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Fermentative bioconversion

* obtaining added-value compounds from industrial by-products (e.g. bio-vanillin,
omega-3; succinic acid; citric acid; lactic acid; polyols;

* optimization of fermentation processes for the cultivation of probiotic bacteria

Psyhobiotics - Microencapsulation
Specific probiotic bacteria
* selection, cultivation and production of probiotic bacteria
in the form of food supplements
* application of microencapsulation technologies
* the specific use of probiotic bacteria in neurological diseases

Antimicrobial, antimutagenic activity of plant extracts
determination of the antimicrobial and antimutagenic activity of natural plant
extracts and inorganic compounds

Molecular Gastronomy
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Introduction in Molecular Gastronomy
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** Molecular Gastronomy

Avant-garde approach
Physics
Chemistry

\ Culinary Art

Changing the structure and
texture of the food

Social and artistic impact _‘
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** Food for Tomorrow
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Concept evolution
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Note by Note cooking

Note by Note cooking-'" a painter who uses primary colors or a musician
who composes electro-acoustic music, sound with sound, using a
computer“- Herve This
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Production of Valuable Organic Chemicals

468 D. C. Vodnar et al.
Dan C. Vodnar' Research Article
Joachim Venus? )60 -
SR 2 . . : a
Roland Schneider Lactic Acid Production by Lactobacillus —8-B Glucose
Carmen Socaciu’ o " § % . 50 -.-—O—St:?:tl‘l(é gtéui% =
paracasei 168 in Discontinuous Fermentation ——AGlucose _
1 : . & I
Department of Biochemistry & s H = 40 40 =
and Bioreehnolosy, Unverery  USiNg Lucerne Green Juice as Nutrient £ :
of Agricultural Sciences and su bstitute % 30 30 T
Veterinary Medicine, 2 §
Cluj-Napoca, Romania. g 20 20 3
2 Department of Bioengineering, The aim of this study was the utilization of lucerne green juice (LGJ), obtained in =
Leibhiz-Iristitiite for 2005 and 2008, as nutrient substitute in lactic acid fermentation using Lactobacil- 10 10
Agricultural Engineering lus paracasei 168, in a discontinuous fermentation process with the addition of
Potsdam-Bornim e. V., 55 g/L glucose and 15 g/L yeast extract. The LG]J after pressing fresh green mass 0 0
0 2 4 6 8 10 14 16 18 20 23
time[h]
b) 60 50
w=dr=C Glucose
e D Glucose - 45
50 + === Lactic acid
- =8 C Lactic acid r40
_ ) r 35 =
= b
Table 4. Quantity of L-(+)- and D-(-)-lactic acid in all trials. e £30 5
% 30 +25 3
Trial L-(+)-Lactic acid D-(-)-Lactic acid § L2 8
@ 220 ki
[g/L] [%] [g/L] [%] [0 15 E
10 10
A 42.07 91.520 3.9 8.480 | 5
B 46.09 97.605 1.13 2.395 0- T T T T T T -0
0 2 4 6 8 10 14 16 18 20
C 38.12 90.189 4.14 9.811 .
.——.\/h/\f—'-/'h-— time [h]
D 43.48 91.873 3.84 8.127
Figure 4. HPLC (Knauer) chromatogram to identify the optical isomers, Control medium 41.56 98.987 0.42 1.013

L-(+) and D-(-), of lactic acid during the process. L-(+)-Lactic acid: tg =
6.25 min; D-(-)-lactic acid: £tz = 5.3 min.
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L (+) lactic acid production on biodiesel crude glycerol

Vodnar e ol. Microbial Call Facories 2013, 1292
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L (+)-lactic acid production by pellet-form a PR
Rhizopus oryzae NRRL 395 on biodiesel crude TR TR
glycerol

Dan C Vodnar | Frangise V Dulf?.. Oana L Pop' and Garmen Socaciu”

Glyesral {g 1)
=85 383

Figure 5 L (+Hactic acid yield (g L (+Hactic acid/g glycerol) during . ory: 395 f ion in medi ining different
ratio of crude glycerol (CG) (10, 40, and 75 g I') supplemented with inorganic nutrients (IN) or with lucerne green juice (LGJ) (30, 60,
and 25 g I'"). The emor bars in the figure indicate the standard deviations of three paralll replicates +50.

