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ABSTRACT

Background. White cheese is of great interest for consumption. In Africa, the United States, and Greece, in 
particular, a significant number of new varieties of this cheese were introduced in 2008. 16.62% of the Mo-
roccan population does not like goat milk because of its intense flavour, which also affects the consumption 
of products derived from it. Hence, this study aims to develop a white cheese from goat milk by improving 
the flavour of the cheese to make it more acceptable to the Moroccan population by using different coagulants 
and olive oil and thyme during ripening.
Materials and methods. Six batches of white cheese made from goat milk were produced in this study and 
expressed in three groups. Two fresh white cheeses formed the first group: fresh white cheese milk coagu-
lated by a microbial enzyme (MF) and fresh white cheese coagulated by a vegetable enzyme (VF). Marinated 
white cheese made from goat milk made up the second group; it contained: marinated white cheese with olive 
oil coagulated by a microbial enzyme (MH) and marinated white cheese with olive oil elaborated by an origi-
nal plant enzyme (VH). The third group contained: marinated white cheese with olive oil and thyme made by 
a microbial enzyme (MA) and marinated white cheese in olive oil and thyme coagulated by an original plant 
enzyme (VA). pH values, moisture, fat content, protein content, and water activity (aw) were the main phys-
icochemical parameters analysed for all the types of cheese studied. All the studied cheeses were analysed for 
sensorial properties. The sensory evaluation was carried out by 14 panellists formed and explicitly trained on 
this subject to identify a set of sensory characteristics. An acceptance test was also carried out for all cheeses.
Results. The aromatic effect of olive oil and thyme increased consumer acceptance of the studied white 
cheese. Thyme had an antimicrobial effect in addition to its aromatic effect, which reduced the value of aw. 
Marinating the white cheese made from goat milk produced in this study with olive oil and thyme reduced the 
intensity of the bitter aftertaste and the “goaty” flavour, which was almost non-existent in the white cheeses 
marinated with thyme. It’s worth noting that the vegetable enzyme also masked the “goaty” flavour. Coagu-
lated white cheeses with the vegetable enzyme were the least hard and easiest to chew and had the most acidic 
smell and taste compared to those coagulated by the microbial enzyme.
Conclusion. This study presented a new cheese variety of white cheese made from goat milk. All of these 
cheeses have been characterized physiochemically. A sensory and acceptance analysis of these was also 
carried out. According to the results, the change in the type of coagulant and the mode of ripening affects 
the physicochemical and sensory characteristics of the studied cheeses. The aromatic effect of olive oil and 
thyme increased consumer acceptance of the studied white cheeses. In addition to the aromatic effect of 
thyme, the latter exhibited an antimicrobial effect, decreasing the value of aw, adding that the use of a plant 
enzyme as a coagulant masked the “goaty” flavour.
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INTRODUCTION

One of the most widely consumed types of pickled 
cheese worldwide is feta cheese (McMahon et al., 
2009). Historically, Greece has manufactured it since 
the Homeric era. Unquestionably, the cheese prepared 
by the Cyclops Polyphemus and most ancient Greeks 
was the forerunner of contemporary feta. Numerous 
sources support the Greek origins of this cheese as 
well as the ongoing influence of the Greeks on its de-
velopment (Robinson and Tamime, 1996). Feta cheese 
is a Protected Denomination of Origin (PDO) prepared 
from sheep milk or a combination of sheep and goat 
milk (Rantsiou et al., 2008). The Greek government 
created a global standard for Feta cheese in 1988 and 
submitted it to FAO/WHO. It has been and continues 
to be a vital component of the Greek diet, and its name 
has numerous associations with Greek history and 
customs (Robinson and Tamime, 1996). Feta is a soft 
white cheese that is brine-ripened (Sarantinopoulos et 
al., 2002). It is well-liked worldwide and has a pleas-
ant organoleptic quality with a salty, somewhat acidic 
taste. The body and texture of the cheese are firm, 
creamy, and smooth, making it sliceable (Kandarakis 
et al., 2001; Sarantinopoulos et al., 2002).

