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Abstract

This paper explores the perceptions of Spanish consumers on the use of natural antioxidants and healthy fatty 
acids in novel formulations of lamb burgers to improve their nutritional content and shelf life. Focus groups have 
been used to obtain information on burger consumption and purchase, as well as on the opinions about the use 
of natural ingredients. Results highlight the importance consumers place on the presence of ingredients that help 
improve product quality, and their acceptance to pay a premium. The use of cherry or pecan nut is a valid option, 
provided that consumer trust is promoted through adequate information policies. 
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Introduction

In recent years, trends in meat consumption have been 
changing, both in terms of levels of consumption and 
type of product, with red and processed meats declining 
due to consumers’ awareness on health and the environ-
ment (Godfray et al., 2018). In fact, a clear example is the 
lamb consumption, which has decreased considerably 
both in Spain and the European Union (Rabadán et al., 
2020), with significant losses for the production indus-
try. This fact, together with the changes in the lifestyle of 
the population in the last years—consumers demanding 
more fast or ready to eat food—has forced the industry to 
develop strategies in order to diversify their products in 
a way such that they become more attractive to the con-
sumer, as is the case of burgers. Burgers are extensively 
consumed and a popular meal worldwide due to its con-
venience, low cost and pleasant flavour. In Spain alone, 
the consumption of burgers exceeds 3 million units per 

week (MAPA, 2018). In spite of the numbers, burgers are 
perceived as unhealthy food, on account of their asso-
ciation with red meat (Binnie et al., 2014), and because 
of their content of saturated fats and lack of fibre, which 
relate to the prevalence of cardiovascular disease, col-
orectal cancer and obesity (Spencer et al., 2005). 

Also recently some initiatives have attempted to improve 
these unhealthy features of burgers. Thus, several stud-
ies have examined the addition of antioxidants to meat 
products in order to minimise oxidation processes and 
to maintain their properties during storage or to improve 
their health benefits. The addition of some by-products 
of tomato (García et al., 2009), grape and olives (Andrés 
et al., 2017; Sáyago-Ayerdi et al., 2009), essential oils 
(Pateiro et al., 2018), cinnamon bark oil (Hussain et al., 
2021) or even spices such as oregano (Vergara et al., 
2020) has been analysed. The addition of fruit or vege-
table by-products to burgers, in addition to providing 
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might not be willing—or able—to be totally honest when 
answering complex questions on their perceptions or atti-
tudes towards certain foods or technologies, as they may 
be reluctant to share their opinions, unfamiliar with the 
subject under study or simply lack confidence to answer 
(Donoghue, 2010; Eldesouky and Mesias, 2014).

Therefore, qualitative research has been considered as a 
valid approach for this particular research study as it is 
a flexible and adaptable type of research and is suitable 
to find out the nature of a problem or identify alterna-
tive actions (Guerrero et al., 2009; Stewart et al., 1994). 
Given its potential, qualitative research has been broadly 
applied in the food sector, with applications in the study 
of attitudes towards food safety (Behrens et al., 2010), 
ready-to-eat foods (Vidal et al., 2013) or consumer per-
ception towards imported fruits (Vaca and Mesías, 2014).

Amongst the numerous qualitative research techniques 
available, we decided to use focus groups as it is one of 
the most popular methods for the preliminary stages of 
a research, as is the case of this study (Eldesouky and 
Mesias, 2014), also being adequate for research studies 
related to the development and application of new prod-
ucts or services (Horrillo et al., 2020). This technique is 
based on group dynamics with a moderator whose role 
is to promote discussion by the exchange of opinions 
amongst the participants and has certain advantages 
against other more structured research approaches using 
questionnaires, as it allows and promotes more freedom 
to speak amongst the participants (Gaspar et al., 2016).

Taking into account this context, the purpose of this 
paper is to explore consumer perceptions on the use of 
natural ingredients (cherry and pecan nuts) in burgers 
made of Merina lamb (autochthonous breed from Spain), 
with the purpose of improving their nutritional proper-
ties and preservation. Various topics were analysed, such 
as burger consumption and purchasing habits, the factors 
that influence burger purchasing, the influence of origin, 
species and breed on the burger purchase decision and 
the opinion on enhanced and processed meat products. 

Methodology

Focus groups

A focus group should include 6–12 participants 
(Malhotra and Birks, 2006) in order to run smoothly, 
because less than 6 people would make it hard for group 
dynamics to take place, whilst discussion flow in a group 
exceeding 12 participants may be hard as it would be 
difficult to have the opinion of the less talkative, and the 
moderator may encounter difficulties to conduct the 
 discussions around the topic of research. 

antioxidant compounds, adds dietary fibre to the prod-
uct, and therefore, Madane et al. (2019) considered that 
they have dual properties. 

Lamb meat from the autochthonous breed Merina is 
considered a traditional product with good sensory attri-
butes and higher n-3 concentration levels (Linares et al., 
2007, 2008), and its production is associated, to a large 
extent, to the sustainable use of the dehesa1 ecosystem 
(Gaspar et al., 2008). The addition of natural ingredi-
ents, such as cherry (Prunus avium L. var. Pico negro) 
as an important source of antioxidants or pecan nuts 
(Carya illinoinensis (Wangenh), K. Koch, var. Osage) as 
a source of healthy fat [rich in mono- (MUFA) and poly-
unsaturated fatty acids (PUFA)], both also containing 
dietary fibre, might in principle result in a healthier and 
an attractive product for the consumer. However, gener-
ally, they have a negative attitude towards healthier meat 
products due to unfamiliarity and perception of overpro-
cessing, although plant-based ingredients together with 
fat and salt reduction show specific conditions under 
which consumers’ acceptance would be possible (Barone 
et al., 2021). On the other hand, Lang (2020) examined 
the nature of consumer response to blending plant-based 
ingredients (mushrooms) to traditional meat-based foods 
and the individual lifestyle and motivational differences 
that influence this response. 

From the viewpoint of producers and manufacturers, 
these new products such as lamb burgers with natural 
ingredients such as cherries and pecan nuts could fill 
a niche in the market and be totally acceptable both in 
technological and nutritional terms. Consumers, how-
ever, might not share this perception as they tend to 
be reluctant to try new products and technologies, on 
account of their concern about the potential risks and the 
doubts about the possible benefits involved, but also as a 
sign of neophobia, that is, a common negative reaction 
to all things new (Frewer et al., 2011). This is one of the 
reasons why the stakeholders would benefit from under-
standing consumer perceptions towards these burgers 
with natural ingredients such as cherries and pecan nuts.

Nevertheless, this is not a simple task, as the number of 
factors affecting consumer perception towards food is 
numerous, for example, health, food culture and traditions, 
which make it hard to use traditional quantitative research 
approaches. Specifically, in the case of mutton, Hastie 
et al. (2022) found that familiarity and previous experi-
ence with the product were significant predictors of con-
sumer appreciation and overall taste. Besides, consumers 

1The dehesa is an agroforestry system located in the SW of the 
Iberian Peninsula, used for livestock-range farming characterised by 
its mix of pasture and evergreen oak stands. 
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It is also recommended for the groups to represent the 
sociodemographic diversity of the population under 
study, although on occasions it may be advisable to use 
homogeneous groups (Horrillo et al., 2020). The venue 
where the discussion groups are held is also relevant, 
because an informal and relaxed atmosphere helps par-
ticipants forget that they are being watched and inter-
viewed (Gaspar et al., 2016). 

Taking into account all the above parameters, four focus 
groups were held for the purpose of this research study 
between March and July 2020, which were attended by 
a total of 40 participants (9–12 people per session). 
These sessions were held in three big cities in the region 
of Extremadura (Southwestern Spain), to include pop-
ulation diversity. A public relations company was com-
missioned for the selection of the participants and 
moderation of the discussions. Participants were selected 
by convenience sampling, which is a habitual technique 
in qualitative research (Eldesouky and Mesias, 2014), 
with the main selection criteria being willingness to par-
ticipate in the study and to be meat consumers. As the 
sample was not meant to be representative of the pop-
ulation, due to its size and the qualitative nature of the 
study, efforts were made to include a variety of people 
according to the sociodemographic and purchasing char-
acteristics of the participants, which could enrich the 
discussion. Table 1 shows the breakdown by gender, age 
and highest level of studies completed by the participants 
involved in the sessions.

