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ABSTRACT

Spaghetti is one of the most consumed food (pasta) products in the world. It is cheap, nutritious, delicious, and easy
to prepare. Its quality is based on its raw material and is measured by its color, appearance, and primarily its cooking
characteristics. The purpose of this study is to determine whether a correlation exists between spaghetti quality and
price. In this context, physicochemical and cooking quality of 16 different spaghetti samples obtained from nationwide
chain markets in Mersin (Turkey) were evaluated and compared with their prices. Results showed that spaghetti
samples had similar values in terms of optimum cooking time, cooking loss, and water absorption capacity. The
quality characteristics of spaghetti samples were found to be acceptable according to the information in the literature.
At the same time, insignificant correlation existed between the quality parameters and price of spaghetti samples, with
an exception for the parameters of color and elasticity. A positive correlation of 0.74 was found between the price and
color characteristics (CIELAB) of samples. Samples that provide the highest elasticity values also had the highest
price. Similarly, the lowest elasticity value was obtained for one of the samples with the lowest price.
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Marketteki Spagetti Makarna Fiyatlar ile Kalite Parametreleri Arasindaki iliski
0z

Spagetti makarna dinyanin en ¢ok tuketilen gida Urinlerinden biridir. Ekonomik, besleyici, lezzetli ve hazirlanmasi
kolaydir. Kalite 6zellikleri hammadde ile yakindan iligkilidir ve kaliteyi belirleyen temel parametreler, rengi, gérinimu
ve pisirme ozellikleridir. Bu ¢alismanin amaci, spagetti makarna kalitesi ve fiyati arasinda bir iligki olup olmadigini
belirlemektir. Bu kapsamda, Mersin ilinde bulunan marketlerden secilmis 16 farkli ulusal markaya ait spagetti
makarnanin, fizikokimyasal ve pisirme kalitesi Ozellikleri degerlendirilerek fiyatlari ile karsilagtirilmistir. Sonuglar,
spagetti makarna 6rneklerinin optimum pisirme suresi, pisirme kaybi ve su absorplama kapasitesi agisindan benzer
degerlere sahip oldugunu gostermistir. Spagetti makarna Orneklerinin kalite 6zellikleri literattirdeki bilgilere gore kabul
edilebilir bulunmustur. Ayni zamanda, spagetti makarna Orneklerinin kalite parametreleri ile fiyati karsilastirildiginda
sadece renk ve elastik 6zelliklerinin, Griinlerin fiyati ile pozitif bir korelasyon gdsterdigi bulunmustur. Orneklerin fiyat
ve renk Ozellikleri (L*, a*, b*) arasinda 0.74 degerinde bir korelasyon bulunmustur. Tekstlrel olarak en yiksek
elastikiyet degerlerini saglayan érneklerin, ayni zamanda en yuksek fiyata da sahip olan érnekler oldugu goértlmustur.
Benzer sekilde, en diuslk elastikiyet degeri ise en dusuk fiyata sahip olan drneklerden biri oldugu goérilmastar.

Anahtar Kelimeler: Spagetti, Kalite parametreleri, Tiketici algisi
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INTRODUCTION

Social life in societies has experienced certain changes
due to fast technological and economic developments.
These changes have increased the tendency toward
foods that have a long shelf life, are economical, and
easy to prepare. The increase in pasta consumption in
recent years around the world is one of the salient
behavioral tendencies [1]. According to the report by the
International Pasta Organization, 14.3 million tons of
pasta is consumed in the world. Turkey is the fourth-
highest pasta producer in the world, producing
1,202,440 tons per year, and ranks as the sixth-highest
consumer, with 506,107 tons per year [2]. Pasta’s
nutritional value, low prices, various preparation
methods, and easy and fast preparation contribute to
this increase. In particular, the preparation of pasta with
various ingredients is accepted in societies with different
food cultures because each society can prepare pasta
according to its own taste. A study has shown that
spaghetti is the most consumed pasta type, accounting
for 25% of Turkey's pasta consumption. On the other
hand, the recent increase in pasta consumption in the
salad category is interesting [3].

