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Abstract 
The sensory profile of six samples of cooked breast and thigh meat from two commercial 
broilers and a Thai indigenous crossbred chicken was performed by 10 trained assessors, 
using 12 attributes of appearance, texture, flavor and taste. All samples were also assessed 
for overall liking by a consumer panel of 90 regular chicken meat consumers. Principal 
component analysis (PCA) indicated that sensory descriptors that best separated the 
chicken meat samples and closely related to the first principal component were brown 
color intensity, yellowness and whiteness. Smoothness, tenderness and stickiness were 
related to the second principal component and chewiness, juiciness and tenderness to the 
third component. The fourth dimension was defined by attributes: sweetness and 
greasiness. Breast meat samples were perceived to have lighter color as well as less 
smooth, tender, chewy and juicy texture than thigh meat samples. Both thigh and breast 
meat samples of Thai indigenous crossbred chicken were perceived to have similar 
characteristics as those of a commercial broiler. Cluster analysis of consumers’ overall 
liking data showed that four clusters of consumers with similar preference patterns could 
be formed. Each cluster preference data was regressed onto the first two principal 
components of a PCA of the sensory profile data to establish a preference map. Results 
indicated that consumers in cluster 1 (n = 37) like thigh more than breast meat. Chicken 
meat samples of moderate brown and yellow color but of very smooth and tender texture 
were preferred. Cluster 2 (n = 25) also seemed to like thigh more than breast meat samples. 
On the contrary, cluster 3 (n = 19) seemed to like breast more than thigh meat samples. 
However, drivers for liking were not conclusive. Cluster 4 (n = 9) seem to prefer thigh 
chicken meat of moderate brown and yellow color. 

Keywords: sensory characteristics, principal component analysis, cluster analysis, 
preference mapping, chicken meat.  

INTRODUCTION 

Chicken meat is one of the most common white meats generally consumed and appreciated 
by large Thai consumer groups. Thailand is now one of the world largest chicken-
producing countries and one of the largest exporters to Japan (Department of Livestock, 
2006). Approximately 70% of chicken meat produced in Thailand is derived from broiler 
raised by independent commercial farms and contract growers. Thai indigenous chickens 
raised by small farming families account for about 30% of the national chicken meat (FAO 
1989). Broilers are generally produced from breeding stocks which are raised mostly from 
imported chicks and used for both domestic consumption and export. Thai indigenous 
chickens are raised mainly for on-farm and domestic consumption (Department of 
Livestock, 2006).  
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Indigenous and broilers chickens are generally consumed at approximately the same 
commercial live weight. However, indigenous chickens generally have slower growth rate 
than commercial broilers (Wattanachant et al., 2005). Despite their slower growth rate, 
Thai indigenous chickens produce meat with a unique taste and texture which are preferred 
by a large Thai consumer groups. Their breast and thigh muscles have been reported to 
possess firmer textures, particularly after cooking than those of the commercial broilers 
(Wattanachant et al., 2004). Recently, the crossbred chicken from Thai indigenous sire and 
imported commercial dam has been introduced and raised as commercial broiler. The Thai 
indigenous crossbred chicken meat is now available on local market and has also been 
exported.  

Little research was conducted to study sensory characteristics as well as consumers’ 
acceptance of commercial broiler and Thai indigenous crossbred chicken meat. Consumer 
acceptance of chicken meat depends on its eating quality, which is influenced by a number 
of factors ranging from the physical and chemical to the histological properties and 
processing and handling of meat (Alvarado and Sams, 2004). One of the textural 
properties, tenderness has been noted as the most important factor determining quality of 
meat products (Savell et al., 1989). Apart from that juiciness, flavor and color are the main 
eating quality characteristics that do influence the consumers’ overall judgment of quality 
(Wood et al 1995). By considering the relationship between sensory attributes and 
consumers’ liking of chicken meat samples, a producer may find it possible to manipulate 
the underlying factors that affect the meat sensory characteristics to maximize product 
acceptability.  

The objectives of this study were to: (1) measure the sensory profile of cooked breast and 
thigh meat from two commercial broilers and a crossbred chicken with a trained sensory 
panel, (2) measure the sensory acceptability of the same chicken meat samples with a 
consumer panel and (3) apply preference mapping methodology to analyze the relationship 
between acceptability and descriptive data.  