There was a substantial number of new white 
cheese varieties introduced in 2008, particularly in 
Africa, the US, and Greece. Approximately 109 kg of 
feta-type cheeses are produced yearly, representing 7% 
of all cheese made worldwide (McMahon et al., 2009); 
indicating a great interest in white cheese consumption. 

The creation of rennet replacements has received 
a lot of interest recently. Proteolytic enzymes of plant, 
animal, bacterial, and fungal origin have all been stud-
ied (García et al., 2015). Still, only a few appear to 
have significant potential as calf rennet substitutes, 
including microbial rennet for partial or complete 
replacement of calf rennet in cheese production (Ali-
chanidis et al., 1984). Microbial coagulants have been 
employed as alternatives to animal rennet because 
they are easy to generate through fermentation, allow-
ing for indefinite availability and a reduced price. Pro-
teases derived from Rhizomucor miehei, Rhizomucor 
pusillus, and Cryphonectria parasitica are the most 
often used microbial coagulants; the first of these, 
Rhizomucor miehei, has been utilised as an alterna-
tive to animal rennet for almost 40 years (Jacob et 

al., 2011; López et al., 2012). Numerous plants have 
been investigated as potential coagulants, but only 
a few have proven suitable for commercial cheese 
manufacturing (Lo Piero et al., 2002). Thistle (Cynara 
cardunculus) extract is the most well-known vegeta-
ble coagulant and is utilised in the Iberian Peninsula, 
mainly for manufacturing ewe’s milk cheeses (García 
et al., 2015). Torta del casar is an example of a cheese 
that used Cynara cardunculus as a coagulant from the 
maceration of these flowers in water (Delgado et al., 
2010). Nonetheless, aqueous extract made from Cy-
nara cardunculus flowers, which has been used for 
years in producing artisanal cheese, particularly in the 
Mediterranean, southern Europe, and western Africa, 
produces the desired results (López et al., 2012).

Goat milk is characterized by its intense taste and 
smell (goaty flavour), which is responsible for the 
non-consumption of this milk. This (goaty flavour) af-
fects the consumption of products derived from this 
milk. About 16.62% of the Moroccan population does 
not like this milk because of its intense flavour (Zine-
eddine et al., 2021a).

This study aimed to determine the physicochemi-
cal characteristics and the organoleptic properties of 
white cheeses made from Alpine goat milk coagulated 
separately by microbial and vegetable enzymes. It also 
aimed to improve the flavour of this cheese to make 
this product more acceptable to the Moroccan popula-
tion by marinating it with olive oil and thyme during 
ripening.

MATERIALS AND METHODS

Milk sample
Fresh goat milk from an alpine breed was studied for 
cheesemaking. It was collected from a farm in Béni 
Mellal city, Morocco. The goats were fed with a mix-
ture of fodder and pasture. The milk samples were 
stored at 4°C until laboratory analysis; these analyses 
were carried out on the same day as milking occurred. 
The physicochemical parameters were analysed by 
Milkoscan in a combi Foss 5000, Foss Electric, Hil-
lerod, Denmark. The acidity of the milk was measured 
by acid-base titration with sodium hydroxide (NaOH), 
as described by (Guiraud, 1998), using phenolphtha-
lein as a colour indicator. The results are expressed in 
Dornic degrees (°D).
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The mean values and standard deviations for the 
physicochemical composition of the milk samples are 
summarised in Table 1. These results concluded that 
the goat milk samples used in this study were homo-
geneous and that the samples could be prepared as 
a mixture.

Coagulants
In this study, two coagulants were used. The first was 
HANNILASE XP 200 CHR-HANSEN, DENMARK 
(Activity: ~200 IMCU/ml, Dosage: 33–66 IMCU/L of 
milk) from Rhizomucor miehei. Pistil from the flow-
ers of Cynara cardunculus was used as a coagulant of 
plant origin. We extracted the vegetable coagulant by 
suspending 10g of powdered flowers in 90 mL of water 
for 30 minutes. After being centrifuged for 10 minutes 
at 4000 rpm, the resultant extract was filtered through 
a cheesecloth. Using filter paper, the supernatant was 
purified and stored at 4°C until use (never more than 
2 days; López et al., 2012). Using the Berridge meth-
od, the coagulants were standardised to have the same 
milk clotting activity in standard milk as defined by 
IDF (López et al., 2012).

