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Abstract

Purpose The purpose of this research was to examine the effects of providing information
regarding antioxidant content on the liking for a food item consumed 11 relatively small
quantities as a complement to main dishes.

Design/methodology/approach — Heavy users consunting chilli paste three to four thmes a
week were recruited for consumer tests (n=129). Two sessions of taste tests (with and without
antioxidant information) were conducted for hedonic measurement of six ready-to-eat That
chilli pastes. Antioxidant activity of the samples were analysed by DPPH and hvdroxyl
scavenging methods and reported relative to vitamin C. The four experimental and two
commercial samples tested ranged between mild to medium hot levels classified by capsaicin
quantity and were served using balanced first-order carry-over effect design. Principal
Component Analysis (PCA) and Analysis of Vasiance (ANOVA} for split-plot design of the
experiment were enmployed for data analysis. |
Findings — The key finding is that the antioxidant ‘infaxmation had no significant effect on
consumer lking (p > 0.05). Even though onc of the rescarch samples presented bigh
antioxidant efficiency {1.63-1.80 times higher than commercial sammples sold in market
places), the sample received only low liking scores and liking was not increased when the
astioxidant information was attached. An interaction effect occurred when conmmercial
samples gained high liking scores and increased to even higher when antioxidant information
was given with the samples.

Research lmitations/implications — The research was based on a target group of Tha
consumers whose age ranged between 18-40 years old and who were frequent consumers of
the product. Alse, the product tested in this research was not a principal meal item but was a
condiment. Hence, caution must be exercised in generalising to other target groups or food

products.
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Practical implications ~Health benefit labelling by producers needs to take into account the
usage context of the food. Health information provision may not boost consumer demand
all contexts.

Originality/value — This is one of very few studies exploring the effect of health information
provision on liking for a food that is not consumed as a main dish in large quantities, but

rather as a condiment consumed in small quantities.

Keywords Consumer Preferences, Condiment. Antioxidants, Thaiand. Chilli paste.

Labelling miormation

Paper type Rescarch paper
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Intreduction

Thai chilli pastes are generally made from a variety of Thai herbs such as chilly,
garlic. shallot and galangal. and are eaten with vegetables as a dip. One popular type is a
‘Tadang’ chilli paste whose name means ‘red eyes’ referring to its spicy-hotness. The paste’s
ingredients are an impertant source of natwal antioxidant compounds. Agntioxidant
compounds and effective tumor inhibitors have been found in these herbs {Siripongvutikom
et al, 20035 Chanwitheesuk et al, 2005} Notwithstanding its health besefits, it is not
possible to consume the product in large quantitics because of its piquant heat primarily due
to capsaicin content. Capsaicin in chilli is a phenolic compound but also causes irritation and
oral burn when consumed (Gevindarajan, 1979; Hutchinson et al.. 1990). This raises the issue
of the compromise between healthy food choices and enjoyable cating. Given that health
aspects ate often important factors in determining food choice (Wardle, 1993). Consumers
may accept inferior taste in order to achieve health benefits. However, little is known about
the effect of health information provision on food product liking when the produet in question
is a condiment, as in the case of Tadang <hilli paste. Thus the purpose of this research is to
study the effect of health information provision on consumer preference for a condiment in a
specific target consumer group. Effects of health beaefit information are likely to be strongest
among more educated, heavy users of the product. If effects are not significant among this
group, then it is highly unlikely thar such effects would be significant among the general
population. This study aimed to confinm the existence of a signihicant effect on this target

group
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Previocus Literature

In order to provide further context 1o the objectives and methods of this study, we
briefly summarise theoretical underpimnings. experimental methods and major findings of
previous consumer studies of health information provision in this section.

Ford {1994}, Bender and Derby (1992). Feick ot al. (1986), and Jacoby <t al, {1977}
agreed that food products with health claim labelling would generally have positive effects on
consumer acecptance. Szykman et al. (1997) proposed a fmr..ae for presenting nuirilive
information on labels of reduced-weight products by including knowledge. effectiveness of
the product. health claims on a matched design package. and mutritional labelling. When the
product inforniation is tested. the definition of health benefits should be explained clearly
using consumer vocabulary. It is necessary to clarify the meaning and scope of the particular
health benefits before the content of health claim is given.