MATERIALS AND METHODS 

Chicken meat samples 
Fresh commercial broiler and crossbred of Thai indigenous chicken meat were obtained 
from local market. The broiler chicken meat samples were commercial products of two 
companies. The breast and thigh meat of the first company were designated as A and B and 
the second company as C and D respectively. The crossbred chicken breast and thigh meat 
produced by the third company were designated as E and F. Breast and thigh meat samples 
from each source were packed separately in polyethylene zip-locked bags and kept in 
plastic boxes covered with crushed ice and transported to Food Technology Laboratory, 
Faculty of Technology, Khon Kaen University. Immediately upon arrival in the laboratory 
all samples were unpacked and trimmed to remove skin, visible fat and connective tissue. 
They were then repacked and refrigerated at 4๐C. After one week of storage at 4 ๐C 
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chemical and sensory evaluations as well as measurement of consumer’s degree of liking 
were performed. 

Chicken meat cooking 
Prior to sensory evaluation and measurement of consumer’s degree of liking the fresh 
samples were cut to the size 1.5 × 1.5 × 4 cm. and steamed at 100๐C to the internal 
temperature of 85๐C. The heating time required to attain a temperature of 85๐C were 
determined beforehand by inserting thermocouples connected to a temperature recorder at 
the thermal centre of the samples. After heating, the samples were chilled in cold water to 
about 15๐C. The cooked samples were then wrapped in aluminum foil and kept in water 
bath at the temperature of 40๐C until used. 

Proximate analysis and pH 
Moisture, protein and fat contents of raw chicken meat samples were determined following 
the standard AOAC (1990) procedures. The pH of raw chicken meat was determined using 
a pH meter on a homogenate of 5 g raw sample in 50 ml distilled water. 

Sensory Evaluation 
Six cooked chicken meat samples (3 breast and 3 thigh meats) were evaluated by 
conventional profiling using a panel of 10 trained assessors. The quantitative descriptive 
analysis (QDA; Stone and Sidel, 1993) method was used as descriptive test. The assessors 
were selected and trained according the ISO Standard (1993). In a pre-tasting session the 
assessors were trained in developing sensory descriptors and the definition of the sensory 
attributes. The assessors developed a vocabulary by describing differences between 
extreme samples and agreed on a consensus list of attributes for profiling. A total of twelve 
1-h sessions was used for sensory descriptor development, definitions and panel training. 
The consensus list of sensory attributes is shown in Table 1.  

A semi-structured line scale of 100 mm with verbal expressions anchored at both ends was 
used for rating the intensity of an attribute. The anchored word on the left side of the scale 
corresponded to the lowest intensity of each attribute (value 0 mm) and the right side 
corresponded to the highest intensity (value 100 mm). Descriptive analysis of six chicken 
meat samples was carried out in triplicate over three sessions and each assessor evaluated 
six samples per session. The order of presentation of samples was randomized across 
sessions but was balanced across assessors within each session. 

Tests were carried out in separate booths, in a sensory laboratory at room temperature of 
about 27 ๐C under normal white fluorescent illumination in morning sessions (10.00 – 
12.00 am) every other day. Two pieces of each cooked chicken meat sample were served at 
room temperature in a white plastic cup coded with three-digit random numbers. The 
assessors were allowed to swallow the samples and rinsed their mouth with drinking water 
between samples to avoid residual flavor effects. 
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Table 1. Definition of sensory descriptors used in profiling of breast and thigh chicken meat 
 

Definition Descriptor 
Low intensity High intensity 

Brown color 
intensity light dark 

Yellowness light dark 
Whiteness grey white 

Chicken odor 
intensity 

weak 
 

strong 
 

Sweetness no sweet taste strong sweet taste 

Aftertaste low amount of chicken flavor left on 
palate 

high amount of chicken flavor left on 
palate 

Stickiness low feeling of adhesiveness when 
chewing 

strong feeling of adhesiveness when 
chewing 

Tenderness 
 

high force required for compression 
between the molars 

low force required for compression 
between molars 

Chewiness take short time to deform  when chewing take long time to deform when chewing 
Juiciness dry feeling when chewing juicy when chewing 

Smoothness rough texture when chewing very fine texture when chewing 
Greasiness low oil or fat covering when chewing high oil or fat covering when chewing 

Consumer tests 
Consumers were recruited according to their responses to a brief screening questionnaire 
about sex, age, product usage and available time to perform the test. A group of 90 
consumers, aged between 19 and 55 were selected. All of them were regular consumers of 
chicken meat who consumed chicken meat at least once a week or more often.  

