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This study describes the changes that occur during the ripening of cheeses made with a plant coag-
ulant derived from artichoke flowers (Cynara scolymus). The results indicate that the physicochemi-
cal composition during ripening evolves similarly to other cheeses. The texture and sensory features
of the cheeses during ripening evolved differently from that observed for other goat cheeses.
Although it is common for a bitter taste to develop during the ripening of cheeses elaborated with
plant coagulants, bitterness was scored very low in the cheeses made with artichoke, so that these
cheeses could be suitable for marketing.
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INTRODUCTION

High-quality cheeses made with goat milk could
have an important value in economies of Mediter-
ranean countries. Although Europe, particularly
Italy, France and Switzerland, produces many dif-
ferent cheeses with raw milk, manufacturers tend
to pasteurise milk to improve the microbiological
quality of the derived products in obeisance of the
current international trade regulations. To replace
the complex microflora eliminated by the heat
treatment, and to achieve similar cheese proper-
ties, commercial starters are used. Furthermore,
the use of starter cultures may also help to reduce
the level of negative descriptors, such us bitter-
ness, if a mixture of yeasts and Geotrichum spp.
is used (Gaborit et al. 2001).
Some studies have described the use of plant

extracts for milk coagulation (Garc�ıa et al. 2012)
to obtain chesses with high value for their taste
and quality (Fern�andez-Salguero et al. 2002). For
example, it has been found that plants belonging
to Cynara species are effective as a coagulant, the
most studied being Cynara cardunculus and Cyn-
ara scolymus. Indeed, C. cardunculus is the most
widely used and characterised plant coagulant
(Tejada et al. 2008; Ordiales et al. 2014). Recent

studies characterised the enzymic action and
coagulant activity of cynara crude extracts, along
with their ability to hydrolyse caseins (Chazarra
et al. 2007). This type of plant coagulant contains
different enzymes with milk-clotting activity,
such as the cyprosins A, B and C and the cardo-
sins A, B, E, F, G and H (Sarmento et al. 2009).
Furthermore, Sidrach et al. (2005) confirmed that
plant coagulant obtained with artichoke also con-
tained three proteinases (cynarases A, B and C)
with milk-clotting activity. Although these studies
were performed in both laboratory and pilot plant,
none focused on the production of cheeses with
the artichoke plant extract at semi-industrial level
while studying the physicochemical, microbiolog-
ical, textural and sensory changes that occur in
the cheese during ripening.
Goat milk flavours and odours are important

because sensory attributes play a significant role
in consumer acceptance. These sensory attributes
change throughout ripening, which is influenced
by different factors, such us coagulant, starter
culture and ripening conditions (Ortigosa et al.
1999). Therefore, appropriate monitoring of the
evolution of the sensory attributes of cheeses
during ripening can be useful, especially for the
development of new dairy products.

*Author for
correspondence. E-mail:
mbelen@um.es

© 2015 Society of
Dairy Technology

96 Vol 69, No 1 February 2016 International Journal of Dairy Technology

doi: 10.1111/1471-0307.12225



In previous studies, Garc�ıa et al. (2012, 2014a,b) checked
the adaptability of cardoon as a plant coagulant at semi-
industrial level with and without starter cultures and
compared the use of cardoon and artichoke for goat milk
coagulation. However, they provided little information
regarding the evolution of a cheese made from artichoke
flowers during ripening. Hence, the aim of this work was to
study the physicochemical, textural, microbiological and
sensory changes that occur during the ripening of a goat
cheese made with artichoke coagulant extract and commer-
cial starter at semi-industrial level.

