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ABSTRACT 
 

This research aimed to evaluate the organoleptic and chemical composition of ordinary yoghurt and yoghurts 
fortified with 5% and 7% of olive leaves extracts and also study the antidiabetic effects of administration of 
ordinary yoghurt and7% of olive leaves yoghurt in streptozotocin induced diabetes rats. Results clearly revealed 
that 7% of olive leaves yoghurt had higher content of fat, carbohydrate, lactose, minerals (Ca &P) and total 
energy. Organoleptic tests showed that 7% of olive leaves yoghurt had higher total score than 5% of olive leaves 
yoghurt at 0 and 3 day of storage. 7% of olive leaves yoghurt could normalize nutritional levels, liver 
antioxidant and reduce higher value of glucose, insulin, hemoglobin and glycosylated hemoglobin.  
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Introduction 
 

Diabetes is a condition of multifactorial origin, including genetic and environmental factors, and accounts 
for the mortality cases due to non-communicable chronic diseases. Type 1 diabetes is typically caused by an 
autoimmune assault against the β-cells, resulting in lack of insulin secretion. Type 2diabetes is the most 
common form of diabetes comprising about 80% of all diabetic population characterizing by insulin resistance, 
dyslipidemia, and hyperglycemia (Lebovitz 2001 and Cnop et al., 2005).  

Virtually, all forms of diabetes mellitus are caused by a deficiency of insulin secretion or by a combination 
of insulin resistance and inadequate insulin secretion. Hyperglycemia is the most consistent sign of diabetes. 
Glycosylated haemoglobin is abnormally high in diabetes, with chronic hyperglycemia and often reflects their 
metabolic control. Intestinal flora has been shown to influence human health such as immuno-stimulation, 
improved digestion and absorption, vitamin synthesis, inhibition of the growth of potential pathogensand 
cholesterol reduction (Kopp and Salfeld 2009). With the advent of health foods, intake of probiotics in yoghurt 
can control the flora balance in intestine and can prevent or delay the onset of diabetes in various experimental 
models including chemical-induced, diet-induced, and genetically mutated animals. Lactobacillus species, 
constituting the major part of the lactic acid bacteria group, have been reported to exhibit prominent effects on 
the management of diabetes and its complications (Bello et al., 2001). 

Numerous studies supported that Olive (Oleaeuropea), from the Oleaceae family, is known as a 
phytoestrogen plant compound, containing lignans and phenolic compounds. Olive leaf has a wide number of 
constituents, including oleuropein and several types of flavonoids as rutin, apigenin and luteolin (Owen et al., 
2000). Olive leaves are a copious by-products deriving from olive tree cultivation and olive mills and 
traditionally associated with a wide number of medicinal claims, few of these have been verified by 
experimental study. Olive contains stilbenoids, phenolic acid and flavonoids. The presence of oleuropein has 
antioxidant, anti hyperlipidemic and anti-ischemic effects. It is also useful in curing gastrointestinal problems 
since it has laxative effects (Milder et al., 2007and De Leonardis et al., 2008). 

The aimed to evaluate the organoleptic and chemical composition of ordinary yoghurt and yoghurts 
fortified with 5% and 7%olive leaves extract and also to study the antidiabetic effects of ordinary yoghurt and 
7% olive leaves yoghurt on the STZ induced diabetes. 

 
Material and Methods 

 
Preparation of olive leaves extract 
 

Olive leaves dried at 60°C in hot oven and crushed to a fine powder. 100 g of olive leaves powder was 
mixed with 400 mL of ethanol 90%. After 48 h the liquid was passed through a number 40 sieve papers, the 
scum was then mixed with ethanol 70% and again sieved; after 24 h these two solutions were mixed. After 
distillation stage by evaporator, using a freeze dryer the extraction was dried and changed to powder. 

http://www.albertsons.com/yogurt-and-blood-vessel-health/?resource=%2fus%2fassets%2fnutritional-supplement%2fflavonoids%2f%7edefault
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Preparation of probiotic culture 
 

Lactobacillus delbrueckii subsp. bulgaricusCH-2 was cultivated in 25 ml MRS broth medium at 37°C for 24 
h. Streptococcus thermophilus ST-36 was cultivated in 25ml M17 broth at 40°C for 24 h. The bacterial growth 
was occurred by traditional plate counting. 
 
