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ABSTRACT: Grape Juice Concentrate (GJC) contains high amounts of natural sugars, vitamins, 

and polyphenols so it can be used as a natural sweetener and functional ingredient. The novelty of 

the present study was to produce flavored dairy desserts, as well as to evaluate the effect of GJC, 

gelatin, and cream on its physicochemical, mechanical, and sensorial properties. In this study, 

optimization of breakfast flavored dairy dessert formulation containing GJC was done using design 

expert and response surface methodology. The effects of cream (75-90 %), gelatin (0 - 0.5 %),  

and GJC (10-25 %) on the properties of flavored dairy desserts were evaluated. The samples  

were subjected to fat, acidity, pH, total solids content, sugar content, hardiness, color, antioxidant 

activity, and sensory attributes. At first, the modeling of responses was done using data regression 

analysis, and then 3D charts were drawn for each response. The results showed that the samples 

became firmer, and darker in color as the level of GJC increased. The antioxidant activity of the 

desserts was increased mostly by GJC level. The maximum hardness and radical inhibitory activity 

of samples were 1380 g and 73.5%, respectively. The general acceptability of the desserts was affected  

by the amount of GJC. Based on the standard range of responses and the most desirability, the optimal 

point was obtained. At the optimal point, the amounts of cream, GJC, and gelatin were 75.05, 20.59, 

and 4.36% respectively. Flavored dairy desserts could be considered to be a suitable source  

of vitamins, soluble fiber, antioxidants, amino acids, and a good source of natural sweets. 
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INTRODUCTION 

Dairy creams are oil-in-water (o/w) emulsions, in which 

solid fat partially formed their dispersed lipid phase. This 

kind of emulsions can improve their thickness after 

shaking or whipping [1, 35]. Studies indicated that it is 

possible to imitate this behavior by improving model  

 

 

 

of cream-like emulsions prepared with milk protein and 

vegetable fat [2, 3]. Novel food products are produced by changing 

traditional product formulas, and replacing or removing  

and adding certain components [4]. Different flavored 

milk-based dairy products, with different flavors,  
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textures, and functional properties, are introduced to 

consumers [5]. Food technology tried to decrease the fat, 

salt, sugar content, and synthesis ingredient in the foods 

Due to different health problems [6]. Also, develop 

different foods containing functional characterization  

and good taste for increasing consumer health [7, 8, 36]. 

Researchers have been informed that there is an inverse 

association between mortality from age-related diseases 

and consumption of some vegetables and fruits. These 

phenomena might be due to the high amount of antioxidant 

compounds, such as phenolic ingredients, in vegetables 

and fruits [9, 37, 38]. Grape (Vitis vinifera) is among the 

usually consumed fruit, and the demand for this fruit and 

its products is increasing, partly due to their associated 

health benefits [10]. 

Grapes are usually consumed as fresh fruit or can be 

processed into vinegar, wine, Grape juice Concentrate (GJC), 

fruit juice, dried grape, jam, pistil, and marmalades [11]. 

Grape and its products have a lot of polyphenolic 

components and have high antioxidant activity. They have 

been studied to show anti-inflammatory and anticancer 

effects in vitro, as well as the ability to inhibit coronary 

heart disease and cellular events predisposing 

atherosclerosis [12-14]. The grape ingredients and its 

products' components which are presumed to create 

positive health influences are mainly procyanidins, 

flavonols, phenolic acids, and anthocyanins [15, 16]. Some 

application of grape juice in food products was reported by 

Hossain et al. (2012) in yogurt [39], Park et al. (2014) in  

Yanggaeng [40], and Corrêa et al. (2014) in guava jam [41]. 

However, to our knowledge, the current work is the 

first report in which flavored dairy dessert containing 

grape juice concentrate. The present study aimed to 

produce flavored dairy dessert containing GJC, as well as 

evaluate the effect of GJC, gelatin, and cream on its 

physicochemical, technological, and sensorial properties. 

Finally, optimization of the dessert formula Containing 

Grape Juice Concentrate will be carried out on the basis of 

acceptability using response surface methodology. 

 

EXPERIMENTAL SECTION  

Raw materials 

GJC containing 60 % dry matter, 1.8 % ash, acidity 

(0.71 % tartaric acid), and pH 5.2 was prepared from  

the local market (Sarvestan, Iran) in September 2018. 

Gelatin was prepared by Merck Company, (Germany). 

Milk protein concentrate containing protein (30% w/w), 

fat (0.2 %), and dry matter (96 %) was purchased from  

the Fars-Pegah Co. (Shiraz, Iran). Milk fat was obtained 

from Fars-Pegah Co. (Shiraz, Iran).  Mono and diglyceride 

were purchased from Danisco Co. (Kunshan, China).  

 

Experimental design 

In the current investigation, the effects of the cream  

(75-90 %), GJC (10-25 %) and gelatin (0-0.5 %)  

on the properties of dessert were evaluated using RSM. 

Treatment was prepared in six levels and set by Design 

Expert v11. The batch runs were conducted in D-optimal 

designed experiments. The experimental design  

was implemented according to raw material Percentage,  

as follows: 

Run 1: 90 % Cream + 10 % GJC + 0 % Gelatin  

Run 2: 86.13 % Cream + 13.7 % GJC + 0.13 % Gelatin 

Run 3: 90 % Cream + 10 % GJC + 0 % Gelatin 

Run 4: 75 % Cream + 25 % GJC + 0 % Gelatin 

Run 5: 82.25 % Cream + 17.25 % GJC + 0.5 % Gelatin 

Run 6: 89.4 % Cream + 10 % GJC + 0.5 % Gelatin 

Run 7: 75 % Cream + 24.4 % GJC + 0.5 % Gelatin 

Run 8: 82.25 % Cream + 17.25 % GJC + 0.5 % Gelatin 

Run 9: 75 % Cream + 24.4 % GJC + 0.5 % Gelatin 

Run 10: 89.65 % Cream + 10 % GJC + 0.25 % Gelatin 

Run 11: 78.7 % Cream + 20.1 % GJC + 0.4 % Gelatin 

Run 12: 75 % Cream + 25 % GJC + 0 % Gelatin 

Run 13: 75 % Cream + 24.75 % GJC + 0.25 % Gelatin 

Run 14: 82.45 % Cream + 17.45 % GJC + 0 % Gelatin 

Run 15: 89.4 % Cream + 10 % GJC + 0.5 % Gelatin 

Run 16: 78.7 % Cream + 21.13 % GJC + 0.13 % Gelatin 

Run 17: 82.35 % Cream + 17.35 % GJC + 0.25 % Gelatin 

 

Emulsion preparation 

A cream containing 30 % (w/w) milk fat prepared  

by application mono-and diglyceride emulsifier, stabilizer, 

and milk powder, 1%, 0.04%, and 3 %, respectively. 

Firstly, Milk powder was dissolved in water and Mono-

and diglyceride was combined with milk fat. Cream 

production was done by using an Ultra-Turrax T45 

disperser homogenizer; for 4 min at 70 °C and 10000 rpm. 

After that gelatin was dispersed in GJC and added to the 

mixture and homogenized for 2 min at 75°C and 10000 rpm. 

Before characterization tests, samples were kept at 2°C 

overnight. Formulations (100 g) were prepared in  

3 replicates [17].  
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Chemical Composition analysis 

Moisture, fat, and sucrose content of samples  

were measured according to the method of Almanza-Rubio 

et al. (2016) [18]. Total titratable acidity and pH of 

flavored dairy desserts were measured by Bemer et al. (2016) 

method and its report based on lactic acid percentage [19]. 

