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Kvieciy perdirbimo pramonés Salutiniuy produkty
konversija i padidintos pridétinés vertés Zaliavas.

Kvietiniy séleny pagrindu sukurty pasariniy
Zaliavy poveikis parseliy sveikatingumo ir
produktyvumo rodikliams gyviinu mitybai.

Akademiké prof. dr. Elena Bartkiené
2025-05-16, Kaunas
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Produkcijos
gyvunai

Biodujos

Kokybiskas, saugus, didesnés pridétinés vertés




g,

gjﬂl% LIETUVOS SVEIKATOS

2@ & a7 MOKSLY UNIVERSITETAS
Nyyi

PASAULIS SIANDIENA...

NEPRIEVALGIS
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KODEL SIOS PROBLEMOS VIS
DAR AKTUALIOS...

Padidinus maisto gamybos apimtis,
nera uztikrinama, kad su maistu bus
gaunamas pakankamas kiekis maistiniy
medziagy, uztikrinanciy zmogaus
organizmo poreikius.



https://www.cannypic.com/free-vector/free-globus-vector-420251

Aminorugstys, ju
metabolizmo
produktai

Riebaly

ragsciy
kompozicija...
pozicij RIEBALAI BALTYMAI

Gyvunines ir
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kilmés Monosacharidai,
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KURKIME TVARESNES
TECHNOLOGIJAS SAUGIAI ATEICIAI
IR SVEIKESNEI VISUOMENEI



. LIETUVOS SVEIKATOS
@) MOKSLY UNIVERSITETAS

S o 0
= =
> z
T >
= 5
2




Z
7(‘

N
O

WTHUAy,
95 ywa®

LIETUVOS SVEIKATOS
Gy MOKSLYU UNIVERSITETAS

<
Wgy®




NP iIeS
5jﬂl‘ LIETUVOS SVEIKATOS
> S & MOKSLU UNIVERSITETAS

AV/Wv\\“\

Grudy pramones Salutiniai produktai — sélenos
Kaip juos tvariai panaudoti???

bread all-purpose
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Skaidulinés
medziagos;
fitoestrogenai ir kt.
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Aspergillus flavus

Mikotoksinai - -
Mikotoksinai

ChrysoSporium
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KOKIE GALIMI SPRENDIMAI

TRADICINES LIETUVISKOS
DUONOS RAUGU
MIKROORGANIZMAI —
PRAMONINEI BIOTECHNOLOGUJAI
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Lactobacillus

Lactobacillus casei ATCC 334; Lactobacillus curvatus NBRC 15884; Lactobacillus paracasei NBRC 15889;
Lactobacillus coryniformins; Lactobacillus plantarum JCM 1149 (1); Lactobacillus plantarum JCM 1149 (11);
Lactobacillus plantarum WCFS1 (111); Lactobacillus plantarum WCFS1 (1V); Lactobacillus uvarum (I); Lactobacillus
uvarum (I1); Lactobacillus uvarum (111); Lactobacillus uvarum (IV); Lactobacillus uvarum (V); Lactobacillus uvarum
(VI); Lactobacillus brevis ATCC 367 (I); Lactobacillus brevis ATCC 367 (I1); Lactobacillus brevis ATCC 367 (l11),
Lactobacillus farraginis NRIC 0676.

Enterococcus

Enterococcus mundtii QU5; Enterococcus faecium Aus0004; Enterococcus faecium DSM 20477 (1); Enterococcus
faecium DSM 20477 (1); Enterococcus pseudoavium; Enterococcus xiangfangensis 11097 (I); Enterococcus
xiangfangensis 11097 (11); Enterococcus faecium NBRC 100486 (1); Enterococcus faecium NBRC 100486 (11);
Enterococcus durans.

Leuconostoc

Leuconostoc carnosum JB16; Leuconostoc mesenteroides ATCC 8293 (1); Leuconostoc mesenteroides ATCC 8293 (l1);
Leuconostoc mesenteroides ATCC 8293 (111); Leuconostoc mesenteroides ATCC 8293 (IV); Leuconostoc
mesenteroides ATCC 8293 (V); Leuconostoc mesenteroides ATCC 8293 (VI).

