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MATERIALS AND METHODS

Samples

Eight samples covering the commercial range
in the spanish market were purchased from local
supermarkets. Five samples were formulated
only with starch and hydrocolloids as thickeners
and three also contained egg to provide a more
home-made flavour. Samples were kept in
refrigerator at 4±1ºC prior to sensory analysis
and all tests were performed within the shelf life
period of each sample.

Sensory testing

A group of 30 consumers (14 men and 16
women) were recruited from the Institute staff.
Repertory Grid Method (RGM) was used to
generate an individual set of terms for each
assessor. Four sets of three samples selected
randomly from the initial group of eight were
formed and each subject described similarities
and differences among samples within each triad
in his own terms (Fig. 1). Consumers were asked
to generate terms concerning appearance,
flavour and texture of the samples. The
generated terms were listed by the interviewer
on individual score sheets.

In Free Choice Profiling (FCP), the eight
samples were scored by each consumer in a
single session in a standardised test room with
separate booths (UNE 87004:1979) using nine-
point structured line scales. Samples (30 mL)
were presented at 5±1ºC in white plastic vessels
codified with three random digit numbers and
presentation order was balanced.

Statistical analysis

Generalized Procrustes Analysis (GPA) was
applied on FCP data by using Senstools v. 2.2
(OP&P & Talcott, Utrecht, The Netherlands).
Simple assesment of samples provided
individual matrices of eight rows and a variable
number of columns according to the descriptors
generated by each consumer.

Investigation of subjects differences was
undertaken by Procrustes Analysis of Variance
(PANOVA) to determine differences between
individual and consensus configurations, as well as
between the samples. Results of the analysis of
variance were expressed as a proportion of the total
amount of variance previously rescaled to 100.

samples 5 and 8 on one hand and sample 1 on
the other hand. Dimension 2 differentiated
samples 1, 3, 4 and 5 from sample 6. Samples
2, 7 and 8 formed another group in this
dimension. In dimension 3 (not shown) two
groups of samples were found, the first included
samples 1, 6, 7 and 8 and the second included
samples 2, 3 and 5. Sample 4 was located further
apart.

Interpretation of the dimensions of the
average space is aided by table 1, where
descriptors having correlations greater than 0.80
are shown. Dimension 1 accounted for 27.23%
of the consensus variance and separated the
samples largely by yellow colour intensity and
by consistency. Dimension 2 (15.88%) was
mainly related with visual attributes of texture,
with creaminess and with different flavour notes.
The third axis (11.34%) was characterized by
structural texture attributes, with yellow-orange
colour and with citric and artificial flavours.

Sample 6 was found to have a liquid aspect,
an egg yolk colour and presented typical ‘natillas’
and milky flavours. Samples 2, 7 and 8 were
perceived as more consistent, creamy and thick
visually. Sample 1, a home-made style custard
was characterized as soft yellow, liquid, creamy
and milky, and samples 5 and 8 were more
consistent and denser, with a strong yellow
colour, and caramel and ‘natillas’ flavour. Sample
4 stood out as texturally earthy and lumpy,
orange-coloured and citric flavoured, with some
notes of artificial-powdery flavours. Finnally,
sample 3 could not be characterized by any
descriptor in particular, which is supported by
the low variance explained.

Figure 1. Consumers generating individual
vocabularies by Repertory Grid Method.

Figure 2. Sample average space for the first two
principal dimensions.
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Figure 3. Assessors’ plot clustering.

Figure 4. Samples average space for cluster A (a) and for cluster B ( b).
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INTRODUCTION

Semisolid starch based dairy desserts, mainly vanilla flavoured, are of wide consumption in Spain under the name ‘natillas’. Noticeable
differences in rheological behaviour have been found in commercial samples (1, 2) and in model systems with different compositions (3).
However, few studies (4, 5) have dealt with this products by a sensory point of view, generally using trained panels. The objective of this
work was to determine if Spanish consumers were able to detect differences among eight commercial ‘natillas’ and to obtain data on
consumers perception of the sensory characteristics of this products.

ACKNOWLEDGEMENTS

To MEC (formerly MCyT) of Spain for the
financial support (Project AGL 2003-0052) and
to the Generalitat Valenciana (through support
to Group 03/147).

