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ABSTRACT    5 

 6 

Synmnbiotic products contain both probiotic bacteria and prebiotic compounds. The aim of this study   7 
was to produce a symbiotic Fermented dairy product with the polysaccharides / fibers (maltodextrin, 8 
polydextrose and inulin) with a 3% concentration in combining them with B. Longum ATCC 15707, St. 9 
thermophilus Texl 5842 and Lac. lactis spp lactis ATCC 53214 in either skimmed or full fat fermented milk 10 
, and testing, the sensory and physicochemical and microbiological  properties for fresh product and after 11 
incubation for 7 days. It was shown that the pH was having a clear decrease and acidity was showing an 12 
increase that was lowered by increasing the storage days at 5-7 °C as well as a significant decreasing  in  13 
the syneresis and increase in  log10 cfu/g of B. longum ATCC 15707 count and viscosity  was markedly 14 
increased  at maltodextrin treatment .Finally, it was concluded that Maltodextrin was found to have good 15 
results in stimulation the probiotic bacterial count and enhancing the sensory properties of fermented milk 16 
compared with inulin, and that is recommended by our work to use it in industry. 17 

 18 
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 20 

1. INTRODUCTION 21 

Synbiotics consist of both useful bacteria (probiotics) and indigestible carbohydrates (prebiotics) for 22 
stimulating beneficial bacterial growth (Shi et al., 2002; Khurana and Kanawjia, 2007).  Synbiotics have 23 
antimicrobial, anticancer, anti-allergic and immune–stimulating properties. They improve absorption of 24 
minerals, prevent incidence of diarreah, and optimize assimilation of nutrients (Buterikis et al., 2008). 25 

An example of fermented milk products is the Misti dahi originated in eastern India, the traditional 26 
fermented dairy product dahi, has been elevated to a dessert by sweetening it. The sweetened variety of 27 
dahi is popularly known as misti dahi or misthi doi. Misti dahi has creamish to light brown color, firm 28 
consistency, smooth texture and pleasant aroma. Traditionally, it is prepared by boiling cow, buffalo or 29 
mixed milk with a required quantity of sugar and partially concentrated by simmering over a low fire during 30 
which milk develops a distinctive light cream to light brown caramel color and flavor. This is followed by 31 
cooling and culturing at ambient temperature using lactic culture and pouring into retail earthen cups and 32 
left undisturbed overnight for fermentation. When a firm body curd has set, it is stored at a low 33 
temperature 4°C and served chilled (De, 1980; Aneja  et al., 2002 and Singh, 2007).  34 

 35 

Yoghurt is among the most common fermented dairy products consumed around the world, and its 36 
sensory attributes have a large effect on consumer acceptability (Saint-Eve et al., 2006). 37 

 38 
Drinkable yoghurt, categorized as stirred yoghurt with a low viscosity, is a growing area of interest based 39 
on its convenience, portability, and ability to deliver all of the health and nutritional benefits of stirred or 40 
set yoghurt (Eder, 2003 and Thompson et al., 2007).  The low viscosity is obtained through high 41 
agitation, which breaks the coagulum after the fermentation period, before the product is bottled and 42 
refrigerated (Tamime and Robinson, 1999).  Consumers began to look for low fat variants of yoghurt with 43 
acquainted sensory qualities available in full-fat yoghurts. However, too-much reduced or very low fat 44 
levels in milk can possibly result in the products with impaired physicochemical and sensory properties. 45 
Therefore, such prebiotics as inulin, maltodextrin and polydextrose can be used as fat substitutes in low-46 
fat dairy-based products owing to their advantageous functionalities. Numerous researchers have tried to 47 
improve textural and functional properties of low-fat yoghurt by using these fat replacers. For example, 48 
(Staffolo et al., 2004) found that the yoghurt containing inulin had a stable color and water activity and 49 
syneresis did not prevail during storage, being similar to the other dietary-fiber containing yoghurts. 50 
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 51 
With regards to dairy products, an extensive amount of research has been done on the effectiveness of 52 
the three polysaccharides (inulin, polydextrose and maltodextrin) to be used as a fat replacer 53 
(Modzelewska-Kipitula and Klebukowska, 2009)  or in comparison to other dietary fibers (Dellostaffolo 54 
et al., 2004) or other carbohydrate-based fat replacers (Brennan and Tudorica, 2008).  55 

