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Global Natural Antioxidants Market
Market forecast to grow at CAGR of 8.1%

USD 2.86 billion

USD 2.1 billion

2021 2025

RESEARCH MARKETS

https://www.researchandmarkets.com/reports/5505346 T NI e B s e e e

Y aoly — pgw alnb — S pels (5398 Sloas 55 50 — ol (Siriuo o el — Jol 1 (35 p0 2o
ATV AS olpod o= PEYSFIVIGFEYFIFY : olad obb o,los



T

ORI 1,556

GLOBALANTIOXIDANT MARKET,
BY APPLICATION, 2020—-2027 (USD MILLION)

o

Food and Beverage Pharmaceutical Feed Additive Cosmetics

2020 m2027
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l Global natural anticxidants market share, by application, 2045 (%)
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Superoxide (0:;" )

Reactive oxygen Hydrogen peroxide (H,0,)

Spegles (RC.)S/) Hydroxyl radical (OH")
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Alkoxy radicals (RO

Peroxy radicals (RO )
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Non-enzymatic LPO
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Enzymatic LPO
1) Activation of the enzyme 1) Generation of radical e.g.,
Fe?t > Fe3t LOOH + Fe?*— LO® + OH*® + Fe?t

2) Hydrogen abstraction from

2) Hydrogen abstraction from
a PUFA, generation of L* radicals:

a PUFA, generation of L*® radicals:

LH > L* +H*
H* > H LH+ LO*—> L* + LOH
Fe* > Fe3t

3) Reaction of L* with O3
L*+0, — LOO*

3) Reaction of L* with O,
L*+ 0, — LOO*
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Initiation
RH—H+ R

A A e o (TS ¥

Propagation v ,
R + 0, —>ROO

Z (Lipid peroxide radical)
A
ROO + RH—ROOH + R’
(Lipid peroxide)
Termination ..
ROO

RO ) R-R, ROR, ROOR, etc.

(Non-radical products)
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LH + OH*" * L* + H,O
[ Lipid) | Lipid alkyl radical)
L® % (h ¥ LORO"

(Lipid peroxy radical)

LOOD® 4 LH = LOOH + L

LOOH » LO* — Epoxides,
hydro-peroxides,
glycol, aldehydes

L* +L* > L+L

( Fatty acid dimer)

L + LOO" > LOOL
[ Peroxide bridged dimer)

LOO" + LOO" —— LOOL + O;
| Peroxide bridged dimer)
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Initiation step

= Propagation step

“»= Termination step
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Srep I. Initiationn Reactions

RH + O-=
ROOH

ROOH +~ REH

- -

1= + HOO*-

— RO*" + HO*"-

—

RO- + H=20 + R~

Srepr Z. FPropagmiion Reacrions

R 4+ O=
ROO- + RH
RO= - ROH
RO+ RH
ROOH

Step F. Termmination

R + R*-

ROO=- + ROO-
ROO- + R-
RO® + R*-

RO=- = RO-
RO= + H-

R- + Ei-

el

ROO*-

R - ROOH
R - ROOH
ROH + R-
ROO= + H-*=

Reactions

R
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RO5 + AH—-ROH+ A"

ROO® + A® - ROOA

CH AWK RO{PER RO® + A® — ROA

RO® + RH—ROOH+R*  soomer

'y Antioxidant
{ Behavior
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Unpaired
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RH
H absiraction
[nitiation N _ i
Initiators  (uw light, "O» metal catalysts, heat, etc.)
Y
R* {lipid free radicals) ———= Termination
\ Cixidation of pigments,
FPropagation ROO*" flavours and vitamins
RH
Rl
RooH (hydroperoxides)

Insolubilization of proteins
(changes of functionality
and texture)

Polymerization products
(dark color, possibly toxic)

Breakdown products

Such as ketones, aldehydes,
alcohols, hydrocarbons, acids,
epoxides

(including rancid off-flavor
compounds)

Figure 1.5 General scheme for antioxidation of unsaturated lipids and products thereof.
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Food Antioxidants

— [

Hindered phenols are primary antioxidants that function by
scavenging peroxy radical intermediates in the oxidation
process. They are effective over a wide range of temperatures
and provide protection during melt processing, end use, and

long-term storage. Y aoly — pgus aliab —S s (5 3L lous 35 po — ol (o

"Hindered”™ Phenols

BHA

BHT

TEHQ
Tocopherols
Tocotriznols
Plastochromanols
Gum Cuaiac
lonox Series

Miscellaneous

Ethooyquin
Anoxomer
TroloxC
Flavonoids
Herbs Extracts
Spices Extracts
Carotensids
Lignans
Ascorbate
Processing-
Antioxidants

