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Abstract

In the present study, sheep milk was used for production of yoghurts with addition of different concentrations
of pineapple, using ABT-2 cultures and its effect on antioxidant activity, total phenolic compound and 5-
hydroxymethylfurfural (HMF) contents were investigated. During storage the experimental sheep yoghurt
samples were analyzed for physicochemical parameters (total solids, fat, protein, ash, viscosity, pH, and
titratable acidity values), growth of ABT-2 probiotic cultures (Streptococcus salivarius subsp. thermophilus,
Bifidobacterium sp., Lactobacillus acidophilus), and sensory evaluation. It was determined that the addition of
pineapple to sheep yoghurt samples produced with ABT-2 probiotic culture had a very significant effect
(p<0.01) on all physicochemical analyses, antioxidant activity, total phenolic compound, HMF content,
microbiological analyses, and sensory evaluation. It was determined that the storage period had a very
significant effect (p<0.01) on viscosity, titratable acidity, pH value, microbiological analyses, appearance, and
overall acceptability. It was found that the antioxidant activity and the total amount of phenolic compounds
increased with the addition of fruit to the yoghurt samples. On the other hand, it was determined that HMF,
which is a toxic component, increased with the addition of fruit. As a result of the research, it was revealed that
by adding pineapple at different rates to yoghurt, the growth of ABT-2 probiotic cultures was supported and the
functionality increased.
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Probiyotik Koyun Yogurduna Farkli Oranlarda Ananas Ilavesinin Antioksidan
Aktivite, 5-Hidroksimetilfurfural (HMF) Icerigi ve ABT-2 Probiyotik Kiiltiir Gelisimi
Uzerine Etkisi

Oz

Mevcut arastirmada, ABT-2 kiiltiirleri kullanilarak farkli konsantrasyonlarda ananas ilavesi ile yogurt
iretiminde koyun siiti kullanilmis ve bunlarin antioksidan aktivite, toplam fenolik bilesik ve 5-
hidroksimetilfurfural (HMF) igerikleri iizerine etkisi incelenmistir. Depolama siiresince deneme koyun yogurdu
ornekleri fizikokimyasal parametreler (toplam kurumadde, yag, protein, kiil, viskozite, pH ve titrasyon asitligi
degerleri), ABT-2 probiyotik kiiltiirlerin (Streptococcus salivarius subsp. thermophilus, Bifidobacterium sp.,
Lactobacillus acidophilus) gelisimi ve duyusal degerlendirme bakimindan analiz edilmistir. ABT-2 probiyotik
kdiltiirle iiretilen koyun yogurdu &rneklerinde ananas ilavesinin tim fizikokimyasal analizler, antioksidan
aktivite, toplam fenolik bilesik miktari, HMF igerigi, mikrobiyolojik analizler ve duyusal degerlendirme {izerine
istatistiksel olarak ¢ok 6nemli (p<<0.01) etkiye sahip oldugu saptanmistir. Depolama periyodunun ise viskozite,
titrasyon asitligi, pH degeri, mikrobiyolojik analizler, goriiniis ve genel kabul edilebilirlik {izerine istatistiksel
olarak ¢ok 6nemli (p<0.01) etkiye sahip oldugu saptanmustir. Yogurt drneklerine meyve ilavesiyle antioksidan
aktivite ve toplam fenolik bilesik miktarinimn arttig1 tespit edilmistir. Diger taraftan toksik bir bilesen olan
HMF’nin de meyve ilavesiyle arttig1 belirlenmistir. Arastirma sonucunda yogurda farkli oranlarda ananas
ilavesiyle ABT-2 probiyotik Kkiiltiirlerin gelisiminin desteklendigi ve fonksiyonelligin arttig1 ortaya
konulmustur.

Anahtar Kelimeler: Koyun yogurdu, ABT-2 probiyotik kiiltiir, ananas, antioksidan aktivite, HMF igerigi
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Quality Parameters of Fruit Probiotic Sheep Yoghurt

1 Introduction

Yoghurt, a better alternative for individuals who have a number of health problems (milk
allergy and lactose intolerance) in milk consumption and contains some important components
in nutrition (such as calcium, magnesium, phosphorus, cobalamin, niacin, riboflavin, and
thiamine) at a higher rate compared to milk, is a fermented dairy product produced by adding
Streptococcus salivarius subsp. thermophilus and Lactobacillus delbrueckii subsp. bulgaricus
starter cultures at different rates to milk [1-3]. Although cow milk is generally preferred as a
raw material for yoghurt production, but due to high nutrients (total solids, fat, protein, mineral
substances, and vitamins) in sheep milk is more suitable for yoghurt production compared to
cow milk, since it is not subjected to any total solids increase process [4-6]. Sheep milk is an
important option, especially for consumers with milk allergies, due to its different micellar-
structured proteins available [7,8]. With the use of fruits and probiotic cultures in the production
of sheep yoghurt, a functional food with typical fatty acids and bioactive peptides, its functional
properties have been increased and consumer preference has been improved [9,10].

