), antioxidant activity based on ABTS and DPPH assays, as well as the sensory attributes
in blueberry-vinegar formulations, were evaluated. The level of TPC and TAC and the antioxidant
activity of the developed vinegar variants were optimized using response surface methodology (RSM).
The obtained results revealed that ultrasound treatment resulted in increased TPC and TAC and
improved antioxidant properties and sensory characteristics of blueberry vinegar. Our data revealed
that the optimum values of the ultrasound treatment parameters were amplitude A: 78.50% and time
t: 3.96 min. The following predicted values were determined for the main parameters: TPC: 628.01
mg GAE/L, TAC: 22.79 mg C3G/L, ABTS: 391.7 umol /100 mL, and DPPH: 229.17 umol /100 mL. The
results of this study recommend the integration of both the use of an alcoholic substrate containing
blueberry juice and the application of ultrasound treatment in vinegar production as innovative

with practical
for improving the antioxidant properties of blueberry vinegar. In addition, RSM can be considered
a valuable tool to optimize the ultrasound treatment’s effect on the antioxidant properties of the
vinegar formulations

y for a rapid initiation of acetic and

Keywords: blueberry vinegars; ultrasound treatment of alcoholic substrate; antioxidant activity;
phenolic compounds; anthocyanins; response surface methodology

Fermentation 2023, 9, 600. https:/ /doi.org /10.3390/ fermentation9070600

hitps:/ /www.mdpi.com/journal / fermentation
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Studiul 5 ® Otet de afine: HPU si activitate antioxidanta

Concept tehnologic
substrat alcoolic cu suc de afine = tratament HPU - inoculare cu bacterii

acetice -» fermentatie acetica

Parametri HPU

20 kHz 40/ 60 / 80%

Raspunsuri optimizate prin RSM

e TPC —fenoli totali

e TAC — antociani totali

e ABTS si DPPH — activitate antioxidanta
e atribute senzoriale

Otetul de afine: produs cu valoare bioactiva

Padureanu et al., Fermentation 2023, 9, 600 ¢ doi:10.3390/fermentation9070600

40443
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Flux tehnologic: obtinerea otetului de afine

= Materia prima este procesata pentru Suc deafine diusk arapd
. . . (10°Brix, 0. aciditate, ¥
obtinerea substratului alcoolic. NI i
. . Inocul de culturd lucozd Alcool s a-ci - Acetozym® (saruri minerale,
= Aplicarea HPU precede fermentatia 2 bacerilor acetice @ % e ag) - extract de drodie) (0.03%
acetica. . v ' {
. . .. F_’rey_:arye:a substltat-ului alcooi_ic- N
B Ca ra Cte I’Iza rea fl n a la | n C lu d e (amestec manual, distribuitin 10 riaplente de sticla, 200ml/recipient)
com pOZitia ) aCtiVitatea a ntiOXida nté Substrat alcoolic distribuit in 9 recipiente

v

Tratamente ultra-sunete A40%, A60%, ABO% pentru 3,4,5 minute,

si senzorialul.

20kHz, 750W
Substrat alcoolic Substrat tratat ultrasunere
netratat (200 mL) (9 variante 200mL)

. .

—>| Inoculare, 20mL Linoculum/variant (10%) ]

.

Fermentarea acidului acetic prin culturd de suprafata
efectuata in recipiente de sticl3, timp de 50 de zile la 30°C

.

| Maturare (7 zile) |

.

Otet de fructe

Figura 2.24 — Fluxul procesului de obtinere a otetului

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Fermentation, 9(7), 600 (2023) » Tez&, pp. 56-67 41/73
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Variabilele studiului asupra otetului

01 02 03 04 05

Afine Ultrasunete Amplitudine Durata Raspunsuri

Substrat pentru

. . 20 kHz « 750 W 40, 60, 80% 3, 4, 5 minute CTP « CTA » ABTS » DPPH
obtinerea otetului

Optimizare prin desigh compozit central si RSM

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Fermentation, 9(7), 600 (2023) » Tez&, pp. 56-67 42173
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Aciditatea oteturilor obtinute

4,307% acid acetic

500
= Variantele de otet prezinta diferente s =
de aciditate in functie de tratament. @
e
©
=
= Valoarea maxima raportata: 4,307% "g ”
acid acetic, in varianta A805. E:
= Controlul aciditatii este o conditie ﬁ
tehnologica si de calitate. : "
K
s
1.004
00