 

Antioxidant activity determination  

The antioxidant activity was measured by 2, 2-

diphenyl-1-picrylhydrazyl free radicals (DPPH°) based on 

the method modified by Asl et al. (2018). First, dessert 

samples (0.2 mL) were homogenized with methanol  

(0.8 mL). Then, each diluted sample (0.5 mL) was 

homogenized thoroughly with 0.1 mM DPPH° solution 

(1.5 mL). The mixture was kept at 25 ºC for 60 min 

 in a dark place and the decrease of DPPH° absorbance  

was measured by reading at 517 nm [20]. The DPPH° 

inhibition activity was calculated according to the Eq (1): 

D P P H in h ib itio n activ ity (% )                                         (1) 

 con tro l sam ple con tro l
A  A / A 100 

 
    

 

Texture profile analysis 

The hardness of the flavored dairy dessert was 

determined using a texture analyzer (Brookfield, USA)  

by a compression test. The sample was compressed using 

a cylinder probe of 25 mm diameter to 10 mm penetration 

depth with 1 mm/s pre and post-test speed and 1 mm/s test 

speed [21].   

 

Colour analysis 

For evaluation of the color parameters of flavored dairy 

desserts, the digital colorimetry technique was used.  

The surface color of samples was determined by a digital 

Canon camera. The resulted pictures were studied  

by Adobe Photoshop CS 6 Software and main color 

parameters such as L*, a*, and b* were extracted [22].  

 

Sensory analysis 

Five points hedonic test was used to evaluate  

the sensorial properties of flavored dairy dessert. Main 

parameters including color, texture, odor, taste, and 

general acceptance were analyzed by the panelist. Samples 

were randomly coded and placed for 30 minutes at room 

temperature and then evaluated by thirty trained students 

of the food science and technology department (Sarvestan 

Branch, Islamic Azad University, Iran). The scale of the 

method was 1 to 5, dislike, dislike moderately, moderate, 

like moderately, and like [23].  

 

Statistical analysis 

For analysis of the results of the Experiment Design 

Expert 11 was used. The analysis of variance (ANOVA) 

was applicated for the comparison of averages. The quadratic 

model was statistically fitted with respect to the calculation 

coefficient (R2). Finally, Optimization of flavored dairy 

desserts, based on the acceptability was done. 

 

RESULTS AND DISCUSSION  

Based on the findings of our preliminary experiments, 

for optimization physicochemical, textural, and sensorial 

properties of flavored dairy dessert, cream, GJC, and 

gelatin concentrations were determined for further D-

optimal experiments. The quadratic models between 

flavored dairy dessert properties and the used treatments 

were taken by Design-Expert software as shown in Table 1. 

The ANOVA analyses were done to calculate the 

significant level of 2FI regression model. The results 

showed that 2FI regression model was statistically 

significant based on Fisher’s F-test, F-value, and P-value 

(P < 0.001) of the model. Also, this result was confirmed 

by the calculation of coefficients (R2) and lack-of-fit 

factor. The P-value is used as an agent for controlling  

the significance of all coefficients. According to the 

ANOVA, it can be concluded that the 2FI polynomial 

model with low P-values was statistically significant. 

 

Chemical properties 

The pH, acidity, dry matter, sucrose and fat content 

showed a considerable variation from 5.80 to 6.23%, 0.19 

to 0.22 %, 38.65 to 43.74 %, 3.25 to 7.65 %, and 23.80 to 

27.00 %, respectively. The value of the calculated 

coefficient adj-R2 of pH, acidity, dry matter, sucrose, and 

fat content (0.95, 0.96, 0.78, 0.98, and 0.99, respectively) 

showed that only about 5, 4, 22, 2, and 0.01% for 

optimization of pH, acidity, dry matter, sucrose and fat 

content of flavored dairy dessert of the total variation 

couldn’t be described by this model. The F-values for lack-

of-fit were 1.34, 1.16, 11.48, 5.16 and 0.61 while the 

corresponding P-values were 0.37, 0.43, 0.01, 0.04 and 

0.70 for optimization of pH, acidity, dry matter, sucrose  
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Table 1: Predictive models for properties of flavored dairy dessert. 

Probability for 
Lack of Fit 

F-value of 
model 

adj-R2 Predictive models Responses 

0.38 49.71 0.95 
+ 3.41235 + 0.030329A + 0.001700B + 5.70452C + 0.000038AB - 

0.055532× AC - 0.061637BC 
pH 

0.44 67.08 0.96 
- 0.378298 + 0.005640A + 0.010376B + 2.54318C - 0.000047AB - 

0.025371AC - 0.026848BC 
Acidity 

(Lactic acid %) 

0.01 10.66 0.78 
- 221.83754 + 2.59276A + 3.34188 B + 687.40032 C - 0.006876 AB - 

6.82275 AC - 7.03107 BC 
Dry matter 

(%) 

0.05 130.23 0.98 
- 136.62819 + 1.37514 A + 1.64120 B + 299.35070C- 7.97153E-06 AB - 

2.99818 AC - 2.99509 BC 
Sucrose 

(%) 

0.70 871.07 0.99 
+ 38.25491 - 0.074910 A + 0.160387 B - 99.81322C- 0.006827 AB + 

0.995556 AC + 1.00849 BC 
Fat 

(%) 

0.06 28.89 0.91 
+ 5.86560 + 0.628368 A + 3.63258 B + 131.46071 C - 0.037890 AB - 

1.43435 AC - 1.34743 BC 
Radical 

inhibitory (%) 

0.34 14.7 0.84 
- 12121.56888 + 131.46215A + 281.66388 B - 5902.97216C -2.46399AB + 

84.40292AC + 23.47993BC 
Hardness (g) 

0.06 17.47 0.86 
+ 271.87941 - 1.81755 A - 0.123148 B - 441.73174 C - 0.040371 AB + 

4.53867 AC + 4.24351 BC 
L* 

0.69 9.75 0.77 
- 109.82682 + 1.12264 A + 2.43508 B + 9.61402 C - 0.017016 AB - 

0.090080 AC + 0.089557 BC 
a* 

0.31 41.89 0.94 
- 441.57612 + 4.68965 A + 7.66269 B + 791.33901 C - 0.035739 AB - 

7.97076 AC - 7.82600 BC 
b* 

0.82 5.27 0.62 
- 75.78051 + 0.767419 A + 0.810197 B + 269.19148 C + 0.001478 AB - 

2.66480 AC - 2.83249 BC 

Sensory 

(color) 

0.15 6.54 0.68 
- 78.63038 + 0.796990 A + 0.015988 B + 392.61351 C + 0.011131 AB -

3.92778 AC - 3.83838 BC 
Sensory 
(texture) 

0.01 57.88 0.96 
- 15.14207 + 0.169002 A + 0.019447 B + 68.93328 C + 0.003627 AB - 

0.693641 AC - 0.719316 BC 

Sensory 

(odor) 

0.16 11.89 0.80 
+ 128.82122 - 1.28664 A - 1.84329 B - 76.64227 C + 0.009576 AB + 

0.748578 AC + 0.784424 BC 

Sensory 

(taste) 

0.01 4.38 0.56 
- 13.79547 + 0.151264 A - 0.434599B + 134.56571 C + 0.008842 AB -

1.36689 AC - 1.17738 BC 

Sensory 

(acceptability) 

 

and fat content, respectively, which implied the lack of- fit 

was not statistically significant relative to the pure error 

because of noise. No significant lack-of-fit corroborated 

the model validity (Table 1). The effects of cream, GJC, 

and gelatin on the pH, acidity, dry matter, sucrose, and fat 

content of flavored dairy desserts are shown in Fig. 1. 

Based on the results, an increase in cream and gelatin 

concentration significantly increases the pH of the sample. 