REFERENCES

1. Tárrega, A., Durán, L. and Costell, E. 2004.
Int Dairy J. 14, 345-353.

2. Tárrega, A., Durán, L. and Costell, E. 2005.
Food Hydrocolloid. 19, 133-139.

3. Depypere, F., Verbeken, D., Thas, O. and
Dewettinck, K. 2003. Food Hydrocolloid. 17,
311-320.

4. De Wijk, R.A., Van gemert, L.J., Terpstra,
M.E.J. and Wilkinson, C.L. 2003. Food Qual
Prefer. 14 (4), 305-317

5. Weenen, H., Jellema, R.H., De Wijk, R.A.
2005. Food Qual Prefer. 16, 163-170.

Descriptors

Pale yellow (3), soft yellow (2), light texture (2), fluid texture (2), liquid texture, soft colour,
light colour, creaminess, milky flavour, vanilla colour, eggy colour
Lemon yellow (5), deep yellow (2), strong yellow, consistent texture (2), dense texture
(2), thick texture, gel texture, firm texture, solid consistency, jelly texture, mayonnaise
visual consistency, peach custard colour, brightness, caramel flavour, ice-cream flavour,
vanilla aroma, artificial colour, ‘natillas’flavour

Fluid aspect, liquid texture, liquid visual texture, liquid aspect, light aspect, mild flavour
(3), egg yolk colour, ‘natillas’ flavour, brightness, milk flavour, off flavour
Thick visual texture, doughy texture, creaminess, vanilla flavour

White chocolate aroma, brown colour, dun colour, greasy texture, thin texture to the
palate, caramel flavour, consistent texture, compact texture
Earthy texture, lumpy texture, orange-coloured, powdery flavour, artificial flavour, lemon
skin flavour

Table 1. Descriptors having correlations greater than 0.80 with the three dimensions of the average space
generated by GPA. In brackets, number of times that a descriptor had a correlation greater than 0.80.

Dimension Correlation
+/–

1 +

-

2 +

-

3 +

-

To determine wether the consumer panel
responses as an homogeneous group or if
grouping have occurred consumers where
clustered on the basis of their position on
dimension 1 of assessors’ plot. This plot showed
two clusters, one formed by consumers situated
at the negative part of the first axis (cluster A)
and the other constituted by consumers lying on
the positive part (cluster B) (Fig. 3). When

analyzing the characteristics of the consumers
included in each cluster, it was found that cluster
A was mainly formed by women (73%), whereas
most of the men (67%) were included in cluster
B. Assessors data were separated by cluster
membership and the corresponding GPA
analysis was repeated. When comparing sample
spaces derived from both clusters (Fig. 4), it
seems that cluster A consumers discriminated
among samples much more than B members
did, specially among samples 2, 3, 4 and 7. For
cluster A, it is important to remark that dimension
1 accounted for differences in yellow colour
intensity above all. Texture was also related with
it, but in a minor extent and flavour descriptors
were correlated with dimension 2. Attributes of
texture clearly dominated the first dimension in

RESULTS AND DISCUSSION

Consumers generated globally 550 terms, with
individual sets ranging from 13 to 28 descriptors
and an average of 18. The most frequent terms
used by consumers were vanilla flavour (77%
of the participants), sweetness (67%),
consistency (57%) and liquid texture (53%).

A three-dimensional solution adequately
described most of the variance in the data
(54.45%). Agreement among consumers was
acceptable, with residual variances ranging from
0.09 to 0.60. Scaling factors ranged from 0.78
to 1.51. Residuals were very similar among
samples, indicating also a good agreement
among consumers evaluation of the samples.
The lowest agreement was found in Sample 6,
with a residual value of 1,61 and the highest in
sample 4 (0,98).

By examinating the average sample space
obtained from the GPA (Fig. 2) dimension 1
grouped samples 2, 3, 4, 6 and 7 and separated

cluster B common space whereas yellow colour
tonality (rather than colour intensity) was moved
to the second dimension. This group was also
able to separate samples in terms of creaminess,
this attribute being related with the positive
direction of the first axis and the negative one of
the second axis.

CONCLUSIONS

Free Choice Profile in
conjunction with Repertory Grid
Method was a valuable tool to
determine consumers perceptible
differences between commercial
‘natillas’ samples in terms of
appearance, flavour and texture.
GPA showed that Spanish
consumers differentiated samples
mainly by colour, visual and oral
texture.
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