PADUREANU Vasile  TEZA DE ABILITARE * 2026

Numarul zilelor de fermentatie

M Ozile ™ 15zile 30 zile W S0zile

o

e

Im -
)

|8 b

qv)

405 B603 B604 B60!

Figura 2.17 — Aciditatea oteturilor de afine

Fermentation, 9(7), 600 (2023) ¢

)
b
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o) = EI:

Teza, pp. 56-67
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Suprafata de raspuns: fenoli totali

643,2 mg GAE/L N
D'.”""
= Amplitudinea si durata modifica 2.8 T

randamentul extractiei polifenolilor.
= A80% /4 min: 643,2 mg GAE/L,
valoare ridicata in studiul raportat.
= Modelul RSM permite estimarea
regiunii favorabile.

PADUREANU Vasile * TEZA DE ABILITARE 2026

OTETURI DE AFINE

CTP (mg GAE/L)

B: Timp (min) ' 3 40 A: Amplitudine (%)

Lo -~

Figura 2.18 — Suprafata de raspuns CTP

Fermentation, 9(7), 600 (2023) ¢ Teza, pp. 56-67
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Suprafata de raspuns: antociani

= CTAreprezinta un indicator relevant i g
al compusilor de culoare. borlap S

. . .“I Sy

= Regimurile ultrasunetelor D s

influenteaza diferit extractia
= antocianilor.

Optimizarea urmareste cresterea
simultana a mai multor raspunsuri.

PADUREANU Vasile * TEZA DE ABILITARE 2026

SUPRAFATA 3D AOTETURILOR DE AFINE

CTA (mg GAE/L)

B: Timp (min)

- u -~ N (20 .o - o W . . te se 2 aoman

Figura 2.19 — Suprafata de raspuns CTA

Fermentation, 9(7), 600 (2023) ¢ Teza, pp. 56-67
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Capacitatea antioxidanta masurata prin ABTS

= Activitatea antioxidanta este .
analizata prin testele ABTS si DPPH. TS 0100m0 OTETURI DE AFINE

Dewgn born

= Variatia parametrilor HPU schimba

raspunsul antioxidant. -4
o e v . 450
= Modelele completeaza determinarile ~
de CTP si CTA. E ™
5 350
’—
5
=
o
Q
E
w
-
an]
< ‘
80
B: Timp (min) A: Amplitudine (%)

- a.- - -~ . . o ) -

Figura 2.20 — Suprafata de raspuns ABTS
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Optimizarea raspunsurilor multiple

Desirability TPC (mg GAE/L)

78,50% / 3,96 min

All Responses

TAC (mg C3G/L)

@ Dssign Punts
-
= Amplitudine optima modelata: ~§~ £ =
£ £ £
78,50%. = = :
= Durata optima modelata: 3,96 "
minute.
= Regimul oferda un compromis intre ’ . ’ ’ R ) “ " R, )
ConUnutUl b|OaCt|V $| réSpunSUI’lle ABTS (micromoles TE/100mL) DPPH (microles TE/100mL) —
antioxidante.
A: Amplitude (%) A: Amplitude (%)

Figura 2.22 — Domeniul conditiilor optime

PADUREANU Vasile  TEZA DE ABILITARE * 2026 Fermentation, 9(7), 600 (2023) » Teza, pp. 56-67 47173
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Otet de afine ® punctul optim si valorile prezise

78,50%

Table 8. Phenolic compounds in the vinegar samples identified by HPLC.

el Ellagic Acid Gallic Acid Ferulic Acid z‘i";’;‘:‘ij;“;ﬁ am plltudlnea Optl ma ti mpul Optl m
(ug/100 mL) (ug/100 mL) (1g/100 mL) g
B 1781 +£0.085¢ 21466 +272¢ 1506 00389  17.422 +1.083"
B804 3347 0026 3522+1.03% 2538 +£0.116°  18.801 + 0.995%
B805 3271£0.018> 34065+0.85" 1967 +0.047" 8588 +0.084¢
B604 3.062+0.104¢ 28215+134¢ 159 £0.062°¢ 14238+ 1.027°¢
B605 2353 £0.163¢ 21914 £278¢ 1.536 £ 0.009°¢  8.447 £ 0.082¢

Data were expre

s the average of 3 determinations + standard deviation. Valucs with different letters differ
significantly by ANOVA and Duncan’s test (p < 0.03).

2.6. Sensory Analysis

The results of sensory analysis of blueberry-vinegar samples, based on odour and
taste profiles (general impression, pungent sensation, aromatic intensity, taste, and ethyl
acetate odour) are presented in Figure 5. Among the judges, there were six experts (three
female and three male panellists). The score of the attribute “ethyl acetate odor” is only the
score of intensity.