Spaghetti is a complex carbohydrate source with no
cholesterol and low fat and sodium levels [4]. Good-
quality pasta production cannot be achieved only with
high-quality semolina. Providing optimum process
conditions is also necessary. The effects of the
characteristics of semolina and the process conditions
on the pasta quality are known [5]. Pasta dough made
from durum wheat has ideal rheological characteristics
for the pasta production process. Durum wheat pasta is
resistant to degradation during cooking, and the hard
structure of durum wheat also protects the pasta from
breakage. However, differences between durum wheat
may be seen due to the protein ingredient and gluten
resistance. Gluten being higher than gliadin ratio,
compared to durum wheat that has the lower gluten ratio
levels of proteins, have a better cooking quality [6].
There are different studies in the literature about the
evaluation of spaghetti quality, cooking time, cooking
loss CL, water absorption capacity (WAC), and color
parameters [7,8]. On the other hand, when consumer
perception of product quality is examined, consumers
mostly think that the product price is the first indicator of
product quality. There is a strong and directly
proportional relationship between quality and value [9].
Consumers believe that the more expensive a product,
the better its quality. Based on this perception, they
agree to pay more to buy higher quality products, and
price is an important metric for determining quality
products [10]. The relationship between price and
quality depends on the suitability of the food product
category. Therefore, higher-priced products should have
higher costs, resulting from better design, superior
workmanship, better content, longer durability, or other
aspects of product quality [9]. Numerous studies have
shown that the relationship between the price and
quality of nondurable products is inconsistent [11].
Additionally, the relationship between these two
variables significantly varies from country to country
[12].
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Jood et al. [13], examined thirty-two food product
categories in terms of the quality and price relationship.
According to their findings, none of the food product
showed a strong positive correlation between price and
quality, and only two showed a moderate positive
correlation. They concluded that the higher the price, the
higher the quality is not supported regarding food
product categories [13].

Therefore, the purpose of this study is to examine the
quality of spaghetti in different price ranges and to
determine if any relationship exists between price and
quality parameters.

MATERIALS AND METHODS
Materials

In this research, 16 different spaghetti samples of
different brands were obtained from nationwide chain
supermarkets in Mersin, Turkey. They were bought with
no special discount. The details about the samples used
in the study are presented in Table 1.

All experiments were conducted as three parallels and
three repetitions, except the cooking time experiments,
which were conducted as two parallels and three
repetitions.

Table 1. Price of spaghetti samples

Sample code?! Price, TL2
SPG-1 0.8
SPG-2 0.8
SPG-3 0.9
SPG-4 0.9
SPG-5 0.9
SPG-6 1.0
SPG-7 1.0
SPG-8 1.0
SPG-9 1.0
SPG-10 14
SPG-11 15
SPG-12 1.6
SPG-13 1.6
SPG-14 1.8
SPG-15 2.0
SPG-16 2.0

1SPG: spaghetti sample code, ?Price
for 500 g package

Methods
Diameter of Spaghetti Samples

The diameters of dry and cooked spaghetti samples
were measured with an electronic micrometer (Mitutoyo
Digital Vernier Caliper, Tokyo, Japan). Four strands
were randomly selected from each spaghetti package
and measurements were made from three different
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locations of each strand. The average of these 12
measurements was taken for each data.

Color Analysis of Raw Spaghetti

A machine vision system [14] was used for the color
analysis of the raw spaghetti samples. This device is a
specially designed color measuring cabinet with a digital
camera with predefined light/darkness (lumen value)
conditions. The results are obtained by averaging the L*,
a*, and b* values of each pixel of the sample photo
taken with the digital camera in the cabin. Then, the
average L*, a*, and b* values of the sample are
calculated with a specially designed software on the
computer connected to the device. In addition to these
values, a color score obtained from these values was
calculated. This equation was used in several studies
[21, 24] in the literature, and the score obtained was
defined as a numerical expression of the color quality of
the pasta. The equation is described below.

Color score = (L*+ (b*X2)/20) [21]

Hareland et al. [24] stated that, the color of spaghetti or
semolina is generally considered to be the most
important single factor where deep amber or gold is
most preferred. The degree of yellow pigmentation
determines the amount of color [24]. In this study, the
color scoring equation is used together with the
evaluation of the L*, and b* values.

Optimum Cooking Time

The cooking times for spaghetti samples were
determined according to the AACC 66-50 method [15].
In this method, the time required for the disappearance
of the white core in the center of the spaghetti strips
when they are squeezed between two glass plates was
taken as the optimum cooking time (OCT).