Each consumer evaluated the acceptability of each one of the six chicken meat samples, 
using a nine-category hedonic scale with ends labeled “dislike extremely (1)” and “like 
extremely (9)”. Testing was completed in one session and each consumer evaluated all six 
samples with a 10-minute break after three samples were tasted. The order of presentation 
of samples was randomized and balanced across assessors. Sample evaluation was 
conducted under the same conditions as for the sensory descriptive test. 

Statistical Analysis 

One-way analysis of variance (ANOVA) was applied to proximate analysis and pH data. 
Minimum significant differences among samples were calculated by Tukey’s honestly 
significant difference test (HSD) (α ≤ 0.05). 

For each individual sensory descriptor, a two-way analysis of variance was performed, 
considering assessors, samples and their interaction as sources of variation. Averages of 
samples were compared using Tukey’s test (α ≤ 0.05). To aid in the visual interpretation of 
the QDA results, covariance principal component analysis (PCA) on the sensory evaluation 
data averaged over assessors was performed. PCA also allows for inspection of descriptors 
that are correlated with each other. 

Two-way ANOVA was also applied to acceptability data with sample as a fixed effect, and 
consumer as a random effect. Minimum significant differences were calculated by Fisher’s 
LSD method (α ≤ 0.05). To understand consumers’ responses further, the degree of liking 
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ratings were also analyzed by Ward’s hierarchical clustering analysis with Euclidean 
distances on the unstandardized data (McEwan, 1998). This method assigns consumers that 
are close in the multivariate space or with similar preferences for the six chicken meat 
samples to the same cluster. The choice of number of clusters is somewhat subjective and 
usually depends on common sense. In this study, the number of clusters was considered to 
be adequate when (1) splitting the clusters did not provide new clusters with different 
acceptability patterns, and (2) when merging clusters meant loosing clusters with different 
acceptability patterns. The average preference rating for each of the consumer clusters, 
were related to the descriptive sensory data space by means of regression analysis resulting 
in a map revealing which attributes and samples were related to preferences of consumers 
in different clusters (extended internal preference mapping). 

All statistical analyses were performed using SPSS 11.0 for Windows (SPSS Inc., Chicago, 
IL 60606). 

RESULTS AND DISCUSSION 

Chemical composition and pH values of chicken meat samples are shown in Table 2. 
 

Table 2. Chemical composition of chicken meat samples.  a, b  
 

Sample Composition 
A B C D E F 

Moisture (%) 75.53 a 72.44 a 72.39 a 74.38 b 73.90 a 72.93 a 
Fat (%) 0.96 a 2.96 b 0.61 b 1.74 a 0.79 a 3.09 b 
Protein (%) 22.96 a 18.14 b 23.20 a 20.26 b 21.71 a 18.19 b 
Ph 5.81 a 6.65 b 6.02 a 6.62 b 6.01 a 6.84 b 

a Average value of three replicates and each replicate with three sub-samples. 
b Within a row, means followed by the same letters are not significantly different. 

 
Table 3. Mean sensory attribute scores (n = 12 × 3 replicates) and corresponding Tukey’s honestly 

significant difference (HSD) at α ≤ 0.05 for the six chicken meat samples. a, b 
 

Sample Attribute A B C D E F HSD 

Brown color 
intensity 22.00 b 54.93 d 12.37 a 43.67 c 12.17 a 45.33 c 11.17 

Yellowness 22.43 c 24.97 c 17.07 ab 23.83 c 15.13 a 22.73 bc 7.71 
Whiteness 40.73 c 17.73 a 54.60 d 27.13 b 56.80 d 25.17 b 9.75 
Chicken odor 
intensity 58.53 a 59.90 a 58.13 a 54.67 a 59.60 a 57.60 a 9.82 