Pineapple, a rich source of vitamins A and C as well as mineral substances such as calcium,
potassium, and phosphorus, owns an important place in terms of health due to its low
cholesterol and fat contents [11]. Probiotic microorganisms, which are defined as organisms
resistant to stomach acid, strengthen the immune system, increase intestinal absorption, reduce
cholesterol levels and protect intestinal flora when taken into the body with food [12,13]. Fruits
such as pineapple added to yoghurt support the growth of probiotic organisms and increase their
survival time by creating a prebiotic effect while, enriching the yoghurt in terms of vitamins
and minerals [14,15]. In addition, it is reported that yoghurt, which already has various
functional properties, has a remarkable functional food potential in the diet as an important
antioxidant source with the addition of fruit. Today, it has become more and more important to
include antioxidant substances in the diet to protect against the effects of oxidative damage
caused by free radicals or reactive oxygen species [16, 17]. On the other hand, 5-
hydroxymethylfurfural (HMF), which is the product of thermal decomposition of sugars, is
formed as a result of heat treatment or storage applied to milk in order to extend its shelf life.
It has been proven that HMF, which is formed in the advanced stages of the Maillard reaction
and belongs to the furfurals group, has genotoxic, tumoral, and cytotoxic effects [18]. The
amount of Maillard reaction products with toxic properties such as HMF above a certain level
in milk and dairy products is important both in terms of human health and as a quality parameter
[19]. For this purpose, in the present study, antioxidant activity, total phenolic and HMF
contents were investigated in the experimental sheep yoghurt samples containing different
ratios of pineapple (5%, 7.5%, and 10%) and 7.5% sugar added. In addition, their effect on
physicochemical properties, growth of ABT-2 probiotic cultures (S. thermophilus,
Bifidobacterium sp. and Lactobacillus acidophilus), and sensory properties of the experimental
sheep yoghurt samples were examined during the storage period (1st and 10th days).

85



Quality Parameters of Fruit Probiotic Sheep Yoghurt

2 Material and Methods
2.1 Material

In the present study, sheep milk was used as a raw material in the yoghurt production, obtained
from local farms in Erzurum (Turkey); ABT-2 probiotic culture was obtained from a
commercial company (CHR Hansen/Siit-Sa Siit Sanayii iht. Malz. Tic. Sakarya/Turkey), and
pineapple fruits were obtained from the local markets in Erzurum (Turkey).

2.2 Method

2.2.1 Preparation of pineapple puree

Pineapple fruits were washed, peeled and cut in to slices to make puree, sugar was added and
mixed thoroughly pasteurized at 90+1°C for 10 minutes, and then cooled to the room
temperature and added to the experimental yoghurt samples at the rates of 5%, 7.5%, and 10%.

2.2.2 Experimental yoghurt production

Experimental yoghurt production was carried out following the flow chart given in Figure 1.
ABT-2 probiotic culture used in yoghurt production was added at 37-38°C and inoculated
samples were incubated until their pH reached to 4.6+0.1. After incubation, the samples were
left to cool at 4+1°C for 24 hours, and mashed pineapples were added at different concentration
to the yoghurt samples.

2.2.3 Physicochemical analyses of raw sheep milk and experimental yoghurt samples

Total solids, fat, protein, ash, titratable acidity, and pH values were determined in raw sheep
milk and sheep yoghurt samples by the methods given by Kavaz [20], and viscosity analysis
was performed in the experimental sheep yoghurt samples as well.