Regarding health-benefit information as it applies to a considerably young target
group.the research needs to conmsider a different approach to deliver the information
(Kihlkénen and Tuorila, 20023 and to undesstand how consumer expectation works
{Kahksnen et al.. 1997}, During buying decision process, information search is an tmporiang
stage as while the food information is processed. one’s experience of the product n memery
would be retrieved and compared {Kotler and Keller. 2005 : Engel. et al, 1995). Deliza and
MacFie (1996} proposed that related information and experience have been formed in one’s
mind to be a prior expectation hefore the consumers see the product. When the product’s
features such as label, package. adverts and price are szen, the expectation is formed and
compared with prior expectation. Once the food product is bought and tasted. if the
experienced quality app-x-oaéhes the expectation, even though the difference is perceived, the

expectation is confirmed. If expectations are negatively disconfirmed by a large gap
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perceived between the experienced quality and expectations. the product will get lower
evaluation (Bech, 20001, '

It may be hypothesized that health information may not have an impact on product
preference under several resting circumistances. For instance, when the tested product is
already familiar or well-known to contain ‘healthy’ aspects (Kahkénen ot al., 1997) or when
the terms such as ‘pleasantness’ or ‘palatability” are applied in measurement which may not
directly reflect to product acceptance {Kahkénen and Tuorila, 2002 Tuorila and Cavdello,
2002; Roefs et al., 2004). or when testing is on a specific group of testers such as male
subjects who are of relatively young age and are likely to pay attention to the taste rather than
the health benefits of tested products {Kithkénen and Tuorila, 2002)

In terms of experimental design. most previous studies conducting health information
tests have been of factorial design. comprising two sessions and relatively few (two to fow}
samples (Kdhkouen et al, 1997: Tuorila and Cardello, 2002 Roefs et al., 2004: Kihlberg et
al.. 2003}, In most cases. a blind test was designed in the first session so that the information
did not influence participants” liking at baseline (Kédhkonen and Tuorila, 2002: Tuorila and
Cardello. 2002: Bower et al.. 2003: Kihiberg et al., 2005: Annett et al., 2008: Napolitana et
al., 2608). Numbers of subjects participating in the tests ranged between 44 — 480 consumners
and most of them tested all the treatments {within subject). Only a few studies designed some
treatments (different information fypes) fo be tested from a random divided group (between

subjects) in the second session (KihkSnen and Tuorila, 2002; Tuorila and Cardello, 2002}
However, there was an aifempt i those stodies fo balance age. gender, income and other
psychographic criteria of each group of subjects when the information patterns were assigned
differently. Scales used were varied. Hedonic scale {liking score) in both linzar and catzgory

forms and WTP {§ willing to pay for} seemed to be the popular scales used in probing

information effects.
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Numerous studies in various setfings have tested the effects of health informatien
provision on acceptance of foods consumed as main meal items or in relatively large
quantities. The healthier version of the basic product used in these studies has often been a

reduced fat alternative {eg.. Napolitana, ¢7. af., 2008: Kahkonen and Tuorila, 2002, Kahkonen

Annet, ot al., 2008;

er al., 19971, although in some cases organically grown alternatives (eg.
Kihlberg, 2005} or cholesterol reducing alternatives {eg.. Bower, ef. al.. 2003} have also been
featured. Largely, these studies confirm significant effects of health information provision on
product acceptance. purchase intention or willigness to pay {eg. Annett. & al, 2008
Napolitana, er. al.. 2008: Bower. ef al., 2003), although there are exceptions to this (eg..
Kahkonen, et al. 1997: Kahkonen and Tuorila, 20023,

The abave review provides an understanding of previous work exploring the effects of
health benefit information provision on consumer acceptance. and some theory underlying
the formation of such preferences such as the faste of tested product is clearly either of good
or bad sensorial quality. It also provides an indication of how such tests are typically
designed. Largely missing from the literature (apart from Bowser, et al. 2003}, however, 15
relating to foods consumed as complements to principal meal #tems. These items, such as
condiments. dips, spreads and sauces, are typically consumed in small quantitics. and it is au
open question as to whether consumers take health benefits of such foods info active
consideration in forming preferences. This study was designed to contribute to filling this gap

in the literature.