But increase in GJC significantly decreased the pH of 

flavored dairy desserts. The results of acidity showed that 

an increase in GJC concentration significantly increases 

the acidity of the sample. The addition of more GJC in the 

formulation reduced significantly (p< 0.05) the pH of 

samples while increasing titratable acidity (% lactic acid). 

The reduction of pH by adding GJC in the formulation may be 

because of the GJC pH (pH of GJC is 5.2 and pH of milk is 6.7). 

Also, GJC has high amounts of vitamins (C and E) and is a 

suitable source of antioxidants these ingredients are  

acidic in nature, including organic acids and phenolic 

compounds [13]. Jahromi and Niakousari (2018) produced 

and evaluated a milk‐ based dessert with fig paste and 

CMC. They reported with increasing fig, pH was 

significantly reduced and titratable acidity significantly 

raised and this phenomenon is because of chemical 

ingredients of fig such as polyphenols and fatty acids [4]. 

Fig. 1 showed that the various quantities of cream and GJC 

significantly raised the dry matter of samples (p< 0.05). 

It’s due to the increase of cream and GJC amount in the 

formulation. Majzoobi et al. (2016), produced the dairy 

dessert formulated using wheat germ. They showed that 

wheat germ is a good source of amino acids (such as 

aspartic acid and glutamic acid) and fatty acids as well as 

antioxidants with acidic nature which can decrease the pH 

of the desserts [24]. Also based on results reported  
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Fig. 1: Effects of grape juice concentrate (GJC), gelatin, and cream on physicochemical properties of flavored dairy dessert. 
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Fig. 1: Effects of Grape Juice Concentrate (GJC), gelatin, and cream on physicochemical properties of flavored dairy dessert. 
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in Fig 1, an increase in cream and gelatin concentration 

significantly increases the sucrose content of the sample. 

According to the response surface plot, with an increase  

in cream concentration significantly increases the fat 

content of the sample. But increase in GJC significantly 

decreased the fat content of flavored dairy desserts. 

 

Antioxidant activity 

The radical inhibitory activity showed a considerable 

variation from 59 to 73.5 %. The value of the calculated 

coefficient adj-R2 (0.91) showed that only about 9 % for 

optimization of the hardness of flavored dairy dessert of 

the total variation couldn’t be described by the model.  

The F-value for lack-of-fit was 4.48 while the corresponding 

P-value was 0.06 (P >0.05) for optimization of radical 

inhibitory activity, which implied the lack of- fit was not 

statistically significant relative to the pure error because of 

noise. Insignificant lack-of-fit certified the validity of this 

model (Table 2). The effects of cream, GJC, and gelatin on 

the radical inhibitory activity of flavored dairy desserts  

are shown in Fig. 2. The results of radical inhibitory 

activity showed that with an increase in GJC significantly 

increases the radical inhibitory activity of the sample. 

Castilla et al. (2006), determined the antioxidant activity 

of concentrated red grape juice; they showed concentrated 

red grape juice contains a high amount of vitamins C, E, 

and polyphenols and has suitable antioxidant activity [13]. 

Capanoglu et al. (2013), studied the polyphenol 

concentration and grape juice antioxidant activity 

concentrate. They reported main anthocyanins determined 

using PDA-LC-MS: monoglucosides of delphinidin, 

petunidin, cyanidin, peonidin, and malvidin, in addition  

to malvidin acetylglucoside, malvidin coumaroylglucoside, 

and peonidin coumaroylglucoside [25]. Hossain et al. (2012) 

reported that the addition of grape juice improved the 

antioxidant activity of yogurt because of the high 

antioxidant ingredient in the grape [39]. A similar result 

about improving antioxidant activity of food products 

 by grape juice was reported by Park et al. (2014) on the 

Yanggaeng [40] and Corrêa et al. (2014) on the guava jam [41]. 

 

Texture property 

The hardness analysis showed a considerable variation 

from 135 g to 1380 g. The value of the calculated 

coefficient adj-R2 (0.84) showed that, only about 16%  

for optimization of the hardness of flavored dairy dessert  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Effects of grape juice concentrate (GJC), gelatin, and 

cream on the radical inhibitory activity of flavored dairy dessert. 

 

of the total variation couldn’t be described by the model.  

The F-value for lack-of-fit was 1.47 while the corresponding 

P-value was 0.34 (P>0.05) for optimization of hardness, 

which implied the lack of- fit was not statistically significant 

relative to the pure error because of noise. Insignificant lack-

of-fit certified the validity of this model (Table 1).  

The effects of cream, GJC, and gelatin on the hardness  

of flavored dairy dessert are shown in Fig. 3. According to  
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the response surface plot, with raise in cream, gelatin, and 

GJC significantly increases the hardness of the sample. 

Any raise in the hardness and firmness of emulsion 

containing biopolymers is usually because of the interaction 

between biopolymers and molecules of water [26]. Also,  

the high concentration of GJC in the sample (its containing 

a high concentration of insoluble and soluble fiber)  

and the ability of dietary fiber to interact with a water 

molecule in the structure of food could lead to a rise in the 

hardness [27, 28]. Our findings are similar to data reported 

by Arcia et al. (2010), Ayar et al. (2009), and Bayarri et al. (2009), 

while producing different types of dairy desserts containing 

hydrocolloids and fruits [29-31].  

Corrêa et al. (2014) evaluated the rheological 

properties of guava jam with added concentrated grape 

juice. They reported that the addition of concentrated grape 

juice improved the rheological properties of the sample 

because of the ingredients and rheological properties of 

concentrated grape juice [41]. Park et al. (2014) evaluated 

the quality characteristics of Yanggaeng combined with 

grape juice. They reported that the hardness of samples 

significantly increased after the addition of grape juice [40].  

 

Colour properties 

The L*, a*, and b* showed a considerable variation 

from 58 to 74, 0 to 7, and 22 to 36, respectively. The value 

of the calculated coefficient adj-R2 of L*, a*, and b* (0.86, 

0.77, and 0.94, respectively) showed only about 14, 23, 

and 6% for optimization of L*, a*, and b* of flavored dairy 

dessert of the total variation couldn’t be described  

by the model. The F-values for lack-of-fit were 4.44, 0.61, 

and 1.61 while the corresponding P-values were 0.06, 

0.69, and 0.31 (P>0.05) for optimization of L*, a*, and b*, 

respectively, which implied the lack of- fit was not 

statistically significant relative to the pure error because of 

noise. An insignificant lack-of-fit confirmed the validity of 

the model (Table 1). The effects of cream, GJC, and gelatin 

on the L*, a*, and b* of flavored dairy desserts are shown 

in Fig. 4. According to the response surface plot, with  

an increase in GJC significantly decreased the L* of the 

sample. The results of a* and b* showed that with  

an increase in cream and GJC significantly increased a* and 

b* of the sample. The color difference in the various formula 

could be due to the brown pigments and yellow color of GJC. 

Also, the higher concentration of GJC in the formulation 

(increasing the content of dry matter) increased the  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Effects of grape juice concentrate (GJC), gelatin and 

cream on hardness of flavored dairy dessert. 

 

absorption of light and thus reduced lightness of samples [32]. 

Jahromi and Niakousari (2018) reported with increasing 

fig amount in the formulation resulted in significantly 

decreased L* and raised a* and b*[4]. The interaction of 

GJC components (proteins, carbohydrates, and fibers) with 

the proteins of milk in the sample may decrease the light 

scattering influence of the sample. The similar data  

have been shown by Majzoobi et al. (2016) [24]. 
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Fig. 4: Effects of grape juice concentrate (GJC), gelatin, and cream on color properties of flavored dairy dessert. 