Sweetness 38.97 b 28.17 a 44.07 bc 43.70 bc 41.73 b 49.53 c 8.72 
Aftertaste 47.50 a 51.90 a 49.10 a 47.97 a 48.93 a 51.77 a 8.25 
Stickiness 51.97 a 48.63 ab 44.60 b 28.03 c 31.70 c 28.00 c 10.00 
Tenderness 44.97 a 42.00 a 47.03 a 64.27 b 59.27 b 65.17 b 12.55 
Breakage 63.13 c 50.70 a 64.77 c 58.73 bc 72.33 d 57.07 b 8.55 
Juiciness 38.40 a 44.93 b 40.80 ab 57.10 c 38.17 a 58.50 c 9.19 
Smoothness 35.13 a 38.33 ab 40.90 ab 51.67 c 42.60 b 52.93 c 9.03 
Greasiness 28.97 a 40.33 b 29.87 a 40.43 b 30.10 a 41.73 b 7.11 

a Composition of samples are shown in Table 2. 
b Within a row, means followed by the same letters are not significantly different. 
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Table 4. Two-way analysis of variance of sensory attribute ratings of cooked chicken meat samples. F-ratios 
when assessors are treated as fixed effect (F) and when assessors are treated as random effect (R).  

 

Attribute Assessor Sample (F)a Assessor × 
Sample Sample (R)b 

Brown color intensity 28.30* 92.65* 2.66* 34.78* 
Yellowness 68.84* 8.90* 2.75* 3.24* 
Whiteness 74.15* 93.57* 4.41* 21.21* 
Flavor intensity 61.69* 1.24ns 1.70* 0.73ns 
Sweetness 87.85* 22.87* 2.30* 10.26* 
Aftertaste 105.51* 1.75ns 4.88* 0.36ns 
Stickiness 18.83* 39.46* 3.35* 11.79* 
Tenderness 16.29* 22.68* 1.63* 13.95* 
Ease of breaking 29.06* 25.19* 7.67* 3.28* 
Juiciness 56.97* 33.93* 2.87* 11.81* 
Smoothness 21.04* 21.43* 2.06* 10.40* 
Greasiness 134.42* 25.26* 2.96* 8.55* 

a The error term was used as the denominator for the F test  
b The interaction term was used as the denominator for the F test  
* Significant at α ≤ 0.05, ns = not significant 

Sensory profile 
Results of ANOVAs of the sensory attributes scores across the six chicken meat samples of 
10 assessors are shown in Table 3.  Table 4 summarizes the results of ANOVA on the 12 
sensory attributes evaluated by the trained assessors. Main effects were tested first against 
the error term and, since significant sample by assessor interactions occurred, main effects 
were retested using the interaction mean square. 

Table 3 indicated that there were significant differences between chicken meat samples for 
nearly all descriptors except chicken flavor intensity and aftertaste. This indicated that, the 
attributes selected by the trained assessors were useful descriptors for discrimination 
between samples. The two attributes that did not distinguish significantly among the 
samples, were excluded from subsequent PCA.  

Results in Table 4 revealed that the assessor effect was also significant for the majority of 
the descriptors. Considering that individual differences between assessors are always 
present, some variation among assessors is considered acceptable in sensory profile 
analysis. The important thing to be aware of is whether these variations may have 
consequences in the estimation of sample differences. Plots of each assessor’s mean scores 
for each sample were examined for each sensory attribute. The plots revealed that for all 
the sensory attributes assessors were using different portions of the scales but placing most 
of the samples on the same relative order. The use of different portions of the scale was 
causing a large portion of the significant differences (Table 4) between assessors. F-ratios 
for assessor by sample interactions as tested against the error term indicated that significant 
assessor by samples interactions (Table 4) existed for all attributes. The assessor by sample 
interaction provided information about consistency among panelists (Stone and Sidel, 
1993). Plots of assessor’s mean scores versus sample also revealed that: (1) interactions 
were not always associated with the same assessor or assessors; (2) there were few samples 
cross-over type interaction for some attributes. Despite this, the main sample effect for 
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majority of the attributes except chicken flavor intensity and aftertaste remained significant 
when tested against the assessor by sample interaction term (Table 4). 