 56 
The addition of Inulin decreased the syneresis in low fat (Brennan & Tudorica, 2008 and Kip et al., 57 
2006) and fat free yoghurt (Aryana and McCrew, 2007).  The water activity, pH, color and appearance of 58 
these inulin-fortified yoghurt were stable over the storage period (Dellostaffolo et al., 2004 and Aryana 59 
and McCrew, 2007). 60 

 61 
Several researchers have described the effects of inulin as a fat mimetic at a molecular level. Also, (Kip 62 
et al., 2006) suggested that the water soluble inulin could act as a thickener and formed hydrogen bonds 63 
with protein aggregates in the yoghurt during fermentation. The viscosities of stirred yoghurts were 64 
studied by (Van Marle et al., 1999). They suggested that inulin reduced brush friction by interacting with 65 
the extracellular polysaccharides that were located outside the protein aggregates. The mobility of protein 66 
aggregates thus increased when compressed by the tongue, which in turn provided the perceived 67 
improved airiness and creaminess in yoghurt. 68 

 69 
Maltodextrin increased acidity, water activity and viscosity of ASMD while decreased syneresis compared 70 
to other bulking agents. Maltodextrin increased hardness, adhesiveness and gumminess values of ASMD 71 
compared to sorbitol and polydextrose. Maltodextrin was found to be the most suitable bulking agent in 72 
the preparation of ASMD using aspartame and acesulfame-K. Reported by (Raju and Pal, 2011).  73 

The aim of this Aim of study was to determine studying the effects of using maltodextrin, polydextrose 74 
and inulin when added in preparation of full fat and skimmed fermented milk on , for their 75 
physicochemical, microbiological and sensory properties 76 

 77 

2. MATERIALS AND METHODS 78 

 79 

2.1 Milk   80 

 81 

2.1.1 Whole Cow’s Milk  82 

Fresh milk was obtained from the dairy pilot plant of the Faculty of Agriculture that was obtained 83 
previously from the faculty’s farm, Alexandria University. With total solids 12.39%, fat 3.5% and pH 6.7.   84 
 85 

 86 

 87 

2.1.2 Skim milk  88 

It was obtained by separation of whole milk using a milk separator. , With with total solids of 9.33%, fat 89 
0.2 % and pH 6.7.    90 
  91 

 92 

2.1.3 Milk powder  93 

A low heat treated milk powder made from fresh pasteurized cow’s milk with a fat 1.25%, lactose 52%, 94 
protein 36% and ash 8%. Obtained from Valio Company Finland origin.    95 

 96 

 97 

2.2 Tested cultures  98 
St. thermophilus Texl 5842, Lac. lactis spp lactis ATCC 53214 and B. Longum ATCC 15707 99 

 100 
They were obtained from cultures store of Dairy Science and Technology department, Faculty of 101 
Agriculture, Alexandria University. 102 
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 103 

2.3 Polysaccharides  104 

 105 

2.3.1 Polydextrose  106 

Polydextrose is a randomly bonded condensation polymer of D-glucose with some bound sorbitol and a 107 
suitable acid with a molecular weight of 2200 was obtained from MENGZHOU TAILIJIE CO., LTD in town 108 
China. It has a white to cream white color, odorless and slightly sweet, soluble in water. pH range from 109 
3.5-7. 110 

 111 

2.3.2 Maltodextrine  112 
Maltodextrine C*Dry MD 01915 was obtained from Cargill company, town France. It is a Spray-dried 113 
product obtained by enzymatic conversion of starch, with  6%  moisture, DE 16, soluble in water, bulk 114 
density 440 g/l, pH 3.5 and Granulometry < 63 µm 35% .  115 

 116 

 117 

2.3.3 Inulin 118 
Long chain inulin was obtained from Fenchem Biotek LTD town China. It’s botanical source Jerusalem 119 
Artichoke, used part is the root, having a white color, carbohydrate 99.6% min density 500 g/l, ash 0.5%, 120 
water 5%, good solubility in water and pH range from 5-7.  121 

 122 

 123 

2.4 Fermented dairy product manufacture  124 

Two kinds of milk were used in the preparation of fermented milk products; 125 
1-  whole fat milk +2% milk powder 126 
2-  skim milk +2% milk powder 127 