 

Sensorial properties 

The result of color, texture, odor, taste, and 

acceptability showed a considerable variation from 2.5 to 

4.8, 2.11 to 4.7, 3.15 to 4.92, 3 to 4.89, and 3 to 4.75, 

respectively. The value of the reported coefficient adj-R2 

of color, texture, odor, taste, and acceptability (0.62, 0.68, 

0.96, 0.80, and 0.56, respectively) showed that only about 

38, 32, 4, 20, and 44% for optimization of color, texture, 

odor, taste, and acceptability of flavored dairy dessert of 

the total variation couldn’t be described by the model.  

The F-value for lack-of-fit were 0.41, 2.64, 9.78, 2.60, and 

15.51 while the corresponding P-values were 0.82, 0.15, 

0.01, 0.16 and 0.01 for optimization of color, texture, odor, 

taste and acceptability, respectively, which concluded  

the lack-of-fit was not statistically significant relative  

to the pure error because of noise. An insignificant lack-of-fit 

showed the validity of the model (Table 1). The effects of 

cream, GJC, and gelatin on the color, texture, odor, taste, 

and acceptability of flavored dairy desserts are shown  

in Fig. 5. According to the response surface plot, 
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Fig. 5: Effects of grape juice concentrate (GJC), gelatin, and cream on sensorial properties of flavored dairy dessert. 
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Fig. 5: Effects of grape juice concentrate (GJC), gelatin, and cream on sensorial properties of flavored dairy dessert. 
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with an increase in cream, gelatin and GJC significantly 

increased the color, texture, odor, and acceptability of the sample. 

But with increasing the GJC, taste significantly decreased. 

Odor, taste, and acceptability values for dessert are between 3 

and 5, showing that all desserts can be placed in the 

acceptability range (≥3 moderate to like). Low texture 

acceptability in some samples may be related to the suspension 

effect and their decreased viscosity, which was because of the 

absence of gelatin and the presence high amount of GJC.  

In fruit-based foods, appearance and color are the main factors 

of perceived initial acceptability and quality. Researchers  

are believed that suitable appearance and color improve 

products' potential to be consumed and purchased [33, 34].  

The taste results showed that panelists usually liked desserts 

containing a high amount of GJC. The scores of samples for 

taste significantly (P < 0.05) raised in the dessert containing 

high content of GJC. Based on results of general acceptability, 

GJC, gelatin, and cream influenced the flavored dairy dessert 

in a positive manner. Hossain et al. (2012) reported that  

the addition of grape juice improved the sensorial properties of 

yogurt [39]. Also, Park et al. (2014) reported that the sensorial 

properties of Yanggaeng after the addition of grape juice were 

improved [40].  

Based on the sensory properties of flavored dairy 

dessert numerical optimization was performed and the 

optimal point with the highest desirability was obtained 

with the percentage of independent variables of cream, 

GJC, and gelatin, 75.05, 20.59, and 4.36% respectively.  

 

CONCLUSIONS 

Production of flavored dairy desserts with GJC  

can improve the nutritional, functional, and antioxidant 

activity of the sample. The best formulation of flavored 

dairy dessert based on GJC was developed by Design-Expert 

software. Amounts of GJC, cream, and gelatin had significant 

effects on the physicochemical properties of flavored dairy 

desserts. GJC had significant effects on the main parameters 

including texture, color, and sensorial properties. The 

firmness and overall acceptability were significantly 

improved by the addition GJC. The most acceptable dessert 

was produced with 75.05, 20.59, and 4.36 % of the cream, 

GJC, and gelatin, respectively. This product is a good bar with 

high content of different vitamins, soluble fiber, antioxidants, 

amino acids, and natural sweets. Also, a food manufacturer 

can use the information from this research to improving  

the techno-functional properties of their products.  

Received : Apr. 4, 2020  ;  Accepted : Jul. 30, 2020 

 

REFERENCES 

[1] Vanapalli S.A., Coupland J.N., Emulsions under 

Shear—the Formation and Properties of Partially 

Coalesced Lipid Structures, Food Hydrocoll., 15: 

507-512 (2001). 

[2] Mutoh T.A., Nakagawa S., Noda M., Shiinoki Y., 

Matsumura Y., Relationship between Characteristics 

of Oil Droplets and Solidification of Thermally 

Treated Creams, J. Am. Oil Chem. Soc., 78: 177-183 

(2001). 

[3] Márquez A.L., Wagner J.R., Rheology of Cream‐Like 

Emulsions Prepared with Soybean Milk and Low 

Trans Vegetable Fat, J. Am. Oil Chem. Soc., 89: 1857-

1865 (2012).  

[4] Jahromi M., Niakousari M., Development and 

Characterisation of a Sugar‐Free Milk‐Based Dessert 

Formulation with Fig (Ficus carica L.) and 

Carboxymethylcellulose, Int. J. Dairy Technol., 

71(3): 801-809 (2018).  

[5] Szwajgier D., Gustaw W., The Addition of Malt to 

Milk-Based Desserts: Influence on Rheological 

Properties and Phenolic Acid Content, LWT., 62(1): 

400-407 (2015).  

[6] García V., Laca A., Martínez L.A., Paredes B., 

Rendueles M., Díaz M., Development and 

Characterization of a New Sweet Egg-Based Dessert 

Formulation, Int. J. Gastronomy Food Sci., 2(2): 72-

82 (2015).  

 [7] Morais E., Morais A., Cruz A., Bolini H., 

Development of Chocolate Dairy Dessert with 

Addition of Prebiotics and Replacement of Sucrose 

with Different High-Intensity Sweeteners, J. Dairy 

Sci., 97(5): 2600-2609 (2014). 

[8] Vital A.C.P., Santos N.W., Matumoto‐Pintro P.T.,  

da Silva Scapim M.R., Madrona G.S., Ice Cream 

Supplemented with Grape Juice Residue as a Source 

of Antioxidants, Int. J. Dairy Technol., 71(1): 183-

189 (2018).  

[9] Dudonné S., Vitrac X., Coutiere P., Woillez M., 

Mérillon J-M., Comparative Study of Antioxidant 

Properties and Total Phenolic Content of 30 Plant 

Extracts of Industrial Interest using DPPH, ABTS, 

FRAP, SOD, and ORAC Assays, J. Agricul. Food 

Chem., 57: 1768-1774 (2009).  