PCA indicated considerable redundancy in sensory descriptive attributes. A four 
component (PCs) extraction was obtained (Table 5). The PCA solution accounted for 74% 
of the variance among samples. Factor loadings (Table 5), which are the correlations 
between the factors and the variables, were examined to interpret the components. PC1 
which accounted for 24.4 % of the variance was interpreted as a color component due to 
high correlation with brown color intensity (r = 0.89), whiteness (r = -0.77) and yellowness 
(r = 0.58). PC1 reflected mainly the difference in brown color intensity, whiteness and 
yellowness of chicken meat samples (Figure 1). It separated B, D and F which are all thigh 
meat samples from A, C and E which are breast meat (Figure 1). The assessors generally 
perceived that thigh meat samples had stronger brown color intensity, yellowness but 
lower whiteness than breast meat samples. Results also showed that Thai indigenous 
crossbred chicken meat samples (E and F) have similar color with broiler chicken meat 
samples of a company (C and D) (Figure 1). PC2 contributed an additional 18.7% to the 
explanation of the variance and split the samples on the basis of stickiness (feeling of 
adhesiveness when chewing), smoothness and tenderness of meat texture. Two thigh meat 
(F and D) and a breast (E) samples were perceived as having more smoothness and 
tenderness but less stickiness than the other two breast meat (A and C) and a thigh meat 
(B) samples (Fig. 1). PC3 accounted for 16.7% of the variance and it had high loadings for 
chewiness (r = 0.79), juiciness (r = 0.68) and tenderness (r = 0.60). This component 
separated all samples into two main groups. A breast sample (E) and two thigh meat 
samples (F and D) were more chewy, juicy and tender than the other two breast meat (A 
and C) and a thigh meat (B) samples (Figure 2).  

 
Table 5. Rotated factor loadings for each principal component for 10 sensory attributes evaluated by a panel 

of 10 trained assessors. 
 

Principal Component (PC) 
Sensory Attribute 

1 2 3 4 
Brown color intensity 0.89 -0.02 -0.06 0.08 
Whiteness -0.77 -0.14 -0.07 0.22 
Yellowness 0.58 -0.06 -0.32 0.32 
Stickiness 0.09 -0.92 -0.07 0.09 
Smoothness 0.26 0.69 0.02 0.40 
Chewiness -0.34 -0.13 0.79 0.06 
Juiciness 0.45 0.35 0.68 -0.05 
Tenderness 0.07 0.60 0.65 0.04 
Sweetness -0.12 0.03 -0.02 0.86 
Greasiness 0.54 0.16 0.19 0.61 
Proportion of variance (%) 24.4 18.7 16.7 14.4 
Cumulative % variance 24.4 43.1 59.8 74.2 
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(a)      (b) 

 
Figure 1. PCA loadings of PC1 and PC2 for sensory descriptors (a) and chicken meat samples (b).  

B1 and B2 are breast meat samples of broiler chicken and B3 is that of Thai indigenous crossbred chicken. 
T1 and T2 are broiler chicken thigh meat samples. T3 refers to a thigh meat sample of Thai indigenous 

crossbred chicken. 
 
 
 

 

 

        

 

 

 

 
 

(a)      (b) 
Figure 2. PCA loadings of PC1 and PC3 for sensory descriptors (a) and chicken meat samples (b).  

B1 and B2 are breast meat samples of broiler chicken and B3 is that of Thai indigenous crossbred chicken. 
T1 and T2 are broiler chicken thigh meat samples. T3 refers to a thigh meat sample of Thai indigenous 

crossbred chicken. 
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(a)      (b) 
Figure 3. PCA loadings of PC1 and PC4 for sensory descriptors (a) and chicken meat samples (b).  

B1 and B2 are breast meat samples of broiler chicken and B3 is that of Thai indigenous crossbred chicken. 
T1 and T2 are broiler chicken thigh meat samples. T3 refers to a thigh meat sample of Thai indigenous 

crossbred chicken. 

Figures 1 and 2 also revealed that Thai indigenous crossbred chicken meat was stickier, 
smoother and more chewy, juicy and tender than that of broiler chicken. PC4 which 
accounted for 14.4% of the variance, was interpreted as a flavor and mouth-feel component 
as evidenced by high loadings for the attribute sweetness (r = 0.86) and greasiness (r = 
0.61). A broiler chicken thigh meat produced by a company (B) was perceived to have the 
least sweetness and greasiness among all samples (Figure 3). In spite of this, there was 
small difference in sweetness and greasiness between Thai indigenous crossbred chicken 
and commercial broiler meat. 

