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JMICROBIAL BIODIVERSITY PRESERVATION
To comply to legal regulation

Biological diversity l

Nagovya Protocol
International and National Laws

[UCN Group

SMALL, TRADITIONAL AND CRAFT
PRODUCTIONS




ECTION or/and mBRC: What it is

MICROBIAL COLL!

Cella termostatica con collezione microbica.
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Review
Type I Sourdough Preservation Strategies and the Contribution
of Microbial Biological Resource Centers to Biodiversity

Protection: A Narrative Review

Roberta Coronas, Angela Bianco 1, Anna Maria Laura Sanna, Giacomo Zara *© and Marilena Budroni
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MICROORGANISMS and MICROBIOMES
As RESOURCES

Microbial resources are microbial strains
conserved in a manner that ensures their
genetic stability and according to specific
quality standards, which require knowledge
of their taxonomic, physiological, and
genetic characteristics.
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Home

Collection: BNSS
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Query Insert Update Duplicate Delete Tools Options

User: BNSS Admin (bnssAdmin) - Collection: BNSS (role: admin)
Update strains
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Strain|

BNSS 03553 ‘Original strain name:
number ‘

‘ Reset ‘ Lookup |

Identity Identification m Isolation Properties Bacteria properties Inhibitions Utilizations Literature

Notes

Culture

Storage
T
Date:| 24/03/1998
Year:|1998 \
Location: Siniscola, Nuoro, Sardinia, Italy
Habitat:| \

Collected by:|Salvatore Sanna, Istituto Zootecnico e Caseario per la Sarde|

Substrate category:|Food
Substrate:| cheese \
Substrate details: 24 hour ripened cheese

Date:|gg/mm/aaaa

Year:
Deposited by:
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culture  microbiome
assembly %

Using an
established
starter
culture

Figure 2 Sourdough starters can be formed in two ways. De novo starters

arter.cutttdtfe community can
-------- tatned-by Tepeatedly adding it to fresh flour to
provide new carbohydrates and other nutrients to fuel microbial

Louw N. L. et al (2023). Annu. Rev. Microbiol. 77:381-402. fermentation
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Background <
e, ® ||
Traditional type | sourdough /==
Extremely dynamic microbial community composed of lactic acid N . oo
bacteria (LAB) and yeasts in a ratio of 10:1 - 100:1, originating ' T S—— ]
from the spontaneous fermentation of flour and water. . o i

=~ Unique and dynamic
microbiome
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Backslopping

20-30°C, 8-16h
for 10 davs /

=)
|

MO HtRU(jH MATURE SOURDOUGH
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109 Sardinian Sourdoughs

Criopreserved (-80°C)




ORIGIN SD

Semolina 28
Semolina + Fruits (seasonal) 4
Semolina+ Kefir 1
Semolina+Honey (+ frutta e/o yogurt) 10

None 62
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Experimental Design

v

Jcu Phase I: Sourdough Characterization

| -

= Phase |l: Bread Analysis

Used in Sardinian
bakeries

v

= Phase IlI: Preservation Methods

| |
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A

Dynamic Changes in Environmental Loss of Original Characteristics
the Microbial
Community

and

PRI Mel el o118} Gradual shift of the microbiome

Compromise of the specific sensory and technological properties

pH and Metabolic Practical Limitations
Effects

Need for alternative preservation methods
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Strains Identification

L

SD_A Composition
Bacteria: Fructilactobacillus

sanfranciscensis (35%),
Levilactobacillus brevis,
Lactiplantibacillus plantarum

Yeasts: Kazachstania pseudohumilis
(20%), Pichia kudriavzevi,
Torulaspora delbrueckii

SD_B Composition
Bacteria: All isolates identified as F.

sanfranciscensis (50% of total culturable
community)

Yeasts: Kazachstania humilis,
Saccharomyces cerevisiae

SD_C Composition

Bacteria: Pediogdgccus parvulus
(31%), L. brevié

Lacticaseiba s paracasei, L.
plantarum, &

Schleiferil bacillus

harabinerg)s

AN

7

Ye::&~ P. kudriavzevii (34%),
tae, S. cerevisiae, S.
kudz'avzevu T. delbruecki,
Wickerhamomyces anomalus
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Sourdoughs characterization