https://www.sciencedirect.com/science/article/pii/S0268005X01000571?casa_token=P1k8WhCqFk0AAAAA:ZCR-dTpWSWkGW2xPV9tp9qd16WSNCibktDSTPDvc72hfqNOcUdMmhpQCcTmLgzxcM5BrZ35p5A
https://www.sciencedirect.com/science/article/pii/S0268005X01000571?casa_token=P1k8WhCqFk0AAAAA:ZCR-dTpWSWkGW2xPV9tp9qd16WSNCibktDSTPDvc72hfqNOcUdMmhpQCcTmLgzxcM5BrZ35p5A
https://www.sciencedirect.com/science/article/pii/S0268005X01000571?casa_token=P1k8WhCqFk0AAAAA:ZCR-dTpWSWkGW2xPV9tp9qd16WSNCibktDSTPDvc72hfqNOcUdMmhpQCcTmLgzxcM5BrZ35p5A
https://aocs.onlinelibrary.wiley.com/doi/abs/10.1007/s11746-001-0240-0
https://aocs.onlinelibrary.wiley.com/doi/abs/10.1007/s11746-001-0240-0
https://aocs.onlinelibrary.wiley.com/doi/abs/10.1007/s11746-001-0240-0
https://link.springer.com/article/10.1007/s11746-012-2093-z
https://link.springer.com/article/10.1007/s11746-012-2093-z
https://link.springer.com/article/10.1007/s11746-012-2093-z
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12484
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12484
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12484
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12484
https://www.sciencedirect.com/science/article/pii/S0023643815000444?casa_token=_UUv__lpq0EAAAAA:m5-krgkop7puqLst7OuNqLf5k2wVHsLHbfy4NuEtYyRthsnMsUkVljOVZz-EZLMvj41oocjZUw
https://www.sciencedirect.com/science/article/pii/S0023643815000444?casa_token=_UUv__lpq0EAAAAA:m5-krgkop7puqLst7OuNqLf5k2wVHsLHbfy4NuEtYyRthsnMsUkVljOVZz-EZLMvj41oocjZUw
https://www.sciencedirect.com/science/article/pii/S0023643815000444?casa_token=_UUv__lpq0EAAAAA:m5-krgkop7puqLst7OuNqLf5k2wVHsLHbfy4NuEtYyRthsnMsUkVljOVZz-EZLMvj41oocjZUw
https://www.sciencedirect.com/science/article/pii/S1878450X14000225
https://www.sciencedirect.com/science/article/pii/S1878450X14000225
https://www.sciencedirect.com/science/article/pii/S1878450X14000225
https://www.sciencedirect.com/science/article/pii/S0022030214001672
https://www.sciencedirect.com/science/article/pii/S0022030214001672
https://www.sciencedirect.com/science/article/pii/S0022030214001672
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12412
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12412
https://onlinelibrary.wiley.com/doi/abs/10.1111/1471-0307.12412
https://pubs.acs.org/doi/abs/10.1021/jf803011r
https://pubs.acs.org/doi/abs/10.1021/jf803011r
https://pubs.acs.org/doi/abs/10.1021/jf803011r
https://pubs.acs.org/doi/abs/10.1021/jf803011r


Iran. J. Chem. Chem. Eng. Zare Sh. & Lashkari H. Vol. 40, No. 6, 2021 

 

2040                                                                                                                                                                Research Article 

[10] Ghafoor K., Choi Y.H., Jeon J.Y., Jo I.H., 

Optimization of Ultrasound-Assisted Extraction of 

Phenolic Compounds, Antioxidants, and Anthocyanins 

from Grape (Vitis vinifera) Seeds, J. Agricul. Food 

Chem., 57: 4988-4994 (2009).  

[11] Liyana-Pathirana C., Shahidi F., Alasalvar C., 

Antioxidant Activity of Cherry Laurel Fruit 

(Laurocerasus officinalis Roem) and its Concentrated 

Juice, Food Chem., 99: 121-128 (2006). 

[12] Gürbüz O., Göçmen D., Dagdelen F., Gürsoy M., 

Aydin S., Şahin İ., Büyükuysal L., Usta M., 

Determination of Flavan-3-Ols and Trans-Resveratrol  

in Grapes and Wine Using HPLC with Fluorescence 

Detection, Food Chem., 100: 518-525 (2007).  

[13] Castilla P., Echarri R., Dávalos A., Cerrato F., Ortega H., 

Teruel J.L., Lucas M.F., Gómez-Coronado D., 

Ortuño J, Lasunciónm M.A., Concentrated Red 

Grape Juice Exerts Antioxidant, Hypolipidemic, and 

Antiinflammatory Effects in Both Hemodialysis 

Patients and Healthy Subjects, Am. J. Clin. Nutr., 84: 

252-262 (2006).  

 [14] Keevil J.G., Osman H.E., Reed J.D., Folts J.D., 

Grape Juice, But Not Orange Juice or Grapefruit 

Juice, Inhibits Human Platelet Aggregation, J. Nutr., 

130: 53-56 (2000).  

[15] Chedea V.S., Braicu C., Socaciu C., 

Antioxidant/Prooxidant Activity of a Polyphenolic 

Grape Seed Extract, Food Chem., 121: 132-139 

(2010). 

[16] Andrade P., Mendes G., Falco V., Alentao P.V., 

Seabra R., Preliminary Study of Flavonols in Port 

Wine Grape Varieties, Food Chem., 73: 397-399 

(2001).  

[17] Vanderghem C., Danthine S., Blecker C., Deroanne C., 

Effect of Proteose-Peptone Addition on Some 

Physico-Chemical Characteristics of Recombined 

Dairy Creams, Int. Dairy J., 17: 889-895 (2007). 

[18] Almanza-Rubio J.L., Gutiérrez-Méndez N.,  

Leal-Ramos M.Y., Sepulveda D., Salmeron I., 

Modification of the Textural and Rheological 

Properties of Cream Cheese Using Thermosonicated 

Milk, J. Food Engin., 168: 223-230 (2016). 

[19] Bemer H.L., Limbaugh M., Cramer E.D.,  

Harper W.J., Maleky F., Vegetable Organogels 

Incorporation in Cream Cheese Products, Food Res. 

Int., 85: 67-75 (2016). 

[20] Asl R.M.Z., Niakousari M., Gahruie H.H., Saharkhiz M.J., 

Khaneghah A.M., Study of Two-Stage Ohmic  

Hydro-Extraction of Essential Oil from Artemisia 

Aucheri Boiss: Antioxidant and Antimicrobial 

Characteristics, Food Res. Int., 107: 462-469 (2018).  

[21] Bogdan C., Moldovan M.L., Man I.M., Criș an M., 

Preliminary Study on the Development of an Antistretch 

Marks Water-in-Oil Cream: Ultrasound Assessment, 

Texture Analysis, and Sensory Analysis, Clin. 

Cosmet. Investig. Dermatol., 9: 249 (2016). 

[22] Hosseini S.M.H., Gahruie H.H., Razmjooie M., 

Sepeidnameh M., Rastehmanfard M., Tatar M., 

Naghibalhossaini F., Van der Meeren P., Effects of 

Novel and Conventional Thermal Treatments  

on the Physicochemical Properties of Iron-Loaded 

Double Emulsions, Food Chem., 270: 70-77 (2019).  

[23] Gholamhosseinpour A., Tehrani M., Razavi S. 

Rashidi H., Evaluation and Optimization of Chemical 

and Sensory Properties of Various Formulations  

of Recombined UF-Feta Cheese Analogues Using 

Response Surface Methodology, Iranian Food Sci. 

Technol. Res. J., 10: 2 (2014). 

 [24] Majzoobi M., Ghiasi F., Farahnaky A., 

Physicochemical Assessment of Fresh Chilled Dairy 

Dessert Supplemented with Wheat Germ, Int. J. Food 

Sci. Technol., 51:78-86 (2016).  

[25] Capanoglu E., de Vos R.C., Hall R.D., Boyacioglu D., 

Beekwilder J., Changes in Polyphenol Content 

During Production of Grape Juice Concentrate, Food 

Chem., 139: 521-526 (2013).  

[26] Sahin H., Ozdemir F., Effect of Some Hydrocolloids 

on the Rheological Properties of Different Formulated 

Ketchups, Food Hydrocoll., 18: 1015-1022 (2004).  

[27] Boca S., Galoburda R., Krasnova I., Seglina D., 

Aboltins A., Skrupskis I., Evaluation of Rheological 

Properties of Apple Mass Based Desserts, Int. J. Biol. 

Biomol. Agricul. Food Biotechnol. Engin. 7: 735-739 

(2013).  

[28] Keenan D.F., Valverde J., Gormley R., Butler F., 

Brunton N.P., Selecting Apple Cultivars for Use in Ready-

to-Eat Desserts Based on Multivariate Analyses of 

Physico-Chemical Properties, LWT., 48: 308-315 (2012).  