The polysaccharides (3%) were mixed with the milk fortified with milk powder (2%) at 45°C and heated at 128 
85°C for 30 min (Gustaw et al., 2006 and 2009) . The bacterial culture combinations (Lac. lactis spp lactis 129 
ATCC 53214, St. thermophilus Texl 5842 and B. longum ATCC 15707) were added at 42°C and mixed. 130 
The milk mixture was distributed in 130 ml plastic cups and incubated at 42 ±1°C until complete 131 
coagulation as sown in (fig. 1) . The pH , total acidity % and the log10  cfu/gm? of B. longum were 132 
determined in fresh product and after 2 days, 4 days and 7 days of storage at 5- 7°C 133 

 134 

 135 

 136 

 137 

 138 

 139 

 140 

 141 

 142 

 143 

 144 

 145 

 146 
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 182 

 183 

Fig. (1): Full fat and skimmed fermented dairy product flow chart 184 

 185 

 186 

2.5 Chemical analysis  187 

 188 

with 2% Lac.lactis spp. 
lactis and 2% B.longum 

with 2% Lac.lactis spp. lactis 
and 2% St. thermophilus 

  

with 2% B.longum and 2% 
St. thermophilus 

  

+ 2% milk powder  Full fat milk Skim milk + 2% milk powder  

Pasteurization at 85°C for 30 min 
  

Milk  

With 3% 
polysaccharides  
(Inulin- 
polydextrose- 
maltodextrin) at 
45°C 

Without 
polysaccharides  

With 3% 
polysaccharides  
(Inulin- polydextrose- 
maltodextrin) at 45 °C 

Without 
polysaccharides  

Packaging 

42°Cat  ationIncub 

Refrigeration for 7 days  



AppProximate analysis contents wereanalysis were carried out according AOAC (2000). Titriatable acidity 189 
It was estimated as lactic acid %. The convenient Gerber method was used to determine fat %. The pH 190 
was determined by using glass electrode pH meter 3310 Jjenway, (city?, Germany.  191 
  192 

2.6 Syneresis  193 

An amount of 20 g of sample was spread on a thin layer to cover the surface of the wattmann paper no 1 194 
(that was pre- moistened by whey). The fermented milk product was filtered under vacuum via Buchner 195 
funnel for 10 min. The liquid that passed through the filter paper was collected and recorded. The 196 
percentage of syneresis was calculated as the weight of the filtrate been dropping down from the sample 197 
was collected and divided by the weight of the initial sample multiplied by 100 (as demonstrated in the 198 
following equation) (Wu et al., 2001). 199 
 200 

                          100  
gm) (20 weight initial

filtrate collected  theofweight 
    %  Synersis ×=  201 

 202 

2.7 Viscosity determination  203 

This test was carried out to determine the effect showed by adding the polysaccharides (maltodextrin, 204 
polydextrose and inulin) to fermented milk. To study the effect of adding 3% of the selected 205 
polysaccharides to full fat and skimmed milk used in the preparation of fermented  milk made by 2% B. 206 
longum ATCC 15707and  2%  St. thermophilus Texl 5842 (1:1) then incubated at 37°C  till done NOT 207 
CLEAR. Apparent viscosity of the test sample (130 g at 10°C) was evaluated using a Spanish origin 208 
viscometer (MYR viscosoft plus V1.05) equipped with L1 spindle PE (yoghurt) head rotating at 100 rpm. 209 
At test, the spindle head started moving and the apparent viscosity value was recorded as cp. (De Ancos 210 
et al., 2000) 211 
 212 

2.8 Sensory evaluation  213 

The sensory evaluation was used for appraising the sensory traits for the product.  It was carried out by a 214 
panel consisting of 5-7 panelists including staff members and assistants, engineers and post graduate 215 
students at Faculty of Agriculture El-Shatby, Dairy Science Department and Food Science and 216 
Technology Department. Each panel member assessed the fermented dairy product sample separately, 217 
taking into account the following features; body and texture, flavor and finally appearance and color 218 
(Larmond, 1982) . 219 

 220 

2.9 Statistical analysis  221 

The experimental design was a factorial experiment in a completely randomized design-test, with two 222 
replications and analysis of variance of treatments difference was performed according to Steel and 223 
Torrie (1980) . Statistical analysis was done by, ANOVA, F-test, and L.S.D procedures available within the 224 
SAS software package (version 9.13, 2008) .  225 