IC % Crude Glycerol
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L actic acid— Polylactic acid Antimicrobial
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Production of Valuable Organic Chemicals

2. Utilization of biodiesel derived-glycerol for 1,3 —Propandiol, Citric acid and Beta-

carotene production

Mitrea et al Micrab Cell Fact (2017) 16:190

000 101 GST2S34 0170075 Microbial Cell Factories

@ CroasMark

Utilization of biodiesel derived-glycerol
for 1,3-PD and citric acid production

|aura Mitrea', MonicaTrif| Adriana-Florinela Citai* and Dan-Cristian Vodnar" ®

REVIEW ARTICLES

Isolated Microorganisms for Bioconversion of
Biodiesel-Derived Glycerol Into 1,3-Propanediol
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Bindea et al. Microb Cell Fact (2018) 17:97

https://doi.org/10.1186/512934-018-0945-4 Microbial Cell Factories
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for pure fractions of docosahexaenoic §§ i

. . . 3
acid and B-carotene production by using g 2
Schizochytrium limacinum and Blakeslea trispora E
Maria Bindea', Bogdan Rusu', Alexandru Rusu?, Monica Trif', Loredana Florina Leopold‘, Francisc Dulf'™ S
and Dan Cristian Vodnar'” “‘ob
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Fig. 7 B-Carotene production during fermentation processes on

Optimization of Biomass Production on Crude Glycerol

36 7
34 1
32 1

Table 2 Percental assessment of B-carotene and lutein
purification by TLC and SPE

ES ?;Z | Carotenoids  Total Cisisomers Total lutein Cis isomers
| B-carotene % of TLC after SPE % of SPE

3 24 of TLC fraction separation fraction

2] fraction (%) (%) (%) (%)
20 —— 90 3
A 2 3 ., B 5 e S Gé’ -Carotene 999 38.83 999 3153
Temperatu 28 29 )
¥34-36 ®32-34 W30-32 e-zlzfzgt lrezazs ™24-26 W22-24 W20-22 = Lutein 937 459 %0 31
Fig. 10 Optimization of biomass production by S, émacinum on crude glycerol media
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Bioreactor

fermentation of glycerol
by microorganisms
(Blakeslea trispora)

Sweet Burger
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4. |dentification of bioactive compounds from agro-industrial by-products