[29] Arcia P., Costell E., Tárrega A., Thickness Suitability 

of Prebiotic Dairy Desserts: Relationship with 

Rheological Properties, Food Res. Int., 43: 2409-

2416 (2010).  

https://pubs.acs.org/doi/abs/10.1021/jf9001439
https://pubs.acs.org/doi/abs/10.1021/jf9001439
https://pubs.acs.org/doi/abs/10.1021/jf9001439
https://www.sciencedirect.com/science/article/pii/S0308814605006059?casa_token=83m2dVQB2_kAAAAA:pF2BbdYiL6EZi0Vaj2efaWyUZvNBch00W2MuvcU1ia9NcYEjsPMP3VJx3urZ17m6I3Z0BPmblA
https://www.sciencedirect.com/science/article/pii/S0308814605006059?casa_token=83m2dVQB2_kAAAAA:pF2BbdYiL6EZi0Vaj2efaWyUZvNBch00W2MuvcU1ia9NcYEjsPMP3VJx3urZ17m6I3Z0BPmblA
https://www.sciencedirect.com/science/article/pii/S0308814605006059?casa_token=83m2dVQB2_kAAAAA:pF2BbdYiL6EZi0Vaj2efaWyUZvNBch00W2MuvcU1ia9NcYEjsPMP3VJx3urZ17m6I3Z0BPmblA
https://www.sciencedirect.com/science/article/pii/S0308814605008952?casa_token=swsUpl7saasAAAAA:metNqchNS8KjM6RTolhsq2Vg0ICUXq9QSHNekoAGkG7ZcSGRU8Kt6uVG85bqfWnoSa0B0da1xQ
https://www.sciencedirect.com/science/article/pii/S0308814605008952?casa_token=swsUpl7saasAAAAA:metNqchNS8KjM6RTolhsq2Vg0ICUXq9QSHNekoAGkG7ZcSGRU8Kt6uVG85bqfWnoSa0B0da1xQ
https://www.sciencedirect.com/science/article/pii/S0308814605008952?casa_token=swsUpl7saasAAAAA:metNqchNS8KjM6RTolhsq2Vg0ICUXq9QSHNekoAGkG7ZcSGRU8Kt6uVG85bqfWnoSa0B0da1xQ
https://www.sciencedirect.com/science/article/pii/S0308814605008952?casa_token=swsUpl7saasAAAAA:metNqchNS8KjM6RTolhsq2Vg0ICUXq9QSHNekoAGkG7ZcSGRU8Kt6uVG85bqfWnoSa0B0da1xQ
https://academic.oup.com/ajcn/article/84/1/252/4632976
https://academic.oup.com/ajcn/article/84/1/252/4632976
https://academic.oup.com/ajcn/article/84/1/252/4632976
https://academic.oup.com/ajcn/article/84/1/252/4632976
https://academic.oup.com/jn/article/130/1/53/4686066
https://academic.oup.com/jn/article/130/1/53/4686066
https://www.sciencedirect.com/science/article/pii/S030881460901423X?casa_token=ZA4AkEKO6sYAAAAA:3j_O89oC7wo1NzmTYPT23O8FtdpdWKA0URivIhF9XoHh9VQouXxzCQLXp_eI6-HsdcFmx0ugsw
https://www.sciencedirect.com/science/article/pii/S030881460901423X?casa_token=ZA4AkEKO6sYAAAAA:3j_O89oC7wo1NzmTYPT23O8FtdpdWKA0URivIhF9XoHh9VQouXxzCQLXp_eI6-HsdcFmx0ugsw
https://www.sciencedirect.com/science/article/pii/S0308814600003095?casa_token=IZURhk82p7MAAAAA:JiAt7_lh1zBXJmxZhDzmdfhRkfTf36EHueStbE1JWjCugrARLTJzFqXUYVOlqiQjQS1US-Df5g
https://www.sciencedirect.com/science/article/pii/S0308814600003095?casa_token=IZURhk82p7MAAAAA:JiAt7_lh1zBXJmxZhDzmdfhRkfTf36EHueStbE1JWjCugrARLTJzFqXUYVOlqiQjQS1US-Df5g
https://www.sciencedirect.com/science/article/pii/S0958694606002652?casa_token=7wigSK_P3OEAAAAA:u7Jf9EK7kQ48_Rk5kqKpUoYQ2e5SimQvK7SARhCb6FyrVi5_8qrgYBsfhgptzGl6UwngtfUpGg
https://www.sciencedirect.com/science/article/pii/S0958694606002652?casa_token=7wigSK_P3OEAAAAA:u7Jf9EK7kQ48_Rk5kqKpUoYQ2e5SimQvK7SARhCb6FyrVi5_8qrgYBsfhgptzGl6UwngtfUpGg
https://www.sciencedirect.com/science/article/pii/S0958694606002652?casa_token=7wigSK_P3OEAAAAA:u7Jf9EK7kQ48_Rk5kqKpUoYQ2e5SimQvK7SARhCb6FyrVi5_8qrgYBsfhgptzGl6UwngtfUpGg
https://www.sciencedirect.com/science/article/pii/S0260877415003520?casa_token=cfVUyCcc32IAAAAA:4Dsa29FlwmaJ2X82j1dHVtdeempXt7SHkhUoIEpNMmq8iwrZs9qkUQ-4eO5ABoqMqxZGt_3D9A
https://www.sciencedirect.com/science/article/pii/S0260877415003520?casa_token=cfVUyCcc32IAAAAA:4Dsa29FlwmaJ2X82j1dHVtdeempXt7SHkhUoIEpNMmq8iwrZs9qkUQ-4eO5ABoqMqxZGt_3D9A
https://www.sciencedirect.com/science/article/pii/S0260877415003520?casa_token=cfVUyCcc32IAAAAA:4Dsa29FlwmaJ2X82j1dHVtdeempXt7SHkhUoIEpNMmq8iwrZs9qkUQ-4eO5ABoqMqxZGt_3D9A
https://www.sciencedirect.com/science/article/pii/S0963996916301454?casa_token=jOO19A1kS1cAAAAA:AZTNDCqnNSvCiTvQurGbRevzKHAq21cWJERa8xToQrO9ty0oDwI7Pf9gnA4F_USYq1_1ACbe-Q
https://www.sciencedirect.com/science/article/pii/S0963996916301454?casa_token=jOO19A1kS1cAAAAA:AZTNDCqnNSvCiTvQurGbRevzKHAq21cWJERa8xToQrO9ty0oDwI7Pf9gnA4F_USYq1_1ACbe-Q
https://www.sciencedirect.com/science/article/pii/S0963996918301522?casa_token=B3nEQgbdNvwAAAAA:bUOiaLxt5Hy3AMBXsoGw24Ed1wtNpH5SaMZMO4HvPAhOhkZ3B_IajaZNedcq1OnxqQ0ciwx0kw
https://www.sciencedirect.com/science/article/pii/S0963996918301522?casa_token=B3nEQgbdNvwAAAAA:bUOiaLxt5Hy3AMBXsoGw24Ed1wtNpH5SaMZMO4HvPAhOhkZ3B_IajaZNedcq1OnxqQ0ciwx0kw
https://www.sciencedirect.com/science/article/pii/S0963996918301522?casa_token=B3nEQgbdNvwAAAAA:bUOiaLxt5Hy3AMBXsoGw24Ed1wtNpH5SaMZMO4HvPAhOhkZ3B_IajaZNedcq1OnxqQ0ciwx0kw
https://www.sciencedirect.com/science/article/pii/S0963996918301522?casa_token=B3nEQgbdNvwAAAAA:bUOiaLxt5Hy3AMBXsoGw24Ed1wtNpH5SaMZMO4HvPAhOhkZ3B_IajaZNedcq1OnxqQ0ciwx0kw
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5019162/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5019162/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5019162/
https://www.sciencedirect.com/science/article/pii/S030881461831183X?casa_token=LoC1UT14NvkAAAAA:kM_1wEbZqKz7UfAxxQXDeFr7i2t4vceTWvBl1KYArs1a6IVLRRIuJyhx4IES9ZrHAA8H53fgDA
https://www.sciencedirect.com/science/article/pii/S030881461831183X?casa_token=LoC1UT14NvkAAAAA:kM_1wEbZqKz7UfAxxQXDeFr7i2t4vceTWvBl1KYArs1a6IVLRRIuJyhx4IES9ZrHAA8H53fgDA
https://www.sciencedirect.com/science/article/pii/S030881461831183X?casa_token=LoC1UT14NvkAAAAA:kM_1wEbZqKz7UfAxxQXDeFr7i2t4vceTWvBl1KYArs1a6IVLRRIuJyhx4IES9ZrHAA8H53fgDA
https://www.sciencedirect.com/science/article/pii/S030881461831183X?casa_token=LoC1UT14NvkAAAAA:kM_1wEbZqKz7UfAxxQXDeFr7i2t4vceTWvBl1KYArs1a6IVLRRIuJyhx4IES9ZrHAA8H53fgDA
https://www.cabdirect.org/cabdirect/abstract/20153431871
https://www.cabdirect.org/cabdirect/abstract/20153431871
https://www.cabdirect.org/cabdirect/abstract/20153431871
https://www.cabdirect.org/cabdirect/abstract/20153431871
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/ijfs.12947
https://ifst.onlinelibrary.wiley.com/doi/abs/10.1111/ijfs.12947
https://www.sciencedirect.com/science/article/pii/S0308814613000459?casa_token=FH3F3BD5pvIAAAAA:6HRPeb_8hN_nhk6JvoH8jHvtKePsu2BBQGuLDn1jT3xmCd1nLPZJJ3JJdfqYCbDowqMJpvPyPg
https://www.sciencedirect.com/science/article/pii/S0308814613000459?casa_token=FH3F3BD5pvIAAAAA:6HRPeb_8hN_nhk6JvoH8jHvtKePsu2BBQGuLDn1jT3xmCd1nLPZJJ3JJdfqYCbDowqMJpvPyPg
https://www.sciencedirect.com/science/article/pii/S0268005X04000451?casa_token=OXnMsomMIRgAAAAA:PKuHBZTPuPMPBbFZwtQBrQxUUvsGXHzJzZEnwV2kmIc1QrSDhDHjtcKLerqxPMO4fhEqD_rieg
https://www.sciencedirect.com/science/article/pii/S0268005X04000451?casa_token=OXnMsomMIRgAAAAA:PKuHBZTPuPMPBbFZwtQBrQxUUvsGXHzJzZEnwV2kmIc1QrSDhDHjtcKLerqxPMO4fhEqD_rieg
https://www.sciencedirect.com/science/article/pii/S0268005X04000451?casa_token=OXnMsomMIRgAAAAA:PKuHBZTPuPMPBbFZwtQBrQxUUvsGXHzJzZEnwV2kmIc1QrSDhDHjtcKLerqxPMO4fhEqD_rieg
https://pdfs.semanticscholar.org/0616/3025b87ed849844cf4b3e2883c1b1725c951.pdf
https://pdfs.semanticscholar.org/0616/3025b87ed849844cf4b3e2883c1b1725c951.pdf
https://www.sciencedirect.com/science/article/pii/S0023643812001752?casa_token=RaMrNnKBMvMAAAAA:qevawjIwKpP6htQRh_ewpZUZCIQIBSVgTqh7Ka5kOj66i7pFtEvVUhXvaPj-sjEPgXuIkTIEag
https://www.sciencedirect.com/science/article/pii/S0023643812001752?casa_token=RaMrNnKBMvMAAAAA:qevawjIwKpP6htQRh_ewpZUZCIQIBSVgTqh7Ka5kOj66i7pFtEvVUhXvaPj-sjEPgXuIkTIEag
https://www.sciencedirect.com/science/article/pii/S0023643812001752?casa_token=RaMrNnKBMvMAAAAA:qevawjIwKpP6htQRh_ewpZUZCIQIBSVgTqh7Ka5kOj66i7pFtEvVUhXvaPj-sjEPgXuIkTIEag
https://www.sciencedirect.com/science/article/pii/S0963996910003212?casa_token=DpeHuUjv_dUAAAAA:oqAYfEeOfNSar4wS_NnW2fTRREKMEcLdlZ4O3faynpf4Q9oLOynyQNK3lK-J0A34vbfZwE0vgQ
https://www.sciencedirect.com/science/article/pii/S0963996910003212?casa_token=DpeHuUjv_dUAAAAA:oqAYfEeOfNSar4wS_NnW2fTRREKMEcLdlZ4O3faynpf4Q9oLOynyQNK3lK-J0A34vbfZwE0vgQ
https://www.sciencedirect.com/science/article/pii/S0963996910003212?casa_token=DpeHuUjv_dUAAAAA:oqAYfEeOfNSar4wS_NnW2fTRREKMEcLdlZ4O3faynpf4Q9oLOynyQNK3lK-J0A34vbfZwE0vgQ