Metheds
Product samples
Standard Tadang chilh paste formulas were firstly developed from published

product recipes {Thosanon et al., 1998). Three fourths (75%) of each formulation developed
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for this study was comprised of five ingredients (dried chilli, garlic, shallot, galangal and
sugar}, whereas the remaining 25% was varied among Thai fish sauce, sour tamarind and
shrimp paste. Tadang samples were heated between ?S-SSOC for 20 minutes. The 13 mitial
formulas were tasted and screened by consumer liking scores on overall and spicy-hotness,
and phenolic content. Then the formulas with high liking scores and percentage of phenolic
content were selected {reported in Toontom et al., 2008a). The quality of the four chasen
experimental products (SH, SM, CHGH and GeLlSH} was measured to compare with
Tadang commercial samples (MK1 and MK2} Compositions of the experimental and

commercial chilli pastes are presented in Table 1.

Table I Tadang Product Formulas

%5 Ingredients %5 Ingredients

£ = -

ke . = £ =

z = = = = ) % = A = E S

b — - o = = = = = = = =

= = = e 2 - s = = o = =
= ~ o & s o o ~ < 7 Z =
SH 10.006] 10.00] 15.00{ 30.00) 0.00 | CHGH| 14.65/22.8%| 0.71 |22.63 | 427

SAM 16.00] 15.00] 15.060|25.00| 0.00 | MK | 20.06| 20.00 | 20.00) 15.00| 0.00

i
o
=
G
=
-
P

8400 10.00

L
P
Ll
[

GeglLSH| 10.00| 10.00] 12.00| 30.00 10,00} 0060

*The formulas were named accerding to their main fngredionss ez SH ix for the fornwlation with high

percentage of shallot, GgLSH is for low galangal, lugh shallot formulation, and MK stands for commercial
samples.

Physical and Chemical Analyses
Within the first week after processing, the Tadang chilli paste samples were analyzed

for ag pH. colour, moisture content. fotal phenolic contents by Folin-Ciocalteu assay

(Singleton et al., 1999; Wolfe et al. 2003} and capsaicint contenis {Batchelor and Jones.

2000). The spicy-hotness levels of the samples were caleulated based on percentage of
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capsaicin content and Scoville Heat Unit (SHU) {Wangcharoen and Morasuk, 2007), The
measurement of antioxidant activity was based on coupled oxidation of DPPH radical
{Dasgupta and Bratati, 2004} and hydroxyl radical (OH'j system {Sakanaka et al., Zi}'f}ﬁ'}j IC50
dnhibitory concentration at 50%) was used to measure the conesntration of antioxidant
extract. The extract was required to quench 50% of control sample under the experimental
conditions. IC50 was calculated using an inhibition equation (shown below] and was

compared with the effectiveness of radical inhibition of vitamm C.

+: Tnhibition = :Absorhance of control — Absorbance of antioxidant extractix 160

Absorbance of contral
Consumer prefevence 1es?
Preference for product sensory quality was evaluated by overall liking, appearance
liking, overall flavor liking and spicy-hotness liking (the form of the questions being "How

ary

much do vou like........of the sample?’) on a O-point category hedonic scale (where 9 is “like
extremely” and 1 is “dislike extremely”). Questions and statements used i the tests were pre-
tested with thirty subjects, and all statements were explained to participants before the test.
Test participants were recruited based on the criteria of self-reported enjoyment in eating
spicy-hot foods and consnmption frequency of chilli paste with high thresholds for tolerance
of spicy-hotness, The sample of 129 participants was thus recruited from among heavy chillz
pastes users {consuming 2-3 times a week) working or residing in Khon Kaen University,
Thailand. Participant's demographic characteristios are shown in Table 2.

Consumer demogiaphic aspects such as age range and gender ratio are seen to be of
similar makeup to subjects participating in other related research. Subjects were 70.534%
females and 75.97% were 21-30 years old. 75.19% were heavy users of medium to high

“hotess level” eaters, 75.18% were interested in nrying new healthy foods, 86.82% thought
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chilli paste was a healthy food. and 76.74% thought they know abouf the product’s

antioxidants benefits,

Table 2 Profile of the consumers who participated in the study (n=129}

Characteristic Description Percentaze (%)
Gender Male 285
Female 7.8
Age < 20 years 233
} 21-30 years 759
31-40 vears 0.8
Occupation Student 98.5
Another 1.8
What “hotness level” in food do you normally take? | Plain 3.9
Mild heat level 24.9
Mediwn heat level | 61.3
High heat level 13.0