Making of Yoghurt  
 

The whole milk was heated to boiling temperature to reduce approximately 20% of the volume of milk and 
was divided into three equal portions. Olive leaves powder was added at 5% and 7% to second and third 
portions, respectively. The three portions of milk were heated at 90°Cfor 5 min and then cooled to 42°C and 
inoculated with 1% of Lactobacillus delbrueckii subsp. bulgaricus CH-2 and Streptococcus thermophilus ST-36, 
then incubated at 40 until coagulation about 4 hr (Tamime and Robinson 1999). 
 
Organoleptic tests 
 

A panel of experienced judged examined the effect of storage time of the three types of yoghurt (at 0, 3 and 
7 day) according to the following organoleptic parameters including smell and taste; body texture and color and 
appearance. Score card for panel test is attached to the appendix section. 
 
Chemical tests 
 

Ordinary,5% olive leaves yoghurt and 7% olive leaves yoghurts were chemically analyzed for measuring 
protein, fat, carbohydrate(CHO), ash, moisture, lactose, calcium, phosphorus and energy content according to 
procedures suggested by AOAC (2007). 
 
Biological experimental design 

 
Twenty eight male Sprague–Dawley rats were housed in plastic cages in an animal room maintained with a 

12 h light–dark cycle at 24 ± 1°C and 50% humidity. Rats were kept under observation for five days before 
experiment and fed on standard diet and water ad libitum throughout the study. The standard diet was performed 
according to NRC (1995). Rats were cared according to the principles and guidelines of the Institutional Animal 
Ethical Committee. Seven rats kept as control –ve and twenty one rats were injected intraperitonealy by 
streptozotocin (Sigma, St. Louis, MO, USA) dissolved in 0.1 M cold sodium citrate buffer, pH 4.5, at a dose of 
50 mg/kg diabetes for inducing diabetes. Rats were allowed to drink 5% glucose solution overnight to overcome 
the drug induced hypoglycemia. Diabetes was confirmed by using gluckotest strips for consecutive three days in 
order to ensure persistent hyperglycemia. Diabetic rats were classified into control +ve, ordinary yoghurt and 
7% olive leaves yoghurtrat groups. Freshly prepared yoghurts were added to rats' diet in dose 180 cc2 / kg body 
weight /day with taking into consideration their content of protein and carbohydrate (Abd EI-Ghany 2002). At 
the end of the experiment (45 days), rats were sacrificed and blood was collected. Serum was separated by 
centrifugation at 3000 rpm for 15 min at room temperature for the determination of serum glucose and insulin 
(Sasaki et al., 1972 and Wilson and Miles 1977, respectively). Blood with EDTA is used for the determination 
of hemoglobin and glycosylated hemoglobin (HbA1c) according to Drabkin (1949) and Abraham et al., (1978), 
respectively. 

Livers of rats were rapidly removed and parts of them perfuse with 50 to 100 of ice cold 0.9%NaCL 
solution for estimation of liver triglycerides and glycogen according to Scheletter and Nussel (1975) and Carroll 
et al., (1956), respectively. Glutathione peroxidase (GPX), superoxide dismutase (SOD) and malondialdehyde 
(MDA) were estimated according to Beuchamp and Fridovich (1971), Weiss et al., (1980) and Uchiyama and 
Mihara (1978), respectively. 
 
Calculation of some parameter 
  

Feeding and growth performance were carried out by determination of daily food intake, body weight gain, 
protein efficiency ratio (PER) and feed efficiency ratio (FER) according to Chapman et al., (1950). 
 
Statistical analysis 
 

Collected data were presented as mean  SDM and statistically analyzed using one way analysis of variance 
(ANOVA). Student "t" test was used for significance. Differences were considered significant at p< 0.05 
according to Artimage and Berry, (1987). 
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Results and Discussion 
 

Data in table 1 showed that the highest smell and taste score appeared in ordinary yoghurt and the score 
decrease by increasing the time of storage compared to 5% and7% olives extract yoghurt. Yoghurts containing 
7% olives extract had non significant increase score in smell and taste, color and appearance and total degree at 
0 day and 3 day however lower organoleptic parameters had at 7 day of storage compared to 5% olives extract 
yoghurt. There was non significant difference within the body texture and consistency score of yoghurt prepared 
by using 5% and 7% of olives leaves extract levels yoghurt. There was a significant increase within the color 
and appearance score of 7% olives extract yoghurt compared to 5% olives extract yoghurt and non significant 
compared to ordinary yoghurt at 0, 3 and 7 days. Total degree of organoleptic properties of 7% of olives leaves 
extract yoghurt showed higher score at 0 day and 3 day of storage compared to 5% of olives leaves extract 
yoghurt. 

