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(MEDICAGO SATIVA L.) 
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ABSTRACT 
 
Over the past few years, interest has grown 

about the health benefits of lucerne (alfalfa), 

however, little is known about consumers’ 

attitudes towards consuming this forage 
legume. Therefore, the aim of this study was to 

determine consumer knowledge in different 

demographic groups and to investigate the role 

of health benefits, food safety risks, sensory 
qualities and synonyms on attitudes.  Purposive 

sampling was employed, recruiting male and 

female respondents (n = 384) from Bloemfon-

tein City, Free State Province. For the 
determination of attitude, hypotheses were 

represented via the conceptual model, as to 

depict health benefits, food safety risks, sensory 

qualities and synonyms as antecedents of 
consumers’ attitudes towards lucerne. Self-

administered questionnaires were filled out, and 

it was examined for validity and reliability. While 

63.1% of the respondents were knowledgeable 
on lucerne as a forage legume and animal feed 

source, 90.3% never consumed lucerne before. 

Older respondents with a grade 12 or higher 

education, were significantly (p<0.001) more 
knowledgeable about lucerne. The predictors, 

sensory qualities and synonyms, contributed 

significantly (p<0.001) to consumers’ attitudes 

towards lucerne. These predictors should be 
used for product development, sustainable 

production and increased consumption of 

lucerne. Awareness of lucerne’s nutritional 
potential for human consumption should be 

raised since it could contribute to food security 

for sustainable development in Africa.  
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BACKGROUND 
 
Lucerne (Medicago sativa L.) is the most widely 

grown forage crop in the world and it is one of 

the plants producing the most protein per 

hectare (15 – 20% crude protein) (EFSA, 2009; 
Yari et al. 2012). Lucerne has been used for 

human consumption in Europe in times of 

shortage. For example, in Spain during the Civil 

War, lucerne served as the basis of many 
dishes such as lucerne soup. The young leaves, 

which are very nutritious and an excellent 

source of protein and vitamins (Larkcom, 2007) 

have been consumed as a vegetable in 
countries like China (Davidson, 2006). Green 

lucerne has actually been used to a small extent 

as a human food in the form of vegetables in 

parts of Russia and America (Levy & Fox, 
1935). Stramesi and Falabella (as cited by 

Bolton, 1962) suggested recipes such as salad, 

soup, tortilla, stew and pudding. Lucerne 

products are available in drinks and chocolate 
bars, but mostly as food supplements (capsules, 

tablets, powder). A survey by the European 

Food Safety Authority (EFSA) in 2009 confirmed 

that lucerne is consumed as food supplements, 
as well as an ingredient in well-known foods, 

such as soups and salads. 

 

The use of germinated lucerne seeds originated 
in Far East countries and has recently spread to 

the Western world, where they are considered 

fashionable and healthy ingredients (Peñas et 
al. 2009; Goławska et al. 2012). Lucerne is one 

of the most popular sprouts available on 

European markets. The sprouts are consumed 

either raw or slightly cooked in salads and 
sandwiches or as decorative appetizers. In 

South Africa, they are sold at convenience 

stores separately or in combination with other 

ingredients like chick peas. 
 

Research has been conducted on preparation 

procedures, application, property and nutritional 

value of lucerne leaf protein, showing potential 
biotechnological importance in the production of 

low fibre, juice-derived co-products such as 

soluble protein concentrates, carotenoids, 

vitamins, minerals, growth factors, 
pharmaceutical agents, cosmetic products and 

transgenic enzymes (Sreenath et al. 2001). The 

novel food ingredient, alfalfa protein concentrate 

(APC), has long been recognized as a potential 
source of high-quality protein (45 – 60%) for 

human and animal consumption (D’Alvise et al. 

2000). The use of ACP in human food is limited 

by their negative sensory properties, which 

include dark colour due to polyphenols, granular 

texture, poor solubility and grassy taste 
(D’Alvise et al. 2000; Xie et al. 2008) possibly 

due to their saponin content (Thacker & Haq, 

2009). Leaf protein has also been recognized by 

the Food and Agriculture Organization (FAO) as 
a potential source of high-quality protein for 

human consumption (Xie et al. 2008).  

 

Recently, with the increase in the demand for 
healthy, green food, both the agricultural and 

economic sectors are paying more attention to 

the utilization of lucerne, because of its high 

nutritional contents (Lamsal et al. 2007; Hao et 
al. 2008). The majority of South African 

households live in poverty, with a limited variety 

of foods (mainly staples) available in homes. In 

essence, most South African children consume 
a diet low in energy, and poor in protein quality, 

while children from urban areas are increasingly 

overweight (Labadarios et al. 2001; Mchiza et al. 

2015). Relieving the environmental pressure of 
food production for a growing world population – 

which might approach 9 billion by 2050 – is in 

different ways, a challenge for all nations 

(United Nations Population Division [UNPD], 
2010; Gregory & George, 2011). To sustain this 

population growth over the next 30 years, it 

would be necessary to produce more foodstuffs 

throughout the world (Kern, 2002). In emerging 
countries, such as SA, food security is still the 

main issue and therefore dependant on potential 

solutions, such as a partial diet shift from animal 
protein to plant protein (Aiking & De Boer, 

2004). Even per capita, the world now produces 

40% more food than 40 years ago. However, in 

the next 40 years, another 70% more is required 
(Aiking, 2010). By the year 2020, the worlds’ 

protein supplementation will have to double. 