TPC 628,01 mg GAE/L TAC 22,79 mg C3G/L

Vinegars variants

Color (<0.05)
200

Pungent sensation

(£<0.05)

Taste(n.s)

| Ethylacetat odor
(ns)

.Sl | ABTS  391,7 umol/100 mL DPPH 229,17 pmol/100 mL

Figure 5. Results of sensory analysis for blueberry vinegars. ID of the samples were presented in
Table 5. There i i between samples at p < 0.05 and n.s., no statistical difference.

Sensory analysis of the vinegar variants evaluated revealed no abnormal odours. It
was observed that there was no statistically significant difference between all samples in
the case of the vinegars taste. The intensely sour taste of vinegar led to similar results, with
the scores given by the tasters being close (there were no significant differences in taste).

The B804 (ID Table 5) sample was the most preferred sample regarding the evaluation
of colour (8.27), aromatic intensity (8.18), pungent sensation (7.07), and general evaluation
of impression (8.18) (p < 0.05).

The ion of the p ists highli that the samples obtained using ultrasound-

st e were ety mor e compared Wil he smpl ol ) S Rezultatul general: HPU a crescut TPC si TAC si a imbunatatit proprietatile
ata were reported by Yikmus et al. or US-treated juice vinegars, products generally
admired by the panellists. Other researchers reported also an improvement in the sensory a nti OXid a nte $i cara cte riStiCi I e senzo ri a I ea I eva ria ntel or d e Otet .

Fermentation 2023: solutia optimd RSM si valorile prezise pentru principalele radspunsuri.

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari 48 £OZ§



I LUCRAREAS5 ¢ FERMENTATION 2023

Concluzii: valoarea tehnologica a otetului de afine

= Tratamentul ultrasonic al substratului poate creste continutul de compusi bioactivi si activitatea antioxidanta.
= Optimul experimental reprezinta o baza pentru dezvoltarea unei proceduri reproductibile.

= Rezultatele sustin continuarea cercetarilor asupra stabilitatii, compozitiei si scalarii procesului.

Aplicabilitate: obtinerea unor oteturi de fructe cu proprietati functionale promitatoare.

PADUREANU Vasile * TEZA DE ABILITARE * 2026 Fermentation, 9(7), 600 (2023) » Tez&, pp. 56-67 49/73



DIRECTIAII

Evaluarea calitatii, sigurantei si functionalitatii
produselor

Metode moderne de analiza pentru controlul alimentelor si dezvoltarea produselor
culinare.

MICROBIOLOGIE HAP IN CARNE PRODUSE DIN PESTE

Prof. dr. ing. Vasile PADUREANU e Universitatea Transilvania din Brasov 50/73



DIRECTIA DE CERCETARE Il

Calitate, siguranta si functionalitate

Abordari analitice si tehnologice pentru caracterizarea produselor alimentare.

01 Analiza microbiologica Compararea metodelor standardizate cu metode
alternative

02 Produse din carne Tehnici analitice pentru hidrocarburi aromatice policiclice

03 Produse din peste Evaluare cantitativa si calitativa dupa tehnici diferite de

gatire

TEZA DE ABILITARE - Ingineria Produselor Alimentare BRASOV 2026 51/73



I CERCETARE ¢ MICROBIOLOGIE ALIMENTARA
Metode standardizate si alternative

SCOP
= Verificarea concordantei intre diagnosticul microbiologic rapid si metodele
de referinta.
TESTE RAPIDE
= Detectia agentilor patogeni si a indicatorilor de calitate prin echipamente 1 00%
automatizate.
VALIDARE

= Rezultatele pozitive/neconforme sunt confirmate prin metode

standardizate. corelatie raportata pentru

probele patogene reanalizate

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind metode microbiologice ¢ Teza, pp. 68-76 52/73
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e Metode microbiologice rapide vs standardizate
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Original paper
Comparative analysis of alternative and standar-

