Bacterially induced cheese hlowing
defects with particular attention to
butyric acid bacteria

BOKU - University of Natural and Life Sciences Vienna

Department of Food Science and Technology
Institute of Food Science

"‘ Briandle J., Domig K.J., Kneifel W.




Bacterial influence on cheese quality
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= Cheese quality:
‘Cheese must conform to the expected characteristics of the variety’
Fox et al. 2004
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Cheese blowing defects

= Slits, cracks, irregular eye formation
= Propionibacteria, facultatively heterofermentative lactobacilli, clostridia
= Analysis of 13 cheese samples
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—> High numbers of facultatively heterofermentative lactobacilli and
propionibacteria but no clostridia
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Clostridia in hard cheese

= Cheese spoilage: late blowing defect
= Ripening process: lactic acid 9+ CO, +@

= Taste and blowing defects
= Unsaleable cheeses: economic losses

= Butyric acid bacteria:
C. tyrobutyricum
C. butyricum
C. beijerinckii
C. sporogenes
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Detection and enumeration of clostridia

Endospore-forming bacteria
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No selective culture medium

Detection and enumeration are complex
time-consuming, labour-intensive

No standard method

Aim: Development of a method for the detection of cheese-damaging clostridial

spores in raw milk
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Collection and identification of clostridia A

= Activation of strains of the university strain library
= QOptimisation of isolation procedure from milk and cheese
= Analysis of 35 cheeses suspected of late-blowing

= |dentification of isolates
PCR, sequencing, Real-Time PCR + melting curve analysis

Cl. sporogenes Code | Genus Spezies _[Schmelpunittemp. [°C
40 . 768-76.9°C C132 | Clostridium | _beijerincki 74.88
Cl. beijer "'f"” 1262 |Clostridium | bejerinckii 75.02
74978,3°C €127 _|Clostridium | _bejerincki 75.05
35 ‘ CETME 75.08
Cil13_ | Clostridium | _beijerincki 7513
’ g CI 36| Clostridium | _beijerinckii 75.20
{ \| CL butyricum c22 |c i erinckii 75.25
30 78,1-78,3'C Ci 24| Clostridium | _beijerincki 7525
f\ €140 _|Clostridium | _beyerincki 75.28
/ C134_|Clostridium | _bejerincki 75.30
25 / €1201 | Clostridium | _bejerinckii 75.33
f €12 |Clostridium |_sporogenes 76.80
€19 |Clostridium | _sporogenes 76.87
C112_|Clostridium |_sporogenes | 76.90
'52'0 €11904 | Clostridium | sporogenes 76.90
5 CI18 [ Clostridium | _butyricum 7812
a17_|c butyricum 7813
1,5 C119_|Clostridium | _butyricum 7828
CI3 | Clostridium | tyrobutyricum 8240
a3 |c ricum 8242
10 €120 | Clostridium | tyrobutyricum 8265
o €125 _|Clostridium 8265
€1292 |Clostridium |tyrobutyrkum | 8267

CI 15| Clostridium | tyrobutyricum 83.00 —
Ci1a_| Clostridium | tyrobutyricum 83.05
Ci16 | Clostridium | tyrobutyricum 83.07
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Characterisation of clostridia
= Typing: Rep-PCR
= (Clustering according to band patterns

C. tyrobutyricum  —
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Future strategy

= (Creation of a reference strain library

= Selection of isolates

= Development of a high-throughput method for the detection and
enumeration of clostridia in raw milk

= Avoidance of cheese spoilage and economic losses

Thank you for your attention!

iﬁ

8 Young train dairy innovative research, 66th EAAP annual meeting, 31.08.-04.09.2015, Warsaw



University of Natural Resources and Life Sciences, Vienna
Department of Food Sciences and Technology

Institute of Food Sciences

Laboratory of Food Microbiology and Hygiene

DI Johanna Brandle

Muthgasse 18, A-1190 Vienna
Tel.: +43 1 47654-6753
johanna.braendle@boku.ac.at , www.dlwt.boku.ac.at




Real Time PCR Sybr® Green
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(a) SYBR green assays
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Contamination pathway of clostridia

Manure

Dirty udder

Soil —> Green Crops —® Silage Faeces —2 .ot

Cow

—> Raw milk
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