Focus groups development

The sessions began with the explanation of the research 
project under which the activity was being performed in 
order to provide some background to the participants. 
Subsequently, the participants were asked to introduce 

themselves, as a way to break the ice, and the discussions 
followed according to the script shown in Table 2, where 
the moderator would be introducing the topics for dis-
cussion and encourage participants to provide their opin-
ions. When the topic proposed by the moderator had 
been dealt with, he would continue the session by intro-
ducing a new topic to discuss.

As shown in Table 2, on conclusion of each session, par-
ticipants were offered a taste of the lamb burger that was 
enhanced with cherry (Prunus avium L. var. Pico negro) 
and pecan nuts [Carya illinoinensis (Wangenh), K. Koch, 
var. Osage], following which they were asked to provide 
their feedbacks. 

The research was conducted in compliance with the 
University of Extremadura Bioethics and Biosecurity 
Committee regulations regarding studies with human 
participants. All participants provided their written 
informed consents after reading an informative docu-
ment with details on the purposes of the study, the meth-
ods used for data collection, the audio recording and 
data confidentiality. The sessions were video- and audio- 
recorded for subsequent analysis. Each session lasted an 
average of approximately 120 min in total. On conclusion 
of each session, the attendees were given a gift that val-
ued 5–10 euros as a thank you for their help.

Data analysis

The video and audio recordings of the four sessions were 
transcribed and anonymised for subsequent analysis. The 

Table 1. Gender, age and highest level of studies completed.

Variable %

Gender

Women 57.5

Men 42.5

Age

<30 years old 15.0

31–44 years old 25.0

45–65 years old 50.0

>66 years old 10.0

Level of  study

Primary education 22.5

Secondary education 20.0

University studies 57.5

Table 2. Script followed in the focus groups.

Processed meat products

Frequency of  consumption of  burgers and settings

Types of  burgers consumed

Types of  packaging

Purchasing factors

Effects of origin, species and breed on the purchase decision

Types of  burgers purchased according to animal species and 
processing method

Importance of  species or breed, type of  farm production and 
origin of  the meat

Product organoleptic properties 

Enhanced meat products

Opinion on natural ingredients or additives

Effects of  enhanced burgers on organoleptic properties

Willingness to pay for enhanced products

Tasting session and discussion about lamb burgers enhanced 
with cherry (Prunus avium L. var. Pico negro) and pecan nuts 
[Carya illinoinensis (Wangenh) K. Koch, var. Osage]
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Geographical Indication (PGI) ‘Merino Lamb.’ Lamb 
legs and breasts were deboned, chopped, and the meat 
was minced. The minced meat was distributed into two 
batches. Each batch was mixed in an automatic mixer 
(Mainca PM70, Spain), for 5 min, adding salt (1% w/w) 
and white ground pepper (0.2%). The ingredients were 
added to each batch and mixed: freeze-dried cherry (6%) 
and pecan nuts (10%). Burgers were prepared (100 g/10 
cm diameter) using a conventional burger maker (Mainca 
MH/MA, Spain). 

Burgers were packaged using vacuum skin film, which 
preserves and extends shelf life compared to other types 
of packaging (Kameník et al., 2014). For packaging pur-
poses, a packaging machine (Ulma® Smart 300) was used, 
and the samples were packaged in trays (P 1520SW30E, 
Faerchs), made of co-extruded polyamide or polyeth-
ylene (PP/EVOH/PE EOST) and wrapped in film (VSTM, 
Cryovac®). Burgers were then frozen until the tasting test 
was carried out during the focus group.

Quality trait analysis
In order to understand the differences of the nutritive 
and antioxidant content in the final quality of the two 
products (lamb burgers with cherries or pecan nuts 
natural ingredients) versus the control lamb burgers 
(Table 3), the nutritive and antioxidant compositions 
were determined, which showed that the addition of 
pecans improved the natural antioxidants content (α- 
and γ -tocopherols), MUFA and PUFA and fibre, with 
respect to the cherry lamb burger, which was richer 

transcriptions of each session were compared and ana-
lysed in order to find which aspects were relevant in all 
the sessions.

The analysis of the data collected was performed using 
content analysis (Stewart and Shamsasani, 2014). Content 
analysis is a research technique that seeks to obtain valid 
and replicable inferences from texts in order to reduce the 
amount of input materials (Flick, 2009). For the purposes 
of this paper, the information was initially processed and 
organised by common topics, grouping under each topic 
all the ideas or concepts that were mentioned repeatedly 
during all the sessions. All the terms and their meanings 
were taken into account for the analysis, with the com-
ments provided for each question being later analysed 
with the purpose of identifying similarities and differ-
ences. With the purpose of improving the robustness of 
the results, analyst triangulation was applied, a proce-
dure frequently used in qualitative research (Eldesouky 
et al., 2015; Horrillo et al., 2020). Finally, the frequency 
of mention of each category or concept was calculated as 
a way of showing its relative importance, as those items 
that generally receive the highest frequency of mention 
are assumed to be the most relevant ones. Figure 1 sum-
marises the methodology carried out in this research.

Preparation of samples

Burgers were made with the meat obtained from legs 
and breasts of Merino lambs raised under the Protected 

Design of the focus group sessions

Processed meat 
products

Enhanced processed 
meat products

Selections by means of 
convenience sampling 

(9–12 per session)

Burger tasting 
session Content transcription

Effect on the 
purchase decision

Moderator
script

Design of 
the focus 

group 
sessions

Participant
selection

Videos Final report

4 focus
group
40
participants

Analysis of the results 
content by topics

Development of the focus group sessions

Figure 1. Methodological procedure followed in the research.



Italian Journal of  Food Science, 2022; 34 (4) 15

Consumer perceptions on the use of  natural ingredients in lamb burgers 

Tasting session
Prior to the tasting process, the participants were 
informed about the products to be tasted—type of prod-
uct, origin of raw material, as well as information about 
the ingredients of the burgers—and they were warned 
about possible allergens in order to rule out potential 
participants. They were also showed fresh and skin-
packed burgers, as found at the point of sale, with the aim 
of further leading the discussion to the type of packaging. 

Burgers were thawed for 24 h under refrigeration (4 ± 
1°C) before each focus group session. During the devel-
opment of each session, burgers were cooked in an 
adjoining room on two electric grills (one for burger with 
cherries and other for burger with pecan nuts) until an 
internal cooking temperature of 72–75°C was achieved, 
measured using a digital food thermometer. Cooked 
burgers were cut into four pieces and placed on differ-
ent identified trays according to the type of burgers, and 
were presented at the same time to the participants. 
Finally, each participant tasted a piece of each type of 
burger, and the debate continued under the guidance of 
the moderator. 

in phenols content and total antioxidant activity. The 
moisture, protein and ash content were determined 
according to AOAC standards (2003). The fat content 
was determined using the method developed by Folch 
et al. (1957). 

Tocopherols (α and γ) were quantified according to the 
method proposed by Cayuela et al. (2003). The total phe-
nolic compound was determined according to Singleton 
and Rossi (1965), and the total antioxidant activity was 
determined following the method described by Cano 
et al. (1998). Phenol content was quantified using the 
method described by Singleton and Rossi (1965).

The fatty acid profile was determined according to Ortiz 
et al. (2020a), and the indexes to measure the nutritional 
quality of the fatty acids were estimated: saturated fatty 
acids (SFA), MUFA, PUFA, n-6/n-3 and the atherogenic 
[% AI = 100 × (C12:0 + 4 × C14:0 + C16:0)/(MUFA+ n − 3 
PUFA + n − 6 PUFA)] and thrombogenic indexes {% TI =  
100 × (C14:0 + C16:0 + C18:0)/[(0.5 × MUFA + 0.5 × n − 
3 PUFA + 3 × n − 6 PUFA + (n − 3 PUFA/n − 6 PUFA)]} 
(Rios-Mera et al., 2021).