Iran. J. Chem. Chem. Eng. Production and Characterization of Flavored Dairy Dessert ...  Vol. 40, No. 6, 2021 

 

Research Article                                                                                                                                                                2041 

[30] Ayar A., Sert D., Akbulut M., Effect of Salep  

as a Hydrocolloid on Storage Stability of ‘İncir 

Uyutması’dessert, Food Hydrocoll., 23: 62-71 (2009).  

[31] Bayarri S., González-Tomás L., Costell E., 

Viscoelastic Properties of Aqueous and Milk Systems 

with Carboxymethyl Cellulose, Food Hydrocoll., 23: 

441-450 (2009).  

[32] Özdemir M., Kartal A., Devres O., Effect of Variety 

and Initial Moisture Content on Colour of Roasted 

Hazelnuts, Gida, 28: 355-361 (2003).  

[33] Granato D., Ribeiro J.C.B., Castro I.A., Masson M.L., 

Sensory Evaluation and Physicochemical 

Optimisation of Soy-Based Desserts Using Response 

Surface Methodology, Food Chem., 121: 899-906 

(2010). 

[34] Tárrega A., Costell E., Colour and Consistency of 

Semi-Solid Dairy Desserts: Instrumental and Sensory 

Measurements, J. Food Engin., 78: 655-661 (2007).  

[35] Niakousari M., Damueh M., Gahruie H.H., Bekhit A., 

Greiner R., Roohiejad S. “Conventional Emulsions”. 

Roohinejad S. et al. Emulsion‐Based Systems for 

Delivery of Food Active Compounds: Formation, 

Application, Health and Safety, 1st Edition, Croydon, 

Wiley, 1-27 (2018). 

[36] Firuzi M.R., Niakousari M., Eskandari M.H.,  

Keramat M., Gahruie H.H., & Mousavi Khaneghah A., 

Incorporation of Pomegranate Juice Concentrate  

and Pomegranate Rind Powder Extract to Improve 

the Oxidative Stability of Frankfurter During 

Refrigerated Storage, LWT, 102: 237-245 (2019). 

[37] Özcan G., Özcan M.M. The Total Phenol, Flavonol 

Amounts and Antiradical Activity of some Oreganum 

Species. Iran. J. Chem. Chem. Eng.(IJCCE), 37(4): 

163-168. (2018). 

[38] Aras A., Bursal E., Alan Y., Turkan F., Alkan H., 

Kılıç Ö., Polyphenolic Content, Antioxidant Potential 

and Antimicrobial Activity of Satureja Boissieri, 

Iran. J. Chem. Chem. Eng., 37(6): 209-219 (2018). 

