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ABSTRACT

Sensory attributes in food product can be called intrinsic cues. These sensory intrinsic
cues as well as extrinsic cues such as packaging, labeling information and price of the product are
major factors affecting consumer acceptance decisions. In order to develop a chilli paste with
fermented fish product (Jeaw Bong) successfully for commercial manufacturing, it is necessary to
generate the product concept from specific intrinsic and extrinsic cues. Focus groups (n = 12),
one-on-one interviews using structured questionnaire (n =562) and Conjoint analysis design (n =
236) were employed to deliver the cues in finished products preferred by Southern and North
Eastern consumers. Overall, it was found that red colour, stickiness, cohesiveness, spicy hot
sensation, herbal odours, texture by appearance, and absence of rancidity were the most important
intrinsic cues. Extrinsic cues were transparent packaging and labeling information of
manufacturer, expiry date and logos of guaranteed quality. Conjoint Analysis results confirmed
that lightness in red colour, texture by appearance, and expiry date were key product attributes.

Jeaw Bong recipes were formulated based on the key sensory attributes by varying the
percentages of herbal ingredients such as dry chilli, garlic, shallot, galangal and lemongrass. Some
of the product formulae were imitated from marketed Jeaw Bongs, where their presentations fit
the research product concept. Selection criteria of the product prototype were based on levels of
consumer acceptance on saltiness (mainly contributed from fermented fish) and spicy hotness
(mainly contributed from galangal and dry chilli), which also affected lightness in the product.

Jeaw Bong is classified as belonging to low acid food group with high moisture content;
pH found varied between 4.42-5.36, Aw 0.82-0.95, moisture content 48.61-64.40%, and salt
content 4.77-11.45%. Since the product was processed under medium heating condition (75-85
°C, 15-20 minutes), heat treatments on garlic, shallot, dry chilli and fermented fish were applied in
order to reduce microbial count in finished product. Total microbial counts were between 2.96 —
5.63 log CFU/ g. and other microbiological properties of the product were in compliance with
Thai Community Standard for traditional food products (132/2546 — Thai Ministry of Industry,
2002). However, caution needs to be exercised regarding Bacillus sp. found in the product,
especially when considering various storage conditions of its raw materials (e.g.; dry chilli).

Data on physical and chemical properties of the product was related to sensory
descriptive data set. Free Choice Profiling (FCP) result was performed by Generalized Procruste

Analysis (GPA) and Principal Component Analysis (PCA) techniques. Jeaw Bong sensory
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profiles revealed two different formulaec most preferred by consumers in the two regions.
Consumers in the south who were not used to the product, preferred bright-red colour whereas
North-Easterners preferred brown. The Southerners also preferred high herbal odours (high
content of linalool and ethanol found in lemongrass), low fermented fish odour (mainly from
pyrazine compounds), medium hotness and less sticky texture with smaller size of ground herbs.
Extrinsic cues of the product studied in this research were labeling information elements
which affected consumer buying decisions. It was hypothesized that consumers who have high
involvement with foods would notice details of information on the product labeling more than the
ones with low involvement. Therefore, Food Involvement Scale (FIS) for Thais was constructed,
developed and tested in order to segment consumers on the basis of their information seeking
need levels. The two Jeaw Bong products (J and R) differing in colour and texture, preferred from
each regional consumer were selected for product acceptance test. Colour, expiry date and
certified Thai FDA logo of the product were tested for consumer Purchase Intention (PI). The
psychometric scales (FIS) and Need For Cognition (NFC), were also tested for consumer
segmenting purpose in actual purchasing conditions (n=275). The results demonstrated that brown
colour was significantly preferred (p < 0.05) whereas expiry date (within 1 or 3 months) did not
influence consumer preference. Most importantly, FIS and NFC can indeed be used as a tool for
segmenting consumer acceptance. Subjects who had low NFC score picked non-Thai FDA logo
labels and presented significantly higher PI (P < 0.05). In contrast, in the case of high food

involvement (FIS) consumers, labels with Thai FDA logo were chosen.
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PROFILING (FCP) METHOD AND INSTRUMENTAL
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ABSTRACT

Free Choice Profiling (FCP) was applied fo measure consumer perception on attribute infansities of Thai
chili paste products. The FCP was adapled fo include a ‘standardized' session which was conducted in
order fo give panelists an idea of reference standards and their intensities on six key attributes refated to
provuct ingredients. After five chilli paste samples (including one repeated) were evaluated, GPA was
applied, and revealed that judaments from 10 oul of 14 panelists were reliable. The sensory consensus
data from FCP was then linked to insirumental measurement data, such as water activily (a,), moisture
contert, salt content, capsaicin confent, acidity, pH, L*a*, b*, stickiness and adhesiveness (measured
by fexture analyzer) and volale compounds (delected by dynamic headspace sampling lechnique
(DHS) with GC-MS). PCA and PLS graphs demonstrate that colour and brightness of ihe products were
key attributes affecting product acceplance, and appear to be relaled to presence of ethancl and
linalool. Hot sensation presents strong correlation with saltiness perceived by consumers and % sall
confent whereas acidity seems to be correlated with product fexture.