Table 3. Nutritive, antioxidant and fatty acids profiles of lamb burgers with natural ingredients added.

Lamb burgers (n = 8) With cherry With pecan nut Control

Nutritional composition (mean ± standard deviation)

Protein content (%) 15.08 ± 2.71b 17.63 ± 0.86a 16.64 ± 1.27a,b *

Fat content (%) 12.59 ± 1.03b 16.26 ± 0.46a 14.68 ± 2.50a ***

Moisture (%) 62.07 ± 2.78a 57.08 ± 1.24b 62.24 ± 2.77a ***

Ash content (%) 3.92 ± 0.38a,b 3.61 ± 0.13b 4.34 ± 0.45a **

Calorific power (Kcal/g) 6.8 ± 0.02c 7.28 ± 0.24a 6.9 ± 0.03b ***

Dietary fibre (%) 0.04 ± 0.01b 0.52 ± 0.15a – ***

Nutritional quality of  fatty acids indices 

SFA 46.61 ± 0.48a 35.39 ± 1.17b 46.55 ± 0.26a ***

MUFA 49.24 ± 0.47b 55.41 ± 0.67a 49.50 ± 0.27b ***

PUFA 4.15 ± 0.18b 9.20 ± 0.54a 3.94 ± 0.13b ***

n6/n3 0.82 ± 0.43b 12.38 ± 0.56a 8.68 ± 0.45b ***

% AI 0.46 ± 0.02b 0.72 ± 0.01a 0.71 ± 0.02a ***

% TI 0.62 ± 0.04b 1.22 ± 0.01a 1.20 ± 0.03a ***

Antioxidant composition

α-tocopherol (µg/g) 3.82 ± 1.32 4.57 ± 0.71 4.21 ± 0.80 NS

γ-tocopherol (µg/g) 0.09 ± 0.04b 18.64 ± 2.28a 0.16 ± 0.07b ***

Phenols content 
(mg of  gallic acid/g of  meat)

3.21 ± 0.20a 1.49 ± 0.14b 0.82 ± 0.07c ***

Total antioxidant activity 2.19 ± 0.22a 0.71 ± 0.05b 0.66 ± 0.04b ***

AI, atherogenic index; MUFA, sum of  monounsaturated fatty acids; PUFA, sum of  polyunsaturated fatty acid; TI, thrombogenic index; SFA, sum of  
saturated fatty acids. NS, not significant; P > 0.05; *P ≤ 0.05; **P ≤ 0.01; ***P ≤ 0.001.
a, b, c, different letters in the same row indicate significant differences for different burger formulations (with cherry, with pecan nuts and control) 
according to Tukey’s HSD test.
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Another aspect that raised many comments was price, 
which is considered as one of the most relevant factors in 
the purchase decision of consumers (9%), together with 
comments stating that participants bought minced meat 
to make burgers at the butcher’s shop (11%). 

In the same way, the type of packaging is an aspect that 
is highly mentioned, mainly in terms of lack of awareness 
of the skin packaging they were presented in, as well as a 
dislike for the plastic packaging they are presented with. 

And finally, with regard to the frequency of consumption, 
participants appeared to state that they did not usually 
eat burgers, and they believed that the population that 
mostly ate them was young people.

Effects of origin, species and breed on the purchase 
decision

Table 5 displays the mentions made by the participants 
relating to the effects of origin, species and breed on the 
burger purchase decision.

Results 

Processed meat products

Table 4 shows the results obtained from the opinions of 
the consumers on the frequency of consumption and the 
commercial format of the burgers.

The most commented categories were ‘Types of burgers 
consumed’ (35%) and ‘Purchasing factors’ (23%). More 
specifically, there were a large number of comments 
regarding the types of burgers consumed, with comments 
relating to home-made burgers consumption obtaining 
9% of the responses, followed by ‘difference between 
home-made and industrially made burgers’ receiving 7% 
of the responses. Format and origin are the least frequent 
comments together with ‘easy to cook’ and ‘processed 
meat does not help make sales.’

Table 4. Frequency of consumption and commercial formats of 
burgers (% of mention by the participants).

Category Subcategory %  
mention

Burger frequency 
of  consumption

Not habitually consumed 9

Consumed by young people 9

Types of  
burgers 
consumed

Need of  easy-to-cook food 4

The name ‘processed meat’ does 
not help sales

4

Difference between home-made 
and industrially made burgers

7

Home-made consumers burgers 
(healthier option and trying to make 
them in different ways)

9

Need to highlight that burger are 
natural products

4

Not used to these lamb formats, but 
to more traditional ones (chop, leg)

4

The burger format may lead to more 
sales of  lamb, as it is more popular 
with younger people

3

Setting Home consumption 6

Restaurant consumption 4

Packaging type Aware of  skin packaging 3

Unaware of  skin packaging 8

Disliked the plastic packaging 
presented

4

Purchasing 
factors

Price is a determinant for purchase 9

Occasional consumption of  lamb 
burgers as opposed to other types 
of  burgers

2

Usually purchased packaged burgers 1

Usually purchased butcher’s burgers 
(or minced meat to make burgers)

11

Table 5. Effects of origin, species and breed on the burger 
purchase decision (% of mention by the participants).

Category Subcategory % 
mention

Type of  burger 
purchased

Distinction between an industrial- 
or home-made burger

1

Pork burger 3

Beef  burger 15

There are no lamb or goat meat 
products

1

Chicken burgers 6

Mixed meat burger 6

Importance of  
the species or 
breed

They look at the species before 
they buy

20

They do look at the breed before 
they buy 

8

They do not look at the breed 
before they buy

5

Organoleptic 
properties of  
the product

The organoleptic properties of  
lamb are very particular

5

Tasting meats of  other species in 
order to accept their consumption

3

Place of  origin They look at the place of  origin of  
the meat

11

They do not look at the place of  
origin of  the meat

5

Greater preference if  the burger is 
made with meat from Extremadura

6

Type of  farming 
production

They look at the ways lambs are 
produced

4
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As shown in Table 5, the comment that received most 
mentions (20%) referred to consumers who take into 
account the species before they buy the meat. Following 
this comment was the mention relating to the purchase of 
beef burgers, although this category included a vast vari-
ety of answers from the participants, from the purchase 
of single meat–type burgers to mixed meat–type burgers. 

The category ’Organoleptic properties of the product’ 
received less variety of comments, probably due to the 
participants’ lack of awareness. The category ‘Place of ori-
gin’ was mentioned in a relevant number of times, which 
shows how important this factor is in the purchase deci-
sion, with a greater number of participants looking at the 
place of origin of the meat during purchase. Finally, the 
type of production and, specifically, the lamb  production 
process were mentioned in 4% of the comments. 

Enhanced processed meat products

Table 6 shows the opinion of participants on their aware-
ness and willingness to pay for enhanced processed meat 
products. 

The participants stated their awareness of enhanced pro-
cessed meat products with a frequency of mention above 
27%. They associated these types of products mainly with 
burgers and sausages. Generally speaking, most of the 
participants recognised that they do not pay attention to 
the origin of the ingredients of the enhanced products 
they buy or consume (23%). Additionally, the results also 
reveal some degree of uncertainty about them, with some 
participants associating products with additives with 
unhealthy food. The comments from Table 6 also reveal 
concerns about misleading advertising (2%), as little is 
explained about the use of ingredients in food (2%) and 
the preference for natural ingredients (4%).

Regarding the organoleptic properties, the participants 
explained that on many occasions the enhancement of 
these products can mask the original flavour of the food. 
Such techniques may also bring certain benefits by improv-
ing the flavour, taste, smell, aroma, texture and external 
appearance—mainly colour—when the final purpose is to 
increase product sales. On the other hand, in terms of the 
potential health benefits of the enhanced meat products, 
the participants only stated that its consumption is moti-
vated by taste rather than the health benefits they provide. 