What is striking is that Africa, as a continent, 

does not play a role or make a contribution 
towards protein supplementation in the world. 

There has been an increase in fat (3.2%), and 

meat and egg consumption (2.8%). Black and 

coloured children also have a lower mean 
protein and fat intake. It was also reported that 

urban black consumers consumed significantly 

more sugar and confectionary, and significantly 

less legumes and maize meal than their rural 
counterparts (Steyn et al. 2001; Steyn et al. 

2016).  

 

It is therefore becoming a reality that SA 
consumers need more plant protein legumes 

such as lucerne that can play a major role in 

consumers’ diets and help to maintain health 

and prevent disease (e.g. malnutrition). 
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different consumer groups. Secondly, to 

investigate the role of health benefits, food 
safety risks, sensory qualities and synonyms on 

consumers’ attitude towards lucerne, developing 

hypotheses via a conceptual model, and thirdly, 

to investigate consumer attitudes towards 
lucerne by means of thematic analysis.  

 

METHODOLOGY 

 
Sampling and data collection 
 

Purposive sampling was employed as particular 

criteria were used - including the researcher’s 
own judgement on selection of suitable 

respondents in relation to the research problem 

(Denscombe, 2003; Babbie, 2007; Maree & 

Pietersen, 2010). Consumers were recruited 
from Bloemfontein City, Free State Province 

(FSP), who complied with two inclusion criteria: 

(i) the respondent was a regular user of green 

leafy vegetables and (ii) the respondent was 
aged 18 – 65 years. Respondents were 

recruited at a public location such as a 

university, thereby attempting to incorporate 

aspects of representativeness into the 
probability sample. Respondents were provided 

with a recruitment document, an information 

document and a consent form to participate in 

this research study. The information document 
included the aim, background and possible 

benefits of the study which aided in familiarising 

respondents with lucerne. Data were collected 
from adult consumers (n = 384), 187 male and 

197 female (Table I).  A self-administered 

questionnaire was distributed by the researcher. 

The researcher collected the questionnaires 
after 20 minutes.  

 

The survey instrument was based on prior 

literature, with knowledge and attitude measures 
developed as recommended by Ajzen (1991), 

Francis et al. (2004), and Michaelidou and 

Hassan (2008). Part I collected demographical 

information such as gender, age and highest 
level of education. These demographical 

variables were used to detect whether these 

could be linked to consumers’ knowledge of 

lucerne. Part II included information regarding 
respondents’ knowledge and consumption of 

lucerne, while Part III (‘Attitude’) included Likert 

scale statements and three open ended 

questions: ‘What do you believe are the 
advantages of eating lucerne?’; ‘What do you 

believe are the disadvantages of eating 

lucerne?’; and ‘Please indicate if there is 

anything else you associate with eating 
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However, because the nutritional value of 

lucerne hay in SA has been researched mainly 
for agricultural or animal grazing purposes 

(Scholtz et al. 2009), consumers in SA may 

have not enough knowledge to use and 

consume lucerne as a green leafy vegetable. 
Consumers may also show a negative attitude 

consuming lucerne, as it is originally used as 

animal feed. According to Santosa et al (2013), 

consumer behaviour, specifically the act of 
consumption, includes the acquisition, usage 

and disposal of food products that will provide 

nutritional value. The relationship between 

attitude and beliefs has been studied widely, 
although the relationship has remained 

somewhat unclear. However, attempts have 

been made to relate attitude to food 

consumption. These have led to the 
development of a framework of knowledge-

attitude-practice (behaviour), which means that 

changes in behaviour can be brought about by 

increasing knowledge about a particular food 
product. Studies by Stobbelaar et al (2007) and 

Aertsens et al (2011) found that a higher 

awareness and knowledge of food had a 

positive influence on attitudes towards the 
consumption of food. When consumers are 

confronted with more information about food 

products, their knowledge thereof will increase 

(Pieniak et al. 2010) and they develop  certain 
attitudes towards it. Verbeke (2008) stated that 

consumers must have a sufficient level of 

knowledge, based on reliable information, in 
order for information to have a favourable 

impact on their food choice. Nevertheless, there 

is a consensus that knowledge is a key 

construct in information processing and thus, in 
the consumer decision-making process.  

 

Interest in how to effectively utilize lucerne as 

food for humans is growing (Gault et al., 1995; 
Vázquez-Villegas et al. 2015), however little 

information is available about consuming it as a 

green leafy vegetable and consumers’ 

behaviour towards it. The promotion of lucerne 
leafy greens as an underutilised food source for 

human consumption should be considered, in 

order to increase the variety of plant sources 

available to consumers, and at the same time, to 
expand the utilization of the lucerne plant. As 

the consumption of lucerne could improve the 

protein intake of consumers, role-players in food

-based programmes can promote the cultivation 
and use of lucerne in rural and urban 

communities, in an effort to reduce malnutrition. 

