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Abstract
This study determined the quality of yogurt forti�ed with 2% inulin, 2% Fructo-oligo-saccharides (FOS), and
Lactobacillus acidophilus with their bacteriocins. The results indicated that coagulation time increased by 3.29–
22.75% in yogurts prepared with Lactobacillus acidophilus and their bacteriocins compared to the control also
titratable acidity increased gradually in all groups during storage. The sensorial properties showed the superiority
of inulin, FOS, and Lactobacillus acidophilus bacteriocin groups. Lactobacillus bulgaricus, Streptococcus
thermophiles, and Lactobacillus acidophilus count increased in the treatments compared to the control group
incorporated with an extended shelf life to 39 days of storage in the treatments containing lactobacillus
acidophilus bacteriocin. Coliforms, Moulds, and yeasts did not detect in the group containing 2% inulin, 2% FOS,
and lactobacillus acidophilus bacteriocin for 21 days of refrigerated storage. This study proved that 2% inulin,
2% FOS, and Lactobacillus acidophilus bacteriocin forti�cation extended the shelf life for 6 weeks.

Introduction
Yogurt considers the most common fermented dairy product widely consumed worldwide because of its high
nutritional and therapeutic value. In addition, yogurt represents an excellent carrier of probiotic microorganisms 1,

2. Probiotics are living microorganisms that provide superior health bene�ts to the host when taken in speci�c
quantities and should be present in the products in speci�c viable counts and stay alive during shelf life. It is
recommended that the minimum dose of probiotics to keep its therapeutic properties should be not less than 6
log CFU/g 3. As food demand rises, bio-preservation becomes increasingly essential; lactic acid bacteria were
mainly used in fermented dairy products as starter cultures, producing an antimicrobial substance known as
bacteriocin. Several lactic acid bacteria are used as probiotics, including Lactobacillus lactis, Lactobacillus
fermentum, Lactobacillus acidophilus and Lactobacillus reuteri 4. They produce various metabolites such as
organic acids, hydrogen peroxide, antifungal compounds, and bacteriocins 5, 6. Bacteriocins are ribosomal
synthesized, extracellular bioactive peptides that have a bactericidal or bacteriostatic effect against many
foodborne pathogens and spoilage bacteria in food 7. The combination of probiotics and prebiotics will enhance
the bene�cial effects, and their inclusion in yogurt will produce a synbiotic food that can improve some disorders
via stimulating antioxidant capacity and enzymes activities 8, 9. Prebiotics are non-digestible food compounds
that bene�cially affect the host by selectively stimulating probiotics` growth and/or activity. Fructo-oligo-
saccharides (FOS) and inulin are among the most known prebiotic compounds 10. Peshev and Van Den Ende 11

found that FOS and inulin help to improve the bioavailability of various essential minerals such as calcium,
magnesium, and iron absorption from the diet, decreasing blood lipid concentrations, lowering blood cholesterol
and triacylglycerol 12. Furthermore, inulin facilitates the digestion of high protein diets, retards fat absorption,
provides roughage preventing constipation, remains in the digestive tract, provides satiety without carrying extra
calories, and decreases the incidence of colon cancer 13. They stimulate the immune system by producing IgA
and modulation cytokine, and enhancing host defenses 14. Aside from the prebiotic activity, they also act to
replace fats and sugars and stabilize emulsion and foam without altering the structure and sensory properties of
the product 15, 16. Because of the increased consumer demand for natural preservatives, this study aimed to
investigate the effects of forti�cation with inulin, Fructo-Oligo-Saccharides, and Lactobacillus acidophilus and
their bacteriocin on the shelf-life and quality of yogurt.
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Materials And Methods
Materials

Fresh raw cow and buffalo milk were obtained from the dairy selling outlet of the Faculty of Veterinary Medicine,
Meno�a University, Egypt, without any interaction with the herd. Lyophilized strain of Lactobacillus acidophilus
DSMZ 20079, Lactobacillus bulgaricus (Lb. bulgaricus), and Streptococcus thermophilus were obtained from
Cairo-MIRCEN (Microbiological Resource Center) Faculty of Agriculture, Ain Shams University, Cairo, Egypt. MRS
broth (De Man, Rogosa, and Sharp) was obtained from Biolife, Italy. Inulin was obtained from Baolingbao
Biology Co., Ltd., Yucheng City, Shandong, China. Fructo-oligo-saccharides (FOS) (Orafti®P95) were obtained
from Belgium.