 226 

 227 

3. RESULTS AND DISCUSSION 228 

 229 

3.1 Determination of pH value and total acidity in full fat and skimmed fermented milk made with 230 

different cultures combinations and the selected polysaccharides 231 

Concerning the effect of polysaccharide on the growth activity of tested cultures combination depending 232 
on the changes in total acidity and pH values, Table (1) show the changes in pH during the 233 
manufacturing of full fat and skimmed fermented milk made by starter composed of B. longum ATCC 234 
15707 with St. thermophilus Texl 5842 or lac. lactis. spp lactis ATCC 53214 in comparison with those 235 
made with St. thermophilus Texl 5842 and lac. lactis. spp lactis ATCC 53214 in the presence of 3% 236 
polysaccharides. The results in Table (1)  revealed that the addition of polysaccharides by 3% decreased 237 
the pH in the fermented product made from full fat or skimmed fermented milk, the pH of the control (B. 238 
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longum ATCC 15707 + St. thermophilus Texl 5842) and that made with maltodextrin, polydextrose and 239 
inulin were 4.68, 4.29, 4.52 and 4.31 respectively, in the full fat fermented milk , while the corresponding 240 
pH values in skimmed fermented milk were 4.70, 4.32, 4.45 and 4.33 respectively almost the same trend 241 
was noticed for all treatments with different culture combinations and selected polysaccharides which 242 
concluded that the addition of polysaccharides may enhance the starter activity specially B. longum 243 
ATCC 15707. Storing the product at 5-7°C decrease the pH valu es gradually as the storing time 244 
increased the statistical analysis revealed a significant decrease in pH at (α 0.01), while there were no 245 
significant difference between the full fat and skimmed fermented milk products either in fresh and after 246 
storing at 5-7°C. 247 

 248 
It was noticed that the culture combination containing B. longum ATCC 15707 and maltodextrin have a 249 
significant effect on growth activity of starter combination in comparison with other polysaccharides and 250 
starter free of B. longum ATCC 15707, which may be due to synergistic effect between B. longum ATCC 251 
15707, lac. lactis. spp lactis ATCC 53214 and St. thermophilus Texl 5842. Fooks et al., 1999 reported 252 
that the decrease in pH values may be due to short chain fatty acid which produced in varying quantities. 253 
Polydextrose pH values were significantly lower than control and higher than the maltodextrin and inulin. 254 
On contrary with (Srisuvor et al., 2013) concluded that polydextrose increased the acidity more than the 255 
control where inulin results shown to be significantly lower than the control and Polydextrose same as pH. 256 
For inulin it show a significant lower pH value than polydextrose and higher than maltodextrin where 257 
different results were illustrated by (Guven et al., 2005) found that titriatable acidity and pH values of set 258 
type yogurt (low fat) added with (1-3%) inulin/100 ml milk were not significantly different ,possibly due to 259 
no adverse change in activity of yoghurt culture . same results of inulin were highlighted by (Raju and 260 
Pal, 2011) where they mentioned that the rate of pH decrease of fermented milk products was increased 261 
by addition of inulin. 262 

 263 
Also it was reported that 1% of inulin addition to yoghurt samples exhibited the lowest pH values 264 
throughout the storage period (21 day) comparable to control (Shah et al., 2000 and Akaline et al., 2004 265 
and 2007) . 266 

 267 
Different results were obtained by (Baher et al., 2012) where they showed that the pH values of 268 
functional white soft cheese made with 3 probiotic strains in the presence of 3% polydextrose were 269 
significantly lower than the control made without any prebiotic and had the highest titriatable acidity 270 
values at the end of storage period. 271 

 272 
On the other hand the total acidity % of the full fat and skimmed fermented product showed a significant 273 
increase in the presence of B. longum ATCC 15707 and selected polysaccharide specially maltodextrin , 274 
as shown in Table (1)  and Figure (2 a, b and c) . The total acidity of polydextrose was significantly lower 275 
than the maltodextrin but more than the control and there were no significant difference between inulin 276 
and polydextrose, where composition of maltodextrin reveals that it contains a mixture of low molecular 277 
weight polysaccharides, oligosachridoligosaccharide and simple sugar previously reported by (Xie, et al., 278 
2005) these sugars might have been ready utilized by lactic acid bacteria and increased the acidity. 279 
(Oliveira et al., 2009) illustrated that using polydextrose supplementation accelerated the acidification 280 
and fermentation thus providing interesting prebiotics to improve the yoghurt, the results appears to 281 
confirm the effect of polydextrose highlighted by (Probert et al., 2004 and Jie et al., 2000). Different 282 
results were obtained by (Oliveira et al., 2009) where they mentioned that polydextrose led to lower the 283 
pH and increase lactic acid release with respect to maltodextrin whose effect on the contrary where 284 
almost negligible when compared to control. 285 