Pediococcus

Pediococcus pentosaceus ATCC 25745 (I); Pediococcus pentosaceus ATCC 25745 (I1); Pediococcus pentosaceus
ATCC 25745 (ll); Pediococcus pentosaceus ATCC 25745 (1V); Pediococcus pentosaceus ATCC 25745 (V);
Pediococcus pentosaceus ATCC 25745 (V1); Pediococcus pentosaceus ATCC 25745 (VII); Pediococcus pentosaceus
ATCC 25745 (VII); Pediococcus pentosaceus ATCC 25745 (IX); Pediococcus acidilactici DSM 20284 (I);
Pediococcus acidilactici DSM 20284 (11); Pediococcus acidilactici DSM 20284 (l11).
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Technologiniy mikroorganizmy kolekcija
pramoninés biotechnologijos reikméms

Lacto- Lacta-
bacillus bacillus
plowanam PaEacasE]
LUHE135 LUHS244
Tolerance to 10=C - -
temperature nEC +++ —H+
TeC +H +H
45°C - -
Ohlogy 5.08+0.2 9.03£0.2
H CFUmL™?
2hlog 7.6040.1 755401
CFU mL?

microorganisms

Article

Lactic Acid Bacteria Isolation from Spontaneous
Sourdough and Their Characterization Including
Antimicrobial and Antifungal Properties Evaluation

Elena Bartkiene '2*, Vita Lele 2, Modestas Ruzauskas 34, Konrad J. Domig 5, Vytaute Starkute 2,
Paulina Zavistanaviciute '2, Vadims Bartkevics 7, Iveta Pugajeva ¢, Dovile Klupsaite 2,
Grazina Juodeikiene 5, Ruta Mickiene ' and Joao Miguel Rocha *
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Kaip pritaikyti biotechnologinius
sprendimus Salutiniy produkty
apdorojimui, kad jie buty saugus ir
funkcionalas?
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Ekstruduokime...

Temperatura
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Drégnis
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Grudy pramoneés salutiniai produktai

Termo-mechaninis apdorojimas
(ekstruzija)

!

Biologiné konversija technologiniais
mikroorganizmais (fermentacija)
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2 -LUHS122; 3 - LUHS242; 4 - LUHS210 ; 5 - LUHSS51; 6 — LUHS206; 7 — LUHS183; 8 — LUHS29; 9 — LUHS244; 10 —

Experiment design: 1 — LUHS225;
LUHS135; 11 —LUHS71; 12 - LUHS173; 13 — LUHS245

9 10

5 6

1 2

Control

Control Control

11 12

Data expressed as mean values (n = 3) + SD; SD — standard deviation. >* Mean values with different letters are significantly different (p<0.05); MRSA — Methicillin-
resistant Staphylococcus aureus; Leuconostoc mesenteroides LUHS225; Lactobacillus plantarum LUHS122; Enteroccocus pseudoavium LUHS242; Lactobacillus casei
LUHS210; Lactobacillus curvatus LUHSS1; Lactobacillus farraginis LUHS206; Pediococcus pentosaceus LUHS183; Pediococcus acidilactici LUHS29; Lactobacillus
paracasei LUHS244; Lactobacillus plantarum LUHS135; Lactobacillus coryniformis LUHS71; Lactobacillus brevis LUHS173; Lactobacillus uvarum LUHS245.
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Aminorugstys yra
prekursoriali
biogeniniams
aminams formuotis
fermentuotose
zaliavose ir
produktuose...
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Table 1. Amino acid precursors and biogenic
amines formed in food products.

Parent amino acid Biogenic amine

Histidine Histamine

Lysine Cadaverine

Tyrosine Tyramine

Tryptophan Tryptamine

Serine Ethanolamine

Methionine Spermidine/spermine
Arginine Agmatine/putrescine
Phenylalanine Phenethylamine

Aspartic acid Beta-alanine

Glutamic acid Gamma-amino butyric acid
Threonine 2-hydroxypopylamine
Cysteine Beta-mercaptoethylamine

Ornithine Putrescine/spermidine
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Sukurta antimikrobiné zaliava slopino
patogenus:

Salmonella enterica Infantis LT 101,
Staphylococcus aureus LT 102,
E. coli LT 103,

Bacillus pseudomycoides LT 104,
Bacillus pseudomycoides LT 104,
Aeromonas veronii LT 105,
Cronobacter sakazakii LT 106,
Hafnia alveil LT 107,
Enterococcus durans LT 108,
Kluyvera cryocrescens LT 109,
Acinetobacter johnsonii LT 110.