Cheesemaking
Six batches of white cheese made from Alpine goat 
milk were produced in this study and expressed in 
three groups. Two fresh white cheeses formed the 
first group: fresh white cheese coagulated by a mi-
crobial enzyme (MF) and fresh white cheese coagu-
lated by a vegetable enzyme (VF). Marinated white 
cheese from goat milk made up the second group; it 
contained: marinated white cheese with olive oil co-
agulated by a microbial enzyme (MH) and marinated 
white cheese with olive oil elaborated by an original 
plant enzyme (VH). The third group contained: mari-
nated white cheese with olive oil and thyme made by 
a microbial enzyme (MA) and marinated white cheese 
with olive oil and thyme coagulated by an original 
plant enzyme (VA).

The two fresh white cheese types (MF and VF) 
were produced with the two coagulants mentioned 
earlier. Alpine goat milk was pasteurised at 73°C 
for 15 s and immediately cooled to a temperature of 
32°C. Calcium chloride is always required to produce 
white cheese from pasteurised milk to ensure superior 
curd quality and coagulation (Robinson and Tamime, 
1996). For this, calcium chloride dihydrate (SIGMA- 
-ALDRICH GERMANY) was used to prepare a cal-
cium chloride solution at a concentration of 510 g/l. 
From this solution, calcium chloride was added in the 
order of 0.3 ml per litre of milk (García et al., 2015). 
The mesophilic culture was used as a starting culture, 
which was preincubated in milk at 32°C for a time of 
20 min (Tejada et al., 2006). The two types of white 
cheese were prepared in the same way up to this stage. 
The two types of coagulants were added separately 
for each preparation, with doses previously adjusted 
as mentioned above to obtain a coagulation time of 
40−45 min. After coagulation, the curd was cut into 
cubes with an edge of 2 to 3 cm with very thin vertical 
and horizontal knives and left to stand for 10 min. Stir-
ring was applied slightly until grains the size of chick-
peas were obtained, accompanied by the elimination 
of partial whey (more than two–thirds). The curd ob-
tained was left to drain in moulds at around 22°C. The 
moulds were turned 4 times at 20-minute intervals and 
incubated at 22°C for approximately 22 to 24 hours. 
The cheese blocks were removed from the moulds and 
cut into 100 ±1 g pieces in preparation for brining. 
The cheeses were immersed in a 20% brine solution 
at a temperature of 16°C for 6 hours. They were sent 
to a cold room at 4 to 6°C for 72 hours, where they 
continued to mature. This cheese was presented as the 
fresh white cheese type for both types of coagulants. 

Regarding the marinated white cheeses with olive 
oil (MH and VH), the fresh white cheese made from 
each preparation was taken and placed separately in 
dark jars containing olive oil for 2 weeks at room tem-
perature of 20−22°C. 

Table 1. The mean values and standard deviations of physicochemical compositions of milk samples

Variable Fat
%

Solid-non-fat
% Density Freezing point

°C
Protein

%
Lactose

%
Salts

%
Acidity

°D pH

Mean 3.55 ±0.60 8.42 ±0.29 1.03 ±0.00 0.53 ±0.02 3.07 ±0.10 4.61 ±0.15 0.69 ±0.02 17.25 ±1.33 6.77 ±0.07
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For the marinated white cheeses with olive oil and 
thyme (MA and VA), it was the same process as the 
marinated white cheeses with olive oil, adding 3% of 
thyme and ripened for 2 weeks.

Physicochemical analyses
The pH values, moisture, and fat content were the three 
most critical compositional factors that affected cheese 
properties (Karami et al., 2009). The pH was deter-
mined by suspending grated cheese (5 g ±0.1 mg) in 
30 mL of distilled water and stirring the mixture (wa-
ter and cheese) for 10 minutes (Boutoial et al., 2013). 
The total fat content was measured using Gerber Van 
Gulik butyrometers (Boutoial et al., 2013). The mois-
ture content of the cheese samples was determined by 
heating them to a constant weight at 102 ±2°C (Geor-
gala et al., 2005). The proteins were determined us-
ing “Kjeldahl” standard methods (Adamopoulos et al., 
2001). The water activity (aw) was measured using No-
vasina® equipment (TH 200, Lachen, Switzerland). 
Saturated salt solution patterns with known relative 
humidity values were used for calibration. The crushed 
sample was placed in the device’s cell, and the reading 
was allowed to stabilise (1 hour) before recording. All 
analyses were done in triplicate.