MATERIAL AND METHODS

Milk, culture starter and plant coagulant
Murciano-Granadina goat milk was used for cheesemaking.
The average weights of protein, fat and dry matter content of
milk were 3.14 � 0.07%, 5.40 � 0.06% and 13.4 � 0.09%
(w/w), respectively. Milk was pasteurised at 72 °C for 20 s
in an industrial plate heat exchanger at Alimer S. Coop.
(Murcia, Spain). After pasteurisation, the milk had 0.15% of
lactic acid and a pH of 6.51. The culture starter used con-
tained thermophilic bacteria, Micrococcus spp., Geotrichum
spp. and yeasts (‘Iota Vacherin’ Coquard, Villefranche-sur-
Saône, France). Artichoke flowers (C. scolymus) harvested
from a crop field were used for the preparation of plant coag-
ulant extract, which was obtained as described by Garc�ıa
et al. (2012) by suspending 100 g of ground artichoke flow-
ers in 900 mL of water for 10 min. The resulting extract
was filtered through a cheesecloth and centrifuged at 1252 g
for 10 min. The supernatant was filtered through filter paper
and kept at �18 °C until use.

Cheesemaking and sampling
Cheesemaking was carried out in the company ‘Alimer
Cooperative Society’ (Lorca, Murcia, Spain). First, 80 L of
pasteurised goat milk was added to a 100-L semi-industrial
vat, to which 24 mL CaCl2 solution (Chr. Hansen,
Hørsholm, Denmark at a concentration of 510 g/L) and
commercial starter culture (32 mg/L of milk) were added.
Then, the plant coagulant (45 g of flowers/100 L of milk)
was added and after one hour, the curd was cut (in
4 min), followed by a 6 min pitching step. The milk was
then stirred (2 min) and pitched again (2 min). The stirring
and pitching processes were then repeated and finally, after
a stirring (2 min) one more time, the cheese vat was emp-
tied and the curd was moulded in circular multimoulds, left
unpressed and brined (17% brine solution for 30–40 min).
The curd was kept for 24 h at 4 °C, before placing in the
ripening chamber (12 °C and 85% relative humidity).
Cheesemaking was carried out the same day in duplicate,
and about forty cheeses of 300–400 g were obtained. Two
cheeses per cheesemaking and sampling day were analysed
in duplicate during ripening.

Physicochemical analyses
All the analyses were made in duplicate as described by
Garc�ıa et al. (2012). The pH was measured by suspending
5 g � 0.1 mg of grated cheese in 30 mL of distilled water
and stirring for 10 min. Measurements were made using a
Crison� pH meter (micro pH 2001, Barcelona, Spain) con-
nected to a Crison� glass-combined electrode (1952–2002)
previously calibrated at room temperature. The dry matter
content (DM) was determined by oven drying a cheese sam-
ple (3 � 0.1 g) at 105 °C to constant weight (IDF 2004).
The fat content was measured in duplicate by the Van Gulik
method (ISO 2008). Fat in dry matter (FDM) was calculated
by the formula FDM = (F 9 100)/DM, where F is the per-
centage of fat in the cheese and DM is the percentage of dry
matter. The cheese protein content was calculated according
to the Kjeldahl method (IDF/RM 2008), and distillation was
carried out in a B€uchi automatic distiller (323, Flawil, Swit-
zerland). The measurement was completed using a 20 Metr-
ohm automatic titrator (702 SM Titrino, Flawil, Switzerland).
Protein in dry matter (PDM) was calculated by the formula
PDM = (P 9 100)/DM, where P is the percentage of protein
in the cheese and DM is the percentage of dry matter.

Nitrogen fractions
Water-soluble nitrogen (WSN), 12% trichloroacetic acid-sol-
uble nitrogen (TCASN) and phosphotungstic acid-soluble
nitrogen (PTASN) were determined following the method
described by B€utikofer et al. (1993). The results are shown
as the ratio between each nitrogen fraction to total nitrogen
(TN).

Microbiology
Total coliforms, Escherichia coli, Staphylococcus spp. and
Listeria spp. were analysed in duplicate using decimal dilu-
tions in peptone water (Biorad, Hercules, CA, USA). Total
coliforms bacteria were counted on Violet Red Bile Agar
(Laboratorios Conda, Madrid, Spain) and incubated at
30 °C for 24 h (AFNOR 2009). Escherichia coli were
counted on Rapid E. coli (Biorad) and incubated at 45 °C
for 24 h (AFNOR 1993). Staphylococcus were counted on
Baird Parker (Biorad, Hercules, CA, USA) and incubated at
37 °C for 24–48 h (AFNOR 2004). Listeria spp. was
detected by ISO 11290 (1996).

