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incorporates oxygen into the medium.

Standarised Milk
and Yoghurt Premix

— Mixing after addition of yoghurt ingredients
Oxidative stress ]—{ & Y08 &

Solutes like sugars and salts are added to the yoghurt
Osmotic stress mix as ingredients, increasing the osmotic stress
potential of the medium.

Y
Homogenisation
and Pasteurisation

] Organic acid production of S.thermophilus and L.

F{ Acid stress bulgaricus lowers pH of yoghurt to 4.7-4.3.

1 L. bulgaricus produces exogenous HyO» during
v — Oxidative stress }7 o . o )
fermentation — immediate oxidative stress factor.

{ Fermentation ]<—¢ g

High temperature (40-44° C) during fermentation -
;( Heat stress above optimum growth range of Bifidobacterium spp.

_( Osmotic stress H Organic acids produced by yoghurt bacteria. J
! Cooli h 5°Ci Id shock
- ooling yoghurt to 5°C imposes cold shock on
[ COOhng J4—[ Cold stress )—[Bﬁdobacterium spp. ]
\ Oxidative stress }——{Disturbs yoghurt matrix, while incorporating oxygen.

{ Further Processing ]

Osmotic stress mix as ingredients, increasing the osmotic potential of
the medium.

Solutes like sugars and salts are added to the yoghurt J

v ﬂ{ Cold stress J—[Prolongcd storage at +5°C, 28 days. ]
Cold Storage, Post-fermentation acidification due to ongoing,
Transportation and «—( Acid stress slowed metabolis_m by yoghurt bacteria leads to
C further decrease in pH.
onsumer
Behaviour ;( Osmotic stress ]—(Organic acids produced by yoghurt bacteria. J

- Plastic containers with high oxygen permeability
allows oxygen to diftuse into yoghurt.

- L. bulgaricus produces exogenous H>O> during

;( Oxidative stress storage — immediate oxidative stress factor.

- Natural syneresis of yoghurt occurs during storage,

leading to consumers remixing yoghurt, thereby
incorporating oxygen into yoghurt.

Figure 2.1 Stress factor integration points in the yoghurt production process and their
respective impact on Bifidobacterium spp. viability. (Adapted from Figure 1 in Sibanda
et al. (2024))
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Figure 2.2 Formation of ROS and general response of Bifidobacterium spp. to oxidative
stress. AhpC, alkyl hydroperoxide reductase C-subunit; DHOD, dihydroorotate dehy-
drogenase; Dps, DNA-binding ferritin-like protein; HemN, oxygen-independent copro-
porphyrinogen III oxidase; NOX, NAD(P)H oxidase (H,O-forming); NPOX, NAD(P)H
oxidase (HyO;-forming); TrxR, thioredoxin reductase. Adapted from Zuo et al. (2014)
and Schopping et al. (2022). Created with BioRender.com.
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