Methods 

Activation of lactobacillus strain

Lyophilized strain of Lactobacillus (Lb) acidophilus DSMZ 20079 was activated on MRS broth at 37°C for 24
hrs17

Bacteriocin preparation

The activated cultures from each strain were separately inoculated on MRS broth (1 L) under aseptic conditions
and incubated at 37°C for16 hrs. After incubation, cultures were heated in a water bath at 100°C for 5 min to
remove H2O2, and the cells were harvested by two successive centrifugations at 10,000 rpm for 20 min at 4ºC.
The supernatants were collected and the pH neutralized to (7) by (1N) NaOH. The extract was then sterilized
using a single sheet 0.45 µm pore size Seitz �lter to obtain cell-free crude bacteriocin [18].

Yogurt manufacture 

Lyophilized mixed starter cultures containing Lactobacillus bulgaricus (Lb. bulgaricus) and Streptococcus
thermophilus (1:1) were added to sterile 11% reconstituted skimmed milk powder and incubated at 37°C for 24
hrs. The active cultures were kept in the refrigerator used within 24 hrs and mixed at the percentage (1: 1). Milk
fat was separated using a separator to obtain skimmed milk. 

The total volume of skim milk was divided into 5 groups (2 L of each), two probiotics, and two bacteriocins
yogurt samples supplemented with 2% inulin + 2% FOS then mixed well [19, 20]. The skim milk was heated to 85°C
for 30 min and immediately cooled to 45°C, then inoculated by the activated starter cultures (Lb. bulgaricus and
Streptococcus thermophilus) and divided to produce several groups as follows:

C: 2% yogurt starter cultures 1:1 (control).

T2: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus.

T3: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T4: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.
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T5: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

Samples from each group were then mixed, put into sterile cups (100 ml), and incubated at 42°C until curd
formation, then kept in a refrigerator at 4°C.

Yogurt analysis

Coagulation time and Titratable acidity determination

The coagulation time for each yogurt group was calculated from incubating the samples in an incubator until the
formation of curd 7. Titratable acidity (as % of lactic acid) was determined using the method described in 21. The
yogurt preparation and examination were repeated three times.

Microbiological evaluation

Bacterial counts were obtained after serial dilution 22. Lb. acidophilus, Lb. bulgaricus and Streptococcus
thermophiles were enumerated using the pouring plate method 23.Enumerations of Lb. acidophilus was carried
out in MRS agar under the anaerobic condition at 37°C for 48 hrs. Lb. bulgaricus was counted in MRS agar (pH
5.4) under aerobic incubation at 37°C for 48 hrs, and Streptococcus thermophilus was counted on M17 agar at
42°C for 48 hrs 24 (Santo et al., 2012). Sabouraud Dextrose agar medium supplemented with chloramphenicol
(0.01%) was used for the determination of total mold and yeast counts after incubation at 25°C for 5-7 days 25.

Sensory evaluation

The sensory evaluation of the yogurt samples was carried out according to 26. The scores used were 60 points
for �avor, 30 points for body and texture, and 10 points for appearance, with an overall score of 100. 

Statistical analysis

Statistical analyses were performed using the one-way analysis of variance in SPSS 16.0. The results were
considered signi�cantly different, with p < 0.05 as 27 described.

Results And Discussion
Coagulation time and Titratable acidity

Coagulation of milk appears as a result of the precipitation of milk protein (casein) in acidic conditions at a pH
of around 4.6 28. In (Table 1), the treatment T4 which prepared by 1% yogurt starter cultures 1:1 + 1% Lb.
acidophilus bacteriocin + 2% inulin + 2% FOS has the longest coagulation time (4 hr:10 min) with increasing
percentage by 22.75% followed by treatment (T3) prepared by 1% yoghurt starter cultures 1:1 + 1% Lb.
acidophilus bacteriocin (4 hrs: 5 min) increasing percentage by 21.25 %, than treatment (T2) prepared by 1%
yoghurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS ( 3hr :50 min) increasing percentage by
4.79%. The lowest coagulation time was recorded for treatment (T1) which was prepared by 1% yogurt starter
cultures 1:1 + 1% Lb. acidophilus (3 hr: 45 min) with an increasing percentage of 3.29% compared to control
treatment (coagulation time of control was 3.29). The variation in the coagulation time may be attributed to the
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antibacterial activity of probiotic bacteria and prebiotics (inulin and FOS) on the starter culture of yogurt and
subsequent acid production 29. 

Table 1: changes in coagulation time among different groups of yoghurt

Yogurt samples        Coagulation time

( Hr : min) Increase (%)

C 3:34 0.00

T1 3:45 3.29

T 2 3:50 4.79

T 3 4:05 21.25

T 4 4:10 22.75

 C: 2% yogurt starter cultures 1:1 (control).