Keywords: chilli pasie, sensory attributes, GPA, FCP, volatile compounds

INTRODUCTION

A principle of Free Choice Profiling (FCP) is to give panelists freedom in generating their
vwn individual atweibute lists in deseribing product sensory profiles. The method main
objective is quite differcnt from other conventional deseriptive analysis, as it measures what
consumers pereeive and reveals product attributes in consumer vocabulary while not requiring
training sessions (William & Langron, 1984; Arnold & William, 19835). FCP is normally used
as a tool to get product information for positioning the products in market place or adjusting
formulation in relation o competitive product range. However, it has been applied recently 1o
product quality development (Aparicio et al,, 2007; Tang & Heymann, 2002), which raises
fquestions regarding FCP reliability in generating product sensory profiles and in representing
various consumer groups from different cultures. Saint-Eve et al. (2004) reported different
outcomes when comparing FCP with Conventional profiling. 1t was found that FCP revealed
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impact of flavouring agent composition on (exture perception, similarly o results from the
sorting method, whereas the conventional profiling method did not reveal the effeet.

Following on from this rescarch, we attempt here to demonstrate and prove FCP outcomes by
linking the product atiribute intensities perceived by untrained panels with the attribute intensities
measured by objective methods including chemical and physical product indicators. Generalized
Procruste Analysis (GPA-XLSTAT 2006.5) is applied in order to combine data from individual
sensory profiles to obtain a consensus data matrix by reducing panel sealing effects.

MATERIALS AND METHODS

Adaptation of Free Choice Profiling

Since FCP is highly dependent on the individual’s ability to generate their own attribute lists,
an issue concerning panel analytical and expressive manner arises when dealing with eastern
culture. A *Warm-up® step is added to FCP as we have experienced that Thai panelists are
generally shy and hesitant to express their feeling and perception. Several Thai herbal
products and seasoning materials were provided to panelists as mock-up samples. Panelists
were encouraged to observe and taste the mock-ups then made attribute lists for each sample.
Panelists who could express only a few attribute items for the first mock-up were given
thorough exposure through tasting a series of single herbal ingredients before moving on to
herbal products. Participants who had difficulties in expressing the sensory attributes afler 3
sessions (one hour each} were asked to terminate participation in the trial and received a half
incentive, The maximum length of time for the warming-up step was set so that FCP still
retains its advantage of time and cost benefits.

Another FCP adaptation step is setting reference standards for six key sensory attributes:
Brownness, Redness, Stickiness, Saltiness, Spiciness, and Spicy odour. This step took five
sessions (5 hours) for panelists to be able to identify various intensity levels of standards on
six key attributes (within sd.+1.5). The purpose is to confirm whether consumer attributes
obtained with standards could present a superior relationship to chemical and physical data
than the attributes oblained without standards.

Consumer Panel

Consumers who regularly consume chili paste products (once a week or more frequently)
were recruited via telephone. Seventy six consumers were interested in participating after the
research recruitment was advertised by local radio for a week, out of which 28 had agreed on
the research place and timing conditions (to participate at Department of Food Technology,
Khon Kaen University for 10 to 12 hours within two weeks). Screening procedure for
discriminating ability on basic tastes and herbal odours was applied, and as a result 17
potential subjects joined the FCP. After warming-up session, |4 panelists continued
participating throughout the trial,
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Data Analysis

Significance testing on GPA has been reported with different null hypothesis testing, for
example, to test whether GPA consensus configuration is true (King & Arents, 1991, if the
consensus is significant (Wakeling et al., 1992), or testing factorial effect (main effect and
' interaction) for GPA (Xiong et al,, 2007). In this study we use the XLSTAT (2006.5) package
software in which a GPA null hypothesis is specified as ‘a consensus is reached after the GPA
transformations’. Permutation of missing data from individual set of sensory attributes in GPA
can be replaced by *0° as not identified and hence no attribute intensity perceived.

PCA and PLS (XLSTAT 2006.5) are employed on consensus data from FCP together with
other objective measurement data such as acidity, salt content and volatile compounds
detected by dynamic headspace sampling technique (DHS) with GC-MS.