 286 
Also, (Raju and Pal, 2011)  observed that different bulking agents (polydextrose, maltodextrin and sorbitol 287 
) had a significant effect (P < 0.01) on the acidity of artificial sweetened Mistidahi ,there were a significant 288 
(P < 0.01) increase with maltodixtrin compared to control.  289 
 290 

3.2 Measurment Measurement  of syneresis percent for full fat/skimmed fermented milk  291 

made with different cultures combinations and polys acchrides after 7 days of storage at 292 

5-7°C  293 
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 294 
The results in Table (2) and Figure ( 32) revealed that the syneresis for control full fat fermented milk 295 
made by the 3 culture combinations were ranged between 13.37 to 15 % while it was ranged between 15-296 
16% in the control skim milk fermented product. Adding 3% of maltodextrin to the milk fermented by the 3 297 
culture combination decrease the syneresis % to be ranged between 9.25-9.75% in the full fermented 298 
milk and 10-11% for the skimmed fermented milk. In the case of polydextrose this value were ranged 299 
between 10.62-10.75 in the full fat products and about 11% in the skimmed fermented product 300 
respectively. The corresponding value when inulin added, a significant increase in (α = 0.01) the 301 
syneresis % where 11.25-11.37% and 12.25-12.75 % respectively. It could be concluded that the 302 
polysaccharide tested could be arranged according to their effect on decreasing the syneresis as 303 
maltodextrin then polydextrose and finally inulin on which this difference is significant.   304 

 305 
Maltodextrin treatments showed the significant lowest syneresis rate comparing to the other treatments 306 
specially the culture combination B. longum ATCC 15707 and St. thermophilus Texl 5842 that was 307 
significantly lower than the other 2 culture combinations under maltodextrin treatment where (Nastaj and 308 
Gustaw, 2008) stated that prebiotics added are water-structuring agents, hence act as a thickeners and 309 
can form complexes (H-bridge formation) with the protein aggregates in the yoghurt. Similar results were 310 
obtained by (Raju and Pal, 2011)  were they stated that maltodextrin containing ASMD had significantly 311 
lower syneresis than the control. Also Syneresis value of polydextrose containing Misti dahi was 312 
significantly higher than maltodextrin containing Misti dahi.  313 

 314 
Polydextrose treatments followed in the lower syneresis rate which was significantly higher than 315 
maltodextrin and significantly lower than the inulin at α= 0.01. Similar results were obtained by (Srisuvor  316 
et al., 2013) were they stated that the polydextrose-added samples had lower values than those of the 317 
inulin-added ones. This might be due to different structures and chemical compositions of each prebiotic. 318 
Polydextrose (DP 12) comprises mainly glucose in its highly branched polymer and with small quantities 319 
of sorbitol and citric acid randomly distributed, whereas inulin (DP 23) comprises mainly fructose and 320 
possibly with small proportion of glucose in its polymer (Roberfroid, 2006) . Thus, polydextrose, due to its 321 
shorter chain, might extend their branching structure more evenly into casein aggregates resulting in 322 
more extensive protein carbohydrate interactions. This would give the gel with better curd stability as 323 
reflected by lower syneresis. Increased syneresis might also be related to porosity of yoghurt (Ünal et al., 324 
2003). 325 

 326 
Inulin has significantly higher syneresis rate significantly higher than the maltodextrin and polydextrose 327 
but still significantly lower than the control  may be due to the high dosage percent (3%)  for the inulin 328 
addition that was explained by (Bishay, 1998; Zimeri and Kokini, 2003)  were they stated that syneresis 329 
may increase with inulin concentration because inulin has a greater affinity for water than starch 330 
polysaccharides and as inulin has a lower molecular weight than the starch polymers, water bound to 331 
inulin is more mobile and more prone to syneresis. 332 