2.2.4 Determination of antioxidant activity in experimental yoghurt samples

DPPH (2,2-diphenyl-1-picrylhydrazil) free radical scavenging activity method was used to
determine the antioxidant activity of experimental yoghurt samples. For this purpose, 50 pL
yoghurt was weighed and 0.004% DPPH solution and 5 mL methanol were added to it and
mixed. After the mixture was kept at room temperature for 30 minutes, absorbance
measurement was performed on a spectrophotometer (Optizen POP) at a wavelength of 517
nm. In the determination of DPPH free radical scavenging activity, a curve was drawn with
reference to Trolox and the results were given as mg TE/100 g [21].
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Sheep milk

Pre-treatment

Homogenization (17.3 MPa)

Heat treatment (10-15 minutes at 90°C)

Cooling (37-38°C)

Addition of ABT-2 probiotic culture (30 g/100 L (w/v)

Incubation (up to pH 4.6+0.1)

Cooling (24 hours at 4+1°C)

Addition of a fruit-sugar

/%v

Control group 5% pineapple 7.5% pineapple 10% pineapple
(A) puree and 7.5% puree and 7.5% puree and 7.5%
sugar (B) sugar (C) sugar (D)

Storage and analyses (days 1 and 10)

Figure 1. The flow chart of the experimental probiotic sheep yoghurt production

2.2.5 Determination of total amount of phenolic compounds of the experimental yoghurt
samples

The method given by Arslaner et al. [21] was taken as a reference in determining the total
phenolic compounds of the experimental yoghurt samples. To determine the total phenolic
compounds, 1 mL of Folin-Ciocalteu reagent and 46 mL of distilled water were added to 0.1
mL of the yoghurt sample. Afterward, the mixture was stirred for 3 minutes and then 3 mL of
2% Na>CO3 was added to this mixture and stirred for 2 hours. All the processes applied to the
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yoghurt sample were also applied to the gallic acid solution and absorbance measurements were
made at 760 nm using a spectrophotometer (Optizen POP).

2.2.6 Determination of HMF content of the experimental yoghurt samples

To determine the HMF content of the experimental yoghurt samples, the method given by Urgu
et al. [22] was used with some modifications. In this context, 5 mL of yoghurt sample was
weighed and 5 mL of oxalic acid was added to it. After mixing, it was kept in a water bath for
1 hour and then cooled to the room temperature. After the mixture was filtered, 4 mL of filtrate
was taken and 1 mL of 0.05 M thiobarbituric acid solution was added to it. The mixture was
kept in a water bath again and then the absorbance was measured at a wavelength of 443 nm
using a spectrophotometer (Optizen POP).

2.2.7 Microbiological analyses of the experimental yoghurt samples

Microbiological analyses of the experimental sheep yoghurt samples were carried out using the
methods given by Kavaz [20]. The agars and incubation conditions used in microbiological
analyses are given in Figure 2.

Incubation duration
Microorganisms Agar
and temperature

S. thermophilus M17 Agar (Oxoid Ltd.) at 42°C for 24 h

L. acidophilus + Bifidobacterium
sp.

MRS Agar (Oxoid Ltd.) at 37°C for 48 h

. . MRS Agar (Oxoid Ltd.) + 1.5 g/L
L. acidophilus ) ) ) ) at 37°C for 48 h
bile (Bile Salts, Sigma-Aldrich)

MRS Agar (Oxoid Ltd.) + 0.5 g/L
Bifidobacterium sp. sistein (L-Cysteine, Sigma- at 37°C for 48 h
Aldrich)

Figure 2. Microbiological analysis conditions
2.2.8 Sensory evaluation of the experimental yoghurt samples

Sensory evaluations of the experimental yoghurt samples were carried out over 5 points by 8
laboratory staff panellists familiar with yoghurt by evaluating the parameters of consistency,
taste, smell, appearance, and overall acceptability [23].

2.2.9 Statistical analysis

The current study was carried out according to a completely randomized block design. The
statistical analyses were interpreted with 2 replications on the 1st and 10th days of the storage
using Duncan Multiple Comparison Test through the SPSS 20 package program.
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3 Results and Discussion

3.1 Physicochemical analysis results of raw sheep milk

The physicochemical analysis results of raw sheep milk used as raw material in the production
of experimental yoghurt samples are given in Table 1. It was determined that the total solids,
fat, protein, ash, titratable acidity, and pH values of sheep milk were compatible with the
literature [24].

3.2 Physicochemical analysis results of experimental yoghurt samples

The physicochemical analysis results of both control group sheep yoghurts and the sheep
yoghurts with pineapple puree at different proportions are given in Table 1.