Sensory evaluation
The cheese samples were subjected to sensory evalu-
ation. The sensorial assessment was conducted by 14 
panellists formed and explicitly trained on this subject 
to identify a set of characteristics (whiteness intensity, 

hardness, grainy texture, porosity, elasticity, sticki-
ness, chewiness, dryness, acid smell, cream smell, 
goat smell, acid taste, salty taste, goat taste, bitter af-
tertaste, olive oil smell, olive oil taste, peculiar aroma 
smell, and peculiar aroma taste) on a scale of 0–10 
where the intensity increases with increasing number. 
The results were expressed as an average score for 
each characteristic. The six types of white cheese were 
evaluated. In order to remove any aftertaste, mineral 
water was supplied in between samples (Zine-eddine 
et al., 2021b).

For the acceptance test, civil servants, teacher-
researchers, and students from the Béni Mellal High-
er School of Technology (Sultan Moulay Slimane 
University, Morocco) took part in the consumer test 
(56  participants). These participants evaluated the 
cheeses and gave them a mark on a scale of 0–10. A set 
of 336 samples was tested.

Statistical analysis
The statistical analysis was carried out using IBM 
SPSS Statistics version 25. A one-way multivariate 
ANOVA and a Tukey test with a 0.05 significance 
level were carried out for the data analysis.

RESULTS AND DISCUSSION

Physicochemical analyses
Table 2 gathers the physicochemical parameters of the 
six types of white cheese. It expresses changes in mean 
values for water activity, protein, %, fat, %, moisture, 

Table 2. One way ANOVA analysis of the physicochemical parameters versus the types of cheese using the Tukey method 
for the grouping information and 95% confidence

Cheese aw Protein, % Fat, % Moisture, % pH

MF 0.947a ±0.001 16.74d ±0.0115 20.00c ±0.000 56.60b ±0.0361 5.00a ±0.00

VF 0.937b ±0.001 16.55e ±0.0100 20.67bc ±0.577 57.32a ±0.0200 4.98a ±0.01

MH 0.937b ±0.001 19.10b ±0.0100 21.00abc ±0.000 54.68f ±0.0300 4.68c ±0.01

VH 0.936b ±0.001 17.55c ±0.0100 22.00a ±0.000 55.57d ±0.0100 4.94b ±0.01

MA 0.932c ±0.001 19.73a ±0.0300 21.67ab ±0.577 54.90e ±0.0100 4.66c ±0.01

VA 0.928d ±0.001 19.09b ±0.0100 21.67ab ±0.577 55.89c ±0.0100 4.92b ±0.02

Means that do not share a letter are significantly different.
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%, and pH. The pH of the cheese was less than or equal 
to 5 (range of 4.62 to 5.00), as is generally reported 
for Feta cheese (Litopoulou-Tzanetaki et al., 1993). 
These pH values are required for mature Feta cheese 
to keep its high quality while being stored (Karami et 
al., 2009). White cheeses MF and VF shared the same 
group and exhibited high pH values (P < 0.05). A de-
crease in pH was observed for the marinated white 
cheese, where the white cheese VH and VA with the 
values 4.94 and 4.92 successively exhibited the high-
est pH values of the marinated white cheese. No sig-
nificant difference was observed between these two 
types. This was followed by white cheese MH and 
MA, which did not differ significantly and represented 
the lowest pH values. Tejada et al. (2006) mentioned 
that vegetable coagulants had intense proteolysis for 
cheeses made from these coagulants, which explained 
the slight change in pH between ripened and fresh 
cheese. This result may be due to the release of al-
kaline amino acids that raised the pH (Karami et al., 
2009; Werner et al., 1999). 