T1: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

During refrigerated storage (4ºC), the titratable acidity of yogurt samples in all treatment groups increased
gradually as the storage period progressed (Table 2). The addition of inulin and (FOS) insigni�cantly affected the
titratable acidity of yogurt samples. On the other hand, the addition of inulin and FOS increased the shelf life to
39 days in group 4 which was prepared by 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2%
inulin + 2% FOS compared to control treatment (C) which spoiled at 21 day of refrigerated storage. Treatment T2
which prepared by 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS and T3: 1% yogurt
starter cultures 1:1 + 1% Lb. acidophilus bacteriocin spoiled at 32 days of refrigerated storage. While treatment
T1: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus was spoiled at 28 days of refrigerated storage. EOSQ 30

stated that the titratable acidity of yogurt should not increase by 1.50%. Guven et al. 31 found that yogurt's
titratable acidity was not affected by the addition of different ratios of inulin, and it was increased during
storage.

Table 2: Titratable acidity (% lactic acid) in yoghurt samples during storage
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Storage 

(Day)

Titratable acidity (Mean ± S. E*)

C T1 T 2 T 3 T 4

Zero 0.84± 0.02A 0.80± 0.04A 0.79± 0.01B 0.75± 0.03B 0.72± 0.01C

7 0.95± 0.03A 0.97± 0.03A 0.95± 0.03A 0.83± 0.02B 0.79± 0.01C

14 1.23± 0.03A 1.10± 0.02B 1.06± 0.05BC 0.90± 0.01C 0.85± 0.00D

21 S 1.16± 0.03A 1.14± 0.02A 1.06± 0.03B 0.94± 0.02C

28 S S 1.22± 0.03A 1.17± 0.03B 1.08± 0.02C

32 S S 1.34 ± 0.03A 1.26± 0.05B 1.18± 0.3C

39 S S S S 1.20± 0.5A

C: 2% yoghurt starter cultures 1:1 (control).

T1: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

S: spoilage

*The values indicated are the mean ± S.E (n=3). Values in the same raw denoted by different letters (ABCD) differ
signi�cantly (p < 0.05) from each other.

Sensory evaluation

Yogurt products are beginning increasingly popular throughout the world 32. In addition to their health bene�ts,
the texture of the product plays an important role in the consumer's acceptance of the product 33. The addition of
inulin and FOS improved the sensory properties of the resultant yogurt samples. The result revealed that
treatment (T2), 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS and treatment (T4), 1%
yoghurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS) were the most highest
accepted groups regarding to sensory evaluation (Figure 1, 2 and 3). Our results are in line with those of [15], who
reported that the addition of prebiotic could improve the physical and sensory properties of the yogurt. On the
other hand, Cruz et al. 34 explored that the addition of inulin may cause changes in yogurt quality attributes due
to interactions between the functional ingredient and food matrix components. Inulin may provide yogurt's
creamy mouth feel and sweet taste 35. The use of inulin in yogurt production as carbohydrate fat substitutes can
improve the perception of color 36.

Microbiological quality
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Table (3) shows the growth of Lactobacillus delbrueckii sub spp bulgaricus throughout the storage period in
different groups. There is a decline in the growth rate of Lactobacillus delbrueckii sub spp bulgaricus in all
examined samples. Treatment that contain inulin including treatment T2: 1% yoghurt starter cultures 1:1 + 1%
Lb. acidophilus+ 2% inulin + 2% FOS and treatment T4: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus
bacteriocin + 2% inulin + 2% FOS have the highest count at the end of the storage period. The Lactobacillus
delbrueckii sub spp bulgaricus in treatment (T2) count was 9.27±0.12 CFU/g at 32 days of refrigerated storage,
while treatment (T4), the count was 9.52±0.04 CFU/g at 39 days of refrigerated storage.

Table 3. Survival of Lactobacillus delbrueckii sub spp bulgaricus (log 10 cfu/g) in different yogurt groups during
storage

Storage (Day)     Treatments    

C T1 T2 T3 T4

Zero 12.75±0.15A 12.75±0.03A 12.65±0.05B 12.73±0.07A 12.71±0.02A

7 10.58±0.04D 11.35±0.01C 12.33±0.05B 12.15±0.11B 12.47±0.09A

14 9.00±0.02D 10.40±0.02D 11.86±0.1C 11.53±0.11B 12.31±0.03A

21 S 9.22±0.03D 11.13±0.09B 10.75±0.06C 12.14±0.05A

28 S S 10.35±0.04B 10.52±0.04B 11.24±0.05A

32 S S 9.27±0.12C 10.12±0.03B 10.53±0.11A

39 S S S S 9.52±0.04A

 C: 2% yogurt starter cultures 1:1 (control).