 

Table 1: Average score of various organoleptic characteristics of yoghurt containing different level of olive leaves extract 
during one week of storage 

 
Day 

Smell and Taste 
(50) 

Body texture 
(30) 

Color and appearance 
(20) 

Total degree 
(100) 

Ordinary  yoghurt 
0 day 48±3.4a 28±2.1a 20±1.1a 96±4.22a 
3 day 46±3.2a 27±2.2a 19±1.4a 92±5.14a 
7 day 45±3.1a 26±2.4a 17±1.3a 88±4.71a 

5% Olives extract   yoghurt 
0 day 46±3.5b 28±1.7a 17±1.2b 91±5.22c 
3day 44±4.1bc 27±2.5a 17±1.4b 88±6.11bc 
7 day 40±4.2b 27±2.4a 17±1.3ab 84±6.70b 

7% Olives extract   yoghurt 
0 day 47±4.1bc 27±2.6a 19±1.2a 93±5.99b 
3 day 45±3.2b 27±1.91a 18±1.7ab 90±7.41b 
7 day 38±2.9bc 26±1.71ab 18±1.4a 82±5.11c 

Mean values in column raw having different superscript (a, b, c, d) are significant 

 
From the results it is clear that judges prefer freshly prepared 7% olives extract yoghurt (0day) as the score 

was highest, then 7% olives extract freshly prepared yoghurt (3 day). In general, the variations in smell and taste 
score of yoghurt samples usually depends on starter culture, types of milk and manufacturing process involved 
.In our experiment variations in organoleptic scores were mainly influenced by addition of olives extract. Many 
researchers have reported that the addition of phenolic compounds of olive leaves extract into dairy products 
alters their organoleptic properties. In some cases phenols were also responsible for distinct off-flavors, due to 
proteins interaction through Maillard reactions or oxidation, after the heat treatment of milk or even when they 
were added as flavoring agents (Luck et al., 1994 and Marsilio and Lanza1998). So, the effect of phenols as 
functional ingredients on the quality of dairy products has been advocated and has been attributed to protein–
polysaccharide - phenols interactions. The extent of this interaction depends on the pH, the molecular properties 
of phenols or the presence of specific polysaccharides and enzymatic oxidation to quinones. The ethanolic 
extract of olive leaves contain certain components that support the growth of L. acidophilus (Duda-Chodak et 
al., 2008). 

Finally, these changes in sensory characteristics were similar with the ordinary yoghurt (Zoidou et al., 2014) 
who noted that the mean scores for taste, and color gradually decreased after 7 days and 35 days of storage, 
while the mean scores for texture increased in yogurts as the storage progressed. Generally, the oleuropein-
based yogurts were firmer than control yogurts. The non significant difference indicates that the lactoglobulin–
casein complex was not affected by the presence of oleuropein of olive leaves.  

Chemical compositions of yoghurt containing different level of olive leaves extract were presented in Table 
2. There was non significant difference of protein and moisture content of different types of yoghurts. 5% olives 
extract yoghurt had non significant difference in fat, carbohydrate, lactose, phosphorous and significant increase 
of ash, calcium, and energy compared to ordinary yoghurt. 7% olives leaves extract yoghurt had non significant 
difference in fat, carbohydrate, ash, lactose, calcium phosphorous and energy compared to 5% olives extract 
yoghurt.  

These results were in agreement with those obtained by Celik et al., (2006) and Farahat and El-Batawy 
(2013). Chemicals composition of yoghurt depends on the milk-based sources, processing factors (temperature, 
heat duration and storage condition). Also the types of probiotic strains used in the fermentation directly 
influences the nutritional, physiological value of the final yoghurt product and contributeto better tolerance of 
lactose in yogurt than that of milk, by person with lactose maldigestion(Martini et al., 1991andVesa et al., 
2000). Yogurt is considered as the most concentrated source of this essential mineral and others like potassium, 
magnesium, phosphorus and zinc. Calcium in yogurt is better absorbed than in milk, because this fermented 
product is well tolerated by Lactase-deficient people. Lactose enhances the absorption of calcium, magnesium 
and zinc (Gueguen and Pointillart 2000 and Kerry et al., 2001). The functional foods are derived from the 
combination of nutraceutical compounds as olives extract and probiotic microorganisms. The growing 
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popularity of functional food causes increasing interest in raw materials, which can raise the prohealth value of 
food when supplemented (Roberfroid, 2000 and De Leonardis et al., 2008).  
 
