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4- Propyl gallate
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1- Reactive oxygen species
2- degeneration

3- Singlet oxygen

4- Photosensitization
5-Photosensitizer
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Sen= Photocatalyst

COOH

High hydroperoxide

Fig 1 Fatty acid photooxidation in the presence and absence of Urtica dioica (L) or Alcea setosa (L)
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Table 1 Oleic acid oxidation by singlet oxygen in different
condition?
Entr | Photocatalys | Light | Oxidan | PV(meqg/kg
y t t )
1 H2TPP LED 02 623
Lam
p
2 H2TPP LED - Trace
Lam
p
3 - LED 02 Trace
Lam
p
4 H2TPP - 02 Trace
5b H2TPP LED (07) Trace
Lam
p

26.3x 10 mol oleic acid, 19ml acetonitrile (solvent), 1 mi
(0.0001 M) H2TPP, air (1atm) and 288 power LED lamps,
1W, 2.3V (59660 LUX). ® 0.5gr NaNs was added as a
singlet oxygen scavenger.

CHOOH group

| l l U ka

OOH group
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Fig 2 *H NMR spectra of oleic acid after photooxidation in the absence (right) and in the presence (left) of H,TPP
as a photocatalyst (photosensitizer)
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Table 2 Effect of Photocatalyst on oleic acid photooxidation?

Entry Photocatalyst 60 min 120min 240 min
1 TPP 31 623 419
2 ZnTPP 138 207 103
3 MnTPPCI 69 124 96

26.3x 10 mol oleic acid, 19ml acetonitrile (solvent), 1 ml (0.0001 M) Photocatalyst, air (1atm) and 288 power LED lamps,
1W, 2.3V (59660 LUX).
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Time of photooxidation (min)
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Time (min) | Abs H>TPP photodegradation (%)
0 1.14 0
30 0.78 31.58
60 0.69 39.48
90 0.66 42.11
120 0.61 46.5
1.189
Ff 0 min
1.0
30 min
. 60 min
A 90 min i .
: T 120 min
05
’ﬂ:\b_%-_.:
om :%_
301.0 400.0 500.0 600.0 6395
Wavelength (nm.)

Fig 3 Effect of photooxidation time on H,TPP degradation
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Fig 4 Effect of hydroalcoholic extract of Urtica dioica (L.) leaf, Alcea setosa (L.) flower and singlet oxygen
scavengers on oleic acid photooxidation in acetonitrile as a solvent, 1- Dimethyl sulfoxide (DMSO) was used as
a solvent, 2- 15 mg of a-Tocopherol (the daily intake of an adult) was used.
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Fig 5 Effect of Effect of hydroalcoholic extract of Urtica dioica (L.) leaf, Alcea setosa (L.) flower on linoleic
acid photooxidation in acetonitrile as a solvent, 1- (3.2x10* mol) linoleic acid was used.
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Light energy, especially in combination with oxygen by producing singlet oxygen
(*0y), can react with the double bonds of unsaturated fatty acids and reduce the quality
of food and fats. In this study, the effect of singlet oxygen on photooxidation of fatty
acids was investigated. The generation of singlet oxygen and peroxide products in the
presence of meso-tetraphenylporphyrin (H,TPP) as a photocatalyst and light was
proved by nuclear magnetic resonance spectroscopy (*H NMR), visible-ultraviolet
spectroscopy (UV-Vis) and iodometric titration. The rate of fatty acid peroxidation
determined immediately after photooxidation using meqg/kg unit. Effect of
hydroalcoholic extracts of Urtica dioica (L.) leaf and Alcea setosa (L.) flower was
compared with synthetic antioxidants and well-known singlet oxygen scavengers. The
antioxidant activities of these plants showed that hydroethanolic extracts of Urtica
dioica (L.) leaf and Alcea setosa (L.) flower, respectively diminished conversion of
oleic acid to peroxide products 79.45 and 81.05% after 120 minutes photooxidation.
While these value for vitamin E (as a fat-soluble chemical antioxidant), sodium azide
(as a very strong inhibitor of singlet oxygen) and dimethyl sulfoxide (as a strong solvent
in reducing the lifetime of singlet oxygen) were 83.83%, 91.65% and 93.25%,
respectively. Also, the hydroalcoholic extracts of Urtica dioica (L) leaf, Alcea setosa
(L) reduced the conversion of linoleic acid (as a oxidizable fatty acid with high degree
of unsaturation) to peroxide products by 56.43 and 59.06%, respectively. These results
declare high antioxidant efficiency of Urtica dioica (L) leaf and Alcea setosa (L), in
preventing of photooxidation of fatty acids. In this study, the effects of solvent,
photocatalyst, light and oxygen in fatty acid photooxidation were also investigated.
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