Consumer acceptability and cluster analysis 

Analysis of the consumer panelists’ ratings for overall liking showed that significant 
differences (p ≤ 0.05) were found among chicken meat samples (Table 6). This indicated 
there were products that were more acceptable than others to this set of consumers. 
Analysis of the overall acceptance data by Ward’s hierarchical clustering analysis 
identified four consumer clusters. Overall acceptance scores for each consumer cluster are 
shown in Table 6. Results indicated that Cluster 1 representing 39% of the consumers (n = 
37), had acceptability scores for all thigh meat samples higher than that of breast meat 
samples. Cluster 2 representing 31% of the consumers (n = 25) had high acceptability 
scores for all meat samples and seemed to like thigh meat more than breast meat samples. 
Cluster 3 and Cluster 4 represented 21% (n = 19) and 9% (n = 9) of the consumers 
respectively (Table 6). In contrast to Cluster 1, Cluster 3 showed acceptability scores for 
all breast samples higher than that of thigh meat samples. Cluster 4 showed low 
acceptability scores for nearly all meat samples but seemed to like thigh meat of a 
commercial broiler chicken (B) the most. 
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Extended internal preference mapping 

Extended internal preference map gave an overall picture of the chicken meat samples and 
the sensory characteristics that drove consumer preferences. The extended internal 
preference map was derived by regression technique. Factors scores for each chicken meat 
sample of PC1 & PC2, PC1 & PC3 and PC1 & PC4 were used as the two predictor 
variables and mean overall liking scores of all sample for each consumer cluster was used 
as the dependent variable. 

The importance of individual PCs to consumer cluster acceptance can be assessed by 
examination of the standardized beta-coefficients. The larger the standardized beta-
coefficient the more impact a change in the independent variable has on the dependent 
variable. Table 7, 8 and 9 showed that only PC1 & PC2 were significant predictors (p ≤ 
0.05) for the preference of consumer cluster 1 with the standardized beta-coefficient of 
0.76 and 0.54 respectively. PC1 was also a significant predictor (p ≤ 0.05) for the 
acceptance of consumer cluster 4 (Table 7, 8 and 9). The liking for chicken meat samples 
of consumer cluster 2 and 3 were not significantly related to any one of the four PCs. 
Because of this, the preference map of the four consumer clusters was generated in the 
spaces defined by only PC1 and PC2 as shown in Figure 4.  

 
Table 6. Mean overall liking scores of the six chicken meat samples a, b for overall consumers and for 

subgroups classified by hierarchical clustering analysis.  
 

Sample 
Overall 

Consumers 
(n = 90) 

Cluster I 
(n = 37) 

Cluster II 
(n = 25) 

Cluster III 
(n = 19) 

Cluster IV 
(n = 9) 

A 4.69a 3.89a 6.40 a 5.16ab 2.22a 
B 5.74bc 5.86b 6.84ab 4.32a 5.22d 
C 5.31ab 4.35a 7.00ab 6.32b 2.44ab 
D 6.00c 6.70c 7.08ab 4.16a 4.00c 
E 4.93a 4.00a 6.92ab 5.37ab 2.33ab 
F 6.18c 6.41bc 7.44b 5.26ab 3.67bc 

a Within a column, means followed by the same letters are not significantly different (Tukey’s test, α ≤ 0.05). 
b Within a column, bold figures correspond to significantly preferred samples. 

 
 

Table 7. Coefficients generated in the regression of each consumer cluster liking scores onto factor scores 
of PC1 and PC2. 

 
PC1 PC2 Consumer 

cluster Intercept B a 
coefficient 

Beta b 
coefficient 

B a 
coefficient 

Beta b 
coefficient 

Cluster 1 5.20 1.33* 0.76* 1.08* 0.54* 
Cluster 2 6.95 0.07 0.15 0.44 0.82 
Cluster 3 5.10 -0.81 -0.75 -0.12 -0.10 
Cluster 4 3.13 1.50* 0.92* 0.08 0.04 

a Unstandardized regression coefficient  
b Standardized beta-coefficient 
* Significant at p ≤ 0.05 
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Table 8. Coefficients generated in the regression of each consumer cluster liking scores onto factor scores 
of PC1 and PC3. 