Water Absorption Capacity and the Cooking Loss

The WAC was determined from the weight difference
between the weights of the uncooked and the cooked 25
g spaghetti according to Eqg. (1). The amount of dry
matter passing into water (cooking loss, CL) was
determined by drying the boiling water of samples until
the samples reached a constant weight in a 100 C
incubator and calculating according to Eq. (2) [15].

WAC (%) = {[(weight of cooked pasta) — (weight of raw
pasta)]/(weight of raw pasta)} x 100 (1)

CL (%) = [weight of drained residue in cooking
water/weight of uncooked spaghetti] x 100 (2).

Sensory Analysis of Raw Spaghetti

Sensory analyses of the raw spaghetti samples were
conducted with semi-trained panelists (n=15, 9 males, 6
females, aged 20-51). The panelists were asked to
evaluate the raw spaghetti samples based on their color,
breaking strength, and overall acceptability. To examine
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each feature, a nine-point hedonic scale was used, with
categories of “extremely unpleasant” (1), “neither good
nor bad” (5), and “extremely pleasant” (9) [16].

Texture Analysis

Texture analyses of the spaghetti samples cooked
according to the OCT were conducted using a TA-XT2
Texture Analyzer (Stable Micro System, Surrey, UK)
equipped with a 5 kg load cell. The firmness (the
maximum cutting force, N, required to cut the cooked
spaghetti) test was conducted as three parallels with
repeated cooking. For each parallel, five spaghetti
pieces were placed adjacent to each other on an
aluminum platform. The samples were placed under the
test probe in a position to allow cutting from the center
point. Then the samples were compressed with a
stainless steel blade (TA-43 Warner-Bratzler Blade)
moving at a speed of 1 mm/s, according to the method
of Joyner et al. [17]. The average of the values from the
three repetitions was taken as the firmness value.

Tension test was conducted with an A/SPR
spaghetti/noodle rig probe (settings: pre-test speed: 3
mm/s; test speed: 3 mm/s; post test speed:5 mm/s;
initial distance: 10 mm and final distance: 100 mm) to
determine the tension resistance of the cooked
spaghetti samples, according to the method of Foscia
et al. [18]. The results, stated as the maximum breaking
strength, were evaluated by averaging the nine
measurements from three different cooking replications.

Statistical Analysis

Each analysis for each sample was performed at least in
triplicate. The results were statistically analyzed with
one-way analysis of variance (ANOVA), followed by
Duncan’s test, using SPSS, Version 16.0 (SPSS Inc.,
Chicago, IL). Statistical analyses were performed at a
significance level of a=0.05.

RESULTS AND DISCUSSION

Diameters Changes in Spaghetti Samples during
Cooking

The increase in the diameter of the samples after
cooking was statistically similar. The average diameter
value of all raw samples was found to be 1.6+0.1. The
diameter values of all samples were close to each other,
the highest 1.8 and the lowest 1.4. The average
diameter value of all cooked samples was found to be
2.31£0.1. The diameter values of all samples were close
to each other, the highest 2.6 and the lowest 2.1.
Spaghetti 2 had the highest diameter for both the raw
and cooked samples. At the same time, this sample had
the lowest CL value. However, no correlation existed
between the CL value of the samples and the diameter
changes during cooking. In addition, a correlation
between the diameter change and WAC is expected,;
however, no such correlation was found in the results.
This may be because the properties of the samples
affecting these parameters were very similar. Manthey
et al. [19] added different buckwheat bran flours to the
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spaghetti at different levels and found the samples to
have an average diameter of 1.63 mm. Hernandez et al.
[20] added different amounts of resistant starch to the
spaghetti and found the average diameter of the
samples to be between 1.61 and 1.55 mm. According to
this data, the raw diameter value is not affected much
even if the components change.

Color Analyses

The color of raw spaghetti is an important quality factor
in terms of consumer preferences. The first two of the
parameters L* (lightness), a* (redness), and b*
(yellowness) are considered to be more important in
terms of color properties. The color values of the
spaghetti samples were categorized as high brightness
(L*) and low chromatic index according to previous

studies in the literature [21, 22, 23]. Martinez et al. [21],
used color scoring equation (L*+ (b*X2)/20) suggested
by Hareland et al. [24] to evaluate the color of the
spaghetti samples in their studies.