 333 
Same outcome were shown by (Boeni and Pourahmad, 2012)  on which they manufactured fermented 334 

milk with 2.5% inulin which gave high syneresis.Similar results was obtained by (Boeni and Pourahmad, 335 

2012) were they reported that the highest syneresis value in fermented milk was for sample containing 336 

2.5% inulin.NOT CLEAR The sample containing 1.5% inulin had the lowest syneresis, It was also (Kip et 337 

al., 2006; Aryana and McCrew , 2007 and Brennan & Tudorica, 2008)  stated that inulin decreased the 338 

syneresis in low fat and fat free yoghurt (Kip et al., 2006; Aryana and McCrew, 2007 and Brennan & 339 

Tudorica, 2008) . On the contrary  (Nastaj and Gustaw, 2008)  reported that addition of inulin and FOS to 340 

set yoghurt caused significant decrease in syneresis  also different results were obtained by (Waldemar  341 

et al., 2011) were they stated that the 1% inulin addition caused decrease in set type yoghurt syneresis. 342 

The most significant decrease in syneresis was observed during refrigerated storage of yoghurt. Also 343 

different results obtained by (Alvina and Art, 2011)  were the addition of inulin reduced the gelation time, 344 

and syneresis, with an effect of concentration and chain length. Long chain inulins significantly (P < 0.05) 345 

increased curd yield and decreased syneresis rate (P < 0.05) at 1% concentration and most effectively at 346 

3% concentration. 347 
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 348 

3.3 Effect of adding 3% of the selected polysacchar ides on the viscosity of full fat and 349 

skimmed fermented milk products 350 

 351 
As shown  table (3) and Figure ( 43) it was illustrated that adding a 3% polysaccharide to either full fat 352 
and skimmed fermented milk has an significant effect at α= 0.05, on increasing the viscosity of the 353 
product . Maltodextrin addition revealed a higher viscosity in both full fat and skimmed fermented milk 354 
with values of 46526 and 30715 respectively. The high viscosity could be attributed to partial hydrolysis of 355 
starch from a variety of initiation and acceleration of maltodextrin gel formation. The outerlinear chains of 356 
amylopectin are thought to interact with amylose, thus reducing their self-association, and leading to the 357 
formation of a hydrated common network. While the nature of starch hydrolysis and the process used will 358 
influence the composition of maltodextrin, the concentration and temperature will affect the formation of 359 
gel in aqueous solutions (Schierbaum et al., 1992).  360 

 361 
Also, Loret  et al., (2004)observed that the dissolution temperature has a major influence on gelation 362 
behavior and reported that among the temperatures studied the gelation was much faster at (45(C). On 363 
the other hand, mechanism of the acid gels formed by the lactic acid fermentation of milk is well 364 
established and has been attributed to lowering of pH that reduces the repulsive forces and allows for 365 
hydrophobic interactions causing the casein micelles to coagulate (Tamime and Robinson, 2007) . All 366 
ingredient were added, and subjected to 85(C for 30 min during pasteurization, with the rise in 367 
temperature, the gelation of maltodextrin might have occurred. Further, during incubation with starter 368 
cultures, pH of the mix decreased favoring formation of coagulum or gel. In the present study, the higher 369 
viscosity and lower syneresis of skimmed and full fat fermented dairy product containing maltodextrin 370 
could be attributed to entrapment of water in the gel due to the combined effect of gelation of maltodextrin 371 
and milk. On the other hand there were no significant differences between maltodextrin and polydextrose 372 
in viscosity results . Although maltodextrin showed a higher viscosity than polydextrose where 373 
polydextrose viscosity values in (cP) were as follows 45440 and 30118 for full fat and skimmed fermented 374 
milk, respectively.  375 

 376 
Samples with inulin had significant lower viscosity values than maltodextrin and polydextrose 377 
counterparts and significantly higher than the control samples at α= 0.05, on which viscosity values were 378 
as follows 42500 and 28320 cP respectively. The lowest values were found in the control samples which 379 
lack of any polysaccharide, were values of viscosity were as follows 39362 and 27286 c P respectively.  380 
Same results were shown by (Donkor et al., (2007) on which they found that the set-type yoghurts added 381 
with commercial inulin (0.5 and 1.5 g/100 g) had significantly higher apparent viscosities than the control. 382 
Also (Raju and Pal , 2011) showed that maltodextrin containing ASMD recorded the highest viscosity 383 
value (1.27 Pa s) in comparing to polydextrose, sorbitol and control samples of misti dahi. Also it was 384 
reported that viscosity of artificially sweetened frozen dessert increased when maltodextrin and sorbitol 385 
were used (Verma, 2002) . 386 