Texture
A texture profile analysis (TPA) was carried out as described
by Garc�ıa et al. (2014a) using a QTS-25 texture analyzer
(Brookfield CNS Farnell, Borehamwood, UK) equipped with a
load cell of 25 kg and Texture Pro V. 2.1 software (Brookfield
CNS Farnell, Borehamwood, Hertfordshire, UK). Three hours
before testing, three cube-shaped samples (3 cm3) were cut
from a rind-less cheese, wrapped in aluminium foil and equili-
brated at 20 � 0.5 °C. The TPA conditions were as follows:
20 °C room temperature; two consecutive cycles of 50%
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compression; cross-head at a constant speed of 30 mm/min
and a trigger point of 0.05 N. The texture variables, hardness
(expressed as N), gumminess (expressed as N), chewiness
(expressed as N mm), cohesiveness (adimensional), springi-
ness (expressed as mm) and adhesiveness (expressed as N s),
were calculated as described by Bourne (1978).

Sensory analysis
The sensory evaluation was performed in a laboratory
equipped for sensory analysis, at the Department of Food
Technology of the University of Murcia, by a sensory panel
of a 10 trained panellists, between 10 and 12 am. A pre-
scribed descriptive test (ISO 2005) was carried out after a
previous training in which every parameter was defined and
quantified. On each sampling day (15, 45 and 75 days),
cheese was divided into two parts: one was divided into
wedges of approximately 1 cm thickness, while the other
half was used for the visual phase of testing. Each panellist
was served with the cheese samples at 20–25 °C on a coded
plastic plate. Granny Smith apples, crackers and natural
mineral water (Aliada, El Corte Ingl�es, Madrid, Spain) were
served for cleaning the palate between samples, to be used
at the panelists’ discretion. The sample presentation was bal-
anced to account for order and carryover effects (Macfie
et al. 1989). A continuous nonstructured scale (10-point
scale) was used to evaluate the sensory descriptors, ranging
from the lowest (0) to the highest (10) intensity of each
attribute. Also, the overall score was evaluated on a scale
from the least (0) to the most accepted (10).

Statistical analysis
Statistical treatment of the data was performed with Minitab
v15.0 (Addlink Software Cient�ıfico, S.L. Barcelona, Spain).
One-way ANOVA was used to determine significant differ-
ences at the different ripening times. Pearson correlation
was used to correlate sensory and instrumental textures, and
the overall score with the other sensory descriptors.

RESULTS AND DISCUSSION

Physicochemical and microbiological analysis
Except for the FDM content, all the physicochemical param-
eters (Table 1) showed significant differences (P < 0.05) at
the different times. As regards the moisture content and aw,
the highest values were measured at 15 days, after which it
decreased significantly, markedly in the first 45 days. Ordi-
ales et al. (2013, 2014) obtained similar values and similar
behaviours in ‘Torta del Casar’ cheese, which was made
from raw sheep milk and vegetable coagulant. The decrease
in moisture content and aw during ripening may be related
to the loss of water through the cheese surface that is in
contact with the atmosphere (Bontinis et al. 2008), the
action of micro-organisms or the high osmotic pressure of
salt, which causes water to be released. Gal�an et al. (2008)