Food Chemistry 231 (2017) 131-140

Table 1
dentification of the phenolic compounds (mg/100 g DW) in the extracts via HPLC-DAD-ESIMS method
Contents lists avallable at SclenceDirect
CHERETRY Phenalic [M#H] ion fragments Samples (mg/40W)
Food Chemistry compounds AF A O WO WO R RGT B 8
Anthocyanins  Petunidin 3404 6-p-coumarayl}- 625,317 Lds4 2356
Journal homepage: www.elsevier.com/locate/foodehem e ginside)
Mahidin 3404 6-p-coumaroyl 639,311 R T
ghugoside
o o o (yanidn 30-aphineside 19,147 1 188
Identification of the bioactive compounds and antioxidant, Conbie Peoicin -0 ghcsic 4, 301 2 1w
. . T . A ) Mahidin 3-0-glucoside 493,311 130158 13958
antimutagenic and antimicrobial activities of thermally processed .
. . Cinnamic acd ~ Caffeic acld 181, 163 L3F 25
agro-industrial waste Caffic acid-O-gucase WL 240 L
¥ i i b
Dan Cristian Vodnar ™, Lavinia Florina Cilinoiu™", Frandisc Vasile Dulf “*, Bianca Eugenia Stefanescu, *Gflaqunk add Jr;; i, I s
F—. ;. d sl
Gianina Crisan ", Carmen Socaciu aflaylquini acid W 12 2
* Furulry of Food Srimee and Technolagy, University of Agricultural Sriem s and Veterinary Moslizine Chyj.Mapoer, Cale Méndsour 3.5, 400372 (hy Mepom, Ramenin 3ik-Dicaffeoyiquinic aid 515, 358 U5H 026
" Institute of ife Scimces, University of Agricultural Scimces and Veterinary Medicine (yj-Napocs, Cale Minfstur 3.5, 400372 (1yj-Nepoce, Ramania
e e s i Dirydrochaones  Prlorizn (Phlrern 2-O-gloeside] 437,275 ST4° A8
Phlaretin ™-0-xylosylglucoside 043, LI 0
DE Vodnar et al /Food Chemistry 231 (2017} 131-140 7
gmi s Roandals  Eitechn 0 g 206
2 1000 = Catechin 3-0-glucose 453, 91 16Y 165
2 o 5
“E ﬁ % Ravonol Rutin (Quercetin 30-rutinaside) 611,303 438" 436
50 2 Quercitrin (Quercetin 3-O-rhammoside) 449303 21® 248
ﬁ E§ (Quercetin 34"0-digucaside 67465308 0008 1367
# [N | < Betacyanins
S e FE F Betanidin fetaridin 380345
] - lobecnidin .45
Total phenolic content of extracts via Folin=Ciocalteu method H’eunldlrrsﬂ-p-g\ucmlde 551, 140
|sobetanidin-544-ghcoside 551, 389

H
8.9.5.%.3

alnhlbiion of OPPH rdical
vyessed }
Lipid yield

(g/00g of wasta matarial (DW)}

Amntioxidant activity of the extracts Total lipid content of the extracts

€
Values (mean S0, 1 =3) in the same row followed by different superscript letters (3, b) indicate signifi |
samples ofthe same extract (Students t-test - CraphPad Prism Version 5.0, Graph Pad Software Inc, %
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4. |dentification of bioactive compounds from agro-industrial by-products
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Microencapsulation

5. Microencapsulated probiotic bacteria and their survival after exposure to
gastric and intestinal juice

Dynamics of microcapsule density with probiotic
bacteria under simulated gastric and intestinal juice

Maomphology, FTIR fingerprint and sundvability of ¥ ted lactic bacteria 0. C. Vodnar etal. 2343
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Food Science & Technology

International Journal of Food Science and Technology 2010, 45, 2345-2351 2345

Original article o
Morphology, FTIR fingerprint and survivability of encapsulated
lactic bacteria (Streptococcus thermophilus and Lactobacillus
delbrueckii subsp. bulgaricus) in simulated gastric juice and
intestinal juice