dized microbiological diagnostic methods used in
food expertise

GHEORGHE PUCHIANU', MIHAELA BABIE, VALENTIN NECULA!, DORIN
VALTER ENACHE', CRISTINA MARIA CANJA', VAS] PADUREANU! -

S s i i el Metode alternative Metode de referinta

A 7 ol v
*Sanitary Veterinary and Food Safety of Brasov, Brasov, Romania

Abstract For the comparative analysis of the results of the alternative and the standardized Y S — S I “ 1 H C | b d d d 1 S SO
e SAEOEE il 5 wheAleeht ot i, ol T s Mini VIDA almonella, Listeria, Campylobacter * metode standardizate SR EN |
detection of foodborne pathogens (Salmonella spp., Listeria spp., Campylobacter spp) and . . . . . . ..
5123 samples for the detection of qualit indicators (Coagulase Positive Staphylococeus, TEMPO — indicatori de calitate e Kaufmann—White pentru identificare
Escherichia coli, Enterobacteriaceae, Total Aerobic Germs, Yeasts and Molds), using Mini
Vidas eqs and TEMPO, ectively. N liant samples resulting from food C — 'd 'f' b H =2 | b d' f SO O
acreecig by alsrnaliv: bl woresesboeaueily hefod by tsio L ibirence VITEK 2 Compact —identificare bacteriana e |aborator acreditat conform ISO 17025
methods to establish the correlation of the results. It has been found that fast alternative
diagnostic methods used to detect food pathogens generate results equivalent to those of
standardized reference methods, and rapid diagnostic alternative methods for detecting
quality indicators generate results with a correlation of 98.38%. The bacterial identification
achieved by comparative use of the alternative and the reference methods, namely Vitek 2
Compact and Kaufmann-White, may show differences in the obtained results, the correlation
being for the Salmonella genus of 77.8%, and. in the case of Listeria genus, 100%
Keywords  Alternative method, standardized method, pathogenic germs.
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I CERCETARE ¢ MICROBIOLOGIE ALIMENTARA

Sistemul automat MiniVidas

= Sistem imunologic automatizat
folosit la detectarea agentilor
patogeni.

= Metodele rapide sustin decizia
timpurie privind conformitatea.

= Rezultatele suspecte se confirma prin
proceduri de referinta.

Figura 2.25 — Analizor MiniVidas

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind metode microbiologice ¢ Teza, pp. 68-76 54173




I CERCETARE ¢ MICROBIOLOGIE ALIMENTARA

Identificarea bacteriana prin Vitek 2 Compact

= Etapele de identificare sunt
standardizate si automatizate.

= Compararea cu metodele de referinta
cuantifica performanta.

= Pentru Listeria spp., corespondenta
raportata a fost de 100%.

Figura 2.29 - Identificare bacteriana cu Vitek 2

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind metode microbiologice ¢ Teza, pp. 68-76 55/73



I CERCETARE ¢ MICROBIOLOGIE ALIMENTARA

o

Concordanta cu metodele de referinta

100% 98,38% 91,68%

agenti patogeni, !orobe neconforme fissten miftssfolemts ¢ s fiEie identificari Vltek/Kauffmann—Whlte: doua
confirmate genuri

Concordanta pentru Salmonella: 77,8%; pentru Listeria: 100% .

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind metode microbiologice ¢ Teza, pp. 68-76 56/73



REVISTA ROMANA DE MEDICINA VETERINARA ¢ 2018

e HAP in carne si produse din carne afumate

Rev Rom Med Vet (2018) 28 | 4: 39-45

ISSN: 1220-3173; E-ISSN: 2457-7618

THE EVALUATION OF MEAT AND MEAT PRODUCTS EXPOSURE
TO POLYCYCLIC AROMATIC HYDROCARBONS IN ROMANIAN FOODSTUFFS
EVALUAREA EXPUNERII CARNII SI PRODUSELOR DIN CARNE LA
HIDROCARBURI POLICICLICE AROMATICE IN PRODUSE ALIMENTARE DIN ROMANIA

ABSTRACT |

Polycyclic aromatic hydrocarbons (PAHSs) are or-
ganic compounds with a pronounced carcinogenic po-
tential. The formation of PAH in food depends on the
thermal processing methods, correlated with the che-
mical composition of the product, its packaging, and
the structure of the coating surface. Suitable markers

G. PUCHIANU"", V. NECULA",
D.V. ENACHE", V. PADUREANU

REZUMAT

Hidrocarburile aromatice policiclice (HAP) sunt
compusi organici cu potential carcinogen pronuntat.
Formarea HAP in alimente depinde de modalititile de
prelucrare termic3, corelate si cu compozitia chimics a
produsului, modul in care se ambaleazi si structura
invelisului. Markeri adecvati pentru evaluarea conta-

of the with the
carcinogenic PAHs are benzo(a)pyrene and the sum of
the four polycyclic aromatic hydrocarbons (PAH4):
benzo(a)pyrene (C,H.,), benzo(a)anthracene (C,H,.),
benzo(b)fluoranthene (C,.H,,) and chrysene (C,H,,).
In this survey, 206 samples of meat and smoked meat
products were analyzed in order to investigate the le-
vels of the benzo(a)pyrene and PAH4. The High Per-
formance Liquid Chromatography (HPLC) method was
used for the qualitative analysis of foodstuff samples.
The values obtained were between undetectable and
3.0041.2 pg/kg for benzo(a)pyrene, and between un-
detectable and 18.01+7.48 pg/kg for the PAH4.