0 O g 01 (5 y0 30
STt W= R TR R led b ol

~—/ Primary Secondary < Synergistic
Phenols Thiopropionic Acid (TDPA) Gl Cloe
F Dilauryl and Distearyl Sulfites
ates , Esters of TDPA Ascorbic Acid
s Hyidroguinone \scorbvl Palmitate
Trihydroxybutyrophenone b
Nondibydroguairetic Acid Erythorbic Acid

Chelating Agents
Polyphosphates

EDTA

Tartanic Acd

Citnc Acid

Phytic Acid

Lecithin

Miscellaneous

Nitrtes
Amino Acids
Spice Extracts
Flavopouds
Carotenoids
Tea Extracts
Zing
Selenium
Ligaans
Ascorbate
Processing-
Antioxidants
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ANTIOXIDANTS

v

Non-enzymatic Antioxidants

'

Enzymatic antioxidants

Minerals 5 = o V't:":;:'s L
: : <€ > itamin A, Vitamin
Zinc; Selenium Vitamin E, Vitamin K
Prlmary Enzymos
SOD, catalase <
g!utathlone peroxidase s Can:ter;yc;lds i [ Organosulfur compounds
-carotene, lycopene, < > ) 2
lufein, zeaxanthin alhum, allyl sulfide, indoles
Secondary Enzymes
glutathione reductase, <
glucose 6-phosphate Low Molecular Weight _| Antioxidant cofactors
dehydrogenase Antioxidants « o Coenzyme Q10

glutathione, unc acid

| Polyphenois |4—

A 4

L 4 v 4 . Hydroxy-
Flavonols Flavanols Blavasionis » cinnamic acids
quercetin catechin ferulic,
kaempferol EGCG hesperitin p-Coumaric
-+ v v beHyd_rc:’xy:c'
- k= > nzoic acids
Isoflavanoids Anthocyanidins Flavanes > o ackd
genistein :grzgm'dm chrysin ellagic acid
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The term “Carry Through Effect” refers to the ability of
antioxidants to withstand the thermal treatments of
frying or baking to be absorbed by the food and have
sufficient activity to stabilize the fried or baked food.
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Figure 1.2 Production of flavonoids from phenyl propanoids.

Y aoly — pgw alnb — S pels (5398 Sloas 55 50 — ol (Siriuo o el — Jol 1 (35 p0 2o
ATV AS olpod o= PEYSFIVIGFEYFIFY : olad obb o,los



Esf

-

—_—

S )/LE: Fu"l ik dﬂ\‘:{;’du,/«l_');"

[

B s gig)e

Flavonoids

Anthocyamns

Chalcones

Flavanones

d classes —

Flavones

/onoid subclasses

Anthocyanin Chalcone Flavanones Flavones
subclasses subclasses subclasses subclasses
*Cyanidin ePhloretin *Hesperitin *Apigenin
*Malvidin sArbutin «Naringin sTangeretin
*Delphinidin #Phlioridzin «Naringenin *Baicalein
*Peonidin *Chalconaringenin «Eriodictyol *Rpoifolin
sHesperidin
B
® Fruits ® Fruits \ ® Fruits \ ® Fruits
* Vegetables * Vegetables ¢ Medicinal * Medicinal
* Nuts and * Medicinal plants and plants and
dried fruits plants and other other
* Medicinal other
plants and
other

v

=

Nﬁ'-—-.:AA -

g
]
(1)

OH o
o)

Flavonols

Flavonols
subclasses

Isoflavonoids

Isoflavonoid

subclasses

*Quercetin *Genistin
*Myricetin *Genistein
sRutin *Daidzein
*Morin *Glycitein
sKaempferol *Daidzin
® Fruits \ * Legumes
* Vegetables * Medicinal
¢ Medicinal plants
plants and
other

A

~

¥ ool - pguw aiinb —5 0l (6,9U8 Wlous 35 o — ol (Siaiuo S oo — Jol 1 (35 o 380
A= FEYRITYGFEY-FIFY : olos gl o lou

ATV A 2 of o




A

S )/&E: Fu‘)l K

§

-

-

LA G

Figure 2. Modulation of antioxidation by probiotics. (1) Probiotics chelate metal ion.

possess their own antioxidases. (3) Probiotics produce antioxidant metabolites.
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the host. (&) Probiotics regulate signaling pathways. (7) Probiotics down-regulate activities of enzymes
producing ROS. (8) Probiotics regulates intestinal microbiota.
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