As a result of the color analysis, SPG-13 sample had
the highest brightness value. According to the sensory
test results, the samples with the highest score
statistically are SPG-12, SPG-13, SPG-14 and SPG15.
Accordingly, the results of the sensory analysis and
color analysis are consistent with respect to brightness.
These four samples are present in the high-price group,
and thus, price and quality can be linked as two
parameters that change proportionally. In general,
although a statistically significant difference exists
between the L*, a*, and b* values of the samples cannot
be correlated with their prices (Table 2).

Table 2. Color of spaghetti samples!

Sample L a b* Color score
SPG-1 62.790¢ 24.859 52.124¢ 8.4
SPG-2 60.15¢ 26.724¢ 50.99¢f9 8.1
SPG-3 58.16¢819 25.98¢8f 49.709:Mi 7.9
SPG-4 59.34d4¢ 25.82¢h9 50.73&fah 8.0
SPG-5 57.59%9 25.87¢f9 48.25 7.7
SPG-6 61.59¢ 27.52¢4 51.43%ef 8.2
SPG-7 58.47¢f 29.40° 51.37%ef 8.1
SPG-8 57.55"9 20.34" 44,82k 7.4
SPG-9 58.008"9 28.95P¢ 48.99" 7.8
SPG-10 62.69°¢ 25.38¢8%9 53.73¢ 8.5
SPG-11 56.759 20.90" 41.30' 7.0
SPG-12 62.25°¢ 24.429 49.37Mu 8.0
SPG-13 66.802 31.552 60.642 9.4
SPG-14 63.94° 28.550¢ 58.30° 9.0
SPG-15 61.83° 21.02" 50.36"9: 8.1
SPG-16 58.87¢ef 28.88°¢ 52.61¢¢ 8.2

lvalues within a column followed by a common letter are not

significantly different (p>0.05).
Optimum Cooking Time

No correlation existed between the OCT and other
cooking properties. Generally, the cooking and textural
characteristics of the final product depend on the
gelatinization of the hydrated starch and the interactions
of the starch with the protein matrix during cooking.
Long OCT and high WAC means that more water is
diffused into the starch and protein matrix and they
interact with each other [22].

Water Absorption Capacity and Cooking Loss

The CL is an indicator of the overall cooking
performance, and it is considered as a sign of resistance
to fragmentation during cooking. Low amount of residue
shows high quality [25]. Larrosa et al. [25] reported that
the CL should be <12g /100g. According to Martinez et
al. [21], in the spaghetti made from semolina, the CL
should not exceed 7% — 8%. The CL of the spaghetti
samples in the current study varied from 4.59% to
6.50% (Table 3). According to both findings, it can be
concluded that all analyzed samples had acceptable
values of CL. The CL is inversely proportional to the
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elastic properties of spaghetti. In other words, the
excess of solid matter in the cooking water means that
the spaghetti loses its elastic properties [25].

Simply, the weight gain of cooked spaghetti is due to the
water absorbed during cooking [25]. The WAC is
expected to be in the range of 254%-267% [21].
Additionally, differences in WAC may be related to
particle size. As the particle size gets smaller, the
surface area will increase, and the WAC will increase at
the same rate. Differences in the WAC may also be
related to the chemical and protein compositions. The
increase in the WAC has always been associated with
increased solubility in amylose and loss of the crystal
structure of starch. Flours with high WAC have more
hydrophilic components. The flour with low WAC may
have a less amount of polar amino acids [23].

In this study, spaghetti samples had similar values in
terms of CT, CL, and WAC, and no correlation existed
between them (Table 4). When these values are
compared with the price of the samples, it is seen that
no correlation exists between price and these
parameters (Table 4).



S. Serin, K. Yarim, S. Sayar Akademik Gida 18(2) (2020) 135-142

Table 3. Optimum cooking time (OCT, min), cooking loss (CL, %), water absorption capacity
(WAC, %), dry diameter (DD, mm) and cooked diameter (CD, mm) values of spaghetti

