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Antioxidants in Nature

Free radical scavenging



4, VitamiE C (ascorbic acid) & vitamin E (tocopherol) EHF I EALMIER - H o
tocopherol #8H # FH AR Ry ag Hahin & BRIt E B -

D) &PIHY vitamin C HYHTESLIF FIEE R SRFITE RS T E -

Biological Antioxidants in Food
Ascorbic Acid

¢ Limitations

¢ Antioxidant mechanisms
e Unstable at high pH

e Free radical scavenger

e Oxygen scavenger e Heat liable
o Regenerates other antioxidants e Increases prooxidant activity of
due to low reduction potential transition metals due to low
reduction potential

2) EY)rhEY tocopherol FEEAR HIEY)

Endogenous Tocopherols in the Food Supply

¢ Tocopherols are ubiquitous to the plant kingdom and are
found in all plant parts (Rather et al., 2023)

¢ Tocopherol must be obtained from dietary plants in animals

¢ The surface activity of tocopherols allows them to
concentrate in the cell membrane

¢ Tocopherols are also in the triacylglycerol fraction of lipid

bodies (both plants and animals)



5. Active packaging J& &% EVIRER A EAY— S E B AR R T =
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7.- Conclusions

» Antioxidant active packaging is effective and safe for preventing lipid oxidation

» Natural-origin active agents can be successfully incorporated into packaging

» Versatility (direct / indirect contact, casting / coating / adhesive, volatile /non-
volatile, mono / multilayer, PP, LDPE, PET, cellulose-based...)

» Organoleptic properties could be compromised

» Industrial scale-up is feasible

» OH- radicals home-made setup has applicability to oils, extracts or packaging

» Raman spectroscopy can be useful for measuring lipid oxidation extent

Antioxridant food packaging ryytems baved on notural eetracty to peevent Iy aardation

Bologne. I My 2004

6. Selenoperoxidase GPx4 (alias PHGPX, PIP): discovered in 1982, plays a unique and crucial
role in inhibiting lipid peroxidation and preventing ferroptosis, a regulated cell death. Ferroptosis
18 implicated in both pathological and physiological conditions, including embryogenesis, cancer
suppression, neurodegenerations, inflammatory disorders, metabolic syndrome, heart and kidney
diseases and most recently COVID-19 pulmonary disease.

“NIEILEES ferroptosis, apoptosis Sz necrosis HYA[E]Hf

Ferropiosis Apoptosis Necrosis
" cell membrane rounded, detached | rounded cells, rupture of plasma
blebbing
cytoplasm small mitochondria, | cell shrinkage, swelling of
increased fragmentation into | cytoplasmatic
mitochondrial apoptotic bodies, | organelles, loss of
membrane density, it intracellular contents
X ittle or no
loss of cmftac, rupm're ul ——
of outer mitochondrial "”_ . x
modification of
membrane >
cytoplasmic
organelles
1 hromatin
I normal reduction of c! ]
Rt nuclear volume; condensation
nuclear
fragmentation;
chromatin
condensation




7.

Defect of selenoperoxidase GPx4 links to Sedaghatian-type Spondylometaphyseal

Dysplasia (SSMD).

8.

0.
nsulin resistance might be attributed to the lipid oxidation and not to the advanced glycation end

product (AGE).

In humans, GPX4 gene defects cause a sporadic, deadly neonatal

disease named Sedaghatian -type
Spondylometaphyseal Dysplasia (SSMD). SSMD was
first described in 1980 as a neonatal condition displaying an
unusual pattern of skeletal dysplasia combined with abnormalities
of the central nervous system and the heart, which led to mortality
due to respiratory failure in the early post-natal days. in 2020 when

two additional cases bearing newly described truncations were
described [27]. All together the literature reports twenty-five SSMD-
affected children since 1980, all dead but three, one female and
two males, apparently still alive in 2021 at the age of 6, 11, and 2
years, respectively. These patients share the same missense point
mutation in GPX4, i.e., the homozygous substitution of Arg152
with His (GPX4-R152H), and exhibit only some of the skeletal,
nervous, and cardiac abnormalities typical of the deadly forms of

SSMD, together with severe additional symptoms.

Ferroptosis inhibitor: Ferrostatin-1 (Fer-1)

A study presented by RE Ward from Utah suggested that baked rodent diets that caused

Roles of advanced glycation end products vs.
lipid oxidation end products in promoting
insulin resistance in rodent models




10.  ZoakFichia oil) @ E 2 AEHEE omega-3 @ &2 FEBH A LEENFH -

11.  Microencapsulation of polyphenol extract: novel, effective antioxidant to prevent food
oxidation.

12.  Alkylferulates EAHE(LMIER -

13, ReRRe g T RLIER - 5 58 4 S BIE FAYE Hydrophobic and sulfur-containing
amino acids. Protein oxidation products detected by fluorescence spectroscopy. When polyphenols
are oxidized into quinones, they react with nucleophilic groups on proteins, such as cysteine,
lysine, histidine and arginine residues.

14.  Echium oil (B5&0) : —fEEY) - #7383 E & Omega 3 AEHHEE > TR (L AURMY
omega-3 ASHIEL.




15.  Lipid oxidation markers: hydroperoxides and volatiles. Protein oxidation markers:
carbonyls, oxidation products of tryptophan and tyrosine.




16.  Caffeic acid, sinapic acid and gallic acid slowed down the formation of hydroperoxides.

Oridation in protein containing systems, Tuesday 09 07.2024, 15:40-16.00

Klel Gefmany

Didly € ing area of research due o their potential to address health
. mnhlbweshomdietmeymmadoﬁombcalywumdﬂquk’“m
and offer comparable functional and structural properties o
imal or tropical sources. However, a higher proportion of
assodabd wnh an increasing susceptibility to oxidative

nd protein oxigation



17.  Lipid peroxidation 1s mediated by alkylperoxyl radicals, 3 stages of initiation, propagation
and termination :

18.  Catechols: quercetin, CAPE, have exceptional antioxidant activity.
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8. Palazzo Marescotti Brazzetti © ARTHVE B » H Ril@ K FEARAKEER Department of Music
and Drama Studies.

0. Arche dei Glossatori (Scholars' graves) - These tombs are tributes to some of the first and
most important professors in the Middle Ages when the University of Bologna was renowned
particularly for teaching law.
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