The highest values of the potentially carcinogenic
PAHs were obtained in samples of smoked pastrami,
smoked pork breast and smoked sausages for benzo-
(a)pyrene and in samples of smoked ham, smoked
pastrami and smoked pork muscles for PAH4.

Keywords: PAHs, benzo(a)pyrene,
benzo(a)anthracene, benzo(b)fluoranthene,
chrysene

mindrii p cu HAPi potential carci-
nogene sunt benzo(a)pirenului si suma celor patru hi-
drocarburi aromatice policiclice (HAP4): benzo(a)pi-
ren (C,H..), benzo(a)antracen (C,.H,.), benzo(b)fluo-
ranten (C,H,.) si crisen (C,,H,.). In acest studiu au fost
analizate 206 probe carne si produse din carne afuma-
te pentru determinarea nivelelor de benzo(a)piren si
PAH4. Pentru analiza calitativi a probelor de produse
alimentare a fost utilizatd cromatografia lichida de
inalt3 performantd (HPLC). Valorile obtinute au fost
cuprinse intre nedetectabil si 3,00+1,2 ug/kg pentru
benzo(a)piren si intre nedetectabil si 18,01+7,48 pen-
tru HAPA.

Cele mai mari valori ale HAP potential carcinoge-
ne au fost obtinute in probele de pastrama afumat,
piept de porc afumat si carnati afumati pentru ben-
zo(a)piren si in probele de suncd afumatd, pastramd
afumats si muschi afumat pentru HAP4.

Cuvinte cheie: HAP, benzo(a)piren,
benzo(a)antracen, benzo(b)fluoranten,
crisen

Aromatic Polycyclic Hydrocarbons (PAHs) are a
class of organic compounds containing two or more
combined (condensed) aromatic nuclei. They include a

PAHs have a pronounced carcinogenic potential,
which has been described over the last 200 years. In
1775, for the first time, the English physicist Percival
Pott hi a correlation between the incidence of

number of carcinogenic and of
which the most important are benzo(a)pyrene, ben-
zo(a)anthracene, benzo(b)fluoranthene, benzo(i)py-
renelene, chrysene, cyclopenta(c,d)pyrene, dibenzo-
(a,h)anthracene, dibenzo(a,e)pyrene, dibenzo(a,h)-
pyrene, dibenzo(a,l)pyrene, indeno(1,2,3-cd)pyrene
and 5-methylcrisene (17).

1) Transilvania University of Brasov,
Faculty of Food and Tourism, Brasov, Romania
*) Corresponding author: gpuchianu@yahoo.com

scrotum cancer at chimney sweepers and continuous
contact with PAH-rich ash (3).

The formation of PAHs in food depends on the
thermal processing methods, correlated with the che-
mical composition of the product, the way it is pa-
ckaged and the structure of the coating. In this regard,
it should be noted that most food preparation pro-
cesses are performed at temperatures between 370°C
and 390°C but also at temperatures higher than 400-
600°C (e.g., fat frying). At temperatures between

Puchianu et al., Rev Rom Med Vet 2018, 28(4), 39—45.

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari

206

probe analizate

0-3,00

ug/kg benzo(a)piren ug/kg HAP4

Produsele cu valorile cele mai ridicate

e benzo(a)piren: pastrama afumata, piept de porc afumat, carnati afumati
e HAP4: sunca afumata, pastrama afumata, muschi afumat
* metoda analitica: HPLC

Implicatie: procesele de afumare pot conduce la niveluri ridicate de contaminare si necesita control de
laborator.

LUCRAREA 7 1/4
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I CERCETARE « CONTAMINANTIIN CARNE

Hidrocarburi aromatice policiclice (HAP)

= Studiu privind expunerea carnii si produselor afumate la benzo(a)piren si
fractiunea PAHA4.

= Esantionare in 25 de judete si municipiul Bucuresti.

= Determinarea concentratiilor prin cromatografie lichida de inalta
performanta (HPLC).