Dy=T7138£9.5°

# D = 6259+ 123F
B D,=6191+5.42°

Log (ufc per mL)
~

Dy=5497:9.4
Dan C. Vodnar,"** Carmen Socaciu,' Ancuta M. Rotar® & Andreea Stinila’ & Fraecell 4Dym 3571 2428
. . . N . . . . . . 6 -e-CH1% ©D,=38.60 £03*
1 Department of Chemistry and Biochemistry, University of Agricultural Sciences and Veterinary Medicine, Faculty of Agriculture, 3-5 Managtur -8-CH 15%
str., 400372, Cluj-Napoca, Roménia - CH2%
2 Department of Food Microbiology, University of Agricultural Sciences and Veterinary Medicine, Faculty of Agriculture, 3-5 Mandgtur str., E-AG 1%
400372, Cluj-Napoca, Rominia 5| Tael
i
5 Dy=23.122247° -
1 4 E) 60 a0 120 %
oso-(a) Time (min) -
0.45 - gure 5 Dynamic of bacterial cell density (log cfu mL ") at different
E rriods (after 30, 60, 90, 120 min) after incubation of beads containing
0.40 icteria cells (AG or CH at 2%, 1.5% or 1%) in simulated gastric juice
1 H 1.5). Values are expressed as average + standard error of
0.35 plicate (n = 3), comparatively with free cells. The decimal reduction 3
=5 1 ne values (D, — min) are represented for each variant. D, values that
B 0.30 e significantly different (P < 0.05) are marked by different letters. B =id8x
bt i e » 0 120
% 0.25 Time (min)
o ]
2 020 Figure 8 Dynamic of bacterial cell density (log ofu mL ') at different
2 E periads (30, 60, 90, 120 min) after successive incubation of beads
0.15 - containing bactena cells (AG or CH at 2%, 1.5% or 1%) in simulated
E gastric juice (pH 1.5) for 60 min and in simulated intestinal juice at
010 - 37 °C, for 2 h, Values are expressed as average = standard error of
E tnplicate (n 3), comparatively with free cells. The decimal r
0.05 - tume valoes (D, -~ min) are represeated for cach vanant. D, va
L - are significantly different (P < 0.05) are marked by differen
0.00 -
u T T T u u u T— ™

T T T T T 1
2860 2880 2900 2920 2940 2960 2030

Wavenumber (cm—1)

T T
2800 2820 2840



DEPARTAMENTUL DE STIINTA ALIMENTELOR
FACULTATEA DE STIINTA SI TEHNOLOGIA ALIMENTELOR

UNIVERSITATEA DE STIINTE AGRICOLE SI MEDICINA VETERINARA CLUJ-NAPOCA,

ROMANIA

LWT - Food Science and Technology 57 (2014) 406—411

Contents lists available at ScienceDirect

LWT - Food Science and Technology

journal homepage: www.elsevier.com/locate/lwt ==

Selenium enriched green tea increase stability of Lactobacillus casei
and Lactobacillus plantarum in chitosan coated alginate microcapsules
during exposure to simulated gastrointestinal and refrigerated
conditions

@ CrossMark
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Department of Food Science and Technology, University of Agricultural Sciences and Veterinary Medicine, Faculty of Food Science and Technology, 3-5
Managtur str,, 400372 Cluj-Napoca, Romania

RESEARCH ARTICLE = OPEN ACCESS

Green tea increases the survival yield of Bifidobacteria in
simulated gastrointestinal environment and during refrigerated
conditions

Dan C Vodnar and Carmen Socaciu &

DOI: 10.1186/1752-153X-6-61 | ©@ Vodnar and Socaciu et al; licensee BioMed Central Ltd. 2012
Published: 22 June 2012

Chemistry Central Journal 2012 6:61
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2| Springer Open v f

Get published Explore Journals About Books

Chemistry Central Journal

Microencapsulation

10

Survival (log cfu/mL)

1] 30 60 90 120
time(min)

Fig. 2. Survival of free and encapsulated L plantarum (P) and L. casei (C) with and
without addition of selenium green tea during exposure to simulated gastric juice at
37 °C for 120min. The error bars indicate standard deviations from the mean values of
three replicated experiments. Means (n = 3) = SD. Means with different letter in a
column are significantly different (P < 0.05). Symbols: <& Free L. plantarum, -5 P.
—m=— SGT1F, —m— SGT2P, -&- Free L. casei, -5- C, - SGT1C, —e— SGT2C. For abbrevia-

9.5 1

o
=]
N
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e
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7518 |

& |+ 5%GT
& 1+10%GT ]
70 -8 Free B infantis ~8d ]

Survival (log CFU/mL)
g
:

ol ]
638 B5%GT
4% B+10%GT —
29 o FreeB.breve

T T T T T

0 30 60 90 120
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Figure 3 Survival of free and encapsulated B. infantis (1) and B. breve (B) with and without addition of 5% and 10% green tea (GT)
during exposure to simulated gastric juice at 37°C for 120 min. The error bars indicate standard deviations from the mean values of three
replicated experiments. Means with different letter in 2 column are significantly different (p < 0.05). For abbreviations see Table 4.




Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

\ Prototypes

A

- -

01D PRESSED + NO WASTE + 1.0




Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine
Cluj-Napoca, Romania

Prototypes

Recomandari
® s & %
= B ~n
Cresterea imunitatii Tmbundtairea absorbtiei Reglarea tranzitul intestinal Refacerea microfiorel

organismului. de vitamine si minerale. (diaree/constipatie). intestinale.

S

digestive, durere. digestive cauzate de
vaginale, urinare), abdominal, colici, administrarea antibiotielor.
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Aplications of Molecular Gastronomy
made at USAMV CN

Caprese Salad

Molecular Cocktaill PlantGeek

Edible Molecular Lipstick




Department of Food Science,
Faculty of Food Science and Technology

University of Agricultural Sciences and Veterinary Medicine

Cluj-Napoca, Romania

Dan-Cristian VODNAR, Carmen SOCACIU
Patent No. 3270 from 30.12.2016

Az 3-5 400372 Clyj-Napoca, Romania
Email: dan vodnar@usamvcluj.ro

Vodp,
ar
Bt g Pem,
3 ""-'lm,chg ety 4,
: l‘n o

BIOFILM WITH ANTIMICROBIAL ACTIVITY,
FORMULATION PROCEDURE AND UTILISATION

Faculty of Food Science and Technology, University of Agricuinural Sciences and Tererinary Medicins,

¢ main objective of the invention relate: to a bicactive form of packaging film, dezigned to re

) 3nc itz utiization Curing the refrigeration. The bisactive packaging fim takes the form of 3 plazts
pellicle that when it is spplied to the surface of meat products does not change any of the
sensory propertias (taste, smell, color, conzistency). It contairs 32 2 main ingredient 2% chitosan
combined with 3quecus extracts of green tea and bazil.

The o bicfilm iz based excluzively on nontaxic, bioceg and bi

compounds, using aquesus extracts of the plants with antimicrobial actiity.

& microbial concentration from the “ready to eat” meat praducts, to 3 process of chtaining it,

Cuce

<

Fig.Linhibitory effect of biofilms on the RIS
srowth of Lmonocytogenes during Fig.2 FTIR fingerprint of the bicfilm
refrigeraticn formulation

Patent No: 3/270/30.12.2016 .
ANTIMICROBIAL BIOFILM,
FORMULATION PROCEDURE AND
UTILISATION. Authors: . Vodnar
Dan Cristian, Carmen Socaciu
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Edible Biofilm

Vodnar Chemistry Central Journal 2012, 674 Chemistry’ Central
hittpeffjourmal.chemistrycentral.comdcontent/sS 1/74 Journal

RESEARCH ARTICLE Open Access

Inhibition of Listeria monocytogenes ATCC 19115
on ham steak by tea bioactive compounds
incorporated into chitosan-coated plastic films

Dan C Viodnar
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Figure 3 Effect of chitosan-coated plastic films (CH)
incorporating 2%, 4% Green tea (CHGT) and 2%, 4% Black tea
{CHET) extracts on the growth of L. monocytogenes on ham
steak at room temperature storage.

Figure 4 Effect of chitosan-coated plastic films (CH)
incorporating 296, 4% Green tea (CHGT) and 296, 49 Black tea
(CHBT) extracts on the growth of L. monocytogeres on ham

/ steak stored at 4°C.
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Polydextrose - concentration 50 g / 100 ml
Egg white = microstructures - stable foam
- oven100°C/2h

lota Carrageenan 0.5% concentration = hot
dissolution = air incorporation = gel-foam
structure

Siphon tube (N20 loading pressure) = Foam
stabilization = Microwave 45 sec / 800W

Calcium> 3% in Alginate bath 0.5% for 3%
minutes - microspheres - capsules

Methods of injection: in the alginate bath and
above the alginate bath
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