found similar aw values using a plant coagulant in sheep
milk. As regards pH, the values significantly increased dur-
ing ripening (P < 0.05), reaching a final value of 6.25. This
fact could be related to proteolysis and the breakdown of
lactic acid by yeasts, producing a de-acidifying effect (Welt-
hagen and Viljoen 1998), as, besides the yeasts present in
the starter culture, the plant extract used in the coagulation
can include these micro-organisms (Ordiales et al. 2013).
Total fat increases during maturation, but this increase is
due to the decrease in the amount of water retained in the
cheese matrix, as the FDM content does not differ signifi-
cantly during ripening. Regarding the protein content, both
total proteins and proteins in dry matter content increased
during the ripening and both showed significant differences
at the different times. These results disagree with the find-
ings of Bontinis et al. (2008), who found constant values of
protein content in calf rennet goat cheeses during ripening.
All the protein fractions evolved during the ripening. Gal�an
et al. (2008) and Garc�ıa et al. (2014a) found that soluble
nitrogen increased as ripening progressed in sheep cheese
and in goat cheese (both of them made with plant coagu-
lant). This fact may be explained by the action of plant
coagulant in cheesemaking, because as Gal�an et al. (2008)
found that the greater the amount of plant coagulant, the
greater the proteolytic action on all the nitrogen fractions in
cheese. WSN increased significantly up to 75 days, reaching
a value of 43.5% (w/w) of TN. The rapid increase in WSN
values observed in the early stages of ripening could be
explained by the residual activity of vegetable enzymes, as,
according to Sidrach et al. (2005), the maximum residual
activity for cynarase A occurs at pH values between 5.5 and
6. TCASN or the nonprotein nitrogen fraction is an index
used to evaluate molecular weight components (small pep-
tides and amino acids) in cheese (Tejada et al. 2008).
TCASN increased significantly between 15 and 45 days, but
then stabilised and showed no significant differences
between 45 and 75 days, although with a slight nonsignifi-
cant decrease in its value. Tejada et al. (2008) observed the
same slight nonsignificant decrease between 45 and 60 days
in washed goat milk cheese made with plant coagulant.
PTASN (a measurement of the free amino acid concentra-
tion) showed the same behaviour as TCASN, increasing
between 15 and 45 days and then showing a nonsignificant
decrease (P > 0.05). Tavaria et al. (2003) indicated that
micro-organisms are the main factors responsible for the
free amino acid release, so the changes observed in PTASN
during ripening may be due to the activity of the starter cul-
tures used in cheesemaking. The slight decrease observed
may be due to de-amination by the action of yeast (Weltha-
gen and Viljoen 1998).
The results of microbiological analysis (Table 2) showed

the absence of pathogenic micro-organisms. The absence of
Listeria monocytogenes and coagulase-positive Staphylococ-
cus confirmed the safe conditions and practices during
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ripening. There was a significant increase in total coliforms
between 15 and 45 days of ripening, followed by a decrease
until day 75, when the samples reached their lowest value
(4.91 log10 cfu/g). Escherichia coli did not show significant
differences between 15 and 75 days of ripening, although after
45 days of ripening, they fell substantially (2.31 log10 cfu/g).
Neither total coliforms nor E. coli showed confirm a marked
decrease, mainly because pH did not fall during ripening, so
that there was no inhibition of micro-organisms (Ortigosa
et al. 1999). The presence of these micro-organisms in pas-
teurised goat milk cheese could be due to the poor microbio-
logical quality of crude extracts of flowers (Fern�andez-
Salguero et al. 2002) or a contamination by manual handling.
However, microbial counts (Table 2) were lower than those
obtained by other authors (Ordiales et al. 2013) and the results
showed that the cheese complied with the regulation 1441/
2007 of the European Union.

Texture and sensory analysis
Texture profile analysis is an important tool in cheese char-
acterisation. Table 3 shows the results of this analysis,
which pointed to no significant differences (P > 0.05) in
chewiness, adhesiveness or springiness during ripening.
Hardness significantly increased during ripening, reaching a
value of 24 N at 75 days. Gumminess presented significant
differences between 15 and 75 days of ripening, when the

lowest (2.9 N) and the highest (4.3 N) values were reached,
respectively. The increases observed in both parameters
were probably due to a decrease in the moisture content
(see Table 1). This is because water molecules within the
three-dimensional protein matrix weaken the network struc-
ture, so that, when the water content decreases, the consis-
tency of the matrix protein increases, producing harder
products (Dimitreli and Thomareis 2007). Moreover, Van
Hekken et al. (2007) indicated that the amount of fat and
protein of the cheese also affects its texture. The lower the
fat content, the stronger the protein matrix is and the harder
the cheeses are. The results in Table 1 indicate that the