One of the most discussed categories amongst partici-
pants was the selling price of the enhanced product, with 
comments such as: 

these products require a more complex process, and 
for this reason they must have a higher price: male, 35 
years old, butcher;

Table 6. Awareness and willingness to pay for enhanced 
processed meat products (% of mentions by participants).

Category Subcategory % 
mention

Awareness Awareness of  the product 27

Ingredients Do not look at the origin of  the 
ingredients

23

Do look at the origin of  the 
ingredients

5

Prefer natural ingredients 4

Necessary explanation of  the 
ingredients

2

Not healthy (reluctant to term 
‘additive’)

10

There is misleading publicity on 
additives

2

Organoleptic 
and healthy 
improvements

Vary the original flavour of  the 
product

2

Consumption motivated by taste 
and not by the benefits for health

6

They improve the properties of  the 
product

2

Settings Recreational consumption, outside 
the home

6

Willingness to 
pay

Yes, they are willing to pay for 
additive-enhanced products

6

Yes, they are willing to pay for 
products without additives

2

More information on product 
additives would improve sales

2

Do not understand the price 
premium of  products with additives 
(in Extremadura)

1

if they are better in quality, a price premium is to be 
expected: male, 38 hospitality business;

lamb meat has always been more expensive than pork 
or chicken and is to be expected that their products 
will be more expensive too: male, 65 years old, retired.

Six percent of the participants were willing to pay a price 
premium for these types of products, whereas others 
preferred to rather pay for products without additives. 
Another mention was the addition of more informa-
tion about the additives and ingredients, which would 
increase customer trust and market sales. The partici-
pants also preferred to consume the product outside their 
homes, in restaurants and bars, during their leisure time.

Lamb burger enhanced with cherry and pecan nut:  
commercialisation, sale and acceptance

Table 7 shows the findings from the discussion about 
lamb burgers enhanced with natural ingredients (Pecan 
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agreed that they should be sold in specialist restaurants 
(14%) and specialist shops (18%), and not in supermar-
kets (16%). They mentioned that they saw this product as 
a gourmet option (21%) and not as an everyday product 
that is easy to find in butchers’ or supermarkets.

And finally, Figure 2 shows the consumer perceptions fol-
lowing a tasting session of lamb burgers enhanced with 
cherry or pecan nuts. A comment was made by all the 
participants relating to the nice flavour that the added 
components contributed to the meat. Also, the addition 
of cherries seemed to have a higher acceptance amongst 
both participants who liked lamb and those who didn’t, 
in the latter group because it covered the lamb flavour. 

In general, these burgers, with the incorporation of 
cherries or pecan nuts, were highly accepted. This opin-
ion was reinforced by the natural characteristics and 
the local origin of these natural ingredients. Finally, the 
participants were willing to pay a price premium for the 
product, on account of both nutritional and functional 
improvements.

Discussion

An aspect that is highly valued by the participants in 
terms of burger consumption is the way in which they 
are prepared. They especially appreciate that the burger 
is healthy and made with butcher’s meat. This seems to 
agree with the findings from other consumer evaluation 
studies with similar methods on traditional food prod-
ucts (Pieniak et al., 2013) and also with specific studies 
carried out on burgers (Arbaiza et al., 2020; McCormick 
et al. 2003; Viana et al., 2014). In terms of the setting for 
burger consumption, the participants were more inclined 
to consume them at home than in restaurants, as is the 
case with other research studies carried out on burgers 
(Atalaya et al., 2018). Another aspect that was frequently 
mentioned is the price, which is seen as one of the most 
relevant aspects by participants, and this is in line with 
other papers dealing with food-purchase decisions 
(Eldesouky et al., 2020; Groves, 2001). 

In terms of packaging, most participants stated that they 
were not aware of the skin-pack format. In this sense, 
some research studies have proven that the type of pack-
aging is usually a relevant attribute in the purchase deci-
sion (Heide and Olsen, 2017; Ortiz et al., 2020b; Silayoi 
and Speece, 2007), and therefore a higher degree of con-
sumer awareness of the benefits of the packaging could 
improve acceptance of the product (Lindh et al., 2013). 

Out of the factors affecting the purchase decision, the 
importance that consumers place on species is high. On 
the other hand, meat consumption continues to decline 

Table 7. Participant opinions on the specific case of the lamb 
burger enhanced with cherry and pecan nut (% of mentions by 
participants).

Category Subcategory % 
mention

Opinion on 
enhanced lamb 
burgers

Reluctance towards lamb (it is 
expensive, it has bad press—
cholesterol—and strong flavour)

9

Differences between the flavour 
of  meat from grazing sheep and 
from sheep fed on fodder

3

Young people should eat more 
lamb

3

Overcome the cultural barrier of  
lamb consumption

3

Natural 
ingredients

Differentiate whether the added 
product (enhanced) improves 
preservation of  the meat or 
improves the nutritional values of  
burgers 

1

The fact that the ingredients come 
from products or brands with 
recognition in the area is valued

4

Potential place 
of  purchase 
and/ or 
promotion

Food fairs 1

Media 3

Gourmet product (+quality) 21

It is difficult to find lamb for 
mincing in the butcher’s

3

Not available on the shelves of  
large supermarkets

16

Tasting counters in large 
supermarkets

4

Butchers’ 3

Specialist restaurants 14

Specialised shops 18

Price Change of  the format of  the 
suckling lamb to a larger one in 
order to obtain more meat from 
the carcass

34

Reduce production costs 1

nuts and cherries). As the table shows, the attendees 
mention that there is a certain degree of reluctance in the 
population towards consumption of lamb. This meat is 
seen to have a strong flavour that young consumers are 
not used to. In addition to this, it has received a negative 
press for being a red meat. It has been classified as one of 
the types of meat that is responsible for increasing blood 
cholesterol levels. Nevertheless, it has also received some 
positive comments by some attendees, who considered it 
to be a healthy meat produced in a natural environment 
(especially in pasture-based systems).

In terms of the place where these products should be pro-
moted and/or commercialised, the participants clearly 
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Paying a price premium to 
obtain better nutritional/

functional properties 
(21.4%)

Cherry masks the flavour
of Lamb. Higher

acceptance (22.9%)Tasty (38.6%)

Additives are well accepted if 
they contribute an added value, 

they are natural, local and of 
recognised brands (10%)

Figure 2. Perceptions obtained following the tasting session of an enhanced burger with cherries or pecans.

in recent years, especially fresh meat, and more specifi-
cally lamb in Europe (Mandolesi et al., 2020). Although 
there has been an increase in the consumption of pro-
cessed meat (MAPA, 2019), with beef products being 
more popular than lamb. This fact coincides with the 
number of mentions made about the purchase of beef 
burgers in comparison to other types of burgers. This 
trend towards beef meat can be connected to the percep-
tion that these are healthier meats (Grunert et al., 2004) 
in comparison to other meats. Origin is another relevant 
factor in the purchase decision, as some research studies 
have stated (Rabadán et al., 2021; Sama et al., 2018). Our 
findings also show that most participants gave impor-
tance on the origin of the lamb meat, in line with the 
findings obtained by Bernabéu and Tendero (2005) who 
found that the second most valued attribute for regular 
lamb consumers was the origin of the product, just after 
external appearance. 

On the other hand, the improvement of the technological 
properties of enhanced processed meat products is cur-
rently a line of research that is in full development (Cózar 
et al., 2018; Câmara et al. 2020). In this sense, the preven-
tion of oxidation of the proteins and lipids becomes essen-
tial for the preservation of the shelf life of meat products, 
with additives becoming necessary to attain this. 

The opinions revealed in this study specifically showed a 
general dislike of additives in a wide variety of processed 
products. Many participants did not distinguish between 
artificial and natural additives and agreed that the ‘prod-
ucts with additives’ tend to be less healthy. Nevertheless, 

they also gave positive scores to natural ingredients and 
to having an appropriate explanation of the added prod-
uct on the label. In parallel, various studies on consumer 
preferences and behaviour have also been conducted for 
these products (Guerrero et al., 2017; Viana et al., 2014). 
Specifically, Polizer Rocha et  al. (2018) assessed con-
sumer perceptions of Frankfurt sausages with various 
attributes, with the findings being in line with this study, 
where these enhanced processed products are habitual 
in consumers’ diets. Also, Pires et  al. (2019) assessed 
the consumer perceptions of mortadella with reduced 
sodium content and/or enhanced with omega-3, focusing 
on the health aspect of the products as a solid reason for 
consumers’ purchase behaviour. 