T1: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

S: spoilage

*The values indicated are the mean ± S.E (n=3). Values in the same raw denoted by different letters (ABCD) differ
signi�cantly (p < 0.05) from each other. 

At the same time, the growth of Streptococcus thermophiles was also declined throughout the refrigerated
storage. However, groups containing inulin and FOS have the highest count of Streptococcus thermophiles. 
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The count of Streptococcus thermophiles treatment (T2) was 7.65±0.04 CFU/g at 32 days of refrigerated
storage, and in treatment (T4), the count was 7.72±0.04 CFU/g at 39 days of refrigerated storage (Table 4).
These results agree with those obtained by 37, 38 mentioned that inulin could favor the growth and viability of
lactic acid bacteria during fermentation or refrigerated storage. Furthermore, inulin concentrations were found to
be perfect for stimulating growth and retaining the viability of probiotic cultures in fermented milk 38, 13.

 

Table 4. Survival of Streptococcus thermophilus (log 10 cfu/g) in different yoghurt groups during storage

Storage (Day)     Treatments    

C T1 T2 T3 T4

Zero 9.77±0.05A 9.54±0.03A 9.76±0.03A 9.62±0.01A 9.73± 0.02A

7 8.50±0.05C 9.11±0.03AB 9.24±0.01B 9.35±0.02B 9.55± 0.01A

14 7.16±0.06D 8.16±0.03C 9.01±0.01A 8.43±0.01B 9.00± 0.01A

21 S 7.24±0.05C 8.87±0.03A 8.01±0.03B 8.73±0.03A

28 S S 7.98±0.03B 7.68±0.04C 8.15±0.04A

32 S S 7.65±0.04B 6.63±0.04C 7.78±0.04A

39 S S S S 7.72±0.04A

C: 2% yogurt starter cultures 1:1 (control).

T1: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

S: spoilage

*The values indicated are the mean ± S.E (n=3). Values in the same raw denoted by different letters (ABCD) differ
signi�cantly (p < 0.05) from each other.

 

Table 5 shows the mean Lb. acidophilus counts for the yogurt samples examined. Lb.acidophilus counts
declined throughout the storage period in T1 (yogurt with Lb. acidophilus) and T2 (yogurt with Lb. acidophilus,
2% inulin, and 2%FOS) with the �nal counts of Lb. acidophilus was 7.54± 0.26 CFU/g at day 21 and 7.32± 0.26
CFU/g at day 32 of storage in T1 and T2, respectively.  The addition of inulin effectively increased the Lb.
acidophilus mean count when compared to the group that contains Lb. acidophilus without inulin. These results
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are in agreement with those obtained by Donkor et al. 39, 40, 41 they found that prebiotic ingredients such as inulin
and FOS may exert a protective effect and improve the survival and activity of probiotic bacteria during storage
of probiotic food products as well as during the passage through the GIT. 

Table 5. Survival of Lactobacillus acidophilus (log 10 cfu/g) in different yogurt groups during storage

Storage (Day)        Treatments  

T1 T2

Zero 10.49± 0.11A 11.65± 0.08A

7 9.68± 0.06B 11.18± 0.06AB

14 8.43± 0.06C 9.43± 0.18B

21 7.54± 0.26D 8.84± 0.26C

28 S 7.52± 0.26D

32 S 7.32± 0.26D

39 S S

C: 2% yoghurt starter cultures 1:1 (control).

T1: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yoghurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

S: spoilage

*The values indicated are the mean ± S.E (n=3). Values in the same column denoted by different letters (ABCD)
differ signi�cantly (p < 0.05) from each other. 

The viability of probiotics was reported to be affected by many factors such as storage time, oxygen content,
and �uctuation in temperature, low pH, reduced water activity, and high concentration of salutes 42, 43. 