Table 1 Physicochemical parameters of cheeses during ripening (mean � standard deviation)

Ripening day 15 45 75

Moisture (% w/w) 48.5 � 0.13a 43.7 � 0.12b 42.2 � 0.12c

aw 0.974 � 0.000a 0.951 � 0.003b 0.941 � 0.004b

pH 5.63 � 0.00c 6.00 � 0.04b 6.25 � 0.01a

Fat (% w/w) 30.3 � 0.05c 33.2 � 0.66b 36.3 � 0.76a

Fat in dry matter content (% w/w of DM) 58.9 � 0.24a 58.9 � 1.05a 62.7 � 1.44a

Protein (% w/w) 13.7 � 0.06c 16.9 � 0.11b 18.7 � 0.55a

Protein in dry matter content (% w/w of DM) 26.6 � 0.05c 29.9 � 0.26b 32.3 � 0.88a

WSN (% w/w of TN) 16.2 � 0.20c 34.7 � 1.39b 43.5 � 0.53a

TCASN (% w/w of TN) 5.81 � 0.01b 12.6 � 0.40a 11.6 � 0.32a

PTASN (% w/w of TN) 1.40 � 0.07b 2.39 � 0.32a 1.79 � 0.24ab

DM, dry matter; WSN, water-soluble nitrogen; TN, total nitrogen; TCASN, trichloroacetic acid-soluble nitrogen fraction; PTASN, phosphotung-

stic acid-soluble nitrogen fraction. Different superscript (a–c) in the same row indicates statistically significant differences (P < 0.05).

Table 2 Microbiological results of cheeses during ripening (mean � standard deviation)

Ripening day 15 45 75

Total coliforms (log10 cfu/g) 5.43 � 0.01b 6.14 � 0.05a 4.91 � 0.04c

Escherichia coli (log10 cfu/g) 2.71 � 0.05a 2.31 � 0.09b 2.99 � 0.07a

Staphylococcus (cfu/g) <10 <10 <10
Listeria Absence/25 g Absence/25 g Absence/25 g

Different superscript (a–c) in the same row indicates statistically significant differences (P < 0.05).

Table 3 Textural (TPA) parameters of cheeses during ripening
(mean � standard deviation)

Ripening day 15 45 75

Hardness (N) 7.7 � 0.3b 9.9 � 0.9b 24 � 1.8a

Gumminess (N) 2.9 � 0.2b 3.5 � 0.2ab 4.3 � 0.2a

Cohesiveness (adim) 0.4 � 0.0a 0.4 � 0.0a 0.2 � 0.0b

Chewiness (N mm) 29 � 5.2a 39 � 2.0a 38 � 7.6a

Adhesiveness (N s) 4.9 � 3.6a 5.6 � 0.1a 5.9 � 0.3a

Springiness (mm) 9.8 � 1.1a 11 � 0.2a 8.8 � 2.3a

Different superscript (a-b) in the same row indicates statistically sig-

nificant differences (P < 0.05).
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FDM remained stable, whereas the PDM increased with
time, changes that could affect the texture of the cheese. On
the other hand, cohesiveness remained constant between 15
and 45 days, but had decreased significantly (P < 0.05) by
75 days of ripening. However, Garc�ıa et al. (2014a)
observed that hardness and gumminess decreased, while
cohesiveness increased in cheeses made with goat milk and
plant coagulant. These differences in similar cheeses may be
explained by differences in moisture content, as in the pres-
ent work, the moisture content is lower, and this could
explain the higher hardness and gumminess of the derived
chesses.