Staphylococcus aureus LT 102



In vivo eksperimentas parodé, kad = Prevotella copri

M Faecalibacterium prausnitzii

tokios zaliavos gali modeliuoti = Terrsporobactel LRI
virSkinimo trakto mikrobiota, = Roseburia faecis

. c 10 Prevotella oralis
nepaisant to, kad abejose parseliy T

grupiy fekalijose Prevotella dominavo, a1
valorizuotai

peje Lactobacillus nustatyta
kartus daugiau (23,7% versus 3,9%).

- A4
Prevotella stercorea

Parabacteroides distasonis
1

 Dialister succinatiphilus

H Lactobacillus amylovorus

=5 Eubacterium rectale

Prevotella oris

M Sporobacter termitidis
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Alternariolio monometilo eterio (AME) ir altenueno
nustatyta 61 dienos amziaus parseliy fekaliju méginiuose ir
fermentuotuose pasaro méginiuose, tac¢iau fermentuotais
pasarais Serty parseliy fekalijose Sio mikotoksino nebuvo
identifikuota.

WTHU 1\
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Mycotoxins concentration, pg/kg

Samples AME ALT FB1 ROQ-C TNX 15-AcDON
Control group feed and pigs’ fecal samples
Basal feed - - - - 25.4+2.5 -
C25d - - - - - -
c61d 8.8+1.2 19.2+1.8
Treated group feed and pigs’ fecal samples
16.4+1.
Treated feed 17.06+1.1 10.1+0.9 - 2 109.7+4.6
T25d 58.1+2.5
< . - >
T61d 34.9+1.9 - 22.4+3.1 -

AME - Alternariol Monomethyl Ether; ALT — Altenuene; FB1 - Fumonisin B1; ROQ-C -
Roguerfortine-C; TNX — Tentoxin; 15-AcDON - 15-Acetyldeoxynivalenol. C — control group, fed
with basal diet; T —treated group, fed with fermented feed; 25d — 25 days old pigs; 61d — 61
days old pigs.
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C Nonprocessed wheat bran (Wcon) >

Extrusion: temperature in different extrusion zones was 1-60-61°C, II-70°C and III-90°C, moisture content 20%, diameter of

the nozzle - 6 mm

v v

i

At 115 ° C, speed of
the screw 16 rpm the screw 16 rpm

At 130 ° C, speed of

At 130 ° C, speed of
the screw 20 rpm

¥

At 130 ° C, speed of
the screw 25 rpm
T

Samples Samples Samples Samples
Weas Wextsojscrewspeedis Wextsofscrewspeedzo Wextao/scremspeed2s
] + v v
Fermentation with L. casei (Le), L. paracasei (Lpa) strains at 30 + 2 °C for 24 hours
v v v v
Samples: Samples: Samples: Samples:
WexasLe Wext3o/screwspeedzo L¢ Wexto/screwspeedz2o L Wextao/screwspeedzs L€
+ WeaisLpa Wextsgjscrewspeed20L P2 Wextsojscrewspesazol Pa W, 130/screwspeedzsLPa
| Fermentation with L. casei (Le) and L. paracasei (Lpa) strains at 30 + 2 *C for 24 hours ‘

TG-II

Sugar beet
pulp (dried)

TG-III
Rl 4\

|4 |
TG-1I

weweam For piglet feeding (according to the lowest mycotoxin
content), W samples were selected

ex130/screwspeed25Lpa

A 21-day experiment was conducted using 300 new
born Large White/Norwegian Landrace piglets

- -v"

N4

Higher lactobacillus counts at the end of the experiment in faeces of the TG-II and TG-III groups were established, and the concentrations of individual
faecal volatile compounds were related to the piglets’ faecal pH, lactobacillus count and total count of enterobacteria. VC could thus be good candidate
chemical markers to indicate piglet health status. Significantly higher body weight was found in TG-III group piglets at 21 days, and both treated

groups showed lower feed conversion ratios.
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Gauty mokslo ziniy
integravimas i EIP veiklas

——)

Kvietiniy sélény debakterizavimas
ekstruduojant

+

EIP veikly metu
atlikti tyrimai:
pridétiniy savybiu
ivertinimas

valorizavimas antimikrobinémis

savybémis pasiZyminciais technologiniais

Duomenys publikuoti:
https://doi.org/10.3390/toxins13020
163

https://doi.org/10.1016/j.1wt.2021.1 =
11498

Kvietiniy seleny valorizavimo technologija
padidina laisvyjy aminorygsciy koncentracija
substrate.