It was found that the addition of pineapple fruit puree to the experimental yoghurt samples had
a very significant effect (p<0.01) on all physicochemical properties. Compared to the control
group, an increase was observed in total solids, ash, viscosity, and titratable acidity values,
while a decrease was observed in fat, protein, and pH values in the experimental yoghurt
samples to which pineapple puree was added at different rates. The fact that sources rich in
polyphenols, such as fruits and spices, have better physicochemical properties as a result of
using them in products such as yoghurt has been expressed by various mechanisms such as the
complexes they form with proteins and increasing the amount of the total solids [25].

It was determined that the storage period of the experimental yoghurt samples had a very
significant effect (p<0.01) on viscosity, titratable acidity, and pH value, while it had no
significant effect (p>0.05) on other physicochemical properties. While the viscosity and pH
values of the experimental yoghurt samples decreased with the progression of the storage
period, an increase was observed in the titratable acidity value. As a matter of fact, there are
studies in which the same effects have been observed on physicochemical analyses with the
addition of fruit to yoghurt [26].

3.3 Antioxidant activity

The DPPH free radical scavenging activity results used to determine the antioxidant activity of
the experimental yoghurt samples are given in Table 2. It was determined that the addition of
fruit had a very significant effect (p<0.01) on the DPPH free radical scavenging activity of the
experimental yoghurt samples. The DPPH free radical scavenging activity, which was 9.71 mg
TE/100 g in the control group, increased in the samples to which pineapple puree was added at
different rates and varied between 19.31-36.37 mg TE/100 g. During the fermentation in
yoghurt, which is an important source for transporting and using functional food components
to the body, lactic acid bacteria break down milk protein and provide the formation of peptides
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Table 1. Physicochemical analysis results of raw sheep milk and experimental probiotic sheep yoghurts

Total Solids Apparent Titratable
(%) Fat (%0) Protein (%) Ash (%) Viscosity Acidity pH
(cP) (Lactic Acid %)

Sheep Milk 17.30+0.06 6.58+0.06 5.04+0.02 0.87+0.02 - 0.21+0.02 6.65+0.01
e ) al A 19.17+0.06¢ 7.62+0.052 5.84+0.042 0.93+0.02¢ 9487.75+374.494 0.94+0.054 4.3340.052
XF?fort')ri‘;‘i'i“C a B 22.49+0.11¢ 6.47+0.10 5.46+0.06 1.03£0.02¢ 11682.75+267.76° 1.06+0.07¢ 4.22+0.07°
Shee C 23.15+0.12° 6.16£0.03¢ 5.22+0.03¢ 1.06+0.01° 12330.50£335.25° 1.12+0.06° 4.15+0.06¢
Yoghurr)ts D 24.65+0.03? 6.03+0.00° 5.08+0.04¢ 1.13+0.01° 14562.25+302.65° 1.19+0.072 4.06+0.09¢

|gn *%* *%* *%* *%* * %k *% *%
Storage Time 1. 22.38+2.158 6.56+0.692 5.41+£0.30? 1.04+0.082 12288.25+1915.85% 1.03£0.09° 4.2440.10?
(d% 9 10. 22.34+2.142 6.58+0.652 5.39+0.322 1.04+0.082 11743.38+1953.33 1.12+0.112 4.14+0.12°

y Sign. ns ns ns ns *k *x *x

a-d: Different letters indicate significant differences in column
**: p<0.01; ns: p>0.05

A: control sheep yoghurt; B: %5 pineapple puree + %7.5 sugar; C: %7.5 pineapple puree + %7.5 sugar; D: %10 pineapple puree + %7.5 sugar
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with antioxidant properties [27]. In addition, it has been reported that the antioxidant activity
of yoghurt is mainly due to the high electron/atom donor or metal chelating activities of whey
proteins and casein [16]. On the other hand, the addition of plant or extract to yoghurt
significantly affects the existing antioxidant activity by increasing the amount of bioactive
compounds and releasing peptides [28]. In addition, another parameter contributing to the
antioxidant activity of experimental yoghurt samples is that pineapple contains high amounts
of compounds with antioxidant properties such as carotenoids, phenolic compounds, and
vitamin C [29]. As a matter of fact, a significant increase in the antioxidant activity was
determined depending on the ratio in the pineapple-added yoghurt samples. Similar antioxidant
activity results have been reported in fruit-added yoghurt samples in the literature [30].

activity results have been reported in fruit-added yoghurt samples in the literature [30].
3.4 Total phenolic compound amount

The results of the total amount of phenolic compounds of the experimental yoghurt samples are
given in Table 2.