Balanced first-order and carry-over design (MacFie et al, 1989} was applicd for
serving plan on six Tadang samples. twelve trearments, within two testing sessions. The first
session was a consumer preference test on sensory charactesistics of six Tadang samples

.
(blind test). The second was a taste fest with information (information test) on product quality
in terms of antioxidant information (including the definition and efficiency of antioxidant in
comparison to vitamin C in an orange fruit) of the same set of six samples, using the same
questions asked in the Blind test. The consumer pancls were instructed to cleanse their
palates before tasting the next sample in order fo reduce residuals or spicy-hotuess left over
from the sample tasted previously, There were four cleansiug stages commencing with taking
fresh water, then sipping 0% sucrose solution (Nasrawi and Pangborn, 1989; Teomton: et al,
2008b), followed by chewing chilled sliced cucumbers (Ratchatachaiyos, 2007}, and rinsing
the palate again by taking drinking water at the last stage of cleansing procedure. All steps

required test subjects to expectorate the cleansing materials afterwards,
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Dara analvsis

A Split-Plotdesign was applied in aranging treatments for the experimental plan.
The main plot studied was the testing condition (blind and information tests). and sub-plots
were the six Tadang samples SH, SM, GgLSH, CHGH, MKi and MK2) assigned to
experimental testing units (individual subjects). Analysis of Variance (ANOVA) (SPSS W,
16.07 was used to test the effects of testing condition and the product formulas, based on
sensory liking scores, and physical and chemical quality values. Duncan’s New Multiple
Range Test (DMRT) then was used to defermine significance of mean differences. The
significance level was defined at P<0.05 throughout the data analysis. Principal Component
Analysis {(PCA)} (Hair et al., 2005) was also applied using XLSTAT® to determine
relationships among conswner hiking scores. physical and chemical quality values.
Results
Aunrioxidant acrivity, Total phenolic content and Capsaicin conteni

Total phenolic content and antioxidant activity of the six Tadang samples are
iflustrated in Table 3. ICs; values derived from both DPPH and liydroxyl radical assays were
analvsed and clearly showed negative relationship to total phenolic content {r = -0.95 and -
0.98 respectively, with P<0.0% in both cases). The GgLSH formula contained highest total
phenolic content (p<0.05). and least of ICsqvalue derived from both analytical methods.
Hence GgLSH was considered the fornula containing highest antioxidant activity among
the six samples. Despite highest dried chili content (20%) in MKI1. the formulation is
observed to have low antioxidant activity when compared with other formulations which
contained high percentages of sliallot or galangal as well as chilli. The antioxidant activity
in Tadang samples was found to associate mainly with the three main ingredients {dried
chilli, galangal and shallot). Capsaicin content was highest in a commercial sample -MK1

{p<0.05) with heat level of 1.395.59 SHU. While an experimental chilli paste, CHGH
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which contained 4.27% galangal and 14.65% chilli in its formulation, was the second-most

spicy-hot sample.

Table 3 Antioxidant activity {ICsq), Total phenolic content and Capsaicin content™

ICs; Hydroxyl| Total phenolic | Capsaicin
IC s, DPPH . Heat Levels
radical content confent
assay Scoville Heat
scavenging 1g/100g (mg/100g.)
E @ g of Vit. ©) Units: SHU
s g/ g of Vit. C) (dry-basis) {dry basis:
SH 176.66=0.63° | 200.72=148° | 543=033° 3.2520.06° | 487.67=16.39°
SM 178.96=0.677 | 202032115 | 5.16=0.20° 324 =0.16° | 48330£2.04°
GgLSH | 110,5825.05° | 13242+0.77° | 7.1820.02° 2.16+0.11% | 323.52+14.07°
CHGH | 133.6622.2%° | 1452221.56° | 5412009° | 6.6020.05% | 089.86=0.55°
MK1 20081239 | 216.2827.22° | 5.18=0.19° 9.30=027 1395.50=40.81°
MK2 | 27084=542% | 316.37=11.78% 1.60=0.06° | 0.8320.03° 124.3320.41°

* Different superscripts within a column show significant difference (P < 0.05).

Consumer Tests

Average mean scores of 129 consumers on overall likings compared between blind

and information fests are <hown in Table 4 ANOVA and mean difference tests indicate

similarity of liking levels among samples SH, SM and GgLSH. but that still. they were less

liked than commercial samiples. CHGH was the least liked sample in both testing conditions.