PADUREANU Vasile * TEZA DE ABILITARE 2026

HPLC

Analiza contaminantilor in
produse afumate

Studiu privind HAP in carne afumata ¢ Teza, pp. 76-82

58/73




REVISTA ROMANA DE MEDICINA VETERINARA ¢ 2018 « LUCRAREA 7 LUCRAREA 7 ¢ 2/4

HAP ¢ cum se formeaza contaminantii in produsele afumate

Combustie / piroliza Fum Depunere

Acumulare
lemn si grasime transporta HAP pe suprafata carnii depinde de proces analiza HPLC
Factorii procesului Markerii utilizati
Temperatura si durata afumarii Benzo(a)piren + HAP4: Lucrarea citeaza 2,0 pg/kg pentru benzo(a)piren si 12,0 pg/kg
e natura combustibilului benzo(a)piren, benzo(a)antracen, pentru suma HAP4 in carne si produse din carne afumate.
e distanta fata de flacara benzo(b)fluoranten si crisen.

e continutul de grasime.
Lemnul de esenta tare genereaza fum mai sarac in HAP
decat lemnulrasinos.

Contaminarea cu HAP este o consecinta a procesului: reducerea riscului incepe prin proiectarea si controlul afumarii.

Puchianu et al., Rev Rom Med Vet 2018, 28(4), 39-45 ¢ Introduction 59/73



I CERCETARE ¢« CONTAMINANTIIN CARNE

Schema evaluarii contaminantilor HAP

01 02 03 04 05

Prelevare Pregatire Analiza HPLC Comparatie Control

Produse din carne

N a— Extractie si purificare Benzo(a)piren si PAH4 Concentratii vs. limite M3asuri corective

Obiectivul final: prevenirea expunerii consumatorului la contaminanti genotoxici.

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind HAP in carne afumata ¢ Teza, pp. 76-82 60/73



I CERCETARE « CONTAMINANTIIN CARNE

Rezultate semnificative: benzo(a)piren si PAH4

3,00 18,01

pg/kg benzo(a)piren ¢ valoarea maxima raportata pg/kg PAH4 e valoarea maxima raportata

Valorile se raporteaza la limitele mentionate in studiul original: 2,0 pg/kg si respectiv 12,0 pg/kg.

Concluzie: monitorizarea tehnologiilor de afumare si a produselor neconforme este esentiala.

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind HAP in carne afumata ¢ Teza, pp. 76-82 61/73



I CERCETARE ¢« CONTAMINANTIIN CARNE

De la analiza contaminantilor la siguranta produsului

= Conditiile de afumare si caracteristicile materiei prime pot influenta formarea HAP.
= Metoda HPLC ofera o baza cantitativa pentru identificarea produselor neconforme.

= Rezultatele trebuie integrate in preventie, monitorizare si masuri corective in unitatile de procesare.

Siguranta alimentara cere controlul procesului, nu doar analiza produsului finit.

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind HAP in carne afumata ¢ Teza, pp. 76-82 62/73
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¢ Tehnici de gatire si profilul preparatelor din peste

applied sciences ﬁn\n\?y

Article

The Influence of Different Cooking Techniques on the
Biochemical, Microbiological, and Sensorial Profile of
Fish-Based Catering Products

Adrian Mazirel !, Raluca-Stefania Ridoi-Encea **(%, Vasile Pidureanu **, Alina Maier * and Florentina Matei '*

Faculty of Food Industry and Tourism, Teansilvania University of Brasov, 148 Castelului St, 500014 Brasov,
Romania; mazare

riandunitby.ro (A M.); alina majer@unithy:ro (A M.); florentina matei@unitbv.ro (FM.)
* Faculty of Biotechnologies, University onomic Sciences and Veterinary Medicine Bucharest, 59 Mardsti
Bivd, District 1, 011464 Bucharest, Ror

* Corresp e encea ralucaigmail com (R-SR-E);p 10 (V)

