
 

 

Supporting information 

Demographic information and consumer segments 

        The exit survey provided clarification and characterization of the consumer demographic 

information. Within the total of 380 volunteer participants in this study, it included 82.8% females 

and 17.2% males with the age distribution of 62.3% ≤25 years old, 21.3% 25-35 years old, and 

16.3% >35 years old. The distribution of the gender and age was not equal, since the preselection 

was mainly based on mushroom consumption frequency and non-allergies to egg. The 

demographic information showed that 20.9% of participants consumed mushrooms several times 

a week, 43.1% consumed 1-4 times a month, and 36% reported consuming mushroom 

occasionally. Fresh mushrooms were the major format of consumption, selected by 62.3% 

participants, followed by canned mushrooms 4.2%, mushroom in burgers 13.0%, all the three 10%, 

and the rest selected N/A. Regarding how they prepared and ate mushrooms, 40.6% chose in 

salads, 77.0% for cooked-searing, 40.8% for cooked-fried, and 31.8% for baked. This finding was 

supportive that freshly cooking mushrooms were the major pattern as previously reported (Jiang, 

House, Kim, & Percival, 2017). Regarding the egg consumption frequency, 61.9% stated that they 

consumed eggs several times a week and 25.1% for 1-4 times per month, while only 13.0% 

consumed egg only occasionally. The results verified that egg is the one of the most widely 

consumed commodity (Bertechini, 2017). Participants were also asked how they defined their diet. 

Only 2.1% consumers were vegan, 5.9% were vegetarian, 30.1% were flexitarian, while 61.5% 

were none of above, which meant there was no limits for their dietary. The distribution of diet was 

consistent with a general population (Miki, Livingston, Karlsen, Folta, & McKeown, 2020). 

Overall, the participants recruited for this study represented a group who had high consumption 

frequency of both mushroom and egg. 



 

 

        Of all the aforementioned seven demographic variables, none of the categories showed 

significantly (p≤0.05) different and the effect sizes were small (η² ≤ 0.01, data not shown). It 

implied that consumer preference toward mushroom patties was not determined by a single 

demographic factor and most likely by a multiple variances. Cluster analysis (Agglomerative 

hierarchical clustering, AHC) was then used to segment groups of consumers and find similar 

characters. Four consumer preference segments were identified based on all attributes. Cluster 1 

had 94 participants (24.7%), cluster 2 had 100 (26.3%), cluster 3 had 120 (31.6%), and cluster 4 

had 66 (17.4%), respectively. Preference of each of consumer cluster is shown in Supplemental 

Figure. Participants in cluster 1 preferred steamed mushroom patties, cluster 4 consumer preferred 

roasted mushroom patties, while cluster 2 and 3 consumers did  not had preference on cooking 

method (Supplemental Figure A). Consumers in all four clusters did not show preference 

differences regarding mushroom type (Supplemental Figure B), however, there were differences 

on mushroom levels. Cluster 1 consumers exhibited preference on 10% mushroom patties, cluster 

2 most preferred 20%, cluster 3 most preferred 30%, while respondents in cluster 4 liked control 

product most and 30% mushroom patties least (Supplemental Figure C). It implied that 

mushroom patties were favored by majority of participants (82.6%, the sum of clusters 1-3).  

        Cluster analysis of participants provided a deeper understanding of consumer preferences and 

revealed their behavior patterns. This study showed that one segment of consumers (Cluster 1) 

absolutely preferred steamed patties with 10% mushrooms, while another segment of consumers 

(Cluster 4) actually preferred the roasted patties without mushrooms. The other consumer segment 

(Cluster 2 and 3) did not show preference toward cooking method, but exhibited preference on 

high mushroom levels (20% and 30%). It was likely that each cluster reflected genuinely diverse 

personal preferences for mushroom levels and cooking methods. Consumer segments have been 



 

 

analyzed and observed for preference on mushroom species and mushroom mixed dishes (Aisala 

et al., 2020; Spencer & Guinard, 2018). The consumer segments provided evidence for 

incorporating mushrooms in dishes that targeted individual groups of consumers and gave relevant 

information to different end users. 
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Supplemental Figure. Preference of each consumer segment (cluster) differentiated by cooking method 
(A), mushroom type (B), and overall liking (C). Demographic information hierarchical clustering analysis 
(HCA) resulted in four clusters with cluster 1 (n=94), cluster 2 (n=100), cluster 3 (n=120), and cluster 4 
(n=66). Different letters between cooking method (A), mushroom type (B), and mushroom-egg white 
blends (C) within a cluster indicate significant differences between samples. Difference symbols across 
different clusters show significant difference between samples. p<0.01.  
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