Table 2. DPPH free radical scavenging activity, total phenolic compound amount and HMF
contents of experimental probiotic sheep yoghurts

Total Phenolic

DPPH Compound (mg HMF
(mg TE/100 g) GAE/100 ) (umol/L)
A 9.7140.06¢ 8.12+0.10¢ 17.16+0.17¢
Experimental B 19.31+0.25° 15.55+0.47° 33.67+0.25°
Probiotic Sheep C 25.39+0.83P 23.68+0.06" 35.51+0.57°
Yoghurts D 36.37+0.40° 30.53+0.63? 39.04+0.882
Slgn ** ** **

i;d: Different letters indicate significant differences in column

A:.c?);(t)l;gllsheep yoghurt; B: %5 pineapple puree + %7.5 sugar; C: %7.5 pineapple puree + %7.5 sugar; D: %10 pineapple puree + %7.5 sugar
It was determined that the addition of pineapple fruit puree had a very significant effect (p<0.01)
on the total amount of phenolic compounds of the experimental yoghurt samples. As expected,
the addition of pineapple, which is a rich source of phenolic compounds, to the experimental
sheep yoghurts increased the total amount of phenolic compounds. The total amount of phenolic
compounds, which was 8.12 mg GAE/100 g in the control group, increased and ranged from
15.55-30.53 mg GAE/100 g. On the other hand, the total phenolic compounds contained in the
control group are thought to be feed origin and it has been reported that various factors such as
nutrition, season, heat treatment, and production method are effective on the amount of phenolic
compounds in milk and dairy products [31]. The fact that phenolic compounds have a
significant level of free radical scavenging activity is observed by the fact that the total amount
of phenolic compounds and DPPH free radical scavenging activities have similar increases in
yoghurt samples [25].

3.5 5-Hydroxymethylfurfural (HMF) content
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One of the important quality parameters of milk and dairy products is HMF, which formed
during the advanced stages of the Maillard reaction, which is the reaction of reducing sugars
and amino acids (group) during heat treatment. It has been reported that the most important
parameters affecting the formation of furfural in milk and dairy products are temperature and
duration, but fermentation process and additional ingredients are also effective [19].

The HMF contents of the experimental sheep yoghurt samples are given in Table 2. It was
determined that the addition of fruit had a very significant effect (p<0.01) on the HMF content
of the experimental yoghurt samples. The HMF contents of the control group and the samples
with different amounts of pineapple added were determined as: the control group (17.16
umol/L) < 5% pineapple added yoghurt sample (33.67 umol/L) < 7.5% pineapple added
yoghurt sample (35.51 pmol/L) < 10% pineapple added yoghurt sample (39.04 pmol/L),
respectively. Studies investigating HMF content in yoghurt samples are quite limited in the
literature, and Cui et al. [32] determined the HMF content in yoghurt samples up to 3.43 mg/kg.
The European Food Safety Authority (EFSA) has reported the maximum detectable limit of 15
mg/kg in milk and dairy products for HMF with proven toxicity [33]. Accordingly, in the
present study, it was determined that the HMF content of all experimental yoghurt samples was
below this limit.

3.6  Microbiological analysis

The counts of S. thermophilus, Bifidobacterium sp., L. acidophilus and Bifidobacterium sp. +
L. acidophilus of the experimental yoghurts during the storage are given in Table 3.

Table 3. Microbiological analysis of the experimental probiotic sheep yoghurts

Bifidobacterium sp.

S. thermophilus  Bifidobacterium sp. L. acidophilus + L. acidophilus

A 7.37+0.08° 7.12+0.08¢ 7.18+0.08¢ 7.29+0.08°
Experimental B 7.43+0.10° 7.28+0.08° 7.32+0.13°¢ 7.49+0.08°
Probiotic Sheep C 7.60+0.10P 7.42+40.10° 7.5340.11° 7.66+0.122
Yoghurts D 7.76+0.112 7.54+0.132 7.63+£0.112 7.73+0.092
S|gn *% *% *% *%
St Ti 1. 7.62+0.182 7.42+0.19°2 7.50+0.202 7.61+£0.192
Ori"jge me 1o0. 7.47+0.16b 7.26+0.16P 7.32+0.18 7.47+0.17°
( ays) S|gn ** *% *% *%

a-d: Different letters indicate significant differences in column
**: p<0.01; ns: p>0.05
A: control sheep yoghurt; B: %5 pineapple puree + %7.5 sugar; C: %7.5 pineapple puree + %7.5 sugar; D: %10 pineapple puree + %7.5 sugar