Valorizuotose kvietinése sélenose nustatytas 2
kartus mazesnis biogeniniy aminy Kkiekis,
lyginant su kontroliniais méginiais.
Valorizavimo technologija sumazina
riebaly kiekj kvietinése sélenose.
Ekstruzijos ir fermentacijos derinys sumazina
mikotoksing  koncentracija  valorizuotose
kvietinése sélenose.

trans

- Valorizuotos kvietinés

selenos pasizymi
antimikrobiniu aktyvamu,
stipri koreliacija nustatyta
tarp Staphylococcus aureus
ir Acinetobacter johnsonii
slopinimo zony diametro bei
substrato pH ir
technologiniy
mikroorganizmy kiekio
jame (su S. aureus r =-
0,7111 ir r = 0,7626,
atitinkamai; su
Acinetobacter johnsoniir = -
0,6476 ir r = 0,6880,
atitinkamai).

10 is 15 analizuoty
valorizuoty salutiniy
produkty (skirtingai
apdoroty kvietiniy séleny)
pasizymejo antigrybiniu
aktyvumu (slopino nuo 3 iki
7,15 11 testuoty
mikromicety).




Nefermentuota ekstruduota
griidiné pasaro dalis

Fermentuojama 30 = 3 °C

Inokuliantas
sekanciam
biotech

iniam

30 proc. etapui
fermentuotos ~~
pasarinés

70 proc. Zaliavos

fermentuotos

pasarinés

Zaliavos

Nefermentuota ekstruduota
griidiné pasaro dalis

70 proc. gyviiny
Sérimui

30 proc. sekanéiam
inokuliavimui

&=

Ciklas kartojamas
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Combination of Antimicrobial
Starters for Feed Fermentation:
Influence on Piglet Feces Microbiota
and Health and Growth Performance,
Including Mycotoxin
Biotransformation in vivo
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Different creep compound feed
formulations for new born
piglets: influence on growth
performance and health
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0 10 20 30 40 50 60 70 80 90
TG-1 G
o Barnesiella* 22,7 74
<& Bifidobacterium* 146 01 >
m Collinsella* 9.8 09
Prevotella* 6.1 189
u Olsenella* 51 0.5
u Clostridium* 29 116
W Mitsuokella* 25 0.6
W Gemmiger* 2.3 04
B Foecalibacterium® 2.3 1.3
m Tannerella*® 22 09
W Oscillibacter 21 21
W Oscillospira*® 14 3.9
m Lactobacillus* 1.3 0.1
W Eubacterium*® 1.2 09
Enterorhabdus* i1 0.1
Diafister*® 1.1 0.2
= Intestinimonas* 1 4.1
W Megasphaera* 1 0.7
W Terrisporobacter* 1 13
W Parabacteroides* 1 1.5
W Sporobacter® 0.7 2.8
w Flintibacter* 0.8 25
m Christensenelfa® 0.1 2
® Ruminoclostridium* o 2
m Catenibacterium* 0.3 19

Acetanaerobacterium* 0.5 1.7 0
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Duonos iatini
raugo Ekstruzija (130 °C esant ::::::q
alternatyva | sraigto greiciui 25 rpm ) praturtinimas
Fermentacija
antimikrobinémis ] kepinius pridedant 5, 10,
Lactobacillus uvarum 15%
strain

| Teslos ir kepiniy kokybés rodikliy tyrimai

Vv

| Different bread samples ‘
| The{;i = }::)l Overall a?cce!tabillty J
| i Gm ‘ THIE Alternatyvus raugas prailgino

omputer with camera

’ kepiniy vartoti tinkamumo
| oM veeaderé | terming, praturtino aromatiniy
| Em{:i junginiy profilj ir léemé didesnj
juslinj priimtinuma.

WB ex-f-5%
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Kvieciy perdirbimo pramonés Salutiniuy produkty
konversija i padidintos pridétinés vertés Zaliavas.

Kvietiniy séleny pagrindu sukurty pasariniy
Zaliavy poveikis parseliy sveikatingumo ir
produktyvumo rodikliams gyviinu mitybai.

Akademiké prof. dr. Elena Bartkiené
2025-05-16, Kaunas
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