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Abstract 

The effects of adding prickly pear (Opuntia ficus-indica L.) peel extract (PPE) to the 
formulation of an uncured cooked chicken model were studied to assess its impact on 
lipid and protein oxidation during in vitro digestion. Extracts were produced using water, 
ethanol, acetone, and water binary mixtures (ethanol or acetone at 50% and 70%), and 
their contents of bioactive compounds (total phenolic compounds, flavonoids, and 
condensed tannins), as well as their antioxidant activity (ABTS, DPPH, and FRAP), were 
determined. The aqueous extract exhibited the highest content of bioactive 
compounds and antioxidant activity and was chosen for the formulation of the cooked 
chicken models, which included: 1) 0 mg/kg NaNO2 + 0 mg/kg PPE; 2) 150 mg/kg 
NaNO2 + 0 mg/kg PPE; 3) 0 mg/kg NaNO2 + 30 mg/kg PPE; and 4) 0 mg/kg NaNO2 + 300 
mg/kg PPE. 

The models were subjected to in vitro gastrointestinal digestion. Lipid oxidation was 
assessed by measuring malondialdehyde (MDA), while protein oxidation was assessed 
by measuring carbonyls and free thiols. The addition of PPE to the digests resulted in 
significantly lower MDA formation at the end of the intestinal phase, compared to the 
digests without nitrite, but did not reach the values found in cooked cured chicken 
digests. Nitrite significantly reduced the formation of carbonyls in cured digests 
compared to uncured equivalents, while carbonyls contents were not affected by PPE 
addition in cooked products compared to control digests. Additionally, the loss of thiols 
at the end of simulated digestion was significantly lower in the digests containing PPE. 
These results suggest that PPE is effective in controlling lipid oxidation in cooked chicken 
products during in vitro digestion. 
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These results suggest that PPE is effective in controlling lipid oxidation 
in cooked chicken products during in vitro digestion.
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Conclusion

The objective of this research is to examine the impact of
incorporating prickly pear (Opuntia ficus-indica L.) peel
extract (PPE) into the formulation of an uncured cooked
chicken model at two discrete levels (30 and 300 mg
total phenolic compounds/kg) on the extent of lipid and
protein oxidation during simulated gastrointestinal
digestion.

Objective

Simulated Gastrointestinal Digestion: Protocol
(Brodkorb et al., 2019) 

MDA
Grotto et al., (2007)

Thiols
Martínez et al., (2020)

Carbonyls
Soglia et al., (2016)

The addition of PPE to the digests resulted in 
significantly lower MDA formation at the end of 
the intestinal phase, compared to the digests 
without nitrite, but did not reach the values found 
in cooked cured chicken digests (Figure 1).

Malondialdehyde

Figure 1. Evolution of malondialdehyde content (ug/mL digest) 
during in vitro digestion.

*** : P < .001

a,b,c,d: Different letters for the same time of sampling denote a significant 
difference (Tukey test, P < .05
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Nitrite significantly reduced the formation of 
carbonyls in cured digests compared to uncured 
equivalents, while carbonyls contents were not 
affected by PPE addition in cooked products 
compared to control digests (Figure 2). 

Figure 2. Evolution of carbonyl content (nmo/mL digest) during 
in vitro digestion.

* : P < .05; ** : P < .01; *** : P < .001

a,b,c,d: Different letters for the same time of sampling denote a significant 
difference (Tukey test, P < .05
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Carbonyls

Additionally, the loss of thiols at the end of 
simulated digestion was significantly lower in 
the digests containing PPE (Figure 3).

Figure 3. Evolution of thiol content (nmol Cys eq/mL digest) 
during in vitro digestion.

*** : P < .001

a,b,c,d: Different letters for the same time of sampling denote a significant 
difference (Tukey test, P < .05
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Ctrl neg
0 mg NaNO2/kg

0 mg PC/kg

Ctrl pos
150 mg NaNO2/kg

0 mg PC/kg

300 PPE
0 mg NaNO2/kg
300 mg PC/kg

30 PPE
0 mg NaNO2/kg

30 mg PC/kg

Cooked chicken product

300 
mg PC/Kg

30 
mg PC/Kg

Prickly Pear Peel 
Aqueous Extract 
PC: phenolic compounds




