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Kozie mlieko

I
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Bielkoviny
« podobné mnozstvo ako kravské; zlozenie odlisné

* menej a-S1-kazeinu (pricina alergii)

Tuky
* mensie tukové Castice - lepSia stravitelnost

» vys$Si obsah stredne dlhgch MK (zdroj energie)

Sacharidy

« podobny obsah ako kravské mlieko
 fudia s miernou nezndsanlivostou laktdzy zndsaju lepsie
kozie
Vitaminy a mineradly
« Ca - vysoky obsah
* K, Mg, Se - vyssi obsah ako kravskeé

* vit. A, B - viac A + niektoré zo skupiny B



Benefity kozieho mlicka

Menej alergénne:
niZSi obsah alfa-S1-kazeinu

NizSia kyslost:
vyhovujuce najma pre ludi s
traviacimi tazkostami / prekyslenin

LepSia strdvitelnost:
mensie tukové Castice

NizSi obsah laktozy:
niektori fudia s laktdzovou intoleranciou ho
znAsaju lepsie

Imunitny systéem:
vysSi obsah selénu; podporuje imunitu



Kontaminacia mlieka

Hygiena zvierat:
* necistoty na vemene, kozi zvierat

» ochorenie - mastitidy

Prostredie a vybavenie:
» dojdarenské zariadenia

 kvalita vody

Spracovanie a skladovanie:
» teplota (4°C a meneg)j)

* tepelné spracovanie (pasterizdcia)

Kontamindcia z prostredia

» prach, necistoty, chemické kontaminanty

Krmivo, voda ...
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I Shoreakia, goat milk production foe direct consumption and cheese processing has attracted growing interest. However, there is a
lack of informaton regarding the microblal consortiam i Slovak raw goat milk analyzed by mext-generation sequencing and trace
dements and vitamin £ as well. A randomly selected samples (G24-G30) of raw goat milk from different animals at farms o
Slovakis were analyred The phylumst Actinobacierts dominated (625%), followed by the phyls Fiemicotes (20.5%),
Proteobacteria (74%), and Bacteroideten (6.4%). The family Microdacteriaceas was detected i the highest percestage lw 2%)
followed by Staphydecoccaceae, Bactervidecese, Streptoceccacene, Lactebacill Enterob ae, and others. R g the
genera, the most prevabent was genus (-.m»(\-nmm (47A%) followed by |h¢ gm«a unh as w?lni«mu: (5.3%) and
Bifdobacterinem (4%), The genera Strepiovi L ccus, Enderococcm, L aluated
in sbundisce percentage in range 1% 3% The genus Veionells reached ﬂmdnnt 32% The gesens bmndu.m,
Prewdomonas (1.3% and 0.5%), and Bacteroides (6.4%) were evalaated i semall percentage sbundance too. Zine was detected
with the bighest mean vaboe (2.561 £ 0.6823 mg/L) in raw goat milk. folkewed by irom (1383 £ 0,5087 mg/L). The mean vabse
of copper and manganene wat 01746 1.0.0463 g/l and 0,051 10,0238 rag/l. The vitamin E reached the mean value 03783 1
Q1976 mg/l. This stady @ 3n ongnad 5 having b in raw goat milk from Slovak farma. It abio
contributes 10 trace dements and vitamin E status in raw goot sk showing i a5 a nutritionally healthy food.
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Laukovad a kol. (2022) detegovali v surovom kozom mlieku 14
druhov stafylokokov vramci 37 identifikovanych kmenov (rod

Staphylococcus bol detegovany v uzkom percente abudancie)

1. Introduction

The breeding of goats has had a long tradition in Slovakia,
ospecially on small farms. Morcover, goat broeding is often
associsted with agrotourism. Nowadays, goat milk prodac-
ton for diret consumption and cheese processing has
atracted growing interest {1]. Goat milk is a highly nutritive
product that has advantages over other milk. The immuno-
globalia is more abundant (up to 80 g/mi.) than for exam-
ple in breast milk [2]. In addition, the contents of peotein
(343%), fat (3.21%), minerals (up to 150mg ia case of CU),
vitamins (vitamin E, 0.4-0.11 mg/kg), and other nutrients
of goat milk are much higher than other milk (3, 4. Goat
milk is, for example, more valuble in kon (Fe, 0.07-
1025 mg/L). copper (Cu, 0.05mg and higher), zinc (Zn,