Analysis

Yeasts (Log CFU/g)

pH

Lactic acid (mM)

FQ

Glucose (mM)

Mannitol (mM)

7.90+0.04 b

3.78%£0.01 ¢

88.8+0.3 °

1.4+0.0 °

ND

7.19+0.40°

3.8810.05°

574+412.2b O
0.9¥02°

8.2910.08 @

4.02+0.02 °
89.8% 6.6 ¢
1.5+£0.1 ¢

ND
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Biochemical and Nutritional Characteristics of Breads
BSD_C

BCont BSD_A BSD_B

Analysis
| HI | 5167#354° |  50.84%3.70° | (35.27+1.60°>| (37.67+0.90°) |

Resistant Starch

Total Starch

60 a
b a
C 4 a
a
40 S
93
ks
z )
20
1
0 0
scot BSD_A BSD_B BSD_C
Sample

BSD B BSD C

9/100g

BSD_A

BCont
Sample
_ _ “[%00“‘{0;!;“0 Ailm
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Free amino acid profile before and after In Vitro Digestion

e B Varisbles I2 Variables In vitro digestion liberates amino acids from
] Ala . . . . .
BS084 A complex protein matrices into bioavailable forms
- 1 Asn
Asp
PeONT 0 o Post-digestion samples show dramatic increases in
IR essential amino acids (Leu, lle, Val, Lys, Met) and
Glu . . .
_ I_2 Gy functional amino acids (Arg, GABA, Pro),
BSD82 :l*;s transforming poor-quality protein matrices into
- Leu high-bioavailability profiles.
Lys
— DBCONT Met
Om
DBSDS1 Phe DBSD_C shows superior branched-chain amino
Pro .
Ser acid content
DBSDB2 - DBSD_B exhibits balanced essential/functional
Tyr amino acid ratios
DBSD84 Val o .
DBSD_A presents elevated polar amino acids
- = = Subgroup
Eﬁigﬁggﬂifﬁgg%ggsﬁggggsn Breads
§ > Digested breads
©

&

MICROYFOOD
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Preserving Sourdough Microbiomes

Two preservation strategies were evaluated:
1. Traditional refrigeration of whole sourdough at 4°C

. . . 2. Cryogenic preservation
Microbiome Extraction Protocol

Colture-Dependent Methods Metagenomic Analysis Metabolic Profiling
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with SD B bacterial colonies below
detection limit

Viable counts showed consistent
1 logG %eduction across samples,
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Taxonomic Composition Changes

sb_Chy -
- | SD_A & SD_B
ool - I | | 5toble bacterial communities maintained throughout
) storage period
soemz - [
SD_C Changes
soarrz - [ Significant reduction in Pediococcus with increases in
Levilactobacillus and others
soao - [
0.00 025 050 0.75 1,00
Relative Abundance
Fungal communities remained remarkably stable across all
B Pediococcus [l Lacicaseibaciius [ Pantoea samples, with Saccharomyces and Wickeramomyces
B Frctiaciobaciius Il Lactipianibaciis [ Lentiactobacillus predominating in SD_A and SD_C.
Genus
B Levitactobacillus Fuduriactobacilies [ Others
B rone B schieiferitactobacillus
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Carbon sources

Functional Assessment

Nitrogen sources

5

SO_BTI2

SD_BT12
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1
1
1
- 1
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o "
. 1
SO_ATO ‘
SDATI2 !
% 0
Dim1 (55.9%)

Dim2 (19.2%)

B 2 Each sourdough microbiome retained
osmal Cmam T phenotypic individuality
E 870
SD_ATO E
AT E .
i e e e e SD_C showed larger differences between
.o timepoints. This indicates greater
i so.cm2 .
; - substrate preference rebalancing and
microbial activity changes in SD_C
Results align with metagenomic analysis
showing major community composition
rearrangement in SD_C after 12-month
SD_CT0; o
.M 5 storage at -80°C
-;ﬁ - 011(6544%) é
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Conclusions and Future Perspectives

1 REGULATORY FRAMEWORK

STANDARDIZED OPERATION PROCEDURES FOR MICROBIOME ANALYSIS

2
CONSERVATION TECHNIQUES
3
. MICROBIAL RESOURCE CENTERS

NEW DATABASE TO SHARE MICROBIOME ASSOCIATED INFORMATION
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