Therefore, the main objectives of this study were 

firstly, to investigate knowledge of lucerne in 
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lucerne?’.  

 
Reliability of the questionnaire was ensured and 

improved by discussions with field workers and 

careful construction and pre-testing of the 

questionnaire. Face validity was determined to 
indicate whether the instrument truly measures 

respondents’ knowledge and attitude towards 

lucerne. Content validity ensured that the 

measuring instrument represented the entire 
content of the study’s constructs and was 

established by having the adapted questionnaire 

refereed by a panel (n = 5) of research experts 

in consumer and food sciences. Statistical 
Consultation Services also scrutinised the 

questionnaire. 

 

The following section discusses the research 
hypotheses to examine the roles of health, 

benefits, food safety risks, sensory qualities and 

synonyms in predicting attitude within the 

context of lucerne. 
 

Development of research hypotheses 
 

In line with the Theory of Planned Behaviour 
(TPB) (Ajzen & Fishbein, 1980; Ajzen, 1991) 

and the method described by Michaelidou and 

Hassan (2008), four hypotheses were 

developed. These hypotheses included health 
benefits, food safety risks, sensory qualities and 

synonyms, as antecedents of consumers’ 

attitudes towards lucerne. These predictors 
were categorized as independent variables, 

while an attitude towards lucerne (a direct 

measurement) was categorized as the 

dependent variable. The role of each predictor, 
as forerunners of consumers’ attitudes towards 

lucerne is discussed.  

 

Health benefits 
 
When considering health benefits, unknown or 

underutilised foods (e.g. lucerne) may be more 

acceptable to the public if there are tangible 
benefits to the consumer (Frewer et al. 2003). 

Results suggested that acceptance of food 

products was largely determined by perceived 

risk and perceived benefit. Perceived benefits 
are much more important for the acceptance of 

food products than perceived risks. Tangible 

benefits, e.g. products better for the 

environment or healthier, increased people’s 
willingness to purchase them more often 

(MacFie, 2007). Consumers who are informed 

about a food application with a consumer 

benefit, perceived lower personal risk than those 

who are informed about an application without a 

consumer benefit. Recent studies suggest, 
however, that benefit alone does not guarantee 

acceptance. It should also be emphasised that 

consumers are not a homogeneous group. In 

other words, consumers differ in what they 
perceive as benefits. Therefore, tangible 

benefits may not result in higher acceptance for 

unknown or underutilised food products; instead, 

it is contingent on consumer acceptability of 
specific applications. Attitudes towards new 

technologies are shaped by the perceived 

benefits associated with them (MacFie, 2007).  

 

Food safety risks 

 
Generally speaking, food risk perception might 

be regarded as a form of attitude towards a 
specific object, such as a potential hazard. Risk 

may be conceptualised in terms of the risk to 

human health, the environment, animal health 

and future generations (Miles & Frewer, 2001; 
MacFie, 2007). In a study by MacFie (2007) it 

was suggested that perceptions of risks and 

benefits play an important role in shaping 

consumer attitudes towards unknown or under-
utilised food. Risk perception seems to be linked 

to social factors and individual differences have 

been identified in risk perceptions, related to 

environmental and food-related hazards. Risk 
communication may have an effect when people 

do not hold strong convictions related to the 

unknown food product (Earle & Siegrist, 2006; 
MacFie, 2007). Slovic et al (2004) suggested 

that the importance of the ‘dreadfulness’ of a 

hazard for perceived risks can be viewed as 

evidence of ‘risk as feelings’. Affect or attitudes 
seem to determine risk perception (MacFie, 

2007). 

 

Information conveyed by risk communication is, 
therefore, mediated by the attitudes people hold. 

Scholderer and Frewer (2003) examined the 

effects of various information strategies on 

consumer attitude change towards unknown 
foods and found that the activation of pre-

existing attitudes resulted in an increased 

consistency of the beliefs and choices 

expressed by the participants. People’s attitudes 
toward unknown foods seem to be so strong 

that new information is overridden. Informing the 

public about new food products may often fail to 

increase acceptance, unless other factors (such 
as personal or societal benefits and the values 

placed on these) are also addressed (MacFie, 

2007). Attitudes toward unknown or 

underutilised food are influenced by more 
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general environmental attitudes. The attitude of 

favouring the protection of nature, because of its 
intrinsic value, had a negative impact on the 

acceptance of these foods. Valuing nature 

because of its usefulness and benefits to 

humans, however, had a positive influence on 
the acceptance of these foods. In a similar 

study, general attitudes or world views had an 

important influence on the perception of 

unknown food (Siegrist, 1999; MacFie, 2007). 
 

The concept of attitudes is a psychological 

approach toward a better understanding of the 

acceptance or non-acceptance of novel or 
unknown food (e.g. lucerne). However, a 

psychological view may be too narrow. Attitudes 

toward an unknown food will be influenced, not 

only by the innovation itself, but also by the 
surrounding social, economic and political 

environments. Various dynamic social 

processes may generate public concern about 

hazards that are judged as low risks by experts, 
to the neglect of hazards that they judge as high 

risks (Kasperson et al. 2003).  

