Development of models of cooked hybrid products
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l. INTRODUCTION

Production and consumption of animal protein has more significant environmental and health
impacts than plant proteins. Many researches emphasize the importance of meat alternatives and
the use of plant proteins. However, the functionalities of these proteins, structure technique and
sensory characteristics influence the properties, texture, nutritional value and acceptance of the final
products. Despite recent advances and popularity in the market, continuous efforts and research are
needed to make meat alternatives more sensorially attractive and with higher nutritional value [1].
The objective of this work was to investigate the use of some orphaned crops and other plant proteins
in the development of new hybrid products, specifically, with 50% of total protein from lupine, broad
bean, buckwheat, pea or soybean and the rest of protein from animal origin.

Il. MATERIALS AND METHODS

Preliminary tests were carried out for the development of model system of cooked hybrid
products using pork meat and vegetable protein derivatives: protein isolate (PI) of lupine, broad bean,
pea and soybean; protein concentrate (PC) of broad bean, and buckwheat flour. The recipes of the
nine batches manufactured are shown in Table 1.

Table 1 — Formulations of models of cooked hybrid products (g/Kg).

Formulations F1 F2 F3 F4 F5 F6 F7 F8 F9*
Pork shoulder 900 450 450 450 450 450 450 450 450
Buckwheat flour 0 200 0 0 0 0 110 0 0
Broad bean PC 0 0 172 0 0 0 0 0 86
Lupine PI 0 0 0 115 0 0 0 0 0
Broad bean PI 0 0 0 0 119 0 0 0 0
Pea PI 0 87 0 0 0 115 100 0 58
Soybean Pl 0 0 0 0 0 0 0 115 0
Salt 20 20 20 20 20 20 20 20 20
Water 80 243 358 415 411 415 320 415 386
Total (grams) 1000 1000 1000 1000 1000 1000 1000 1000 1000
Approximate Composition (%) **

Proteins 20.7 207 207 207 207 207 207 207 207
Starch - carbohydrates 0.0 12.3 0.3 0.0 0.0 0.0 6.7 0.0 0.15
Lipids 10.8 6.1 6.1 5.4 60 54 58 54 575
Fibers 0.0 17 26 00 00 00 09 00 1.3
Water 685 593 703 739 733 739 658 739 721

* F9 was prepared using 250g of F3 and 250g F6, mixed in the thermomix for 1 min.
** Based on information from the commercial product information data sheets.

The masses were produced in a Thermomix machine. Vegetable proteins with salt were
added to ice water and mixed under stirring during one minute. Then the meat (previously minced
in a mincer with a 4 mm hole plate) was added and there was new agitation during 1.5-2 minutes.
Meat temperature: 1+1°C, water temperature: 1£0.5°C. The final temperature and pH of the mixture
were measured (Table 2).



Table 2 — Temperature and pH of the mass mixtures.

Formulations F1 F2 F3 F4 F5 F6 F7 F8 F9
Final temperature after the thermomix (°C) 33 49 50 97 100 104 92 88 11.0
pH mixture 592 611 6.12 625 636 644 6.28 646 6.29

The resulting masses were vacuum packed and then placed in silicone molds to be cooked
at 75 °C (60 min.) in a Rational combined oven. The masses inside the molds were taken to a cold
chamber (4-5 °C). The texture when chewing or biting in the mouth (hardness/ firmness, pastiness,
flouriness or crumbliness, springiness) were evaluated by 3 panelists, expert and trained on meat
products according to ISO 8586:2023 [2] by consensus the next day after being heated in a
microwave (900 watts) for 3 minutes (20 seconds per sample).

Il RESULTS AND DISCUSSION
Figure 1 shows the appearance of the samples after cooking.

Figure 1. Appearance of formulations (1 to 9 from left to right), after cooking 75 °C/60 minutes.

F1, with 90% meat (2% salt, 8% water), presented color, firmness, stiffness and bite
resistance characteristics of a meat product; F2, with 20% buckwheat flour and 8.7% pea protein
isolate, showed high adhesiveness, a flour-like texture, adhering to the teeth and was a bit astringent;
F3, with 17.2% protein concentrate of broad bean, showed good juiciness, was softer than F1, not
being floury; F4, with 11.5% lupine protein isolate, was less firm than the F3; F5, with 11.9% broad
bean protein isolate was softer that F4; F6, with 11.5% pea protein isolate, showed texture similar to
F3; F7, with11,0% buckwheat flour and 10% pea protein, presented astringency (greater than F2),
and a softer texture than F1; F8, with 11.5% soybean protein isolate, presented greater bite
resistance, a slightly floury texture, soft texture); F9, with broad bean protein concentrate and pea
protein isolate, had a brittle and floury texture.

V. CONCLUSION

The main objective of this preliminary test was to select vegetable proteins to continue the
studies of hybrid cooked product prototypes on a pilot scale, similar to frankfurter sausages and
mortadella. The proteins with the best performance were protein isolate (PI) of broad bean and pea,
and protein concentrate (PC) of broad bean.
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