Given the importance of monitoring the sensory character-
istics of cheese throughout ripening, a sensory analysis was
carried out, assessing the sensory parameters of appearance,
odour, taste, texture and overall score (Table 4). As regards
texture, all the parameters showed significant differences
during ripening. There were differences in hardness between
15 and 75 days of ripening, similar to the observations made
for TPA hardness (Table 3), although with less marked dif-
ferences. Creaminess and melt showed no significant differ-
ences at 15 and 45 days of ripening, but had significantly
decreased by 75 days. The sensory parameter adherence sig-
nificantly decreased as the ripening process progressed,
reflecting an inverse behaviour with instrumental adhesive-
ness (Table 3). To determine the relationship between
instrumental (TPA) and sensory textures, a Pearson correla-
tion was carried out (TPA parameters without significant dif-
ferences during ripening were omitted) (Table 5). Sensory
hardness has no significant correlation with any parameter,
which disagrees with Benedito et al. (2000), who found a
good correlation between the instrumental and sensory
analyses for hardness. Creaminess, melt and adherences are
inversely correlated with TPA hardness and TPA gumminess
and directly correlated with cohesiveness. This agrees with
Adhikari et al. (2003), who indicated that creaminess is
inversely correlated with instrumental hardness.
In the case of appearance, the three parameters showed

significant differences between sampling dates (P < 0.05)
but evolved differently. The score given to rind colour uni-
formity increased between 15 and 45 days, but the lowest
value was obtained at 75 days of ripening. Paste colour uni-
formity significantly decreased during ripening, the maxi-
mum value being obtained at 15 days and the lowest at
75 days. Regarding cheese eyes, the highest value was
obtained at the outset, followed by a decrease in the value
at 45 days and an increase at 75 days. Although cheese
eyes may be related to the presence of micro-organisms, it
seems that in this case, the differences during ripening could
be due to differences caused by the lack of pressing, as
microbiology data (Table 2) did not reflect the changes in
cheese eyes.

Table 4 Sensorial scores of cheeses during ripening (mean � stan-
dard deviation)

Ripening days 15 45 75

Texture
Hardness 1.4 � 0.5b 2.0 � 0.7ab 2.6 � 0.5a

Creaminess 7.4 � 0.6a 7.3 � 0.5a 5.7 � 0.5b

Melt 7.9 � 0.1a 8.3 � 0.5a 6.4 � 0.5b

Adherence 3.5 � 0.6a 2.5 � 0.6b 1.3 � 0.5c

Appearance
Rind colour uniformity 7.0 � 0.1b 7.9 � 0.1a 5.4 � 0.5c

Paste colour uniformity 10 � 0.0a 8.9 � 0.1b 7.3 � 0.5c

Cheese eyes 3.0 � 0.1a 1.8 � 0.2c 2.5 � 0.5b

Odour
Intensity 8.5 � 0.4a 8.6 � 0.6a 7.0 � 0.1b

Goaty 1.0 � 0.1a 0.1 � 0.2b 0.1 � 0.4b

Acid 0.0 � 0.0a 0.1 � 0.2a 0.0 � 0.0a

Taste
Intensity 7.5 � 0.5a 7.9 � 0.3a 7.3 � 0.5b

Goaty 0.0 � 0.0a 0.0 � 0.0a 0.3 � 0.4a

Bitter 1.4 � 0.5a 0.8 � 0.3a 1.1 � 0.6a

Salty 5.4 � 0.6a 5.4 � 0.5a 5.5 � 0.5a

Acid 1.5 � 0.5a 0.0 � 0.0b 0.0 � 0.0b

Overall score 8.4 � 0.5a 8.1 � 1.0a 7.1 � 0.4b

Different superscript (a–c) in the same row indicates statistically sig-

nificant differences (P < 0.05).