Abstract: The present study aims to characterize five fish-based catering dishes, cooked by
sous vide, by convection and microwaves in terms of their biochemical content, microbial
load, and sensory analysis. The product cooked by using convection had the highest
levels of MUFAs, PUFAs, and SFAs and the lowest levels of vitamin PP, riboflavin, and
niacin. The sous vide maintained the highest levels of retinol, tocopherol, riboflavin, and

niacin. Microwaves triggered the greatest decrease in vitamin content. All microbiological
indicators exhibited levels below the acceptable limits, except for the level of fungi in
the sous vide cooked product. Shelf life was estimated at 5 days for the product cooked

by and y refrig and at 50 days for the product cooked by
convection and immediately frozen. The most appreciated product from the sensory
standpoint, which falls under fine dining, was the one cooked by convection and served

immediately. The sous vide dish, the microwaved dish, and those refrigerated / frozen after

cooking were undervalued

Keywords: catering dishes; cook~chill; cook-freeze; cook-serve; sous vide

1. Introduction

Nutrition is a vital issue for the sustainability of humankind. In the context of recent

social and economic changes, in the aftermath of the SARS-CoV-2 pandemic, food service
Citaton: Masire A Ridoifnces,  PTOViders, including bars and restaurants, have diversified and intensified their catering
o5 Padurcanu, V: Maser, A< Mates, services and widened the range of quality products that meet the needs of consumers [1-3]

Traditionally, in the hospitality industry, especially in fine dining, the taste and
aesthetic criteria, such as the outer and inner aspects of the final product or the color
harmony and intensity obtained using specific techniques or plating styles, have been

taking precedence over other quality indicators [1]. Among other factors such as price,

103990/ app15084417 accessibility, or safety issues, the catering consumers’ choice for such a service also depends
on the type of dishes and their variety. From vegetables to meat and fish, there are so many

Copyright:¢
bt kinds of foods with different nutritional value; nevertheless, meat and meat products play

a key role in a well-balanced diet.
The nutritional quality of food supplied by the catering industry is of particular
interest, as these foods may account for a significant proportion of daily food intake and

even the total intake of the pop

[4]. Three main influence the
quality of food preparation: the choice of raw materials, the recipe and composition of a

Appl. Sci. 2028, 15,4317 hittps:/ /doi.org/10.3390/ app15084417

5 variante tehnologice

sous vide e cook-serve convectie ® cook-serve
microunde e cook-serve convectie ® cook—chill

convectie ® cook—freeze

Rezultatele sintetice

e sous vide a pastrat cel mai bine retinolul, tocoferolul, riboflavina si niacina;

e microundele au produs cea mai mare scadere a continutului de vitamine;

¢ indicatorii microbiologici au fost sub limitele acceptabile, cu exceptia fungilor la varianta sous vide;
® cea mai apreciata senzorial: convectie, servire imediata.

Madzdrel et al., Applied Sciences 2025, 15, 4417 ¢ doi:10.3390/app15084417
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I CERCETARE ¢ PRODUSE DIN PESTE

Calitatea produselor culinare din peste

= Compararea tehnicilor de gatire utilizate in produse de catering si fine
dining.

= Evaluare biochimica, nutritionala, microbiologica si senzoriala.

= Monitorizarea sistemelor cook-serve, cook-chill si cook—freeze. 5

sisteme tehnologice de gatire
comparate

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind produsele culinare din peste ® Teza, pp. 82-96 64/73



I CERCETARE ¢ PRODUSE DIN PESTE

Cinci sisteme tehnologice de gatire

01 02 03 04 05

A1 A2 A3 Ad A5

Sous vide ® cook-serve Convectie ® cook-serve Microunde ¢ cook-serve Convectie ® cook—chill Convectie ® cook-freeze

Varianta fara tratament termic (A0) a fost analizata ca proba martor.

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind produsele culinare din peste ® Teza, pp. 82-96 65/73



I CERCETARE ¢ PRODUSE DIN PESTE

L] o

Calitatea nutritiva si pierderile la gatire

PIERDERI CANTITATIVE
= Sousvide (A1): 14,25 = 1,57%; metodele cu convectie si microunde au generat pierderi de aproximativ 30%.

VITAMINE

= Retentia vitaminei PP a fost de 61,49% pentru sous vide, comparativ cu 40,74% la microunde si 39,21% la convectie.

INTERPRETARE

= Alegerea tehnologiei trebuie sa echilibreze randamentul, retentia nutrientilor si calitatea senzoriala.

PADUREANU Vasile ¢ TEZA DE ABILITARE ¢ 2026 Studiu privind produsele culinare din peste ® Teza, pp. 82-96 66/73
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Preparat din peste ® desigh experimental complet

Sous vide ¢ A1 Convectie ® A2 Microunde ¢ A3
55°C ¢ 40 min 170°C ¢ 25 min 567 W ¢ 15 min
vid + cook-serve cook-serve cook-serve

Cook-freeze ¢ A5

Convectie 180°C / 25 min - racire controlata la 20°C, apoi 4°C. Convectie 180°C / 25 min = racire la 20°C si 4°C > congelare la —18°C.