 
PC1 PC3 Consumer 

cluster Intercept B a 
coefficient 

Beta b 
coefficient 

B a 
coefficient 

Beta b 
coefficient 

Cluster 1 5.20 1.89* 1.09* 3.29 0.54 
Cluster 2 6.95 0.27 0.60 1.19 0.73 
Cluster 3 5.10 -0.93 -0.86 -0.77 -0.20 
Cluster 4 3.31 1.44* 0.88* -0.49 -0.08 

a Unstandardized regression coefficient  
b Standardized beta-coefficient 
* Significant at p ≤ 0.05 

 
 

Table 9. Coefficients generated in the regression of each consumer cluster liking scores onto factor scores 
of PC1 and PC4. 

 
PC1 PC4 Consumer 

cluster Intercept B a 
coefficient 

Beta b 
coefficient 

B a 
coefficient 

Beta b 
coefficient 

Cluster 1 5.20 1.97* 1.14* 2.54 0.57 
Cluster 2 6.95 0.35 0.75 1.11 0.93 
Cluster 3 5.10 -0.68 -0.63 0.64 0.63 
Cluster 4 3.31 1.34* 0.83* -0.65 -0.15 

a Unstandardized regression coefficient  
b Standardized beta-coefficient 
* Significant at p ≤ 0.05 

 

 

 

 

 

 

 

 

 

 

               (a)      (b)  
Figure 4. Extended internal preference map of four consumer clusters on PC1 and PC2 of the chicken meat 
sensory descriptors indicating the position of (a) the sensory descriptors and (b) the chicken meat samples. 

The vector of each consumer cluster represents the direction of liking for the consumer cluster. B and T 
represent breast and thigh meat respectively. Number 1 and 2 represent broiler chicken from two different 

producers. The number 3 represents Thai indigenous crossbred chicken. 
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The vectors in Figure 4 indicate the direction and position of greatest preference for the 
four consumer clusters. If the vectors were extended in the opposite direction preference 
would theoretically decrease. Consumer cluster 1 (n = 37) showed strong preference for 
thigh meat samples of a commercial broiler and a Thai indigenous crossbred chicken. This 
could be accredited to their appearance with moderate brown and yellow color together 
with very smooth and tender texture. This group of consumers was the largest group and 
could be named as chicken thigh meat lover. Figure 4 also indicated that thigh meat of 
Thai indigenous crossbred chicken possess color and some textural characteristics similar 
or comparable to that of commercial broiler. Among the thigh meat samples, product 
produced from commercial broiler of company 1 was liked the least. This could be 
attributed to strong brown and yellow color as well as high sticky texture. Thigh meat of a 
commercial broiler and a Thai indigenous crossbred chicken had also particular appeal to 
consumer cluster 2 (n = 25) but the drivers of liking were not conclusive since there was no 
PC significantly correlated to the preference dimension (Table 6). Consumer cluster 3 
(n=19) prefer breast more than thigh meat and could be designated as the chicken breast 
lover. This cluster seemed to like the breast meat of Thai indigenous crossbred chicken as 
similar as that of broiler chicken. However, the preference dimension of cluster 3 was not 
correlated to any sensory descriptor dimension. Consumer cluster 4 (n = 9) clearly like 
thigh meat more than breast meat samples and moderate brown and yellow color seem to 
reflect preferred choice. This cluster seemed to like thigh meat of broiler produced by 
company 1 the least, because of its strong brown and yellow color.   

CONCLUSION 

Extended internal preference mapping can be a valuable tool for detecting consumer 
clusters with different preference patterns. Relationships between consumer cluster liking 
scores and sensory attribute dimensions generated by a trained assessor panel inform about 
which sensory dimensions are drivers of product liking for each consumer cluster. In this 
work, the descriptive panel developed 12 sensory descriptors for evaluating six chicken 
meat samples. Consumer likings for 6 chicken meat samples were also evaluated. Principal 
component analysis of sensory attribute ratings identified 4 sensory dimensions. Cluster 
analysis identified four consumer clusters. Consumers in cluster 1 and 4 preferred thigh 
meat because of its brown and yellow color. They also preferred thigh meat samples with 
moderate brown and yellow color rather than samples with strong color. Apart from that, 
consumer cluster 1 also preferred thigh meat with very smooth and tender but low sticky 
texture. Consumers in the second clusters seemed to prefer thigh meat as well but seemed 
less concerned about sensory characteristics. Consumers in the third cluster preferred 
breast meat samples but sensory characteristics that drive their acceptability were not 
conclusive. 
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