 387 
Also, (Boeni and Pourahmad , (2012) demonstrated that the highest viscosity for yoghurt value was for 388 
sample containing 2% inulin. The sample containing 1.5% inulin had the lowest viscosity.  389 

 390 
On contrary (Aryana  et al., (2007) evaluated the effect of three types of inulin with different chain lengths 391 
(short, medium and long) on fat-free yoghurt. Inulin chain length did not have any significant effect on 392 
viscosity. Also (Donkor et al., 2007) reported that addition of inulin and hi-maize to yoghurt increased 393 
viscosity in comparison to the control; however, supplementation with hi-maizes lightly decreased the 394 
viscosity of yoghurt during storage at 4oC, whereas inulin showed an increasing trend. Also (Guggisberg 395 
et al., (2009) mentioned that beverages containing polydextrose at a high level and inulin at high and low 396 
levels were significantly more viscous than the control (P < 0.05). Increasing the concentration of 397 
prebiotics, especially inulin, has been shown to increase the viscosity and other mouth feel characteristics 398 
of products. 399 

 400 
On contrary, (Srisuvor et al., (2013) listed that addition of 3% polydextrose to a low fat set yoghurt 401 
results in lower apparent viscosity than the control samples. But they indicated that Polydextrose, at a 402 
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suitably chosen level (2 g/100 mL) used in the storage trial, is a soluble polysaccharide capable of 403 
forming H-bonds with water. Thus, it could help reduce syneresis and, as being a thickener, it could also 404 
increase apparent viscosity of the yoghurt at the beginning of the storage period. However, if the storage 405 
time was extended from 14 to 21 days, these two parameters would be adversely affected. Also, (Aryana 406 
and McGrew , (2007) also found similar results regarding syneresis of the fat free plain yoghurts added 407 
with inulins of various chain lengths and revealed that the apparent viscosity decreased with time. 408 
 409 

3.4 Effect of adding polysaccharides on the growth rate of B. longum, Lac. lactis spp 410 

lactis and  St. thermophilus    in the fermented products during cold storage  411 

 412 
Table (42) and figure (5)  illustrate that the viable cells of B. longum ATCC 15707 decreased as the 413 
storage period at 5-7(c increase either in full fat fermented milk or skimmed fermented milk free of 414 
polysaccharides where the mean log10 cfu/g for fresh fermented milk was 7.6, 8.03 and 7.2, 6.7 after 7 415 
days of storage. Same findings were obtained by (Akalin et al., (2007) and Paseephol and Sherkat , 416 
(2009) who stated that the lactobacillus and bifidobacteria growth declined in their viability during storage. 417 
Also (Dave and Shah, 1997; Bolin et al., 1998 and VinDerola et al., 2000) observed that the initial 418 
counts of bifidobacteria ranged from 106 to 107 cfu/ml, while final counts were lower than 104 cfu/ml. 419 

