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. INTRODUCTION

The coproducts valorization is a very important source of value-added compounds such as dietary
fibers with prebiotic, antimicrobial, or antioxidant effects. This is the case of the pomegranate peel
(PPF) (Punica granatum L.) and date palm (Phoenix dactylifera L.) flours that are promising new
potential ingredients for the development of healthy meat products. PPF is a source of several
functional compounds such as dietary fiber and polyphenols, while liquid date palm extracts (DPE) are
rich in phenolic compounds, sugars, and organic acids [1, 2]. In addition to regulating intestinal
function, PPF has a prebiotic effect, and phenolic compounds can have antioxidant and antimicrobial
activity. These properties can improve the characteristics of meat products, mainly for dry-cured
sausages [3]. In addition to the health benefits that the ingredients may have, it is essential to consider
their effect on the technological and industrial properties that could make it feasible or not such as the
weight loss or something common when potential functional ingredients are added that are the color
changes. The objective of this study was to evaluate the effect of the addition of PPF and DPE in a
traditional Valencian dry-cured sausage (VDCS) elaboration process on its industrial and
physicochemical properties.

I. MATERIALS AND METHODS

Four different treatments of VDCS, were elaborated, Treatment 1 (control), Treatment 2 (PPF-1%),
Treatment 3 (DPE-5%), and Treatment 4 (PPF + DPE). VDCS were processed in controlled conditions
(fermentation stage: 95-90% RH; 24-22°C, 2 d, and dry-maturation stage: 90-80% RH; 20-16°C, 6 d).
Physicochemical analysis (pH, aw, CIELAB, residual nitrite level, moisture, lipid oxidation-TBARS),
and industrial parameters (weight loss), were analysed. The data were statistically analysed using
one-way ANOVA with Tukey tests and differences were considered at (P< 0.05).

[l RESULTS AND DISCUSSION

From an industrial point of view, all treatments reach industrial weight loss (>30%) at 6 days,
corresponding with pH lower than 5 (both data are not shown). In Table 1, can be observed for Aw,
that all treatments did not show differences (P<0.05) between treatments, but all of them cannot be
considered as intermediate moisture food. Treatments with PPF and PDE and their combinations
showed lower moisture values, which may be related to their lower pH values and their effects on
water-holding capacity. PPF and DPE seem to have an antioxidant effect on VDCS, without a clear
effect (P>0.05) but its combination showed a clear synergistic antioxidant effect (P<0.05). Related to
residual nitrite levels their values are very low to be considered. When dietary fibers rich in polyphenols
are added to dry-cured sausages similar effects upon this parameter have been described).
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Table 1 Physicochemical parameters in a traditional Valencian dry-cured sausage added with pomegranate
peel flour (PPF), liquid date palm extract (DPE) and their combination (PPF + DPE).

Treatment pH Aw Moisture (%) TBARS  Residual Nitrite Level
(mg MA/kg) (mg NaNOz/kg)

Control 484A 09174 42.28 A 1.21A 2,774
PPF 465C 0.9254 39.28 B 0.97 A 1.03 8
DPE 4718  0.9234 39.63 B 0.99 4 1.118
PPF + DPE 4.628 0.910% 36.01°¢ 0.908 1.128
SEM 0.002 0.001 0.257 0.021 0.034
Pvalue P<0.001 P<0.001 P<0.05 P<0.05 P<0.05

MA: Malonaldehyde; A-C Different superscript letters in each row indicate a significant difference for P< 0.05.

Table 2, shows the color parameters at the end of the dry-cured processing. As can be observed that
PPF, DPE, and their combination protect a*, b*, and h* and C*. Redness is a key factor to protect in
these types of meat products since they are very appreciated for their red color. AE* in samples with
PPF were not detected (AE* < 3.0) by the human eye. A clear behavior between samples for L* was
not appreciated. Samples with PPF reduce fading of both coordinates (a* and b*), thus could be
possible to increase dry-cured meat product color shelf-life. The “grey component” (C*) of the sausage
color was not affected by these ingredients.

Table 2 CIELAB color parameters in a traditional Valencian dry-cured sausage added with pomegranate peel
flour (PPF), liquid date palm extract (DPE) and their combination (PPF + DPE).

Lightness (L*) Redness (a*) Yellowness (b*) Chroma (C*) Hue (He)  Color differences

(AE¥)
Control 3854 21447 21.5A 3044 45.0A 0
PPF 39.6 A8 21.94 21.0A 3044 43.7A 1.8¢
DPE 41.048 19.6 A 20.3A 27.5A 47.3A 4.1A
PPF + DPE 3958 20.2 A 20.4A 28.0A 46.5A 2.98
SEM 0.257 0.273 0.472 0.509 0.389 0.047
P value P<0.05 NS NS NS NS P<0.05

A-C Different superscript letters in each row indicate a significant difference for P< 0.05. NS: no significance

V. CONCLUSION

The use of PPF and DPE is a feasible option for these ty of products alone or combined since
significantly improved the color parameters avoided their degradation, and improve the antioxidant
potential in these type of meat products.

ACKNOWLEDGEMENTS

This study forms part of the AGROALNEXT (2022/059) programme and was supported by MCIN with funding
from European Union NextGenerationEU (PRTR-C17.11) and by Generalitat Valenciana. To Asociacion
Universitaria Iberoamericana de Postgrado (AUIP) for the support for the flight to carry out the research stay.” of
Mr. Jorge Luis Garrido Cruz, and Céatedra Palmeral d"Elx for dates characteristics supervision.

REFERENCES

1. Akhtar, S., Ismail, T., Fraternale, D., & Sestili, P. (2015). Pomegranate peel and peel extracts: Chemistry
and food features. Food chemistry, 174, 417-425.

2. Fernandez-Lopez, J., Viuda-Martos, M., Sayas-Barbera, E., Navarro-Rodriguez de Vera, C., & Pérez-
Alvarez, J. A. (2022). Biological, nutritive, functional and healthy potential of date palm fruit (Phoenix
dactylifera L.): Current research and future prospects. Agronomy, 12(4), 876.

3. El-Beltagi, H. S., Eshak, N. S., Mohamed, H. I., Bendary, E. S., & Danial, A. W. (2022). Physical
Characteristics, Mineral Content, and Antioxidant and Antibacterial Activities of Punica granatum or Citrus
sinensis Peel Extracts and Their Applications to Improve Cake Quality. Plants, 11(13), 1740.