With regards to the willingness to pay a price premium 
for enhanced processed products, there was generally a 
greater percentage of positive comments, although this 
trend was opposed by other mentions that were made 
in relation to the willingness to pay for artificial addi-
tive-free products. These results are in line with the 
research studies such as that of Martínez Michel et al. 
(2011) on consumer preference for chicken meat. In that 
study, the consumers preferred to choose additive-free 
and added flavour–free natural products, although cer-
tain communities (young people) were willing to pay for 
chicken with differentiated added properties (light, low 
in sodium, etc.). 

The importance of the label in the commercialisation 
of meat products is a relevant topic under discussion 
(Eldesouky et al., 2020; Janssen et al., 2016; Picardy et al., 
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the ‘peculiar’ flavour of lamb can attract certain burger 
consumers who seek different aromas for occasional 
meals, or look for products of specific breeds (Linares 
et al., 2012).

Some participants also mentioned the difficulty in find-
ing minced lamb meat in butchers’ shops to make home-
made burgers. The main reason is the small lamb formats 
slaughtered in Spain, where the usual carcasses being 
produced are below 11–12 kg in weight (Bernabéu and 
Tendero, 2005; Font et al., 2006). These carcasses pro-
vide very low number of trimmings and low-quality meat 
that could be used as by-products to make minced meat. 
The deboning process is more demanding compared to 
beef, and this would increase the price of the final prod-
uct. Cózar and Vergara (2018) made lamb burgers from 
the Manchego breed using high and low commercially 
valued cuts such as leg, neck and flank, although they 
did not study the impact of the deboning process on the  
final price. 

As mentioned above, label information about the prop-
erties and origin of the product has been described as 
essential for the marketing of meat products (Bernués 
et al., 2003; Fontet al., 2011). For new food products it 
is necessary to implement an adequate technological 
process, providing a balance between the market needs 
(reduced oxidation, packaging that can extend the shelf 
life, etc.) and the adequate additive or ingredient con-
centrations in order to prevent a change in the flavour of 
the product (Cózar et al., 2018). However, it would also 
be necessary to implement an adequate promotion pol-
icy and diversify the range of lamb meat products on the 
markets (Linares et al., 2020). Nevertheless, promoting 
this product through advertising may not be sufficient to 
attract potential buyers. A label marking that ‘cherry’ has 
been used, for example, may suggest that the final prod-
uct has acquired some sweet aromas or flavours that may 
not be accepted by the consumers, and this may com-
promise the purchase. It would therefore be necessary to 
carefully assess how the information on the label needs 
to be provided.

Conclusions

Meat consumers are clearly interested in eating quality 
and healthy meats. This is especially the case with meats, 
such as lamb, which are perceived as ‘red meat’ and 
therefore as unhealthy. However, when meat is consumed 
in the form of burgers, this makes it possible to add cer-
tain products that could improve the nutritional profile 
of the meat. This makes it necessary to know consumers’ 
views in order to promote new products enriched with 
natural ingredients (cherry and pecans) that could fill a 
niche in the lamb market. The use of focus groups has 

2020; Van Loo et al., 2014), with a variety of results being 
found. In this study, the participants mentioned the 
need to have more information of the specific ingredi-
ents on the label, a fact that would reassure consumers. 
In the eyes of the buyer, the label is a sign of quality as 
much as meat colour at the time of purchase (Rabadán 
et al., 2020), even for consumers who are familiar with 
the product (Grunert et al., 2004). These findings are in 
line with those of Solomando et al. (2021), who studied 
the sensory properties of boiled and dry-cured sausages 
enhanced with microcapsules of fish oil, and highlighted 
the effects of the information provided on the label. In 
this case, such information increased the scores obtained 
in the tests and questions about the intention of pur-
chase, given that the provision of precise nutritional data 
on the label and statements on the nutritional values and 
health properties are information that is easily under-
stood by consumers without the need to have precise 
knowledge on nutrition (Feunekes et al., 2008; van Kleef 
et al., 2008).

Lamb consumption amongst the Spanish population 
is low in comparison with other types of meat (MAPA, 
2019). This meat is traditionally associated with special 
occasions or festivities (Blasco, 2017) and its consump-
tion is particularly low amongst the youth population 
(Bernabéu and Tendero, 2005). Lamb is not a popular 
meat for many reasons, amongst which the main reasons 
being strong flavour and little presence in the home diet 
(Alcalde et al., 2012). The focus group participants high-
lighted, aside from price, the fact that lamb recipes are 
much more complex than recipes made with other meats 
such as chicken and pork. The latter meats are currently 
the most popular (Alcalde et al., 2012). 

The attendees of the sessions did not disapprove of the 
presence of natural ingredients in the meat, but what 
they found more interesting is the fact that such ingredi-
ent could add benefits to lamb, which is considered to be 
a positive aspect from the point of view of quality, health 
or meat preservation, and always under the premise of 
using healthy products (Fernandes et al., 2017; Florowski 
et al., 2019). In this context, it seems possible to develop 
burgers enhanced with vegetal ingredients with the pur-
pose of making them healthier. Urruzola et al., (2018) 
concluded that there is a market niche for the introduc-
tion of a burger enhanced with vegetable ingredients in 
its formulation and that it would be recommendable for 
these properties to appear on the label so that potential 
buyers can be aware of the benefits it has (Bernués et al., 
2003). 

Fat and fatty acids profile of meat are factors that are 
responsible for the flavour of the meat, which is mainly 
determined by the animal species and their feeding hab-
its (Erasmus et al., 2016). Some attendees mentioned that 
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proved to be an interesting tool for this purpose, due to 
their exploratory and unstructured nature.

In this study, two of the most relevant aspects for the par-
ticipants were the origin of the meat and the use of qual-
ity natural ingredients from the region. However, this 
information should be clearly displayed on the label of 
the meat products so that consumers can have it available 
at the time of purchase. However, consumer knowledge 
and understanding of food labelling should also be stud-
ied in order to effectively design these tools.

Thus, these burgers could become an attractive option 
for a segment of the population that seeks to consume 
more natural and healthy foods, because the participants 
also stated that they would be willing to pay a premium 
for improved lamb burgers compared to traditional ones. 
However, the fact that the focus groups indicated that 
burgers are mostly consumed at home raises the issue of 
addressing the promotion of these products primarily to 
retailers rather than to restaurants and burger bars.

The addition of cherries or pecan nuts to burgers, natural 
ingredients perceived by consumers as healthy and nutri-
tious, can contribute to discovering new market niches 
that allow the development of the lamb meat industry. 
In addition, it can help promote the consumption of this 
type of meat, emphasising the value of its origin and label 
information to build loyalty amongst new consumers.

Acknowledgements

The authors would like to acknowledge the support 
and funding provided by the Junta de Extremadura and 
FEDER Funds through the Research Project IB18114 and 
Grant GR21125, which made this research and its publi-
cation possible.