Table 2: Chemical composition of yoghurt containing different level of olive leaves extract 

 Protein 
(g/kg) 

Fat 
(g/kg) 

CHO 
(g/kg) 

Ash 
(g/kg) 

Moisture 
(gm) 

Lactose 
(gm) 

Ca 
(mg) 

P 
(mg) 

Energy 
(Kcal) 

Ordinary yoghurt 3.01± 
0.44a 

4.67± 
0.41b 

7.77± 
1.20b 

0.85± 
0.10b 

83.7± 
3.77a 

2.15± 
0.11b 

235.01± 
30.14b 

97.75± 
3.19b 

85.15± 
3.22c 

5% Olives extract    
yoghurt 

2.98± 
0.32ab 

5.89± 
0.51ab 

8.81± 
1.10ab 

1.25± 
0.13a 

81.07± 
2.44a 

2.40± 
0.17ab 

310.21± 
41.33a 

104.33± 
4.60ab 

100.17± 
4.77ab 

7% Olives  extract   
yoghurt 

2.95± 
0.33ab 

6.23± 
0.66a 

9.11± 
1.35a 

1.27± 
0.11a 

80.44± 
2.51ab 

2.78± 
0.13a 

315.77± 
48.77a 

106.7± 
3.77a 

104.31± 
5.44a 

Mean values in each column having different superscript (a, b, c, d) are significant 
 

As shown in table 3, the body weight, FER and PER were significantly decreased in diabetic control +ve 
group compared to control -ve group and significantly increased compared to control +ve groupafter 
administration of ordinary yoghurt. Moreover, they were significantly increased inafter administration of7% 
olive leaves yoghurt compared to control +ve group and reached the levels similar to the control -ve group.Food 
intake of the diabetic control +ve group did not differ statistically from the other diabetic groups that 
administered ordinary yoghurt or 7% olive leaves yoghurt. 

The obtained results were agreed with Wong et al., 1983 who reported that starterof yogurt is responsible for 
stimulation of growth by an intracellular factor. The non significant difference in feed intake observed in the 
diabetic groups that administered yoghurts may be due to the absence of circulating insulin that causes a 
deficiency in glucose transport, leading to a deficiency of energy in the cells, resulting in increased feeding to 
compensate for that lack of energy however the weight loss is due to the catabolic processes involved in 
diabetes (Meigs et al., 2004). There is compelling scientific evidence that Olive leaves contain high quantities of 
phenol substances very similar to those present in olives and their derived products. Depending on the chemical 
composition of olive leaves extract, their addition to probiotic milk products can improve the body weight, FER 
and PER. The addition of oleuropein of olives leaves extract in dairy products (milk and yogurt) for the 
production of a new type of functional food which contain a quantity of oleuropein which approximates the 
amount of daily uptake from edible olive variety (De Leonardis et al., 2008). 
 
Table 3: Body weight gain, food intake FER and PER of the experimental rat groups 

Groups  Variables Control -ve Control +ve Ordinary yoghurt 7% Olive leaves yoghurt 
Body weight (g) 70.88±3.21a 42.77±3.41c 55.33±5.22b 71.21±5.61a 
Food intake (g/w)  13.50±1.30a 12.10±1.05ab 12.75±1.02a 13.55±1.31a 
FER 0.116±0.005a 0.078±0.004c 0.096±0.003b 0.116±0.006a 
PER 0.583±0.014a 0.392±0.015c 0.482±0.011b 0.584±0.012a 

Mean values in each raw having different superscript (a, b, c, d) are significant 
 

Yogurthas high nutritional values which are proven as successful matrices for the development of various 
health-promoting functional foods (Rowan et al., 2005). It is proposed that the polyphenol compounds in olive 
leaf extracts were responsible for the stimulation of probiotic bacteria growth and metabolism and that olive leaf 
extracts ingested in human diet might have the same effect on desirable components of the intestinal microflora 
(Haddadin 2010). 