samples!
Sample code DD (mm) CD (mm) WAC' (%)  OCT (min) CL (%)
SPG-1 1.580%d¢ 2.177%ef 142.8%¢ 9.3¢ 6.42P
SPG-2 1.8032 2.603? 136.54 9.5b¢ 4.64
SPG-3 1.600¢4 2.247¢49¢e 177.43° 10.2° 5.4bcd
SPG-4 1.600¢4 2.317bcd 159.80¢ 11.22 5.73bc
SPG-5 1.4739 2.260¢de 175.23b 9.5b¢ 5.2¢d
SPG-6 1.597¢d 2.327bcd 169.220 9.5b¢ 5.0
SPG-7 1.527f 2.1979ef 182.42 10.52P 5.5ab.cd
SPG-8 1.5408f 2.407°¢ 185.72 10.62P 5.0¢d
SPG-9 1.403" 2.200%ef 176.02P 8.54 6.52
SPG-10 1.583¢de 2.263¢cde 158.5°¢ 9.1° 5.4b.c.d
SPG-11 1.680° 2.447° 146.0¢4 10.52p 5.93bc
SPG-12 1.623°¢ 2.2179ef 159.6°¢ 11.0? 6.020:¢
SPG-13 1.603¢4 2.343bcd 160.0°°¢ 9.5b¢ 5.1¢d
SPG-14 1.623°¢ 2.393b¢ 138.14 9.3¢ 5.63bcd
SPG-15 1.4669 2.1378f 175.62° 9.4°¢ 5.1¢d
SPG-16 1.5579%ef 2.067 159.80¢ 9.2¢ 4.6¢
*Weight basis. * Values within a column followed by a common letter are not significantly different
(p>0.05).

Table 4. Pearson correlation coefficients (r values) between cooking quality of samples

Instrumental & chemical analyses Sensory analyses

OCT, min WAC, % DD CL, % Color MBS, N BD, mm Firmness, N Color BS OA
WAC, % 0.12
RD 0.30 0.09
CL, % -0.03 -0.13 0.03
Color Score -0.24 -0.31 -0.22 -0.17
MBS, N -0.03 -0.14 0.15 -0.16 0.18
BD, mm 0.29 0.15 -0.01 -0.24 -0.12 0.04
Firmness, N 0.07 -0.727 0.13 -0.40 0.39 0.48 -0.01
Color 0.01 -0.38 -0.46 -0.19 0.64~ 0.1 0.15 0.36
BS 0.04 -0.36 -0.41 -0.23 0.70° 0.21 0.16 0.25 0.82"
OA -0.02 -0.26 -0.49 -0.30 0.72" 0.09 0.17 0.27 0.96" 0.88"
Price, TL -0.13 -0.16 -0.41 -0.33 0.30 0.36 -0.04 0.26 0.74" 0.54 0.71"

“and ™ mean that the correlations are significant at p<0.05, p<0.01 levels, respectively. WAC, Water absorbance capacity; DD, dry
diameter; CL, cooking loss; MBS, maximum breaking strength; BD, breaking distance; BS, breaking strength; OA, overall

acceptability.
Sensory Analyses

Sensory analysis was performed to compare the
customer perception of the spaghetti samples on the
market shelf. The obtained data are presented in Table
5. The table shows that the score of sensory
parameters, color, and overall acceptability from the
panelists increased linearly according to the price,
except for SPG-16. When the breaking strength scores
of the samples were compared, no statistically
significant difference existed between the values.

On the other hand, the color and overall acceptability
scores of the samples followed almost the same trend.
According to this result, it can be said that the color of
samples directly affects the overall consumer
acceptability. According to the data in Table 4, sensory
analysis parameters showed a high correlation with
each other. In addition, overall acceptability, breaking
strength, and color, which are sensory analysis
parameters, have the highest correlation with price
among all the parameters in Table 4.

139

Texture Analyses

Textural parameters are important characteristics for the
baking quality of spaghetti. In addition, the textural
characteristics of spaghetti are relatively more important
for the consumer. The textural properties of spaghetti
are generally influenced by the matrix network of starch,
gluten, and other components [23, 26]. However, the
protein content and quality are considered to be more
important than all wheat grain components that affect
cooking and texture qualities. As the gluten content
increases in the wheat flour, the cooked spaghetti
becomes harder and less sticky [27]. Textural properties
are difficult to compare with the literature because they
are closely related to the starch source, the components
used, the processing conditions used in pasta
production, and the structural characteristics of the
pasta [22].