0.56mg), and manganese (Mn, 0.032mg) than, cg. cow
milk [5, 6]. However, mincral content can vary during the
lactation period, which clasely relates to the production sear
son [7). The content of vitamin E wually increases during
the lactation period, e.g., up to 0.11 mg/kg (7). Besides many
general benetits, raw milk is also a beneficial medium for the
growth of food-borne pathogens and spoilage psychro-
trophic bacteria [8]. Although strict hygienic and zoohygic-
ok conditions are kept during milk processing, spollage
microbiota, e.g., staphylococci, can contaminate goat milk
because of farming prodection [9]. There exist studies map-
ping the occurnence of beneficial and/or spodlage bacteria in
raw milks using standand microbiological asalyses [9. 10, 11,
12, 13, 14] and also next-generation sequencing techniques
{10, 14, 15]. However, regarding the microbial consortium
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Slovak raw goat milk as a source of variable,
biofilm-forming staphylococci, and their susceptibility
to lantibiotic bacteriocins

Andrea Laukova' @ | Monika Pogany Simonova®' @ | Valentina Fockova' @ |

Martin Tomaska? © | Marof Dronéovsky?© | Miroslava Vargova® @ |

Emilia Dvorozfidkova® ©

"intute of Al Pysichogy. Cesve of
Boscences of the Siovak Academy of
Schances. Department of Physiology
Laboratory of Arvoal Mcmbialogy, Katce,
Soov

Rewarch Doy bnantuse. Labocatory of
andyues aaminata, Mira, Sowaics
Parnoclogcal e of the Sovak
Acacomy of Scances, Labocatory of
Emenrobgy Kotke Wovihs

Cormespondence

20aea Lahova Wetnse of At
Physiclogy, Centre of Bloscences of e
Sovak Acadony of Scerces, Sottuove] 4.6,
01001 Koto, Siovakia

Dt Uhovadashe 1k

Funding mtcemation
Agentins na Podpons Vitkasme 3 Vivola
Ceset) Amied Nestoer: AN 170028

INTRODUCTION

Abstract

Background: Goat milk and products from it are popular with the public in Slovakia,
Consumers demand safe food. Therefore, methods to eiminate spoilage bacteria are
necessary. This study focuses on susceptibiity to lantiiotic bacterioding of variable
staphnylococci, which were isolated from raw 20at milk. A total of 53 raw goat mik sam -
ples collected from 283 goats in the reglons of central and easten Slovakia were
analyzed.

Results: In total, 37 strains were identified to use 3 combination of matrix-assisted Laser
desorption ionization time-of-Might spectrometry and phenotypization. They were aliot-
ted to 14 species. which can be involved in 7 different dusters. Staphylococci showed
mostly low-grade biofilm formation abllity; six diferent strains were high-grade biodlim.
forming. Staphylococcus xylosus SX 17/1 showed the highest biofim formation ability
value (3.16 + 1.77). S i were deoxyr and mostly is nega-
tive (r-hemolysis). They all were susceptible to bacteriocins Ginhibition activity up to
204,800 AU/m),

C Varlable species were detected in raw goat mill, mostly
cqmwmmmw“mm« The species Staphylococcus
hominis dominated. However, also the dase-por species defphini
and Stophylococcus schiaferi were detected. This is the first study involving detailed test-
ing of staphwlococd from Siovak raw goat milk and indication of a promising practical
tool and prophwylaxis using bacteriocing.

KEYWORDS
Biofim, goat mill, lantibiotic bacteriocing, Staphylococci. susceptibaity

Gast mill akio contaim magnesium, sodum, phanghons, Copper, BnC,
20 even trace chtments such n manganese 3ad chromium, 1t s 30

Breeding of goats has been 3 long tradition In Sovakda, especially on A of vitamien (A, B1. B2 812, € D, £. X and folk add. Goat milk abo

small farms. This has 2 shmple explanation. goats are undemanding ank-
mals’ The originaity of gost milk is involved in its higher content of
caihum [134 mg/100 g) i comparison with cow ik (125 g/ 100 g)*

Containg short-chain and medium-chain fatty ackds. for examgle butyric
Inclenic, snd anchidonic xids? Amino scidy cortert uxh o
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Antibioticka rezistencia?

Neustdle vzrastajuca antibiotickd rezistencia bola v roku 2019 Svetovou zdravotnickou

organizdciou zaradend medzi desat najvacsich hrozieb pre globdlne zdravie

SPRACOVANIE

Spracovanie vzoriek prebehlo
Standartnou mikrobiologickou
metddou podl'a ISO noriem

IDENTIFIKACIA
A TESTOVANIE ] .

) \ 2
Boli identifikované a testované na PRlTOMNOST GENOV .
produkciu biofilmu a dalSie vlasnosti 27 kmenov stafylokokov bolo
(Lavkové a kol. 2022) vybranych na testovanie pritomnosti

génov pre antibioticky rezistenciv

GOAT s

FResH MiLk ()

IZOLACIA VZORIEK PCR

Vzorky boli izolované zo surového
kozieho mlieka.