References

Alcalde, M.J., Ripoll, G. and Panea, B., 2012. Consumer attitudes 
towards meat consumption in Spain with special reference 
to quality marks and kid meat. In Consumer attitudes to food 
quality products. Consumer Attitudes to Food Quality Products. 
133(1): 97–107. https://doi.org/10.3920/978-90-8686-762-2_7

Andrés, A.I., Petrón, M.J., Adámez, J.D., López,M. and Timón, M.L., 
2017. Food by-products as potential antioxidant and antimicro-
bial additives in chill stored raw lamb patties. Meat Science. 129: 
62–70. https://doi.org/10.1016/j.meatsci.2017.02.013

Arbaiza, L., Almora, L.O., Montrero, J.L., Veliz, J.A. and 
Ku-Chung,  G.E., 2020. Plan de negocio para determinar la 
viabilidad de la elaboración de un nuevo producto salud-
able: Hamburguesa de Codorniz para el mercado de Lima 
Metropolitana. Lima, Peru: ESAN University.

https://doi.org/10.1016/j.foodres.2021.110304�
https://doi.org/10.1016/j.foodcont.2009.07.018�
https://doi.org/10.1016/j.meatsci.2005.04.027�
https://doi.org/10.1016/j.meatsci.2014.06.024�
https://doi.org/10.1002/(SICI)1099-1565(199807/08)9:4<196::AID-PCA395>3.0.CO;2-W�
https://doi.org/10.1002/(SICI)1099-1565(199807/08)9:4<196::AID-PCA395>3.0.CO;2-W�
https://doi.org/10.1021/jf020754s�
https://doi.org/10.1080/19476337.2018.1431310�
https://doi.org/10.1080/19476337.2018.1537303�
https://doi.org/10.4314/jfecs.v28i1.52784�
https://doi.org/10.5424/sjar/2014122-5520�
https://doi.org/10.5424/sjar/2014122-5520�
https://doi.org/10.3920/978-90-8686-762-2_7
https://doi.org/10.1016/j.meatsci.2017.02.013�


22 Italian Journal of  Food Science, 2022; 34 (4)

Horrillo A et al.

Gaspar, P., Escribano, M., Mesías, F.J., Rodríguez-Ledesma, A. and 
Pulido, F., 2008. Sheep farms in the Spanish rangelands (dehe-
sas): Typologies according to livestock management and eco-
nomic indicators. Small Ruminant Research. 74(1–3): 52–63. 
https://doi.org/10.1016/j.smallrumres.2007.03.013

Godfray, H.C.J., Aveyard, P., Garnett, T., Hall, J.W., Key, T.J., 
Lorimer,  J., et al. 2018. Meat consumption, health, and the 
environment. Science. 361(6399): eaam5324. https://doi.
org/10.1126/science.aam5324

Groves, A.M., 2001. Authentic British food products: A review of 
consumer perceptionsfood products. International Journal of 
Consumer Studies. 25(3): 246–254. https://doi.org/10.1046/j.1470- 
6431.2001.00179.x

Grunert, K.G., Bredahl, L. and Brunsø, K., 2004. Consumer percep-
tion of meat quality and implications for product development 
in the meat sector—A review. Meat Science. 66(2): 259–272. 
https://doi.org/10.1016/S0309-1740(03)00130-X

Guerrero, A., Olleta, J.L., Campo, M.M., Alves L.G.C., Sánchez, R., 
Andrés, A.I. et al. 2017. Aceptabilidad de hamburguesas de 
cordero con extractos de subproductos de la industria agroali-
mentaria. XVII Jornadas Sobre Producción Animal, Zaragoza, 
España. pp. 579–581.

Guerrero, L., Guàrdia, M.D., Xicola, J., Verbeke, W., Vanhonacker, F., 
Zakowska-Biemans, S., et al. 2009. Consumer-driven definition 
of traditional food products and innovation in traditional foods. 
A qualitative cross-cultural study. Appetite. 52(2): 345–354. 
https://doi.org/10.1016/j.appet.2008.11.008

Hastie, M., Torrico, D. D., Hepworth, G., Jacob, R., Ha, M., 
Polkinghorne, R., et al. 2022. Combining hierarchical clustering 
and preference mapping differentiates consumer preference for 
dry aged mutton. Meat Science, 192, 108890.

Heide, M. and Olsen, S.O., 2017. Influence of packaging attributes on 
consumer evaluation of fresh cod. Food Quality and Preference. 
60: 9–18. https://doi.org/10.1016/j.foodqual.2017.02.015

Horrillo, A., Gaspar, P., Mesias, F., Elghannam, A. and Escribano, M., 
2020. Understanding the barriers and exploring the possibilities 
of the organic livestock sector in dehesa agroforestry systems: 
A multi-actor approach for effective diagnosis. Renewable 
Agriculture and Food Systems. 35(6): 663–677. https://doi.org/
https://doi.org/10.1017/S1742170519000334

Hussain, Z., Li, X., Zhang, D., Hou, C., Ijaz, M., Bai, Y., et al. 2021. 
Influence of adding cinnamon bark oil on meat quality of ground 
lamb during storage at 4°C. Meat Science. 171: 108269. https://
doi.org/10.1016/j.meatsci.2020.108269 

Janssen, M., Rödiger, M. and Hamm, U., 2016. Labels for animal 
husbandry systems meet consumer preferences: Results from a 
meta-analysis of consumer studies. Journal of Agricultural and 
Environmental Ethics. 29(6): 1071–1100. https://doi.org/10.1007/
s10806-016-9647-2

Kameník, J., Saláková, A., Pavlík, Z., Bořilová, G. Hulanková, R. and 
Steinhauserová, I., 2014. Vacuum skin packaging and its effect 
on selected properties of beef and pork meat. European Food 
Research and Technology. 239(3): 395–402.

Lang, M., 2020. Consumer acceptance of blending plant-based 
ingredients into traditional meat-based foods: Evidence from 

Eldesouky, A., Mesias, F.J. and Escribano, M., 2020. Perception of 
Spanish consumers towards environmentally friendly label-
ling in food. International Journal of Consumer Studies. 44(1): 
64–76. https://doi.org/10.1111/ijcs.12546

Eldesouky, A., Pulido, A.F. and Mesias, F.J., 2015. The role of pack-
aging and presentation format in consumers’ preferences for 
food: An application of projective techniques. Journal of Sensory 
Studies. 30(5): 360–369. https://doi.org/10.1111/joss.12162 

Erasmus, S.W., Hoffman, L.C., Muller, M. and van der Rijst, M., 
2016. Variation in the sensory profile of South African Dorper 
lamb from extensive grazing systems. Small Ruminant Research. 
144: 62–74. https://doi.org/10.1016/j.smallrumres.2016.07.020

Fernandes, R.P.P., Trindade, M.A., Tonin, F.G., Pugine, S.M.P., 
Lima,  C.G., Lorenzo, J.M., et al. 2017. Evaluation of oxida-
tive stability of lamb burger with Origanum vulgare extract. 
Food Chemistry. 233: 101–109. https://doi.org/10.1016/j.
foodchem.2017.04.100

Feunekes, G.I.J., Gortemaker, I.A., Willems, A.A., Lion, R. and 
van den Kommer, M., 2008. Front-of-pack nutrition labelling: 
Testing effectiveness of different nutrition labelling formats 
front-of-pack in four European countries. Appetite. 50(1): 
57–70. https://doi.org/10.1016/j.appet.2007.05.009

Flick, U., 2009. An introduction to qualitative research. 4th ed. 
London: SAGE Publications Ltd. 518 p.

Florowski, T., Florowska, A., Chmiel, M., Dasiewicz, K., Adamczak, L. 
and Pietrzak, D., 2019. The effect of nuts and oilseeds enriching 
on the quality of restructured beef steaks. LWT. 104(2): 128–133. 
https://doi.org/10.1016/j.lwt.2019.01.027

Folch, J., Lees, M. and Sloane-Stanley, G., 1957. A simple method for 
the isolation and purification of total lipids from animal tissues. 
Journal of Biological Chemistry. 226(1): 497–509.