The moisture content values differed significantly 
(P < 0.05), ranging from 54.68% to 57.32%. Fresh 
white cheese VF and MF presented the highest humid-
ity values, 57.32% and 56.60% respectively. A decrease 
in moisture is marked in marinated white cheese types 
(the moisture of Feta cheese decreases during ripen-
ing (Robinson and Tamime, 1996). This fact stood out 
more in white cheese varieties marinated in olive oil 
alone than those with thyme. This decrease is due to 
dehydration of the cheese during ripening (Alichan-
idis et al., 1984). According to Alimentarius (2003), 
“first” quality Feta cheese has a maximum moisture 
content of 56.00%. This was the case for our study’s 
MH, VH, MA, and VA cheeses. The average protein 
content values of the six batches of cheese ranged be-
tween 16.55 and 19.73%, and all the averages were 
significantly different (P < 0.05). An increase in pro-
tein levels was marked for marinated (ripened) white 
cheeses, which is normal where decreasing moisture 
is indicated. This was the case for the fat where the 
latter’s level increased during ripening for the mari-
nated white cheese samples (Table 2). This result is 
also explained by the decrease in moisture (Robin-
son and Tamime, 1996). The measurement of aw is 
a method for determining water’s chemical potential, 
which is associated with a food’s microbiological and 

enzymatic stability (Grummer and Schoenfuss, 2011; 
Rahman and Sablani, 2009). In cheese, water activity 
is crucial since it affects the product’s quality, stability, 
and safety (Marcos, 1993). All cheeses showed low aw 
values (0.928−0.947). A decrease in aw was marked 
from fresh to pickled white cheese types (P < 0.05), 
so olive oil had a lower effect on these cheeses’ water 
activity. Notably, this decrease was most noticeable in 
the marinated white cheese with olive oil and thyme. 
Consequently, more than the sensory effect of thyme 
and olive oil, they positively influenced the microbial 
stability of these white cheese types.

Sensory evaluation
Sensory evaluation is a useful criterion for assessing 
cheese quality and acceptance (Robinson and Tamime, 
1996). Table 3 shows the one-way ANOVA analysis 
of the sensory characteristics’ response versus the six 
types of white cheese from goat milk (MF, VF, MH, 
VH, MA, VA) using the Tukey method for the group-
ing information and 95% confidence. The intensity of 
the whiteness for the six types was significantly dif-
ferent (P < 0.05), MF and MH were the whitest in 
intensity, and the latter decreased for the two types, 
VF and MA. However, VH and VA presented the least 
white cheeses in terms of intensity of this colour. Note 
that the types made by the coagulant of vegetable ori-
gin were less white than those made by the coagulant 
of microbial origin in terms of intensity. López et al. 
(2012) revealed the same results for fresh cheeses 
made from goat milk. The decrease in whiteness in-
tensity for marinated white cheeses is due to the chlo-
rophyll present in the olive oil. In addition, the thyme 
decreased this value. Regarding hardness, all the 
cheeses were significantly different (P < 0.05): MH 
and MA cheeses were the hardest, MF and VH were 
less hard, while VA and VF were the least hard of all 
the types. A significant increase in hardness for fresh 
white cheese was made by the coagulant of microbial 
origin when marinated with olive oil and thyme (al-
most double the value), while this increase was very 
low for those produced by the plant enzyme. The white 
cheeses made with the plant-based enzyme were sig-
nificantly less hard. This was not the case for (López 
et al., 2012), who found that the plant-based coagulant 
presented the hardest fresh goat milk cheeses com-
pared with those produced by the enzyme of microbial 
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origin and calf rennet. The results of our study coincid-
ed with those obtained from sheep milk cheese (Tejada 
et al., 2006), where the vegetable coagulant makes the 
cheese less hard. The casein network is disrupted by 
the extensive proteolysis occurring in cheeses manu-
factured with vegetable coagulants, resulting in a more 
homogenous structure and increased creaminess and 
softness of the cheese (Tejada et al., 2006). Calvo et al. 
(2007) found that hardness increased significantly due 
to low moisture content, which may be related to our 
hardness results (Table 2) for the microbial coagulant, 
but this was not the case for white cheese coagulated 
by a vegetable enzyme. Regarding graininess, the two 
groups were significantly different (P < 0.05). There 
was almost no graininess in the fresh white cheese, 
although the graininess increased for the marinated 
types. Tejada et al. (2006) found that Murcia al vino 
cheese made using a vegetable coagulant was less 
grainy when compared to animal rennet. The poros-
ity was more striking in the MF than the VF, and this 
criterion was raised in the marinated types (P < 0.05). 
This was not the case for the vegetable types, where 
the porosity remained almost the same for the mari-
nated types and decreased for VA. All of the white 
cheeses presented a low elasticity with a marked de-
crease for the marinated white cheese of microbial 
origin (P < 0.05). The different types of white cheese 
produced by the vegetable enzyme presented the most 
significantly different stickiness to those made from 
the microbial origin, where this character was marked 
more in the vegetable white cheese. However, it was 