Data in table 4 illustrated that the serum concentration of glucose was significantly higher and insulin was 
significantly lower in control +ve group when compared to control –ve group. However, the higher serum 
concentration of glucose was significantly decreased and the lower of insulin was significantly increased after 
administration of ordinary yoghurt. The administration of 7% olive leaves yoghurt could normalize glucose and 
insulin level. In addition, the levels of HbA1c, an important indicator for glucose metabolism, were markedly 
increased in control +ve group when compared to control –ve group. However, the elevations of HbA1c in 
control +ve group were down regulated by administration of ordinary yoghurt and 7% olive leaves yoghurt. 

In the present study, Streptozotocin induced diabetic rats showed higher in serum glucose and HbA1c levels 
and lower in the hemoglobin level. This could be due to excessive glycosylation of a number of proteins 
including hemoglobin. The marked higher level in HbA1c in control +ve group was in accordance with Gloria-
Botthini et al., (2000) and Sampson et al., (2002).  

The oral administration of Lactobacillus casei exhibited a preventive effect on the elevation of plasma 
glucose and reduction of plasma insulin level resulted from destruction of pancreatic β-cells in non-obese 
diabetic mice. Lactobacillus displayed an antidiabetic effect on neonatal streptozotocin-induced diabetic rats by 
lowering the blood HbA1c level and improving glucose tolerance. The reduction of hyperglycemia and 
normalize insulin level are occurred by stimulating glucose uptake by peripheral tissues, reducing the 
degradation of insulin in the liver or stimulating insulin secretion altering the insulin metabolism and inhibiting 

http://nutritionandmetabolism.biomedcentral.com/articles/10.1186/1743-7075-10-35
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the reabsorption of glucose by the kidneys, resulting in the elimination of glucose in the urine (Matsuzaki et al., 
1997 and Tabuchi et al., 2003). 
 
Table 4: Glucose, insulin, hemoglobin and HbA1 of the experimental rat groups 

Groups  Variables Control -ve Control +ve Yoghurt 7% olive leaves yoghurt 
Glucose (mg/dL) 110.22±5.77cd 198.22±11.01a 155.11±9.88b 120.27±6.88c 
insulin 13.55±1.21a 7.22±0.77c 10.33±0.98b 12.11±1.31a 
hemoglobin 13.11±1.20a 12.65±1.10a 12.88±1.21 a 13.51±1.34a 
HbA1 4.33±0.41c 7.41±0.70a 5.80±0.60b 4.95±0.55bc 

Mean values in each raw having different superscript (a, b, c, d) are significant 
 

The presence of 7% olive leaves in yoghurt could reduce serum glucose that is owing to the presence of 
oleuropein that exhibits a wide variety of biological activities, including antimicrobial, antioxidant, anti-
ischaemic, antihypertensive, anticoagulant, hypolipidaemic and anticarcinogenic properties (Andreadou et al., 
2014). Olive leaf extracts can be added as an integrator or antioxidant to fermented milk to increase both the 
quality and the nutritional value of the final milk product. This prebiotic activity of olive leaf extracts is needed 
to stimulate the growth of probiotic bacteria without side effects (Bello et al., 2001and Medina et al., 2006). 
Recently, the improvement of glucose-induced insulin release as well as increased peripheral uptake of glucose 
are both involved in the hypoglycemic effect of oleuropein  administration of a diet supplemented with olive 
leaf polyphenols determined both amelioration of insulin action and secretion ( de Bock et al.,2013). 
 
Table 5: Liver glycogen and triglyceride of the experimental rat groups 

Groups  Variables Control -ve Control +ve Ordinary yoghurt 7% Olive leaves yoghurt 
Glycogen 7.31±1.03a 4.18±0.34c 5.35±0.56b 6.51±0.64ab 

Triglyceride 2.80±0.35a 1.22±0.24c 1.95±0.20b 2.40±0.33ab 

Mean values in each raw having different superscript (a, b, c, d) are significant  
 

Diabetic rat (control +ve) group had lower levels of liver glycogen and triglyceride compared to control-ve 
group.Liver glycogen and triglyceride were also decreased in ordinary yoghurt and 7% olive leaves yoghurt 
groups compared to control-ve group. However, consumption of the experimental yoghurts could increase these 
levels compared to control +ve group.  