Frewer, L.J., Bergmann, K., Brennan, M., Lion, R., Meertens, R., 
Rowe, G., et al. 2011. Consumer response to novel agri-food tech-
nologies: Implications for predicting consumer acceptance of 
emerging food technologies. Trends in Food Science & Technology. 
22(8): 442–456. https://doi.org/10.1016/j.tifs.2011.05.005

Font, M., Julián, R.S., Guerrero, L., Sañudo, C., Campo, M.M., 
Olleta, J.L., et al. 2006. Acceptability of lamb meat from differ-
ent producing systems and ageing time to German, Spanish and 
British consumers. Meat Science. 72(3): 545–554. https://doi.
org/10.1016/j.meatsci.2005.09.002

Font, M., Realini, C., Montossi, F., Sañudo, C., Campo, M.M., 
Oliver,  M.A., et al. 2011. Consumer’s purchasing intention 
for lamb meat affected by country of origin, feeding system 
and meat price: A conjoint study in Spain, France and United 
Kingdom. Food Quality and Preference. 22(5): 443–451. https://
doi.org/10.1016/j.foodqual.2011.02.007

García, M.L., Calvo, M.M. and Selgas, M.D., 2009. Beef hamburg-
ers enriched in lycopene using dry tomato peel as an ingredi-
ent. Meat Science. 83(1): 45–49. https://doi.org/10.1016/j.
meatsci.2009.03.009

Gaspar, P., Escribano, M. and Mesias, F.J., 2016. A qualitative 
approach to study social perceptions and public policies in 
dehesa agroforestry systems. Land Use Policy. 58: 427–436. 
https://doi.org/10.1016/j.landusepol.2016.06.040

https://doi.org/10.1016/j.smallrumres.2007.03.013�
https://doi.org/10.1126/science.aam5324�
https://doi.org/10.1126/science.aam5324�
https://doi.org/10.1046/j.1470-6431.2001.00179.x�
https://doi.org/10.1046/j.1470-6431.2001.00179.x�
https://doi.org/10.1016/S0309-1740(03)00130-X�
https://doi.org/10.1016/j.appet.2008.11.008�
https://doi.org/10.1016/j.foodqual.2017.02.015�
https://doi.org/https://doi.org/10.1017/S1742170519000334�
https://doi.org/https://doi.org/10.1017/S1742170519000334�
https://doi.org/10.1016/j.meatsci.2020.108269�
https://doi.org/10.1016/j.meatsci.2020.108269�
https://doi.org/10.1007/s10806-016-9647-2�
https://doi.org/10.1007/s10806-016-9647-2�
https://doi.org/10.1111/ijcs.12546�
https://doi.org/10.1111/joss.12162�
https://doi.org/10.1016/j.smallrumres.2016.07.020�
https://doi.org/10.1016/j.foodchem.2017.04.100�
https://doi.org/10.1016/j.foodchem.2017.04.100�
https://doi.org/10.1016/j.appet.2007.05.009�
https://doi.org/10.1016/j.lwt.2019.01.027�
https://doi.org/10.1016/j.tifs.2011.05.005�
https://doi.org/10.1016/j.meatsci.2005.09.002�
https://doi.org/10.1016/j.meatsci.2005.09.002�
https://doi.org/10.1016/j.foodqual.2011.02.007�
https://doi.org/10.1016/j.foodqual.2011.02.007�
https://doi.org/10.1016/j.meatsci.2009.03.009�
https://doi.org/10.1016/j.meatsci.2009.03.009�
https://doi.org/10.1016/j.landusepol.2016.06.040�


Italian Journal of  Food Science, 2022; 34 (4) 23

Consumer perceptions on the use of  natural ingredients in lamb burgers 

atmosphere packaging and vacuum packaging in Iberian dry_
cured ham. Journal of Sensory Studies. 35(4): e12575. https://
doi.org/10.1111/joss.12575

Pateiro, M., Barba, F.J., Domínguez, R., Sant’Ana, A.S., Mousavi 
Khaneghah, A., Gavahian, M., et al. 2018. Essential oils as nat-
ural additives to prevent oxidation reactions in meat and meat 
products: A review. Food Research International. 113: 156–166. 
https://doi.org/10.1016/j.foodres.2018.07.014

Picardy, J.A., Cash, S.B. and Peters, C., 2020. Uncommon alterna-
tive: Consumers’ willingness to pay for niche pork tenderloin 
in New England. Journal of Food Distribution Research. 51(2): 
61–91. https://doi.org/10.22004/ag.econ.305483

Pieniak, Z., Perez-Cueto, F. and Verbeke, W., 2013. Nutritional 
status, self-identification as a traditional food consumer and 
motives for food choice in six European countries. British 
Food Journal. 115(9): 1297–1312. https://doi.org/10.1108/
BFJ-08-2011-0198

Pires, M.A., Noronha, R.L.F. and Trindade, M.A., 2019. 
Understanding consumer’s perception and acceptance of bolo-
gna sausages with reduced sodium content and/or omega-3 
addition through conjoint analysis and focus group. Journal 
of Sensory Studies. 34(3): e12495. https://doi.org/10.1111/
joss.12495

Polizer Rocha, Y.J., Lapa-Guimarães, J., de Noronha, R.L.F. and 
Trindade, M.A., 2018. Evaluation of consumers’ perception 
regarding frankfurter sausages with different healthiness attri-
butes. Journal of Sensory Studies. 33(6): e12468. https://doi.
org/10.1111/joss.12468

Rabadán, A., Martínez-Carrasco, L., Brugarolas, M., Navarro-
Rodríguez de Vera, C., Sayas-Barberá, E. and Bernabéu, R., 2020. 
Differences in consumer preferences for lamb meat before and 
during the economic crisis in Spain. Analysis and perspectives. 
Foods. 9(6): 696. https://doi.org/10.3390/foods9060696

Rabadán, A., Álvarez-Ortí, M., Martínez, E., Pardo-Giménez, A., 
Zied, D. C., & Pardo, J. E. 2021. Effect of replacing traditional 
ingredients for oils and flours from nuts and seeds on the 
characteristics and consumer preferences of lamb meat burg-
ers. Lwt, 136, 110307.

Sama, C., Crespo-Cebada, E., Díaz-Caro, C., Escribano, M. and 
Mesías, F.J., 2018. Consumer preferences for foodstuffs pro-
duced in a socio-environmentally responsible manner: A threat 
to fair trade producers? Ecological Economics. 150: 290–296. 
https://doi.org/10.1016/j.ecolecon.2018.04.031

Sáyago-Ayerdi, S.G., Brenes, A. and Goñi, I., 2009. Effect of grape 
antioxidant dietary fiber on the lipid oxidation of raw and cooked 
chicken hamburgers. LWT—Food Science and Technology. 
42(5): 971–976. https://doi.org/10.1016/j.lwt.2008.12.006

Silayoi, P. and Speece, M., 2007. The importance of packag-
ing attributes: A conjoint analysis approach. European 
Journal of Marketing. 41(11/12): 1495–1517. https://doi.
org/10.1108/03090560710821279

Singleton, V.L. and Rossi, J.A., 1965. Colorimetry of total pheno-
lics with phosphomolybdic-phosphotungstic acid reagents. 
American Journal of Enology and Viticulture. 16: 144–158.

Solomando, J.C., Antequera, T., Ventanas, S. and Perez-Palacios, T., 
2021. Sensory profile and consumer perception of meat 

the meat-mushroom blend. Food Qual. Prefer. 79, 103758. 
https://doi.org/10.1016/j.foodqual.2019.103758

Linares, M.B., Berruga, M.I., Bórnez, R. and Vergara, H., 2007. Lipid 
oxidation in lamb meat: Effect of the weight, handling previous 
slaughter and modified atmospheres. Meat Science. 76(4): 715–
720. https://doi.org/10.1016/j.meatsci.2007.02.012

Linares, M.B., Bórnez, R. and Vergara, H., 2008. Effect of stunning 
systems on meat quality of Manchego suckling lamb packed 
under modified atmospheres. Meat Science. 78(3): 279–287. 
https://doi.org/10.1016/j.meatsci.2007.06.009

Linares, M.B., Cózar, A., Garrido, M.D. and Vergara, H., 2012. 
Chemical and sensory quality of lamb meat burgers from 
Manchego Spanish breed. International Journal of Food Sciences 
and Nutrition. 63(7): 843–852. https://doi.org/10.3109/0963748
6.2012.681630

Linares, M.B., Cózar, A., Garrido, M.D. and Vergara, H., 2020. 
Nutritional attributes and sensory quality during storage time 
of spiced lamb burgers from manchego Spanish breed. Foods. 
9(10): 1466. https://doi.org/10.3390/foods9101466

Lindh, H., Olsson, A. and Williams, H., 2013. Consumer perceptions 
of food packaging: Contributing to or counteracting environ-
mentally sustainable development? Packaging and Technology 
and Science. 29: 399–412. https://doi.org/10.1002/pts

Madane, P., Das, A. K., Pateiro, M., Nanda, P. K., Bandyopadhyay, S., 
Jagtap, P., et al. 2019. Drumstick (Moringa oleifera) flower as an 
antioxidant dietary fibre in chicken meat nuggets. Foods, 8(8), 307.