Our study observed that the addition of inulin to probiotic yogurt enhances the growth of S. thermophiles, L.
bulgaricus, and L. acidophilus until the end of the storage period compared with groups without inulin. The
increase in probiotic counts of yogurt may be attributed to the action of inulin as a prebiotic substance. Akın et
al. 44, and 13, 45 attributed the increase in probiotic counts to the ability of probiotics and yogurt starter cultures to
utilize inulin. Similarly, Donkor et al. 35 showed that chicory-based inulin was a preferred carbon source for
probiotic bacteria by increasing the growth performance and maintaining viability during cold storage. Acidity is
one of the most critical factors that affect the viability of S. thermophiles, L. bulgaricus, and L. acidophilus 46.
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Oligosaccharides as (FOS) act as substrate for the growth of LAB and inhibition of colonic cancer cells growth
and putrefactive or pathogenic bacteria present in the colon through the production of short chain fatty acids
(SCFA). In addition, strengthening of the gut mucosal barrier, modi�cation of gut micro�ora, prevention
proliferation of pathogen and adherence to intestinal mucosa, and transformation of bacterial enzyme activity
47. Rousseau et al. 48 reported that FOS could stimulate the growth of the bene�cial strains but not pathogenic
one. The inhibitory effect against pathogenic bacteria is usually as a result to reduction in pH results from acid
production, secretion of hydrogen peroxide, and release of natural antibiotics (bacteriocin) from bene�cial
micro�ora selectively stimulated by various prebiotics 49.

In our study, (T4) yogurt samples appear to be the group that can resist spoilage with yeasts and molds (Table
6). According to EOSQ 30 molds and yeasts, the count must not exceed 10 cfu/g in yogurt. T4 was in a
permissible limit until 28 days of storage with a mean count was 1.00±0.03 CFU/g, while T2 was within the
permissible limit until 14 days of storage. T3 was within the permissible limit until 21 days of storage, with a
mean count was 1.00±0.05 CFU/g. T1 was within the permissible limit until 14 days of storage, with a mean
count was 1.00±0.01. At the same time, the control group, yeast, and mold were not detected in zero day only.
These �ndings are consistent with the �ndings obtained by Abee et al. 50, who mentioned that LAB produces a
proteinaceous antimicrobial substance known as bacteriocins that generally act through inactivation of
enzymes, depolarization of the target cell membrane, or inhibition of the formation of the cell wall of pathogenic
micro�ora including bacteria, mold, and yeast. Probiotic bacteria also produce metabolic substances in varying
quantities that may exert their antimicrobial effect by interfering with maintaining the cytoplasmic membrane,
inhibiting active transport, and hindering various metabolic functions. Surajit et al. 51 reported that inulin has
antimicrobial activity against pathogenic microorganisms. 

Magnusson and Schnürer 52, 53 mentioned that lactic acid bacteria produced antifungal metabolites that are
proteinaceous. Lactobacillus acidophilus has the most signi�cant activity against Aspergillus �avus and
Aspergillus parasiticus. In addition, Lactobacillus acidophilus has been shown to reduce a�atoxin production
during 30 days of storage at room temperature in maize kernels 54. The antifungal activity appears to be more
assertive at lower pH ranges 53 (Rouse et al., 2008), this may explain the antifungal activity of Lb. acidophilus
bacteriocin in acidic yogurt media. Batish et al. 54, 55 reported that Lb. acidophilus has antifungal activity. 

Coliforms counts were not detected in any of the yogurt groups samples on either the �rst day or during the
storage period, this may be attributed to the good hygienic conditions during the preparation and storage of
yogurts. 

Table 6: Yeasts and moulds count (log 10 cfu/g) in different yogurt groups during storage 
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Treatments

      Storage (Day)    

Zero 7 14 21 28 32 39

C ND 2.15±0.01B 3.64±0.04 A S S S S

T1 ND ND 1.00±0.01 B 2.36±0.03 A S S S

T2 ND ND ND 1.15±0.02C 1.87±0.01B 2.16±0.03A S

T3 ND ND ND 1.00±0.05 C 1.35±0.05 B 2.14±0.06 A S

T4 ND ND ND ND 1.00±0.03 C 1.85±0.01B 2.01±0.05 C

C: 2% yogurt starter cultures 1:1 (control).

T1: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus.

T2: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus+ 2% inulin + 2% FOS.

T3: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin.

T4: 1% yogurt starter cultures 1:1 + 1% Lb. acidophilus bacteriocin + 2% inulin + 2% FOS.

S: spoilage

ND: Not Detected

*The values indicated are the mean ± S.E (n=3). Values in the same raw denoted by different letters (ABC) differ
signi�cantly (p < 0.05) from each other.
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Figure 1

Flavour scores in the examined yoghurt groups throughout their refrigerated storage.

Figure 2
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Appearance scores in the examined yoghurt groups throughout their refrigerated storage.

Figure 3

Body and Texture scores in the examined yoghurt groups throughout their refrigerated storage.