low for the microbial white cheese (P < 0.05). All the 
cheeses showed low values of chewiness, where the 
white cheese of plant origin was the easiest to chew 
(P < 0.05). Contrary to the results obtained by López et 
al. (2012), the fresh cheeses made from the vegetable 
coagulant presented high chewing values. The chewi-
ness and stickiness criteria results can be explained 
by the intense proteolysis that occurs in cheeses made 
with vegetable coagulants breaking the casein net-
work, giving rise to a more homogeneous structure, 
thus resulting in greater creaminess and softening of 
the cheese (Tejada et al., 2006). Regarding dryness, the 
white cheese types of microbial origin were the dri-
est, and the intensity increased for the marinated types 
(P  <  0.05), unlike the white cheese of plant origin, 
which were the least dry (P < 0.05). For the two fresh 
white cheeses, the VF was more acidic in smell than 
the MF (P < 0.05). Although this criterion was reduced 
for the marinated types, this reduction was more strik-
ing for the microbial white cheese than the vegetable 
ones. Similarly, for the acid taste, the vegetable white 
cheese presented this character more than for the mi-
crobial white cheese (P < 0.05), while the olive oil and 
thyme reduced the intensity of the acid taste but not the 
same intensity in the smell of the latter. It should also 
be noted that acid taste and smell were always more 
intense in the vegetable white cheese than in microbial 
ones. These results highlight the effects of cardoon ex-
tracts on the flavour of cheeses. This is probably due 
to the greater proteolysis of the vegetable coagulant. 
López et al. (2012) and Tejada et al. (2006) have also 

Table 3. One way ANOVA analysis of the sensorial characteristics’ response versus the type of cheese using the Tukey 
method for the grouping information and 95% confidence

Cheese 
type

White-
ness

intensity

Hard-
ness

Grainy 
texture Porosity Elastic-

ity
Sticki-
ness

Chewi-
ness Dryness Acid 

smell
Cream 
smell

Goat 
smell

Acid 
taste

Salty 
taste

Goat 
taste

Bitter 
after-
taste

Olive 
oil 

smell

Olive 
oil taste

Peculiar 
aroma 
smell

Peculiar 
aroma 
taste

MF 8.571A 3.786B 0.571B 4.929B 1.643A 1.357B 2.643A 2.571C 4.041B 4.214A 2.143A 4.286B 5.000A 2.214A 2.929A *** *** *** ***

VF 7.500BC 3.071C 0.357B 4.071C 1.929A 2.786A 1.143C 1.071E 4.857A 4.429A 0.786B 5.143A 5.214A 1.286B 2.714AB *** *** *** ***

MH 8.143AB 6.429A 4.429A 6.286A 0.500B 0.571C 2.786A 4.643A 0.571E 1.357B 0.357BC 3.500D 3.929B 0.143C 1.714C 3.214A 3.286A *** ***

VH 7.286C 3.429BC 4.143A 4.143C 1.714A 2.929A 1.714B 1.714D 3.714B 0.571C 0.214C 4.071BC 4.000B 0.143C 2.286B 2.571BC 3.000AB *** ***

MA 7.714BC 6.286A 4.143A 5.857A 0.643B 0.857C 2.786A 3.786B 1.786D 0.143C 0.143C 3.000E 3.429C 0.071C 0.643D 2.714B 2.786BC 7.214A 7.286A

VA 7.143C 3.143C 3.857A 3.286D 1.929A 3.143A 1.214C 1.286DE 2.857C 0.357C 0.143C 3.857CD 3.714BC 0.071C 1.500C 2.214C 2.571C 3.929B 7.071A