 

Sensory qualities 
 
Sensory quality should be considered as a key 

factor in food acceptance because consumers 

seek food with certain sensory characteristics. 
The acceptance of a food will depend on 

whether it responds to consumer needs and on 

the degree of satisfaction that it is able to 
provide (Heldman, 2004). Aikman and Crites 

(2007) suggested that food attitudes are 

comprised of five distinct informational bases: 

positive effect (e.g. calm, comforted); negative 
effect (e.g. guilty, ashamed); abstract cognitive 

qualities (e.g. healthy, natural); general sensory 

qualities (e.g. taste, smell); and specific sensory 

qualities (e.g. salty, greasy). 
 

Synonyms 
 

When considering synonyms, the name lucerne 
is commonly used in all European countries east 

of Spain, and also in SA, Australia and New 

Zealand (NLO, 2010). Since North and South 

America now produce a large part of the world's 
output, the word "alfalfa" has been slowly 

entering into other languages besides English. 

Names, derived from the Germanic language 

(e.g. English), Romance language (e.g. French 
or Italian), or non-Indo-European language (e.g. 

Chinese or Swahili), can influence purchasing 

behaviour and consumers’ attitude towards a 

food product. Exploring other languages when 

naming, is an obvious approach when the target 

consumer market includes many non-English 
speakers. However, non-English names can 

also be appealing to native English speakers, 

especially when they are familiar foreign words 

(Catchword Branding, 2013).  

 

Hypotheses 
 

It is therefore clear that the influence of attitudes 
on consumer’s food choice is especially 

important in the acceptance or rejection of 

lucerne, which are presented to the consumer 

as a possible alternative to conventional food. 
The researchers believe that the following 

antecedents are important predictors of 

consumer attitudes towards lucerne, and 

hypothesize that: 
 

H1: Health benefits will positively affect attitude 

towards lucerne;  

H2: Food safety risks will positively affect 
attitude towards lucerne;  

H3: Sensory qualities will positively affect 

attitude towards lucerne;  

H4: Synonyms of lucerne will positively affect 
attitude towards lucerne. 

 

Statistical analysis 
 
All statistical procedures were conducted using 

the Statistical Package for Social Science 

version 17 (SPSS Inc., Chicago, IL, USA). 
Descriptive statistics were used to determine 

consumer knowledge and attitudes towards 

lucerne. The significance of differences of mean 

knowledge between demographic groups 
(dichotomous) was measured by the t-test for 

independent groups. The Cronbach alpha 

coefficient measured the internal consistency, to 

determine the reliability of the factor analysis, 
thus detecting the items’ (health benefits, food 

safety risks, sensory qualities and synonyms) 

relatedness to each other. To guarantee 

construct validity, confirmatory factor analysis 
was used to show one-dimensionality of a 

variable. Using the Pearson correlation 

coefficient, inter-correlations between variables 

were performed. In this study, correlation was 
used as the predicted change in the value of the 

dependent variable (i.e., attitude towards 

lucerne), for one-unit change in the independent 

variable (i.e., health benefits, food safety risks, 
sensory qualities and synonyms). A multiple 

linear regression was used to explain the 

dependent variable, ‘attitude direct 

measurement’, by four other predictor variables 
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(i.e., health benefits, food safety risks, sensory 

qualities and synonyms). Furthermore, this 
technique was applied to examine how two or 

more variables act together, to affect the 

dependent variable. It was also the equation that 

represented the best prediction of a dependent 
variable, from several independent variables 

(Jaafar et al. 2012). Results for reliability and 

factor analysis, descriptive statistics, the final 

model and hypothesis summary were tabulated 
according to the methods of Michaelidou and 

Hassan (2008).  

 

Ethical considerations 
 

Ethical approval for the study was obtained 

(ECUFS NR: 183/2012; REC reference nr: 

230408-011) and all ethical measures were 
practically applied. 

 

RESULTS AND DISCUSSION 

 
Demographic characteristics 
 

The demographic profile of the study population 

(Table 1) showed that the sample size 
comprised of 187 males and 197 females 

between the ages of 18 – 32 years (50%) and 

33 – 65 years (50%).  The sample size 

comprised of consumers with a higher education 

level, i.e. consumers with an education level 

greater or equal than Grade 12 (62.24%), as 
most of the consumers had to read and 

complete the provided questionnaires. 

 

Consumers’ knowledge of lucerne 
 

As shown in Table 2, 63.1% of the respondents 

(n = 384) were familiar with lucerne as a forage 

legume used to feed animals. According to 
Statistics South Africa (SSA) (2012), 638 000 

people are formally employed in the agricultural 

sector in SA. People are both directly and 

indirectly dependent on the agricultural sector 
for employment and therefore familiar with 

forage crops such as lucerne. Although more 

than half of the respondents were familiar with 

lucerne, 77% of the respondents were not 
familiar with the lucerne’s synonym, known as 

‘alfalfa’ (Table 2). Respondents’ unfamiliarity 

with this synonym could be explained by the fact 

that lucerne is known in Europe (except Spain 
and Portugal), SA, Australia and New Zealand 

as lucerne, but in the rest of the world as alfalfa 

(NLO, 2010). Furthermore, seed companies 

(such as K2 Agri and Pannar) and the National 
Lucerne Organisation (NLO) in SA market this 

forage as lucerne.  