We found that information of the product antioxidant quality reported in proporticns of | g

vitamin C. did not significantly affect consumer liking scores (P20.05). However, the

interaction effects (not shown here) between formulation and testing couditions was found to

significantly affect consumer overall liking. Commercial products (MK 1 and MK2} received
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highest liking levels (moderately liked to liked very much} in both blind and information

fests, but they were slightly more liked when antioxidant information was given, Whereas,

was not affected by the antioxidant information.

Table 4 Consumer average liking scores of 6 Tadang chilli paste samples

Sample Overall liking score™: Overall liking score®:
Blind Test Information Test

SH $.81=1.94 5.46x1.93%

SM 5.98=1.70° 5.66=1,88°%
Ggl.SH 5.55=1.82°% 5.23=1.96°
CHGH 4.13%1.98° 3.78=1.97

MK1 6.67£1.72% 7.10=1.65°
MK 2 6.57=1.69" 6.98=1.677

# Different superscripts within a column show significant difference (P < 0.05}.

The one group that showed virtually no effect of information provision, inecluding
interaction effects discussed above, were male parficipants. Male participants {n=39) were
not influenced by the health information given in the test. considering their non-significant
liking scores for samples compared between the two tests. This antioxidant information by
irself did not affect liking of the following groups of participants: females (n=71}, those who
were interested in trying new healthy foods (u=97). and those who thought the chilli paste
was a lealthy food (n =112). However, while these other groups did display an mteraction
effect, even the interaction between testing condition (information effect) and tested samples

was insignificant {p>0.05} for the male group {seen in Table 53 This evidence indicates that
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males may be even less sensitive than the broader population to health nformation provision

in products complementary to main meal items such as the chilli dip case examined here.

Table § ANOVA of overall liking scores derived from male and female participants

Source of variance P<prob,
Male (n=39) Female (n=90)

Intercept €.000 [EREEE
Testing condition g.776 (.240
Sample 9.000 0.000
Consuner 4.000 (.000
Testing condition®sample 0.272 £.050
Testing condition”consumer £.99%8 G.500

PCA results illustrated in Figures 1 and 2 present consumer liking vectors from all
the products tested. Figure 1 depicts PCA outcomes from the blind test involving six
samples, wherein the two principal components extracted accounted for 60.81% of total
variance. Figure 2 shows outcomes from the information test involving six samples. with
the two extracted components representing 73.06% of the total variance, The PCA result
reveals that the majority of consumers had highest overall liking for the twe commercial
samples MK1 and MK2 in the blind-sensorial test. A minor group seemed to like
experimental products SH and SM which did not contain galangal in their formula. When
the antioxidant information was given to the same consumer group. the commercial
produets were liked more and with a larger number of consumers {Figure 2 and Table 5},

even though the antioxidant activity was much lower than in the other samples.
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Discussion

With regard to the sample formulation and their sensory characteristics, despite
highest dried chilli content (20%) in MK 1. the formula was observed to have low antioxidant
activity when compared with others fornmulations containing high percentages of shallot and
garlic such as GgLSH. It is nored that high level of sugar {20%) contained in the sample
increased sweetness and also contributed to reducing spicy-hot levels perceived by the
testers. This notiou is in Hue with Nasrawi and Pangborn. (1989} and Toomtom et al.
(2008b),

Even though highly educated consumers have previously been reported to have

positive attitude to labelling information of healthy produets {Derby and Fein, 1994:
Moorman and Matulich, 1993; Shepherd and Stockley, 19873, on the whole our participants
did not show this attitude. Tt must be noted this may partly be duc to participants in the
particular age group recruited here {mostly 18-30 years old) having other priorities in their
food choices such as enjoyment of cating (taste pleasure} or individual traits (uafamiliarity —
as in our case, was nen-commeércial formulation) rather than health aspects of the saniple.
Shepherd et al. (1996} suggested that key socio-economic factors such as age, gender,
income. attitude towards health and educational level may affect consumer acceptance of
health food products. Food and health concerns werz reported as sigmficantly related te the
age range of 30-40 and gender (female} in Australian consumers {Waorsley and Lea, 2008).
In parallel, our results suggest that younger consumers may exhibit relatively little concern
for health information provision.