Sample and Designs

Thai chili paste product with fermented fish is a traditional chilli paste product in North
Eastern part of Thailand and was used as a sample for this trial. The product samples are four
most popular brands from the market selected for their high quality standard, and one research
sample produced in a pilot plant at the Department of Food Technology at KKU. Thus, there
were six samples served to panelists for evaluation with random serving plan. The balance
order and carry-over effects design was not applied here since the experimental control for
bias may violate GPA assumption. Null hypothesis on applying GPA permutation was under
random ordering of treatments for each experimental unit (Xiong et al,, 2007), Completely
Randomized Design was then assigned as a serving plan for evaluating FCP on six samples of
which KK is a replicated treatment of K sample.

Instrumental Measurement

The product physical and chemical properties measured in this research are based on Thal
Community Standard 131/2546 (Ministry of Industry, 2002) and quality characteristics
perceived from Thai chilli paste product preferred by consumers from previous studies. The
test samples were analysed according to various toels and standards as follows.

1. Colour measured by Hunter Lab (Ultrascan XE, USA)
2. Water activity by Novasina (TH-2/RTD-33/BS. Switzerland)
3. Maisture content (A.O.A.C. 2000)

=

. Acidity (A.O.A.C. 2000)

¥

. pll by Mettler Toledo (SevenEasy)
6. Sodium Chloride content (AO.A.C. 2000)
7. Texture by Texture analyzer (TAXT2)
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8. Capsaicin by Colorimetric method (Sadasivam & Manickam, 1997)
9. Volatile flavour compounds analysis by dynamic headspace sampling

technique (IDHS) with GC-MS (Agilent 6890 Plus GC/HP 3973 MSD].

Table 1. PANOVA from FCP on 14 panelists

Source DF Sum of squares  Mean squares F Pr=F
Residuals after sealing 182 793,608 4371
Scaling I3 195,330 15025 3437 < A0
Residuals after rotation 145 PIVRES 3082
Rotation |55 1471, 105 T7.544 1.726 [IRALEH
Residuals alter translation REHY 2462043 6,313
Translation TR 1808528 23186 5.30044 = [.000]
Corrected Total 463 4270571 0,125
Histogram (Ro ! M permutations
FLE =
s
167
g
z o0
L Fnl- e
A o n2 ol 0n na 1
Re

Figure 1. GPA consensus test on FCP data (n=14)
RESULTS AND DISCUSSIONS

The results contain three parts: 1) consumer panelist performances on FCP key attributes by
GPA, 2) FCP results from 10 consumer panelists using 23 attributes in explaining preduct
profiles, and 3) relationship of instrumental measurements on product aitributes illustrated by
PCA and PLS.

Panel performance on FCP key attributes

Fourteen consumer panelists tested six samples of which one was repeated, PANOVA (shown in
Table 1) results performed on six standardized key attributes present significant residuals
reduction by scaling, rotation and translation methods in GPA. Figure 1 shows Re ((1.553) and the
quantile beyond the confidence interval, meaning that the GPA significantly reduces the variance
and the fit is .Supcriurm a random it Two dimensions are required for the interpretation.
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Subjects for whom residuals are high (13), as shown in Figure 2a, and whose scores do not
map well onto the GPA consensus were taken out of the analysis, Scaling actors across
subjects 11, 14 and 110 contribute highly to the scaling efTect (Figure 2b), hence their scores
were removed from further analyses.

| Rasiduals by configuration ) Bcaling factors for each conbguration
s 1 &
g i
B B
: = |3 a1 p (LU Rl } A {LE BRI
Canfiguration !"urwilnuerm
(a) (h)
Figure 2. GPA residuals on FCP data {n=14) (ajresiduals from the consensus (b) scaling factors
Resibuals by objoct | Objects [axes F1 and F2: 7305 %) I
e
E 2
£ I - = —_
.E . <
; = |_- o i 2 : i |” @ b
F1{aR.12 %)
(a) (h)

Figure 3. GPA (a) residuals and {b) consensus configuration of products
on FCP key attributes (n=14)

The samples seem to be equally fitted to the consensus in terms of residuals {Figure 3a). Note
that the research sample (K) presents small residual which gets smaller when tested twice
{KK}. The repeated samples are close on the GPA map and thus were perceived as similar to
each other {shown in Figure 3b). The projection of each individual confliguration on the
consensus first two dimensions is shown in Figure 4 presenting product positions perceived by
l4 panelists. When four subjects were excluded, the configuration of product positions are
clearly separated (Figure 5) and the repeated sample (K and KK) are described more similarly
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by the six key attributes as shown in Figure 6. It may be worth noting that subject J3 who has

highest residual also gave fewer attributes than the others and used different attributes in

describing the product profiles. Subjects J1, J4 and 110 had scaling patterns on extreme ends
whereas the rest had dispersed attribute scores.

Objects (axes F1 and F2: 73.95 %)
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Figure 4. Scatter product positions described by 14 panelists.
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Figure 5. Scatter product positions described by 10 panelists
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