 

According to Table 3, of the 246 respondents 
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TABLE 1: CHARACTERISTICS OF THE STUDY POPULATION: RESPONDENTS (N = 384) 

Variable n = 384 % Of Total 

Gender 

 Male 187 48.70 

 Female 197 51.30 

Age (years) 

 18-32 192 50.00 

 33-65 192 50.00 

Education 

 < Grade 12 239 62.24 

 > Grade 12 145 37.76 

TABLE 2: FREQUENCIES OF RESPONSES TO QUESTIONS REGARDING KNOWLEDGE OF 
LUCERNE AMONG RESPONDENTS (N = 384) 

Question Frequency (n) Percentage of sample (%) 

Do you know what lucerne is? 

 Yes 246 63.1 

 No 138 35.4 

Do you know what alfalfa is? 

 Yes   81 20.8 

 No 303 77.7 

Have you ever consumed lucerne? 

 Yes   32   8.2 

 No 352 90.3 



who were knowledgeable about lucerne, 50.4% 

were male, 55.7% were between the ages of 33 
– 65 years and 50.8% were educated below 

Grade 12. However, when considering 

respondents’ knowledge per demographic 

variable, respondents with an education greater 
or equal than Grade 12 (83.5%) were more 

knowledgeable. Therefore the significant 

differences of the mean positive responses 

regarding the knowledge of lucerne between 
demographic groups were then measured. 

 

Consumer knowledge of lucerne among 

different demographic groups 
 

As more than 50% of the total population (n = 

384) was knowledgeable about lucerne, only the 

following practically significant demographic 
variables were found among the population (n = 

246) who gave a positive response regarding 

their knowledge of lucerne (Table 3). 

 
Older respondents (33 – 65 years) were 

significantly (p<0.05) more knowledgeable about 

lucerne than younger respondents (18 – 32 

years). According to Vorster (2007), knowledge 
differs from individual to individual. The food 

consumption in a community and household are 

influenced by their demographic and socio-

cultural environments (e.g. age, religion, 

wealth), leaving individuals with a specific 

knowledge regarding food consumption. 
Respondents with a grade 12 or higher 

education were significantly (p<0.001) more 

knowledgeable, than those with qualifications 

below grade 12 (Table 3). Prattala et al (1992) 
observed that consumers, with a higher level of 

education, consumed more vegetables than 

consumers with a lower level of education. Lin 

(2002) proposed that more education leads to 
more information search, by increasing 

consumers’ ability to identify, locate and 

assimilate relevant information. Moreover, 

consumers with higher education levels have 
more knowledge in general. 

 

The role of health benefits, food safety risks, 

sensory qualities and synonyms on 
consumers’ attitudes towards lucerne 
 

Results from the reliability and factor analysis 

(Table 4) indicated that all five independent 
variables had eigenvalues greater than 1. 

Cronbach alpha coefficients were greater than 

0.6 for all the factors, meaning that the scale 

scores for each of the dimensions were reliable. 
Due to the exploratory nature of this research, 

alpha values greater than 0.6 for reliability 

estimates, were considered adequate (Chen & 

Chai, 2010). 
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** = p<0.01; *** = p<0.001 

TABLE 3: FREQUENCIES OF ‘YES’ RESPONSES REGARDING KNOWLEDGE OF LUCERNE 
AMONG RESPONDENTS (N = 246) AND MEAN DIFFERENCE FOR KNOWLEDGE 
OF LUCERNE AMONG DIFFERENT DEMOGRAPHIC GROUPS OF RESPONDENTS 
(N = 384) 

Variable n = 246 % Of Total % Of Variable Mean t-value 

Gender 1.47 

 Male 124 50.4 66.3 6.8   

 Female 122 49.6 61.9 6.3   

Age (years) 2.59** 

 18-32 109 44.3 56.7 6.9   

 33-65 137 55.7 71.3 6.2   

Education 4.1*** 

 < Grade 12 125 50.8 52.3 5.5   

 > Grade 12 121 49.2 83.5 6.8   

TABLE 4: CHARACTERISTICS OF THE STUDY POPULATION: RESPONDENTS (N = 384) 

Variable No. of items Alpha (Corr) % Variance extracted Eigenvalue 

Health benefits   6 0.79 51.79 3.11 

Food safety risks   3 0.61 56.05 1.68 

Sensory qualities 12 0.78 51.55 1.73 

Attitude towards lucerne   4 0.89 74.84 2.99 

Synonyms   2 0.73 52.50 1.77 
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Based on the descriptive data in Table 5, health 

benefits [mean (M) = 1.06, standard deviation 
(SD) = 0.65] became the most important criteria 

in consumers’ attitude toward lucerne and food 

safety risks (M = 0.69, SD = 0.78). Attitude 

towards lucerne (M = 0.54, SD = 0.83) was 
average. In order to determine the most 

influential factor predicting consumers’ attitudes 

towards lucerne, the relationships between all 

variables were determined through correlation 
analysis, before proceeding to regression 

analysis.  