However, our main explanation for the finding centres around the product type. The
praduct type and its usags bring up a question of what health benefits the participants would
expect to gain from its consumption. Since the Tadang chilli paste is a dip and is normally

consumed as a complement to vegetables in Thai cuisine, the prior expectation of health
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henefits may not have been very high and hence may not herve caused a positive
disconfirmation effect when the information was given. Consumer perception of health
benefits may be different for different foods due to the understanding of particular health
aspects, the familiarity of functional food ingredients, different physiological status in an
individual human body. and critically from this study’s perspective, m what quantities the
food tends to be consumed daily. The health benefits could positively affect food liking if the
quantity per serving is perceived to be large enough to provide sufficient nutrients that
recommended by a standard RDI which is commercially recommended per serving size as
cited in the ‘previous literature’ section.

In view of the possible trade-offs between taste and health. the present experiment
alsa seek an answer as to whether the sample with inferior taste would be accepted based
upon its health benefit. As the results shown. consumers who where classified as having
higher health concerns, positive attitudes to the test product and who showed greater
understanding of how antioxidants benefit their health (females mainly). showed higher
liking scores for commercial products when they 1:s:ceived antioxidant information. The
changes of liking when receiving the information occurred only on the samples considered to
have superior taste (the commercial samples). This result may be due to the contrast effect of
expeciation gained during blind t;qste test. This result is it contrast to those from the group of
male participants who reacted similarly to all test products with no effeet arising from the

information provision,

Conclusion

Health aspects are known to often be important factors in determining food choic

L1

Consumers may trade-off taste and health aspects in forming preferences, and some previous

studies have demanstrated significant effects of health information provision on liking and/or
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purchase intention. However, our study has flagged the usage context of the product
{complementary or main food item). age and gender as key drivers of health mformation
labeling effects. It has shown that health information provision makes little difference to
consumer liking in the case of a food consumed in small quantities as a condiment rather than
as a main dish. In our opinion, the usage context issue is an unportant one that deserves to be

studied in more detail and in other settings.
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FLAVOUR PROFILE ANALYSIS OF THAI CHILLI PASTE
TSING GC-MS, E-NOSE AND TRAINED PANEL
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Thai ready-to-cat chilli pastes are generally made from a variety of Thai herbs such as
chilli, garlic. shallot and galangal. and are caten with vegetables as a dip for therr richuess
in flavours and tastes. Flavour characteristics of six Thai Chilli {Tadang) samples were
analysed by instrumental GC-MS using Solid Phase Micro Extraction {SPME) techniques
and electric nose {gas sensors Figaro USA Inc.), together with sensorial Flavowr Profile
method (ISO. 1985) using tained panelists. The product spicy-hotness was found to
range between mild to medivm hot levels with Scoville Hear Units (SHU) between
323.52 to 980.86. Heavy Thai users, ages ranging between 18-40 years old aand
consuming chilli paste three to four times a week, were recruited for FP training. Tweaty
five flavowr lexicons were cvaluated and ten FP panelists were sereensd and employed.
Balanced first-order carry-over effect design was applied in the sample evaluating plan,
for testing six samples within 2 testing sessions. The reference standards were also added
to the flavour scale during evaluation. The panelists were instructed to cleanse their
palates in four stages. after each of which they were asked to expectorate - applying
chilled drinking water, sipping 10% suctose solution. followed by chewing chilled sliced
cucumber, and then rinsing the palates again by taking room-temperature drinking water.

Partial Least Squares {PLS} was applied to analyse data derived from the mstrumental {as
predictors), FP and hedonic measurements to reveal the relationships among them.
Flavour profiles of the chilli samples were perceived as being mainly different in terms of
galangal, chilli and sour tamarind odours perceived by saiffing and tasting, cooked garlic
and heated shallot odours perceived by sniffing, as a result of the 4 main ingredients. The
samples with galangal, sour tamarind and fish sauce ingredients dominated the product
flavour profile detected by GC-MS in relation to 1} alechel | 2} acid and 3} aldehyde &
ketone compounds, respectively. The e-mose also showed high sensor sensitivity
responding to the three dominating odours classified by GC-MS. and showed higher
sensitivity on overall flavowr profiles of comumercial samples due to protein sources such
as alkyl pyrazines, nitrogen and sulfur containing compounds. Furthermore, the variation
of volatiles derived from 32 replications of e-nose analysis on commercial samples was
less than the experimental samples as results of heating process and honiogeneity of the
samples.

Kevwerds: Flavour Profile, GC-MS, Chilli paste, SHU, Pavtial Least Square
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