It was determined that fruit addition and storage period had a very significant effect (p<0.01)
on the S. thermophilus, Bifidobacterium sp., L. acidophilus, and Bifidobacterium sp. + L.
acidophilus counts of the experimental yoghurt samples. It was determined that microbial
growth was supported by increasing the addition of pineapple puree at different rates. As a
matter of fact, in the D sample, which has the highest fruit ratio, the counts of S. thermophilus,
Bifidobacterium sp., L. acidophilus, and Bifidobacterium sp. + L. acidophilus were found to be
at the highest level. Considering the results of the analysis, it is seen that the addition of
pineapple to the yoghurt samples creates a prebiotic effect for the ABT-2 probiotic cultures. It
was determined that the acidity increased and the counts of S. thermophilus, Bifidobacterium
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sp., L. acidophilus, and Bifidobacterium sp. + L. acidophilus decreased depending on the
progression of the storage period. However, it was determined that the count of probiotic
microorganisms in the experimental yoghurt samples during the storage was higher than 10°
cfu/g, which is the lower limit assigned for probiotic products [12]. The present study results

are in agreement with the literature [34-37].

W Titratable acidity
pH
S. thermophilus
Bifidobacterium sp.

= L. acidophilus

= Bifidobacterium sp.+ L.
acidophilus

D1

C10 D10

8,00

il

Figure 3. The relationship of pH and titratable acidity value with microbiological analyses
during the storage period in the yoghurt samples
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3.7 Sensory evaluation
Sensory evaluations of the experimental yoghurt samples are given in Table 4.

Table 4. Sensory evaluations of experimental probiotic sheep yoghurts

Overall

Consistency Taste Smell Appearance acceptability

A 3.23£0.34°  3.12+0.31°  2.89+0.44°  2.86+0.61° 12.11+1.13°¢

Experimental B 3464031 3.63:0.46" 3.39+027°  3.26+0.39°  13.74+0.69"

Probiotic C 427+0.29° 443027 4.31£0.33*  3.97x020°  16.97+0.39?

Sheep D 3.10£0.20°  3.12+£0.52° 3.07+0.39®  3.96+0.51*  13.24+1.12°
Yoghurts

S i g n. ** ** ** ** **

Storage Time L >67£052%  3.53:0.71°  3.61:0.57*  3.80:048  14.61£1.71°
dg 10.  3.36£0.54°  3.62+0.65°  3.22+£0.70°  3.22+0.66"  13.42+2.26°
(days) Sign. * ns * *k *k

a-c: Different letters indicate significant differences in column
**: p<0.01; *: p<0.05; ns: p>0.05
A: control sheep yoghurt; B: %5 pineapple puree + %7.5 sugar; C: %7.5 pineapple puree + %7.5 sugar; D: %10 pineapple puree + %7.5 sugar

Sensory evaluation was examined in terms of consistency, taste, smell, appearance, and overall
acceptability parameters. It was determined that the addition of pineapple fruit puree to the
experimental yoghurt samples had a very significant effect (p<0.01) on the sensory evaluation,
while the storage period had a significant effect (p<0.05) on the consistency and smell, and a
very significant effect (p<0.01) on the appearance and overall acceptability. While the addition
of pineapple at different rates to the yoghurt enhanced all parameters, the yoghurt sample of
group C (7.5% pineapple puree + 7.5% sugar) received the highest score in the evaluations.
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During the storage period, a decrease in the other parameters except for taste was determined.
In the literature, there are similar sensory evaluation results in the yoghurt samples with fruit
[38].

4 Conclusion

It has been concluded that pineapple, which is a rich source of phenolic compounds, provides
positive contributions to the probiotic sheep yoghurt in terms of the antioxidant activity and
total amount of phenolic compounds, while it has been determined that it increases the HMF
content, which is one of the heat treatment toxicants. On the other hand, HMF contents of all
yoghurt samples were found below the maximum limit (15 mg/kg) given by EFSA. In addition,
it has been determined that pineapple addition has a prebiotic effect on ABT-2 probiotic cultures
and the yoghurt sample with pineapple at the rate of 7.5% comes to the fore in the sensory
evaluation. In this context, as a result of the research, it has been seen that probiotic sheep
yoghurt with pineapple can be used as a functional food in diets and can provide positive
contributions.
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