Elasticity and breaking strength were investigated as the
breaking distance and maximum stress to the spaghetti
breaking point [26]. Elasticity is defined as the distance
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from the start of the pull to sample rupture and the
breaking strength is the maximum peak force. The
elastic properties of spaghetti are thought to be
inversely proportional to the amount of the excess of
solid matter in the cooking water, as mentioned by
Larrosa et al. [25]. In this context, the excess amount of
the solid matter passing the water increases the
undesired stickiness of spaghetti. And this may reduce
the spaghetti elasticity. When the results of the
maximum breaking strength in Table 6 are considered,
statistical differences exist between the samples, but
these values compared to the price of the samples; low-
priced and high-priced samples have statistically similar
maximum breaking strength values. Numerically, it is

seen that the low-priced samples have the lowest
maximum breaking strength. At the same time, it
appears that the samples with a price of 1.6 and above
have the highest maximum breaking strength (0.363 and
above).

The cutting force is directly related to the firmness of
cooked spaghetti [25]. The spaghetti firmness is defined
as the maximum (peak) force required to completely cut
the spaghetti strand [17].

The samples have statistically different firmness values,
and no correlation exists between the firmness value
and the samples price, according to Table 6.

Table 5. Sensorial characteristics of raw spaghetti samples!

Sample code Color? Breaking strength?  Overall acceptability?
SPG-1 4.449%¢ 6.002P 5.08¢9ef
SPG-2 4.,78¢4d 5.642b 4.90%9
SPG-3 4.82¢4d 5.21ab 5.409ef
SPG-4 5.30¢d 5.57ab 5.434ef
SPG-5 4.,584¢ 5.14ab 4.85¢%%9
SPG-6 4.274¢ 5.932b 5.008f
SPG-7 4.23%¢ 5.362°P 4.84¢°%9
SPG-8 2.50f 5.002P 3.61¢
SPG-9 3.508f 4.57° 3.71%9
SPG-10 6.672P° 5.932b 6.292b.C
SPG-11 4.56%¢ 5.142b 4,189
SPG-12 7.582 6.292 6.642°
SPG-13 7.362 6.572 7.2920
SPG-14 7.472 6.072P° 7.002P
SPG-15 7.272 6.572 7.432
SPG-16 5.92b¢ 5.642b 6.170cd

1 Values within a column followed by a common letter are not significantly different
(p>0.05). 2 9 point hedonic scale with the degree of liking: 1=extremely dislike to

9=extremely like

Table 6. Mechanical behaviors of cooked spaghetti samples?

Elastic properties

Firmness

Sample code

Maximal breaking strength, N

Distance, mm  Max. cutting force, N

SPG-1 0.330¢¢
SPG-2 0.348¢de
SPG-3 0.297¢
SPG-4 0.336%¢
SPG-5 0.327¢4¢
SPG-6 0.4402
SPG-7 0.308°
SPG-8 0.4332P
SPG-9 0.357bcde
SPG-10 0.351¢de
SPG-11 0.363b.cde
SPG-12 0.4032bcd
SPG-13 0.3942b.cd
SPG-14 0.4243b¢
SPG-15 0.331¢%¢
SPG-16 0.4002bcd

20.94%9 3.90%h
38.44¢de 6.57
34.36cdef 3.769N
54.09%P 5.00¢4
65.872 3.889N
48.87°¢ 4.21%
22.02%9 3.66M
33.19¢cdef 4.428f
13.359 3.91feh
37.76%4¢ 4.26"9
25.34¢%19 4.874¢
47.76°¢ 5.02¢4
31.68%ef 5.72b
22.20%9 6.55%
38.71¢de 3.32
43.38Pcd 5.44P¢

IValues within a column followed by a common letter are not significantly different (p>0.05).

CONCLUSION

The quality parameters of 16 different spaghetti samples
with different prices were evaluated. The quality
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characteristics of all the samples were in the range of
the findings in the literature. However no significant
correlation was found between the price and the cooking
and physicochemical characteristics of the samples. But
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significant correlations were found only between price
and sensory parameters. Correlation coefficients of
color and OA (overall acceptability) characteristics are
between price and 0.74 and 0.71, respectively. At the
same time, positive correlation was found between the
price and color properties of the samples (L*, a*, b*) with
0.74. Thus, both sensory color assessment results and
color analysis test results confirm a strong relationship
between their color and price. Besides, although there is
no linear relationship between the elastic properties of
the samples and their prices, the samples that provide
the highest elasticity values are SPG12 (0.403 N),
SPG14 (0.424 N) and SPG16 (0.400 N), which are also
the highest in price (1.6, 1.8 and 2.0%). Similarly, the
lowest elasticity value is SPG3 (0.297 N), which is one
of the lowest prices (0.9%).
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