Means that do not share a letter are significantly different.
Standard deviation of all means equals 1.
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confirmed the high degree of hydrolysis of the vegeta-
ble coagulant responsible for this result by the produc-
tion of free amino acids (FAA) present in the cheese 
(Boutoial et al., 2013; García et al., 2015). The goat 
taste and smell were marked in the MF more than the 
VF (P < 0.05), hence the masking nature of the “goaty 
flavour” for the vegetable coagulant. In addition, VH, 
MH, VA, and MA were significantly different for this 
criterion compared to fresh white cheese (P < 0.05), 
where olive oil still masked this criterion. In addition, 
the thyme effect still makes the ”goaty flavour” almost 
nil. This masking character was also the origin of the 
masking of the cream odour, which was revealed more 
in fresh white cheese (P < 0.05). Although it presented 
weakly, a significant difference (P < 0.05) was detect-
ed between the bitter aftertaste of fresh white cheese 
MF and VF, where VF had less of this criterion (Ta-
ble 3). These results agreed with those obtained with 
sheep milk cheeses made using a vegetable coagulant, 
which did not develop a very bitter taste (Tejada et al., 
2006), unlike those of cow’s milk cheeses (Tejada et 
al., 2006). Note that the intensity of the bitter after-
taste is reduced for pickled types (Table 3). This may 
be explained by the aromatic effect of thyme and olive 
oil, which masked the bitter aftertaste. The salty taste 
was significantly reduced (P < 0.05) in the marinated 
white cheese types compared to the fresh white cheese 
MF and VF, the group which presented the high val-
ues, hence the decreasing effect of this criterion by the 
olive oil and ripening time. In addition, this decreased 
even more for the types marinated with thyme (Table 
3). The taste and odour of olive oil were weakly pre-
sent in the marinated white cheese types. However, its 
intensity was marked in the microbial white cheese 
types, while it decreased significantly (P < 0.05) for the 
marinated white cheese with thyme (Table 3). For the 
taste of thyme, it was well presented in both MA and 
VA types, and we did not detect a significant difference 
(P < 0.05) between them. While it existed in the case 
of smell where the latter was revealed more clearly in 
the MA than in the VA, this was due to the intense 
odour originating from the VA previously explained.

Acceptance test
Figure 1 shows the Interval plot of participants’ ac-
ceptance for the white cheese from goat milk (95% CI 
of the mean). According to this analysis, a significant 

difference was detected between the responses of the 
participants (P < 0.05). The VA, MH, and MA were 
the types that were most accepted by the participants, 
followed by MF and VH. VF was the least accepted 
type. Therefore, using vegetable coagulants leads to 
cheeses that consumers accept less. The same results 
were showed by López et al. (2012). The aromatic 
effect of olive oil and thyme made VA the most ac-
cepted, although, before pickling (VF), it was the least 
accepted. However, pickling the latter with olive oil 
alone increased acceptance but not to the same extent 
as with thyme. Whereas for MF, marinating the latter 
either with olive oil alone or with thyme made it  more 
accepted by participants (MH and MA). No signifi-
cant difference was detected between these two types 
(P < 0.05).

CONCLUSIONS

The stickiness was more marked in the white cheeses 
produced by the vegetable enzyme. This enzyme made 
the white cheese less hard, easier to chew, and less 
white. In addition, the white cheese coagulated by the 
plant enzyme was more acidic in taste and smell than 
those coagulated by the microbial enzyme. Marinating 
the white cheeses with olive oil and thyme reduced the 
intensity of the bitter aftertaste as well as the “goaty” 
flavour, while the latter almost did not exist for the 
marinated white cheese with thyme. Marinating also 
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a,b Grouping information using the Tukey method and 95% confidence for 
the one-way ANOVA analysis of participants’ acceptance
Means that do not share a letter are significantly different

Fig. 1. Interval plot of participants’ acceptance for the white 
cheeses (95% CI of the mean)
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made the texture of the white cheese more grainy and 
less white. The aromatic effect of olive oil and thyme 
made the studied white cheeses more acceptable to 
consumers. In addition to the aromatic effect of thyme, 
the latter exhibited an antimicrobial effect which de-
creased the value of aw.
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