 

Table 6 depicts the r-value for the relationship 
between independent and dependent variables. 

The correlation readings indicated a ‘no/

negligible to very strong’ relationship between 

variables (Quinnipiac University, 2013). Very 
strong positive correlations were noted between 

attitudes towards lucerne and sensory qualities 

(r = 0.72). Strong positive correlations existed 

between synonyms and attitudes towards 
lucerne (r = 0.69) and synonyms and sensory 

qualities (r = 0.62). Jaafar et al (2012) stated 

that variables could be grouped into ‘important 

determinants’ and ‘least important determinants’ 
as influential factors, predicting consumers’ 

attitudes towards lucerne. Therefore, these 

variables could be grouped as the ‘important 
determinants’ and seemed to have a significant 

influence on consumers’ attitudes towards 

lucerne. 

 
Moderate positive correlations were to be seen 

between food safety risks and health benefits (r 

= 0.38), while no/negligible correlations were 

present between synonyms and health benefits 
(r = 0.17), attitudes towards lucerne and food 

safety risks (r = 0.15), sensory qualities and 

health benefits (r = 0.14), attitudes towards 

lucerne and health benefits (r = 0.13), sensory 
qualities and food safety risks (r = 0.12), and 

synonyms and food safety risks (r = 0.09) (Table 

6). These variables could be grouped as the 

‘least important determinants’ and had no 
significant influence on consumers’ attitudes 

towards lucerne.  

 

Further examination to determine the most 
significant factor influencing consumers’ 

attitudes towards lucerne was then conducted 

through multiple linear regression tests. As 

highlighted in Table 7, the B-values indicated 
the individual contribution of each predictor 

ISSN 0378-5254  Journal of Consumer Sciences, Special Edition 
Food and nutrition challenges in Southern Africa, Vol 2, 2017 

TABLE 5: DESCRIPTIVE STATISTICS OF INDEPENDENT AND DEPENDENT VARIABLES TO 
DETERMINE FACTORS, CONTRIBUTING TOWARDS CONSUMERS’ ATTITUDES IN 
REGARD TO LUCERNE  

Variable Mean (SD) 1 2 3 4 5 

1. Health benefits 1.06 (0.65) 1.00     

2. Food safety risks 0.69 (0.78) 0.38 1.00    

3. Sensory qualities 0.13 (0.60) 0.14 0.12 1.00   

4. Attitude towards lucerne 0.54 (0.83) 0.13 0.15 0.72 1.00  

5. Synonyms 0.03 (1.06) 0.17 0.09 0.62 0.69 1.00 

SD = Standard deviation 

TABLE 6: RESULTS OF MULTIPLE LINEAR REGRESSION TO DETERMINE THE MOST  
SIGNIFICANT (P<0.001) FACTOR INFLUENCING CONSUMERS’ ATTITUDES  
TOWARDS LUCERNE  

B = unstandardized coefficient; SE = Standard Error; β = Standardised coefficient; t = t-test; R2 = Square root; F-ratio = 
ratio of the variance between groups to the variance within groups; NS = Not significant 

Variables Dependent Attitude 

Independent B SE B β t Sign. Level 

 Health benefits -0.03  0.04 -0.02 -0.57  p = 0.572 

 Food safety risks  0.07  0.04  0.06  1.79  p = 0.073 

 Sensory qualities  0.66  0.06  0.48  11.67  p < 0.001 

 Synonyms  0.30  0.03  0.39  9.60  p < 0.001 

P value  0.000     

R2  0.62     

F-ratio  156.32     



(health benefits, food safety risks, sensory 

qualities and synonyms) to the regression 
model. The relationship between each predictor 

and consumers’ attitudes towards lucerne was 

explained, if the effects of all other predictors 

were held constant. If the coefficient was 
positive, there was a positive relationship 

between the predictor and consumers’ attitudes 

towards lucerne, whereas a negative coefficient 

represented a negative relationship (Field, 
2009).  

 

The unstandardized coefficient (B; represents 

the gradient of the regression; Table 6) of food 
safety risks (0.07), sensory qualities (0.66) and 

synonyms (0.30) indicated that, as these 

predictors increased by one unit, consumers’ 

attitudes towards lucerne will increase by 0.07, 
0.66 and 0.30 units, respectively. The 

unstandardized error (SE B) of each B-value 

indicated to what extent these values would vary 

across different samples. These standard errors 
were used to determine whether or not the B-

value differed significantly from zero.  

 

The standardized beta (ß) coefficients were all 
measured in standard deviation units and were 

directly comparable; therefore, they provided a 

better insight into the ‘importance’ of a predictor 

in the model. This coefficient for sensory 
qualities and synonyms were close, 0.48 and 

0.39 respectively. These values indicated that 

both variables had a comparable degree of 
importance in the model (this concurred with 

what the magnitude of the t-statistics implied) 

(Field, 2009). The standardized values of food 

safety risks (ß = 0.06), sensory qualities (ß = 
0.48) and synonyms (ß = 0.39) indicated that, as 

these predictors increased by one standard 

deviation, consumers’ attitudes towards lucerne 

increased by 0.06, 0.48 and 0.39 standard 
deviations, respectively. 