/

€ gény

Testovan

Sekvencia primerov (5'-3")

F:-TCCAGATTACAACTTCACCAGG
mecA R: CCACTTCATATCTTGTAACG

F: TCACCAGGTTCAACYCAAAA
mecC R: CCTGAATCWGCTAATAATATTTC

F: ACTTCAACACCTGCTGCTTTC

blaZ
R: TGACCACTTTTATCAGCAACC
F: AAGCGGTAAACCCCTCTGA
ermA R: TTCGCAAATCCCTTCTCAAC
ormB F: AAGCGGTAAACCCCTCTGA
R: TTCGCAAATCCCTTCTCAAC
F: AATCGTCAATTCCTGCATGT
ermC R: TAATCGTGGAATACGGGTTTG
F: TTAGGTGAAGGGTTAGGTCC
tetK R: GCAAACTCATTCCAGAAGCA
F: GTTGCGCGCTATATTCCAAA
tetL R: TTAAGCAAACTCATTCCAGC

PB

162

356

173

190

210

299

647

456

Zdroj

Oliveira a
de Lencastre (2000)

Garcia-Alvarez a kol.
(2011)

Martineau a kol.
(2000)

Strommenger a kol.
(2003)

Strommenger a kol.
(2003)

Strommenger a kol.
(2003)

Aarestrup a kol.
(2000)

Aarestrup a kol.
(2000)




Mixovanie (vortex)

Material

e 2 min

Zahrievanie (termoblok)
« 95°C/15 min.

a metodika

Centrifuga * N

» 12 tis. otdCok /2 min S

™

Do skumaviek Eppendorf bolo Mixovanie (vortex)
oridanych: * 2min

* 100 uL TE pufra (pH=8)

* 1,5 log baktérie

«

Supernatant




Material

a metodika

Obsah vzorky Vizualizdcia

12,5 L PCR Mix Plus

(A&A Biotechnology, Poland)
1,0 uL priméru
6,5 uL vody
2,5 uL DNA (lyzat)

PCR produkty sme analyzovali:

e elektroforézou na 1%

agarozovom géli

Vizualizdcia prebehla pomocou:

« GelDoc Go Imaging System
(Bio-Rad Laboratories, USA).




Vysledky

« POvodny subor stafylokokov (27)

» Najviac zastupeny - S. hominis (7)

S.xylosus S, arlettae
7.4% 74% S equorum

7.4%
S. delphini

S. warneri
11%

3.7%
S. sciuri S. epidermidis
7.4% 7.4%

S. simulans
S. lentus ‘ 3.7%
7.4% S. schleiferi
- 8.7%
S. capitis S. pasteuri
3.7% 8.7%

S. hominis
26%



Detegované gény

/jj mecC blaZ

« kdduje meticilin-
rezistentny protein PBP2a

« kdduje enzym B-laktamazu,

» zNnizuje afinitu stafylokokov k
B-laktamovym antibiotikam

 alternativny mechanizmus * na plazmidoch -
K mecA géenu horizontalny prenos
* pbeznejsi vV zvieracej risi * rychle Sirenie v

(kozie mlieko) bakterialnych populaciach



Vyskyt génov rezsistencie u kmenov stafylokokov izolovanych zo surového kozieho mlieka

mecC gén blazgén

S. equorumSq 32/2 i -

S. hominis SHo 12/1 ; + . B bz [l mecc
S. hominis SHo 31/1 * ) .30

S. capitisSca 32/1 + - E m 25

S. sciurisci 50/1 + - _: j 20

S. sciuriSci 52/1 + - ; U -

S. lentusSL37/1 + i & E 10

S. warneriSWw 39 + ] 2

S. xylosus SX 1/2 - = °

S. xylosusSX 1/2 + -




Zaver

2 kmene koagulaza-pozitivhych stafylokokov
« SD30 a Ssché/2

* bez vyskytu génov

o
pf
W

-~

v

Koaguldaza-negativne stafylokoky

» prevaha mecC génu (meticilinova rezistencia)

Seliimanaleae i

W

Pritomnost génov druhovo nezdvisld

Celkovd pritomnost génov (<50%)

« detegované stafylokoky nepredstavuju striktné nebezpecenstvo

Pouzivanie ATB v pofhohospoddrstve
e rezistencia na ATB

e ohrozenie zdravia konzumenta

* rieSenie = POSTBIOTIKA (BAKTERIOCINY)??







