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Soy juice is an interesting alternative to animal milk

Plant-based proteins — 50 9, Health
(Plant + animal) based proteins “* Ecology
(Guéguen et al., 2016; Springmann et al., 2018)

=
~ Soy juice from [Glycine max]  ofr-FLAVORS
OLIGOSACCHARIDES

(Davin and Berot, 1996; Guillon and Champ, 2002)
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The lactic fermentation of soy juice

Lactic fermentation

o
An organic Soy Juice (SJ) : A yogurt type
- Sugars 8 g/L fermented SJ :
- Proteins 36 g/L - Lactic acid 4 g/L
- Lipids 19 g/L - Sugars 4g/L

- Proteins 36 g/L
- Lipids 19 g/L
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Lactic fermentation can improve food quality

— Lactic fermentation can improve organoleptic OFF-FLAVORS
and nutritional properties of soy juice OLIGOSACCHARIDES

HEDONIC-FLAVORS

BUT

LAB are diverse
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In soy juice fermentation, LAB can
Induce diverse profiles of:

ﬁ N-Iz Functionality Conference

LAB are diverse

Controls |
L. delbrueckii

Sugars
) . -~ 28
Organic acids ~Is. thermophilus
strains
Aroma compounds
Amino Acids
] . 18
Vitamins Lactobacillus
d
Cofactors | actodogbus
strains

Redox potential modulation (Eh) Ik
38 aroma compounds identified (Harlé et al, 2020)
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LAB good fithess makes good fermentations

Lactiplantibacillus plantarum CIRM-BIA777
(Lp777) releases few AAs but is not
stressed in SJ fermentation

Lactobacillus delbrueckii CIRM-BIA865 E:;'
(Ld865) releases various AAs and is G
stressed Iin SJ fermentation (cell elongation)
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LAB coculture are interesting to ferment soy juice

There can be:

Improve
. o organoleptic
Metabolic complementarities oroperties
+ (Sieuwerts et al, 2008)
Positive interactions ncrease
(Sieuwerts et al, 2016) - fermerltation
rate
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Lp777 and Ld865 increased acidification rate in coculture

7,5
. — T (Unfermented soy juice)
. L. delbrueckii CIRM-BIA865 (Ld865)
6 — L. plantarum CIRM-BIA777 (Lp777)
T
o
55 Coculture
5
o
45 °
4
0 5 10 15 20 25 30

Time in h

Figure 1. Fermentation kinetics of Lp777 and Ld865 in mono- and cocultures in SJ.

NIZO Plant Protein
)\ [<8 [ nctionality Conference

""""""""""""" Online — Live and On-demand » 21—22 October 2020



Ld865 was less stressed in coculture
compared to monoculture

Ld865 in SJ monoculture Lp777 in SJ monoculture
o "p 4

b o7 SJ Coculture

Lactobacillus Lactiplantibacillus

delbrueckii plantarum
CIRM-BIA865 IRM-BIA777
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Ld865 cell division was stimulated in coculture
compared to monoculture
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Coculture of Ld865 --=« Coculture of Lp777

Figure 2. Growth of Ld865 and Lp777 performed in monoculture and in coculture
in SJ fermentation at 37°C
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Molecular bases of Lp7/77 and Ld865 cooperation
were investigated

omics analyses

|
| |
PH 6.5 Genomic transcriptomic Metabolomic

- 'y &1
OO » x)K%\ »“ » -.“",.nA:,I

Ny =te

DNA RNA Proteins Primary and
secondary
metabolites
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Molecular bases of Lp7/77 and Ld865 cooperation
were investigated

(analysis of the kinetic of fermentation)

pH 4.5 ,
pH 5.0, Metaomics analyses .
pH 6.0 I \
pH 6.5 | . . !
Genomic Dual transcriptomic Metabolomlc
Interaction
O = ?)"\*A\/ @K W}ﬂi &> Process
O SNT— Interactlons /"3‘ ;1 = Product
Interactions
DNA RNA Proteins Primary and
secondary
metabolites
4
0 5 10 15 20 25 30
Timeinh
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Concentration in g/L

In coculture, fermentation rate increased compared to
monoculture

Sucrose consumption Lactic acid production

4 4|
3

3,
2 L. delbrueckii Ld865

2| 1 = L. plantarum Lp777

--= Coculture
1 . 0
0 10 20 0 10 20
Timein h Timeinh

Figure 3. Sucrose consumption and lactic acid production of Lp777 and Ld865 in
mono- and coculture in soy juice fermentation at 37°C.
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In coculture, cysteine synthesis & transport were upregulated

serine
mccA pH 6.5 pH 6.0 pH 5.0
tp777 ig 2.4 1(3);
cysteine ‘ an AA with antioxidant properties
tcyBC pH 6.5 pH6.0 pH5.0
a3 -
Lp777 1.4

cystine import
(a dimer of cysteine)
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Cystine addition in SJ decreased oxidation-reduction potential

300
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7 65 6 55 5 45
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Lp777 monoculturein monoculture in SJ with Ld865 monoculture in
SJ without addition 100mg/L of cystine SJ without addition

Figure 4. Oxidation reduction potential kinetics of soy juice at 37°C by Lp777 or Ld865 monocultures
with or without addltlon of 100 mg/L of cystine.
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Cystine addition in SJ increased acidification rate

7
6.5 _
6 -
T
Q 55 |
5 4
45 -
0 5 10 15 20 25 0 5 10 15 20 25
Time (h) Time (h)
Lp777 monoculture in monoculture in SJ with S Ld865 monoculture in
SJ without addition 100mg/L of cystine SJ without addition

Figure 5. Acidification kinetics of soy juice at 37°C by Lp777 or Ld865 monocultures with or without
addition of 100 mg/L of cystine.
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Conclusion: Molecular bases present various
metabolic complementarities

L£865 in SJ monoculture Lp777 in SJ monoculture

: 'p > A
—= 3] Coculture

Lactobacillus _ Lactiplantibacillus
proteases protein proteases

delbrueckii plantarum
CIRM-BIA865 ‘ CIRM-BIA777
Amino acids ' '
pummmmmmn Free AA POOL _

. ’
Cross-feeding N
:

’ﬁ, -

Antioxidant
cooperation

Eh

Ld865 growth and cell i SOS response
division is stimulated | and cell cycle

Higher fermentation
rate
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Conclusion

Genomics + Dual transcriptomics + Metabolomics

Different points of views

Better comprehension

Better control of the process
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Thanks for listening

And many thanks to...
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