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Abstract

The aim of this study was to use experimental design methodology to evaluate the
effect of including dried spinach (DS) and aqueous cherry extract (ACE) on the CIE a*-
value, malondialdehyde (MDA), and nitrosylmyoglobin (NOMb) contents in a
comminuted meat model during refrigerated storage (7 days at 4°C). A three-level full
factorial design was used to model the effect of DS and ACE on CIE a*-value, NOMDb,
and MDA contents. The incorporation of DS (mg KNOs equivalents/kg) and ACE
(mL/kg) was studied at three levels (150, 300, and 600 for DS and 5, 7.5, and 10 for ACE)
in a comminuted meat model formulated with Iberian pig meat, salt (2%), sodium
ascorbate (0.04%), DS, ACE, and water. Samples were stored in the dark at 4°C for 7
days, and the CIE a*-value, MDA, and NOMb contents were determined.

Determination coefficients (R2) for CIE a*-value, NOMb and MDA were 0.945, 0.964 and
0.873, respectively. ANOVA results indicated that DS and ACE explained the
experimental variation for NOMb (Pr > F = 0.023) and CIE a*-value (Pr > F = 0.038), but
not for MDA (Pr> F =0.137). The optimal combination of DS and ACE was determined
by maximizing the desirability (0.763) of the responses and were DS: 307.9 mg KNOs
eq./kg and ACE: 7.56 mL/kg, resulting in the highest CIE a*-value and NOMb
concentration, and the lowest MDA content. The obtained results can be used as a
basis for further research on the optimal levels of DS and ACE when added to uncured
dry sausages.

Funded by Fondo Europeo de Desarrollo Regional and Consejeria de Economia,
Ciencia y Agenda Digital (Junta de Extremadura). Una manera de hacer Europa.
(Project IB20173). V. Hermoso thanks Consejeria de Educaciéon y Empleo (Junta de
Extremadura).

Keywords

Nitrosylmyoglobin, Nitrate, Color, Oxidation

3rd Food Chemistry Conference: Shaping a healthy and sustainable food chain through knowledge | All abstract book



Optimizing the Effects of Dried Spinach  Introduction

Synthetic nitrate and nitrite play a multifaceted role, serving to

Y b d - improve colour, manage oxidation, and act as potent

and Cherry on CIE a ) NOM ) an MDA In antimicrobial agents in the dry-cured sausages. Nevertheless,
apprehensions regarding their potential link to the development

a REfrigeratEd ComminUtEd Meat MOdEI of nitroso-carcinogenic compounds have spurred initiatives

aimed at diminishing or substituting their usage in meat

- - products [1]. In this context, the utilization of plant and fruit
USIng Respanse Surface MOdeulng extracts has emerged as a promising alternative to the

conventional nitrifiers added to processed meats [2]. By
strategically incorporating these alternatives at precisely tuned
levels, reformulated dry uncured sausages can attain
comparable colour and oxidative stability attributes as those
containing curing salts.

The aim of this study was to use response surface methodology
to evaluate the effect of including dried spinach (DS) (Spinacia
oleracea L.) and aqueous cherry extract (ACE) (Prunus avium L.)
on the CIE a*value, malondialdehyde (MDA), and
nitrosylmyoglobin (NOMb) contents in a comminuted meat
model during refrigerated storage (7 days at 4°C).

Methods

Experimental Design
A three-level full factorial design was used to assess

Analytical methods
[Nitrate]: lon-pair RP-HPLC [3]:
Kinetex® 2.6 ym C18 (100 x 3.0 mm)

}\;‘S:ff%t of DS and ACE on CIE a*-value, NOMb, and AN | s | & 5 mM tetrabutylammonium hydrogen sulphate + 5 mM
contents. Wy o ammonium bicarbonate (pH 6.5 with NaOH) at 0.5 mL/min.
1 Three levels of DS (1 50, 375, and 600 mg KNO3 DS600{ACS DS 375/ACE S DS 150/ACE 5 2 Detection UV/Vis at 218 nm.
g’?uuc;\i/eacliem/kg) and ACE (5, 7.5, and 10 mL/kg) were CIE a*-value: AMSA meat colour measurement guidelines [4].

[INOMb]: Spectrophotometrically at A 540 nm [5].

Ds\gocy. | 033CE7. S TS MDAI: Spectrophotometrically at A 532 nm [5|.
Comminuted meat models [ |: Sp P y [5]

s e Data modelization: XLSTAT v. 2009 [6] and Statgraphics
Iberian pig meat, salt, sodium ascorbate, DS, ACE, and \ Centurion XVI [7] 6] Jrap
water. # '
Five samples/batch were prepared and stored in PSOUACETD  DSTISIACETD - DSTSOIACE 0

RODAC plates at 4°C, 7 days.

Results
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Figure 1. 3D Surface plot of CIE a*-value 120 | I "“""‘“
(left), NOMDb (center) and MDA (right), N o &m&:&

against dried spinach (mg/kg) and cherry
extract (mL/kg).

The X-axis represents the amount of dried spinach (mg
KNOeq./kg), the Y-axis represents the quantity of cherry
extract (mL/kg), and the Z-axis represents the CIE a*-
value, [NOMb], or [MDA].

NOMb (mg/kg)
MDA (mg/kg)

Determination coefficients (R?) for CIE a*-value, NOMb and MDA were 0.945, 0.964 and 0.873, respectively. ANOVA results indicated that DS and ACE explained the experimental
variation for NOMb (Pr > F = 0.023) and CIE a*-value (Pr > F = 0.038), but not for MDA (Pr > F = 0.137).

Figure 2. Desirability function plot. 0T i
Response surface plot of the desirability 08 | Conc' Uusion

function is shown, representing the
optimization of CIE a*-value (maximum),

M The use of response surface methodology allowed the simultaneous effect of
NOMb (maximum), and MDA (minimum) dried spinach and cherry extract on CIE a*-value, NOMb and MDA formation to
for dried spinach (mg/kg) and cherry 02 Y X be studigd. | |
extract (mL/kg). o4 ' The obtalngd resglts can be used as a basis for further research on the optimal
levels of dried spinach (307.9 mg KNO, eq./Kg) and aqueous cherry extract

(7.56 mL/Kg) when added to uncured dry sausages.
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Desirability

The X-axis represents the amount of dried spinach (mg
KNOseq./kg), the Y-axis represents the quantity of cherry
extract (mL/kg), and the Z-axis represents the
desirability.
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