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section aims to explore the impact of the stress factors typically associated with the man-

ufacturing and storage of yoghurt on the survival of Bifidobacterium spp. whilst delving

into the ability of these bacteria to withstand and thrive under these varying stress condi-

tions.

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 (H2O-forming); NPOX, NAD(P)H
oxidase (H2O2-forming); TrxR, thioredoxin reductase. Adapted from Zuo et al. (2014)
and Schöpping et al. (2022). Created with BioRender.com.

2.5.2 Physiological effects of oxidative stress

When O2 interacts with one, two, or three electrons, it results in the formation of ROS,

typically through the Fenton reaction (Fenton, 1894). Another major process contribut-

ing to ROS formation in food products such as yoghurt, is the oxidation of organic com-

pounds, particularly unsaturated fatty acids, which form hydroperoxides, which are inher-

ently unstable (Citta et al., 2017). These hydroperoxides decompose through homolytic

cleavage and produces damaging ROS (Juan et al., 2021; Citta et al., 2017). Some of

the most prevalent ROS produced include hydroxyl radicals (HO·), superoxide radicals

15

www.BioRender.com


H2O2

(2) H2O2O2 O2 (2) H2O

NAD(P)H NAD(P)+

H+

AhpC(SH)2 AhpC(S)2

TrxR(S)2 TrxR(SH)2

AhpC

NAD(P)H NAD(P)+H+

TrxR

O2
•-

NOX

2 NAD(P)H 2 NAD(P)+

H+

OH•

OH-

(2) Fe2+

Fe3+

Dps

2 FeO2HFenton 
reaction 2 H2O 4 H+

NPOX
b-type 

DHOD

Extracellular

Intracellular

HemN

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 (H2O-forming); NPOX, NAD(P)H
oxidase (H2O2-forming); TrxR, thioredoxin reductase. Adapted from Zuo et al. (2014)
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