 

The t-test indicated whether the B-values were 

significantly different from zero and measured 
whether the predictor made a significant 

contribution to the model. Therefore, if the t-test, 

associated with the B-value, was significant 

(p<0.05), the predictor was making a significant 
contribution to the model. The smaller the value 

of significance (and the larger the value of t), the 

greater the contribution of that predictor is 

(Field, 2009). From the t-statistics it was 
concluded that the sensory qualities (t = 11.67) 

and synonyms (t = 9.60) had a similar impact, 

whereas health benefits (t = -0.57) and food 

safety risks (t = 1.79) had less impact (Table 6). 
 

The F-ratio tested the overall fit of the 

regression model to the set of observed data. It 

was a measure of how much the model 
improved the prediction of consumers’ attitudes 

towards lucerne, compared to the level of 

inaccuracy of the model (Field, 2009). As the F-

ratio was larger than one, the model was good 
and represented a significant effect. The overall 

result for the regression model in Table 6 was 

significant (p<0.001). This indicated that all the 

independent factors were simultaneously 
significant to the dependent variables (Chen & 

Chai, 2010). It also was proof that consumers’ 

attitudes towards health benefits, food safety 

risks, sensory qualities and synonyms 
contributed significantly (p<0.001) to the 

attitudes towards lucerne. The R2 values (0.62) 

showed that the independent variables 

contributed 62% to the dimension of attitudes 
towards lucerne. From this analysis, sensory 

qualities and synonyms contributed significantly 

(p<0.001) to the dependent variable (attitude 
towards lucerne), with the significant value of 

0.000.  

 

In regard to hypotheses H1 and H2, the results 
indicated no significant relationship between 

consumers’ attitudes towards health benefits 

and food safety risks, and their attitudes towards 

lucerne (Table 7). As for hypotheses H3 and H4, 
there was a significant (p<0.001) relationship 

between consumers’ attitudes towards sensory 

qualities and synonyms, and their attitudes 

towards lucerne. These differences might be 
explained by the fact that respondents believed 

that the sensory properties of lucerne were 
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TABLE 7: SUMMARY OF RESULTS TO CONFIRM HYPOTHESES OF THE CONCEPTUAL 
MODEL  

Hypothesis Predicted effect 
Confirmed 
(Yes/No) 

H1 Health benefits will positively affect attitude towards lucerne No 

H2 Food safety risks will positively affect attitude towards lucerne No 

H3 Sensory qualities will positively affect attitude towards lucerne Yes 

H4 Synonyms will positively affect attitude towards lucerne Yes 



Consumers’ knowledge about and attitudes towards lucerne (Medicago sativa L.) 78 

neither regarded as advantageous nor 

disadvantageous, and they could associate with 
lucerne, as noted in the following section of this 

article. These beliefs could directly influence 

consumers’ attitudes towards consuming 

lucerne. Aikman and Crites (2007) suggested 
that general sensory qualities (e.g. taste, smell) 

and specific sensory qualities (e.g. salty, greasy) 

will influence consumers’ attitudes towards food 

products. These sensory qualities can be 
confirmed by the results obtained from external 

preference mapping by Mielmann (2014). The 

lucerne sample preferred by most consumers 

was lucerne cultivar, ‘SA Standard’, because of 
its wet appearance, salty taste and spinach 

aroma.  

 

Differences between lucerne attitudes and 
synonyms might be explained by the use of an 

unfamiliar (for SA consumers) synonym of 

lucerne on food labels, namely alfalfa, that will 

influence consumers’ attitudes towards 
consuming lucerne, as names, derived from 

different languages (e.g. Spanish-Arabic), may 

develop a more positive attitude towards lucerne 

products (Catchword Branding, 2013). For 
example, lucerne sprouts are sold in 

supermarkets as alfalfa sprouts, in combination 

with chick pea sprouts in SA (Small, 2011; Pick 

‘n Pay, 2014).  
 

Consumers’ attitudes towards lucerne 

(qualitative measure) 
 

Open-ended questions (qualitative data) were 

used in Part III of the questionnaire, in order to 

obtain the most spontaneous answers from 
participants (Delport, 2005). Only 212 of the 384 

participants were willing to answer the open-

ended questions.  

 
Thematic analysis was used, in order to produce 

intelligible and interpretable data (Kruger et al. 

2005). This is a method to identify themes or 
categories in a document, the latter being a type 

of text (Trochim & Donnelly, 2008). Similar 

statements from participants (n = 212) were filed 

into categories and sub-categories, according to 
repeated occurrence (Strauss, 1987). All 

findings were tabulated and the categories were 

coded to quantitative data (Trochim & Donnelly, 

2008). 

