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Food transition context
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» Food: responsible for one third of the greenhouse
gas emission worldwide

» Necessity to decrease the proportion of animal-

based food, notably proteins, in the diet to 50 %
(French health and nutrition program PNNS4 2019-2023)

» Compatible with the emerging vegetarian and
flexitarian diets: use of dairy products, in
combination with plant-based products

Qualinet @Y STLO .



> 100 % plant-based “yogurts” to help food transition, but...

» On the French market, plant-based “yogurts”
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> Mixed dairy- and plant-based “yogurts” » : beneficial in-between

Trends in Food Science & Technology 108 (2021) 119-132
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. » Association of plants with milk
= (Guyomarc'h et al. 2021)

Mixing milk, egg and plant resources to obtain safe and tasty foods with
environmental and health benefits
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— Possible to easily insert the plant fraction in the yogurt process
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> Scheme of yogurt and fermented milk production

Flour or protein isolate
of legumes

— Lupin choice

Lactic acid
bacteria

& L)

or

_ i Refresh = =g
Skim an.d Enrich Add starters = [[EHIE] = UU| | =
standardise . ] 7
Thermise

= .
/ Pot Ferment Store

Responsible for specific properties of

the yogurt
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> Objective : to add up functionalities of the lactic acid bacteria in
fermented mixed plant and dairy based “yogurts”

Decrease in
EPS_ hexanal
production / Association of several strains
\ / in protei / required
Lupin protein
Milk protein hydrolysis Chosen approach: to favour
hydrolysis / positive interactions between
Dicr?ase'i: strains based O|: tlhelr nitrogen
phytic aci metabolism
4/
Lactose
hydrolysis \
GOS
/ hydrolysis
Aroma o ic acid
compound rganic aci ]
prod?:c:ion production Peptides
Amino acids
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> Experimental design for mixed milk-lupin yogurt manufacture

Three factors Levels

" E. faecalis (F) +++
Monocultures + « L. Jactis (L) +4

5 starter ‘ L. plantarum (P) -

cultures cExP

Cocultures -

*LxP
Milk fat Coconut oil
2 fat types ‘ (1,5 %) (15 %)
- A
— L
2 milk/lupin ‘ - j ONO g:&;}t
protein ratios ) - . - ! ooy
Milk 6750 Lupin

[total proteins]=6.6%
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Proteolytic activity

Qualiment

Responses

Bacterial growth
Acidification
Proteolysis

Volatile compounds and organic acid
determination

Physical Firmness
Properties < Viscosity
Water holding capacity

(WHC)

Sensory analyses on L and L x P yogurts
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> Growth and proteolytic activity of starter cultures in the milk-lupin yogurts

Production /consumption of peptides and amino acids
(value after fermentation — control value)

200 - 3
Cultures Final Time (h) Control (non fermented) : 130 mg NH,/L
pH 150 A
Land Lx P 47 7 _ 100 - b
F 4.9 12 I 5
o0
Pand Fx P 4.7 12 £ 0
_ I I I - I ]
Total starter counts >10° cfu/g yogurt -50 ¢ c
-100 - d
L F P LxP  FxP
P=34% P=56%

» F:high proteolysis and high population of P in
coculture = positive interaction favoured
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> Impact of cocultures on the functionalities of the milk-lupin yogurts

Principal component analysis (67.9 % axes 1+2)
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Proteolysis
Physical properties
Organic acids
Acidification

Volatile compounds

BA: Butanoic acid

BTN: 2-Butanone

BZH: Benzaldehyde

CHCA: Cyclohexanecarboxylic acid
DS: Dimethyl sulfone

HA: Hexanoic acid

HX: 1-Hexanol

MB: 3-Methyl-1-butanol
MBT: 3-Methylbutanal

NP: 2-Nitroethyl propionate
OA: Octanoic acid

» FxP:between the two monocultures

» LetLxP:indistinguishable, no effect of

the coculture
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> Sensory analyses (sorting task) also driven by the composition when L

and L x P cultures are used

Correspondance Analysis - Biplot
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* Milk/lupin protein ratio differentiated on the 1%
axis
- ratio 50: unpleasant, bitter and with a mellow
texture
- ratio 67: pleasant, textured (hard gel) and
nonhomogeneous

* Fat type differentiated on the 2" axis
- Milk fat: milky, lactic and “goaty”
- coco as fruity, fresh and nutty
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Untrained panellists
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> Take home message \)@

» Milk/plant protein ratio:
<50 % of plant protein : higher firmness, more appreciated by panellists
> Fat type:
coco associated with lower firmness, sensorially detected
» Starter cultures:
= impact on pH and proteolysis and hence physical properties
= more functionalities expressed in yogurt when there are interactions between strains
as observed in the coculture F x P in which the proteolytic strain stimulated the non proteolytic strain
Higher firmness and viscosity, higher diversity of organic acids and volatile compounds
and higher decrease in hexanal

» Mixed dairy-plant-based yogurt: good start for the diet transition as it softly gets consumers
acquainted with the unfamiliar properties of plant-based yogurts
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