It is known that decreased glycolysis, impeded glycogenesis and increased gluconeogenesis are some of the 
changes of glucose metabolism in the diabetic liver. Insulin deficiency in diabetes has been known to stimulate 
lipolysis in the adipose tissue and give rise to hyperlipidemia and fatty liver(Hardman and Limberd 2001).Dahi 
yoghurt (containing probiotic Lactobacillus acidophilus and Lactobacillus casei) demonstrated an inhibitory 
effect on development of glucose intolerance, hyperglycemia, hyperinsulinemia, dyslipidemia, and oxidative 
stress in high fructose-induced diabetic rats (Yadav et al., 2007). 

 The ingestion of determined lactic acid bacteria prevents or delays the disease onset in various experimental 
models of diabetes, induced by a chemical or by diet, or genetically modified animals. Some lactic acid bacteria 
affect the progression of diabetes mellitus (Matsuzaki et al., 1997). The bioavailability of oleuropein in olive 
leaves has been recently studied. It is absorbed after oral administration and is metabolised mainly to 
hydroxytyrosol which is also a powerful antioxidant (Owen et al., 2000 and DeBock et al., 2013).  

As shown in table 6 revealed that decreased liver levels of GPX and SOD and increased level of MDA were 
found in control +ve group compared to control -ve group. The activities of GPX and SOD in rat group 
administered ordinary yoghurt were significantly decreased compared to control -ve group and increased 
compared to control +ve group. However, administration of 7% olive leaves yoghurt showed a significant 
increase in GPX and SOD levels compared to control +ve group and non significant difference compared to 
control -ve group. Level of MDA was found to be normal in ordinary yoghurt and 7% olive leaves yoghurt 
groups. 

Previous researches reported that hyperglycemia promotes oxidative stress and hence generation of reactive 
oxygen species (ROS), which is known to play a crucial role in the pathogenesis of diabetic nephropathy in 
which increased ROS production and oxidative stress cause cell membrane damage, enzymes inactivation, 
apoptosis, and endogenous antioxidant altered gene expression (Pan et al., 2010). 

Results of this study were agreed with that Lactobacillus acidophilus and Lactobacillus casei in 
fermented milk product treatments significantly suppressed the depletion of insulin as well as preserving 
diabetic dyslipidemia, and inhibited lipid peroxidation and nitrite formation in streptozotocin-induced 
diabetic rats (Yadav et al., 2008).Some nutraceutical products in olive leave have antioxidant properties 
asoleuropein and other secoiridoids are the principle compounds, while simple phenols, enclosed 
hydroxytyrosol, are present but in lower amounts (Tuck and Hayball, 2002). 

Olive leaves contain flavonoids such as: rutinflavonol, Luteolin-7-glucoside. The olive leave extracts was 
shown to have an antioxidant capacity 400% higher than vitamin C and almost double that of green tea or grape 
seed extract (Ryan and Robards, 1998 and Pereira et al., 2007). Additionally, the phenolic compounds found in 
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olive leaf extracts may be helpful to probiotic organisms at lower concentrations through decreasing oxidative 
stress in the yogurt medium and thus creating a favorable environment (Haddadin, 2010). Previous research 
suggested a close relationship between antioxidant and hypoglycemic activity of olive leaf extracts. 
Supplementation of the diet with olive leaf extracts enriched with oleuropein and 3, 4-dihydroxyphenyl ethanol 
attenuated the metabolic alterations, including plasma glucose, triglyceride and total cholesterol concentrations. 
Such effects were paralleled by reduced plasmatic malondialdehyde and uric acid levels, therefore suggesting 
again a role for the antioxidant activity (Poudyal et al., 2010). 
 
Table 6: Liver GPX, SOD and MDA of the experimental rat groups 

Groups Variables Control -ve Control +ve Ordinary  yoghurt 7% Olive leaves yoghurt 
GPX 29.11±2.15a 15.11±1.40c 21.34±2.14b 3.22±3.11a 
SOD 35.11±3.05 a 18.25±1.19c 25.41±2.05b 33.60±3.10a 
MDA 6.11±1.11b 14.33±1.61a 7.81±1.03b 6.51±1.05b 

Mean values in each raw having different superscript (a, b, c, d) are significant  
 

Based on the obtained results, yoghurt could be fortified with 7% olive leaves extract that give good 
functional food. 7% olive leaves yoghurt had better organoleptic score and higher nutritional values in addition 
to have potential antidiabetic effects. 
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