 
Response frequencies for questions regarding 

advantages, disadvantages and associations of 

lucerne among participants are categorized in 
Table 8. Participants regarded ‘health 

general’ (40.1%), (e.g. “I think it may play a vital 

part in healthy living and create a stable 

balanced diet for a healthy life”) and ‘nutritious 
general’ (28.3%) (e.g. “I do believe that it has a 

lot of nutritional value and can help consume 

vitamins and minerals necessary for healthy 

growth”) as the most important advantages of 
eating lucerne. Michaelidiou and Hassan (2008) 

mentioned that health-conscious consumers are 

aware and concerned about their health, and 

are thus motivated to improve and/or maintain 
their health.  Furthermore, they also strive to 

prevent poor health, by engaging in healthy 

behaviours and being self-conscious regarding 

health. Other advantages included the belief that 
lucerne was also regarded as a healthier option 

(40.1%) than other foods (e.g. “It is healthier 

than red meat”). 
 

Sensory properties (35.40%) were regarded as 

a disadvantage of eating lucerne, e.g. “Some 

people may not like the bitterness”. According to 
Cotto (2010), many consumers will initially not 

like lucerne’s taste and recommended that one 

should persevere, as it is definitely an acquired 

taste. D’Alvise et al (2000) and Xie et al (2008) 
stated that the use of lucerne protein 
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TABLE 8: RESPONSE FREQUENCIES FOR QUESTIONS REGARDING ADVANTAGES,  
DISADVANTAGES AND ASSOCIATIONS OF LUCERNE AMONG PARTICIPANTS  
(N = 212)  

Category Frequency (n) Percentage of sample (%) 

Advantages  

 Health General 85 40.10 

 Nutritious General 60 28.30 

Disadvantages  

 Sensory Properties 75 35.40 

 Positive Feedback 24 11.30 

Associations  

 Vegetables Other/Plants 21   9.90 

 Vegetables Spinach 52 24.50 



concentrates in human food is limited by their 

negative sensory properties: dark colour due to 
polyphenols; granulous texture; poor solubility; 

and grassy taste. According to Mielmann (2014), 

lucerne cultivar ‘SA Standard Plain’ had the 

highest value for grassy aroma of all the lucerne 
cultivars, but ‘WL711 Plain’ showed the highest 

values for fibrous appearance and mouthfeel, 

chewy mouthfeel, bitter taste and aftertaste. The 

numerical values for aroma, taste, texture and 
overall acceptability for ‘SA Standard Stew’, 

were numerically higher than for cultivars 

‘WL525 Stew’ and ‘WL711 Stew’. Furthermore, 

results also indicated that consumers preferred 
lucerne cultivar, ‘SA Standard Stew’, having a 

wet appearance, salty taste and spinach aroma. 

 

Nevertheless, 11.3% of participants (see Table 
8) provided positive feedback on the question 

requesting disadvantages of lucerne, e.g.  

“None because it is a nutritious plant. It is 

healthy to eat green vegetables”. The fact that 
positive feedback is given for a negative 

(disadvantages) question, could imply that 

consumers have a generally positive attitude 

towards consuming lucerne. This positive 
attitude was further supported by the association 

of lucerne with the frequently consumed 

vegetable, spinach, by 24.5% of the participants 

(e.g. “I associate it with eating green vegetables 
like spinach”. Babin and Haris (2009) stated that 

consumers in general have positive attitudes 

toward products that provide value. Lucerne was 
associated with vegetables by 9.9% of the 

participants, e.g. “Wild leafy vegetables”.  

 

The research reported in this paper contributes 
to our academic and practical knowledge in first 

studying attitude by modelling health benefits, 

food safety risks, sensory qualities and 

synonyms as predictors of attitude towards an 
under-utilized food source and secondly by 

means of thematic analysis (a qualitative 

measure). It is therefore clear that sensory 

properties have a major influence on consumer 
attitude towards consuming lucerne. These 

findings may have implications for advertisers of 

lucerne produce and should be highlighted when 

promoting lucerne products to consumers. 
 

CONCLUSIONS 

 
Consumer knowledge and attitudes towards 
lucerne were investigated by means of 

qualitative and quantitative methods, to 

understand consumer behaviour towards 

lucerne. Differences in lucerne knowledge of 

respondents from different demographic 

backgrounds indicated a need to inform SA 
consumers, on the benefits of consuming 

lucerne. Descriptive statistics were used to 

determine the role of health benefits, food safety 

risks, sensory qualities and synonyms on 
consumers’ attitudes towards lucerne. Very 

strong positive correlations were found between 

attitudes towards lucerne and sensory qualities. 

The findings suggested that sensory qualities 
and synonyms would positively affect 

consumers’ attitudes towards lucerne and were 

important predictors in furthering researchers’ 

understanding of their role towards human 
consumption of lucerne.  

 

Consumers believed that the most important 

advantages when eating lucerne were health 
and nutrition, and they associated lucerne with 

vegetables and, specifically, spinach. This study 

also found that participants did not perceive 

eating lucerne as having disadvantages, 
implying that consumers had a generally 

positive attitude towards consuming lucerne. 

These predictors and advantages should be 

used for product development, sustainable 
production, economic growth and increased 

consumption of lucerne. The consumption of 

lucerne could improve the protein intake of 

consumers and role-players in food-based 
programmes in SA can promote the cultivation 

and use of lucerne in rural and urban 

communities, in an effort to reduce malnutrition 
and support economic growth. Lucerne should 

therefore be proposed as a green leafy 

vegetable for consumers. 
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