Table 5 Pearson correlation of sensorial and instrumental texture

Hardness (TPA) Cohesiveness (TPA) Gumminess (TPA) Hardness Creaminess Melt

Hardness (TPA)
Cohesiveness (TPA) �0.993***
Gumminess (TPA) 0.947** �0.936**
Hardness 0.610 ns �0.673 ns 0.524 ns
Creaminess �0.912* 0.873* �0.910* �0.248 ns
Melt �0.914* 0.882* �0.813* �0.318 ns 0.921**
Adherence �0.893* 0.878* �0.975** �0.357 ns 0.938** 0.797 ns

TPA, texture profile analysis. ***P < 0.001; **P < 0.01; *P < 0.05; ns nonsignificant.
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All the sensorial parameters related to odour showed sig-
nificant differences (P < 0.05) during ripening, except acid
odour, which showed negligible values. As regards odour
intensity, similar results were obtained at 15 and 45 days and
significantly lower values at 75 days. Goaty odour scored the
highest at 15 days but had decreased by 45 and 75 days
when almost null values were obtained for this parameter.
For the taste parameters, goaty, bitter and salty tastes did not
show significant differences between sampling dates
(P > 0.05) and only the taste intensity and the acid taste dif-
fered significantly (P < 0.05). Taste intensity remained con-
stant between 15 and 45 days and was significantly lower
(P < 0.05) at 75 days. The acid taste was maximum at
15 days, but by 45 and 75 days, almost no acid taste was
noticeable. The increase in odour and taste noted at 45 days
of ripening and the decrease at 75 days may be related to the
PTASN values obtained (Table 1), because, according Tzan-
etakis et al. (1995), this type of compound acts as a precursor
of other compounds essential for flavour and odour.
The overall score did not show significant differences

between 15 and 45 days of ripening, but had decreased by
75 days. A Pearson correlation was carried out to know
which parameter was related to the overall score (Table 6).
Rind colour uniformity and paste colour uniformity are cor-
related (P < 0.01) to the overall score, and less uniformity
corresponds to lower acceptance. Odour intensity, goaty
odour, taste intensity and acid taste are also directly corre-
lated (P < 0.05) with the overall acceptance of this type of
cheese. Higher overall score associated with higher acidity
agrees with the findings of Katsiari et al. (2009), who found
that a slight acid flavour could be pleasant for panellists.
Data of Table 6 also indicate that, while affected by the
other parameters, the overall score was mostly influenced by
texture parameters, creaminess, melt and adherence
(P < 0.001). The high degree of correlation between creami-
ness and overall acceptance agrees with Gal�an et al. (2008),
who found that creaminess is highly valued by consumers,
so that any decrease in these is not good for the final accep-

tance of a cheese. Based on the sensory data obtained, the
cheese was most highly acceptable up to 45 days of ripen-
ing but was slightly less acceptable at 75 days. The accep-
tance values were higher than those obtained by Gal�an
et al. (2008), who compared sheep cheeses made with ani-
mal rennet and plant coagulant. This suggests that the use
of the artichoke along with culture starters for making pas-
teurised goat cheese can be regarded as an alternative for
the cheese industry. However, a representative consumer
panel should be carried out to evaluate whether this type of
cheese made with plant coagulant is fully accepted or not.

CONCLUSION

To conclude, it is important to point out that the physico-
chemical composition and nitrogen fractions of this kind of
cheese evolve throughout ripening, modifying both texture
and sensory parameters. The microbiological results indicate
that the cheeses maintained a good microbiological quality
throughout the 75 days of ripening. According to the sen-
sory results, this type of cheese is recommended for con-
sumption after 45 days of ripening, although the sensory
quality of the cheeses remains acceptable until 75 days.
Though the bitter taste typical of cheeses made with plant
coagulants can result in low scores, this cheese was highly
accepted by the tasters in this respect. With the plant coagu-
lant and the starter culture used, it would be possible to
obtain cheeses with a ‘traditional’ appearance by controlling
proteolysis and the microbiological changes during ripening.
In brief, this type of cheese may be sold after 15 days of
ripening and could be eaten well until 45 days. Although
the texture characteristics may show slight deterioration at
75 days of ripening, the cheeses can still be consumed at
this time, regards the other parameters analysed.
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