Monitorizare microbiologica zilnica pe 5 zile. Monitorizare pana la 50 zile.

Evaluarea a integrat randamentul, macronutrientii, vitaminele, microbiologia si analiza senzoriala — nu un singur criteriu.

Mazarel et al., Applied Sciences 2025, 15, 4417 ¢ Experimental concept and sampling 67/73
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Catering ® compromis intre nutritie, siguranta, termen si acceptabilitate

5 zile 50 zile =31%

shelf life estimat pentru convectie o shelf life estimat pentru convectie o pierdere la gatire — sous vide pierdere la gatire — convectie cook—
cook—chill cook—freeze serve

Decizia tehnologica nu are un singur criteriu

Valoare nutritiva Siguranta microbiologica Randament / pierderi Calitate senzoriala Logistica / shelf life

-> Contributia studiului: evaluare integrata, relevanta pentru proiectarea sistemelor cook—serve / cook—chill / cook—freeze.

Applied Sciences 2025: shelf life din abstract; pierderi la gdtire din sectiunea de rezultate.

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari 68 £OZ§
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Preparat din peste ® compromisurile dintre calitate si logistica

14,25% 71,67% 62,24%

Pierdere la gatire Retentie riboflavina Retentie retinol Scor senzorial

sous vide ® cea mai mica sousvide sousvide convectie ® cook-serve

Nutritie si acceptabilitate Logistica si siguranta

Sous vide a protejat cel mai bine mai multe vitamine si a redus pierderile de masa. Shelf life estimat: 5 zile pentru cook—chill la 4°C si 50 zile pentru cook—freeze la -18°C.
Totusi, convectia cu servire imediata a fost cea mai apreciata senzorial. Alegerea tehnologiei depinde de serviciu, distributie si criteriul dominant.

Nu exista o tehnica ,,cea mai buna” universal: decizia este un compromis intre nutrienti, senzorial, randament, siguranta si termen de pastrare.

Mazarel et al., Applied Sciences 2025, 15, 4417 ¢ Results and Conclusions 69/73



CONTRIBUTII

Sinteza ¢ contributii integrate de-a lungul lantului alimentar

Procesare Control Calitate Siguranta
struguri ¢ afine e carne ¢ HPU e pasteurizare RSM e HPLC ¢ metode bioactivi e culoare ¢ microorganisme ® HAP e
peste afumare e gatire ISO e diagnostic rapid vitamine e senzorial shelf life

Elementul comun este abordarea inginereasca: definirea parametrilor de proces - masurarea raspunsului - validare statistica - recomandare tehnologica.

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari 70 £OZ§



MESAJ FINAL

Concluzii

HPU este o tehnologie cu potential real Poate intensifica extractia compusilor bioactivi, imbuné&tati culoarea si activitatea antioxidanta si
reduce incarcatura microbiana, dar efectele sunt dependente de parametri.

Optimizarea este esentialé Amplitudinea, timpul si durata macerarii trebuie tratate impreuna; RSM si analiza multivariata
permit stabilirea unor ferestre tehnologice utile.

Siguranta alimentara ramane o axa

o Metodele rapide pot sustine controlul de rutina, iar monitorizarea contaminantilor chimici si
complementara SIBELRLE ' '

microbiologici este indispensabila.

Abordarea este orientata spre aplicabilitate pc |- vinificatie si otet la catering, studiile leagd parametrii procesului de calitate, sigurant3,
randament si acceptabilitate.

Directia comuna: tehnologii alimentare mai eficiente, controlabile si orientate spre calitate si siguranta.

Prof.dr.ing. Vasile PADUREANU e Portofoliu de lucrari 7 £OZ§



I PLAN DE DEZVOLTARE

Directii viitoare in cariera academica

DIDACTIC CERCETARE

Actualizarea cursurilor, materiale digitale, metode Biomasa proteica din drojdii, oteturi Kombucha,
moderne de predare. HPU si vinuri din fructe.

TINERI CERCETATORI INTERNATIONALIZARE

Integrarea studentilor si doctoranzilor in proiecte Colaborari, proiecte si publicatii cu parteneri

si publicatii. academici si industriali.
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CONCLUZIE

Inovatie tehnologica.
Calitate demonstrata.
Cercetare cu aplicabilitate.

Va multumesc pentru atentie!

Prof. dr. ing. Vasile PADUREANU e Universitatea Transilvania din Brasov
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