[39] Hossain M., Fakruddin M., Islam M.N. Quality 

Comparison and Acceptability of Yoghurt with 

Different Fruit Juices, J. Food Process. Technol., 

3(8): 1-5 (2012). 

[40] Park C.H., Kim K.H., Yook H.S. Free Radical 

Scavenging Ability and Quality Characteristics of 

Yanggaeng Combined with Grape Juice, Korean J. 

Food Nutr., 27(4): 596-602 (2014). 

[41] Corrêa R.C., Haminiuk C.W., Sora G.T., Bergamasco R., 

Vieira A.M. Antioxidant and Rheological Properties 

of Guava Jam with Added Concentrated Grape Juice, 

J. Sci. Food Agricul., 94(2014) 152-146 :و. 

https://www.sciencedirect.com/science/article/pii/S0268005X07002457?casa_token=g22pUyVKszoAAAAA:eDmUtu22SfqVZi_SLeEOkhnvMllyIgJdvWDkKQXZjrn6iPbTAQVhHNDlVB7MnX2w13qQzBWpvA
https://www.sciencedirect.com/science/article/pii/S0268005X07002457?casa_token=g22pUyVKszoAAAAA:eDmUtu22SfqVZi_SLeEOkhnvMllyIgJdvWDkKQXZjrn6iPbTAQVhHNDlVB7MnX2w13qQzBWpvA
https://www.sciencedirect.com/science/article/pii/S0268005X07002457?casa_token=g22pUyVKszoAAAAA:eDmUtu22SfqVZi_SLeEOkhnvMllyIgJdvWDkKQXZjrn6iPbTAQVhHNDlVB7MnX2w13qQzBWpvA
https://www.sciencedirect.com/science/article/pii/S0268005X08000283?casa_token=eOI7ufHs5iAAAAAA:Yfz__FRvmBog7EMkz2XKihdO5OvnDte7cF1Dg7967kdtWG4I-d38UB89l3vxhkMDuLtMsEsAOA
https://www.sciencedirect.com/science/article/pii/S0268005X08000283?casa_token=eOI7ufHs5iAAAAAA:Yfz__FRvmBog7EMkz2XKihdO5OvnDte7cF1Dg7967kdtWG4I-d38UB89l3vxhkMDuLtMsEsAOA
https://www.researchgate.net/publication/273632112_Effect_of_variety_and_Initial_Moisture_Content_on_Color_of_Roasted_Hazelnuts
https://www.researchgate.net/publication/273632112_Effect_of_variety_and_Initial_Moisture_Content_on_Color_of_Roasted_Hazelnuts
https://www.researchgate.net/publication/273632112_Effect_of_variety_and_Initial_Moisture_Content_on_Color_of_Roasted_Hazelnuts
https://www.sciencedirect.com/science/article/pii/S0308814610000944?casa_token=5l1r6HNpuZ4AAAAA:vlU4bkcq59lMR5M5SJnr2lpFJr5tNefGOdSkRCC7XMptkcUvVml2O8Zp0XT_PzdXrrBwk5Wz_g
https://www.sciencedirect.com/science/article/pii/S0308814610000944?casa_token=5l1r6HNpuZ4AAAAA:vlU4bkcq59lMR5M5SJnr2lpFJr5tNefGOdSkRCC7XMptkcUvVml2O8Zp0XT_PzdXrrBwk5Wz_g
https://www.sciencedirect.com/science/article/pii/S0308814610000944?casa_token=5l1r6HNpuZ4AAAAA:vlU4bkcq59lMR5M5SJnr2lpFJr5tNefGOdSkRCC7XMptkcUvVml2O8Zp0XT_PzdXrrBwk5Wz_g
https://www.sciencedirect.com/science/article/pii/S026087740500751X?casa_token=fdNgXOI26hIAAAAA:j9to7MHj0O0FDPrm_WNu0RZ_Lic5wX02TdB4f3mW9K7EyVV3R_wGooSBmix3F_mNqZl009IogQ
https://www.sciencedirect.com/science/article/pii/S026087740500751X?casa_token=fdNgXOI26hIAAAAA:j9to7MHj0O0FDPrm_WNu0RZ_Lic5wX02TdB4f3mW9K7EyVV3R_wGooSBmix3F_mNqZl009IogQ
https://www.sciencedirect.com/science/article/pii/S026087740500751X?casa_token=fdNgXOI26hIAAAAA:j9to7MHj0O0FDPrm_WNu0RZ_Lic5wX02TdB4f3mW9K7EyVV3R_wGooSBmix3F_mNqZl009IogQ
https://www.wiley.com/en-ir/Emulsion+based+Systems+for+Delivery+of+Food+Active+Compounds%3A+Formation%2C+Application%2C+Health+and+Safety-p-9781119247142
https://www.wiley.com/en-ir/Emulsion+based+Systems+for+Delivery+of+Food+Active+Compounds%3A+Formation%2C+Application%2C+Health+and+Safety-p-9781119247142
https://www.wiley.com/en-ir/Emulsion+based+Systems+for+Delivery+of+Food+Active+Compounds%3A+Formation%2C+Application%2C+Health+and+Safety-p-9781119247142
https://www.wiley.com/en-ir/Emulsion+based+Systems+for+Delivery+of+Food+Active+Compounds%3A+Formation%2C+Application%2C+Health+and+Safety-p-9781119247142
https://www.sciencedirect.com/science/article/pii/S0023643818311022?casa_token=hnfayELLnN4AAAAA:crCr-scHWAAnEKc08aKpXG9gA6GhD7LezwbRuhsVo-7FYlE6xB48tcQA1WG8qqTL94_YWvzxCA
https://www.sciencedirect.com/science/article/pii/S0023643818311022?casa_token=hnfayELLnN4AAAAA:crCr-scHWAAnEKc08aKpXG9gA6GhD7LezwbRuhsVo-7FYlE6xB48tcQA1WG8qqTL94_YWvzxCA
https://www.sciencedirect.com/science/article/pii/S0023643818311022?casa_token=hnfayELLnN4AAAAA:crCr-scHWAAnEKc08aKpXG9gA6GhD7LezwbRuhsVo-7FYlE6xB48tcQA1WG8qqTL94_YWvzxCA
https://www.sciencedirect.com/science/article/pii/S0023643818311022?casa_token=hnfayELLnN4AAAAA:crCr-scHWAAnEKc08aKpXG9gA6GhD7LezwbRuhsVo-7FYlE6xB48tcQA1WG8qqTL94_YWvzxCA
http://www.ijcce.ac.ir/article_35091.html
http://www.ijcce.ac.ir/article_35091.html
http://www.ijcce.ac.ir/article_35091.html
http://www.ijcce.ac.ir/article_32113.html
http://www.ijcce.ac.ir/article_32113.html
https://www.longdom.org/open-access/quality-comparison-and-acceptability-of-yoghurt-with-different-fruit-juices-2157-7110.1000171.pdf
https://www.longdom.org/open-access/quality-comparison-and-acceptability-of-yoghurt-with-different-fruit-juices-2157-7110.1000171.pdf
https://www.longdom.org/open-access/quality-comparison-and-acceptability-of-yoghurt-with-different-fruit-juices-2157-7110.1000171.pdf
http://www.koreascience.or.kr/article/JAKO201427542599799.page
http://www.koreascience.or.kr/article/JAKO201427542599799.page
http://www.koreascience.or.kr/article/JAKO201427542599799.page
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.6233
https://onlinelibrary.wiley.com/doi/abs/10.1002/jsfa.6233