Malhotra, N.K. and Birks, D.F., 2006. Marketing research. An 
applied approach. 5th ed. Harlow, England: Pearson Education. 
976 p.

Mandolesi, S., Naspetti, S., Arsenos, G., Caramelle-Holtz, E., 
Latvala, T., Martin-Collado, D., .et al. 2020. Motivations and 
barriers for sheep and goat meat consumption in Europe: A 
means–end chain study. Animals, 10(6), 1105.

MAPA, 2018. Informe del consumo de alimentación en España 
2017. In: Ministerio de Agricultura, Pesca y Alimentación. 
Gobierno de España: Secretaría General Técnica. Centro de 
Publicaciones.

MAPA, 2019. Informe del consumo Alimentario en España 2018. 
In: Ministerio de Agricultura, Pesca y Alimentación. Gobierno 
de España; Secretaría General Técnica. Centro de Publicaciones. 
Available from: http://publicacionesoficiales.boe.es/

Martínez Michel, L., Anders, S. and Wismer, W.V., 2011. Consumer 
preferences and willingness to pay for value-added chicken 
product attributes. Journal of Food Science. 76(8): S469–S477. 
https://doi.org/10.1111/j.1750-3841.2011.02354.x

McCormick, M., Moré, M.R. and Peá, S., 2003. Actitudes que genera la 
degustación de productos preelaborados de carne ovina, el caso de 
las empanadas y hamburguesas. Cuadernos Del CEAgro. 5: 33–39.

Ortiz, A., Tejerina, D., Contador, R., de Andrés, A.I., Petrón, M.J., 
Cáceres-Nevado, J.M., et al. 2020a. Quality traits of dry-cured 
loins from Iberian pigs reared in Montanera system as affected 
by pre-freezing cure. Foods. 10(1): 48. https://doi.org/10.3390/
foods10010048

Ortiz, A., Tejerina, D., Díaz-Caro, C., Elghannam, A., García-
Torres, S., Mesías, F.J., et al. 2020b. Is packaging affecting con-
sumers’ preferences for meat products? A study of modified 

https://doi.org/10.1111/joss.12575�
https://doi.org/10.1111/joss.12575�
https://doi.org/10.1016/j.foodres.2018.07.014�
https://doi.org/10.22004/ag.econ.305483�
https://doi.org/10.1108/BFJ-08-2011-0198�
https://doi.org/10.1108/BFJ-08-2011-0198�
https://doi.org/10.1111/joss.12495�
https://doi.org/10.1111/joss.12495�
https://doi.org/10.1111/joss.12468�
https://doi.org/10.1111/joss.12468�
https://doi.org/10.3390/foods9060696�
https://doi.org/10.1016/j.ecolecon.2018.04.031�
https://doi.org/10.1016/j.lwt.2008.12.006�
https://doi.org/10.1108/03090560710821279�
https://doi.org/10.1108/03090560710821279�
https://doi.org/10.1016/j.foodqual.2019.103758�
https://doi.org/10.1016/j.meatsci.2007.02.012�
https://doi.org/10.1016/j.meatsci.2007.06.009�
https://doi.org/10.3109/09637486.2012.681630�
https://doi.org/10.3109/09637486.2012.681630�
https://doi.org/10.3390/foods9101466�
https://doi.org/10.1002/pts�
http://publicacionesoficiales.boe.es/�
https://doi.org/10.1111/j.1750-3841.2011.02354.x�
https://doi.org/10.3390/foods10010048�
https://doi.org/10.3390/foods10010048�


24 Italian Journal of  Food Science, 2022; 34 (4)

Horrillo A et al.

van Kleef, E., van Trijp, H., Paeps, F. and Fernández-Celemín, L., 
2008. Consumer preferences for front-of-pack calories label-
ling. Public Health Nutrition. 11(2): 203–213. https://doi.
org/10.1017/S1368980007000304

Van Loo, E.J., Caputo, V., Nayga, R.M. and Verbeke, W., 2014. 
Consumers’ valuation of sustainability labels on meat. 
Food Policy. 49(P1): 137–150. https://doi.org/10.1016/j.
foodpol.2014.07.002

Vergara, H., Cózar, A. and Rubio, N., 2020. Effect of adding of differ-
ent forms of oregano (Origanum vulgare) on lamb meat burgers 
quality during the storage time. CyTA—Journal of Food. 18(1): 
535–542. https://doi.org/10.1080/19476337.2020.1794981

Viana, M.M., dos Santos Silva, V.L. and Trindade, M.A., 2014a. 
Consumers’ perception of beef burgers with different healthy 
attributes. LWT—Food Science and Technology. 59(2P2): 1227–
1232. https://doi.org/10.1016/j.lwt.2014.05.009

Vidal, L., Ares, G. and Giménez, A., 2013. Projective techniques to 
uncover consumer perception: Application of three methodolo-
gies to ready-to-eat salads. Food Quality and Preference. 28(1): 
1–7. https://doi.org/10.1016/j.foodqual.2012.08.005

products enriched with EPA and DHA using fish oil micro-
capsules. International Journal of Food Science & Technology. 
56(6): 2926–2937. ijfs.14932. https://doi.org/10.1111/ijfs.14932

Spencer, E.H., Frank, E. and McIntosh, N.F., 2005. Potential effects of 
the next 100 billion hamburgers sold by McDonald’s. American 
Journal of Preventive Medicine. 28(4): 379–381. https://doi.
org/10.1016/j.amepre.2005.01.009

Stewart, B., Olson, D., Goody, C., Tinsley, A., Amos, R., Betts, N., 
et al. 1994. Converting focus group data on food choices into a 
quantitative instrument. Journal of Nutrition Education. 26(1): 
34–36. https://doi.org/10.1016/S0022-3182(12)80832-6

Stewart, D.W. and Shamsasani, P.N., 2014. Focus groups: Theory 
and practice. 3rd ed. CA, USA: SAGE Publications Inc. 224 p. 

Urruzola, N., Santana, M. and Gámbaro, A., 2018. Aceptabilidad 
sensorial de una hamburguesa de carne vacuna y vegetales. 
INNOTEC. 15(15): 15–22. https://doi.org/10.26461/15.03

Vaca, S.I. and Mesías, F.J., 2014. Percepciones de los consumidores 
españoles hacia las frutas de Ecuador: Un estudio preliminar 
cualitativo con técnicas proyectivas. ITEA Informacion Tecnica 
Economica Agraria. 110(1): 89–101. https://doi.org/10.12706/
itea.2014.006

https://doi.org/10.1017/S1368980007000304�
https://doi.org/10.1017/S1368980007000304�
https://doi.org/10.1016/j.foodpol.2014.07.002�
https://doi.org/10.1016/j.foodpol.2014.07.002�
https://doi.org/10.1080/19476337.2020.1794981�
https://doi.org/10.1016/j.lwt.2014.05.009�
https://doi.org/10.1016/j.foodqual.2012.08.005�
https://doi.org/10.1111/ijfs.14932�
https://doi.org/10.1016/j.amepre.2005.01.009�
https://doi.org/10.1016/j.amepre.2005.01.009�
https://doi.org/10.1016/S0022-3182(12)80832-6�
https://doi.org/10.26461/15.03�
https://doi.org/10.12706/itea.2014.006�
https://doi.org/10.12706/itea.2014.006�

	_GoBack
	_Hlk65063513
	_Hlk62651763
	_Hlk62651792
	_Hlk111916811