 420 
From Table (4)  we can find out that maltodextrin was dominating all the other polysaccharides on which it 421 
exhibited the highest bacterial growth within the bacterial combinations B. longum ATCC 15707 + Lac. 422 
lactis spp lactis  ATCC 53214, B. Longum ATCC 15707 + St. thermophilus Texl 5842, Where it’s log10 423 
cfu/g for B. longum ATCC 15707 + lac. lactis. spp lactis ATCC 53214 were as follows 9.66 ,9.72 ,8.09 and 424 
7.68 for full fat fermented milk manufactured in the following durations fresh, 2 days , 4 days and 7 days 425 
respectively, and  8.82, 9.19, 8.32 and 7.73 for skimmed fermented milk manufactured in the following 426 
durations fresh, 2 days , 4 days and 7 days respectively. And for B. longum ATCC 15707  + St. 427 
thermophilus Texl 5842, 8.94, 9.45,8.54 and 7.59 respectively for full fat fermented milk manufactured in 428 
the following durations fresh, 2 days , 4 days and 7 days, and for the skimmed ones were 9.05,9.35,8.94 429 
and 6.30 in the following durations fresh, 2 days, 4 days and 7 days respectively, following the 430 
polydextrose where its count was significantly lower than the maltodextrin and significantly higher than 431 
the culture combination B. longum ATCC 15707 + lac. lactis. spp lactis  ATCC 53214 under inulin 432 
treatment where α=0.01 level of significance  and showed no significant difference to culture combination 433 
B. Longum ATCC 15707 + St. thermophilus Texl 5842 lying under inulin treatment. The log10 cfu/g for the 434 
cultures combinations under the polydextrose the B. longum ATCC 15707 + lac. lactis. spp lactis ATCC 435 
53214 and B. longum ATCC 15707 + St. thermophilus Texl 5842 in full fermented milk 8.77, 8.38, 8.30 436 
and 7.75 , for the former type and  8.51,8.47,7.94 and 7,45 for the latter type in the following durations  437 
fresh , 2 , 4 and 7 days respectively. Same case was noticed concerning to skimmed fermented milk. For 438 
inulin counterparts log10 cfu/g for culture combination B. longum ATCC 15707 + lac. lactis. spp lactis 439 
ATCC 53214 and B. longum ATCC 15707 + St. thermophilus Texl 5842 in full fermented milk 440 
9.27,9.30,7.70 and 7.12 for the former type  and 8.74, 9.05, 8.45 and 7.45 for the latter type in  the 441 
following durations  fresh , 2 , 4 and 7 days respectively , same trend was noticed in the skimmed 442 
fermented milk.   443 

 444 
The polysaccharides tested can be arranged in descending according of their assimilation and activation 445 
of B. longum ATCC 15707 as maltodextrin then polydextrose and inulin on the bifidobacteria selective 446 
media (maltose MRS medium). 447 

 448 
The culture combination St. thermophilus Texl 5842 + lac. lactis. spp lactis ATCC 53214 under the 3 449 
polysaccharides maltodextrin, polydextrsoe and inulin  were shown to exhibit a low bacterial count, were 450 
significantly lower than the control culture’s combinations B. longum ATCC 15707 + lac. lactis. spp lactis 451 
ATCC 53214 and B. longum ATCC 15707+ St. thermophilus Texl 5842. 452 

 453 
Polydextrose gave lower levels of growth when compared to maltodextrin. As polydextrose is a randomly-454 
bonded polymer of glucose, where nonlinear structure is more difficult to break down than the linear 455 
structure of most prebiotic oligosaccharides that was previously explained by  Peuranen et al., 2004 and 456 
Probert et al., 2004. 457 

 458 
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Similar findings showed that higher concentration levels proved to have a beneficial effect on B. longum 459 
growth in 10% reconstituted milk (Akalin et al., 2004). Srisuvor et al., 2013 also stated that the number 460 
of L. paracasei were always higher the 8.0 log CFU/ l, by using polydextrose and inulin as a prebiotic 461 
source. (Aryana and Grew ,  (2007) reported that L. casei with the use of prebiotics short DP=5 medium 462 
DP= 10 and long DP = 23 of inulin were significantly (P ≤ 0.05) higher than the control. 463 

 464 
Also data agreed with (Lankaputhra et al., 1996 and Oliveira et al., 2009) who reported that 465 
polydextrose were shown to significantly accelerate either the acidification or the fermentation, thus 466 
proving interesting prebiotics to improve the production of yoghurts thus these results appear to confirm 467 
the prebiotic effect of polydextrose lighted by (Jie et al., 2000 and Probert et al., 2004). 468 

 469 
For inulin similar findings were observed by (Olivera et al., 2009) where they reported that the 470 
acidification rate of probiotic cultures increased  with inulin concentration increase and reduced 471 
fermentation time of St. thermophilus and L. rhamnosus, greater acidification was observed when inulin 472 
was added. Also (Salem et al., 2007) reported that addition of inulin showed a better growth and survival 473 
(p<0.05) than control and they promoted the growth of bifidobacterium and lactobacillus but not for 474 
harmful bacteria as Esherichia coli and bacteriods. (Carderelli et al., 2007,2008b and Modzelewska-475 
kapitula et al., 2007) reported that the inulin with DP=23 promoted the growth  of L. plantarum without 476 
promoting the growth of pathogenic bacteria salmonella and Staphylococcus aureus , coliform, yeast and 477 
molds in white cheese. Same findings by  (Roberfroid et al., 1998 and Shin et al., 2000) they stated that 478 
inulin was the least effective in stimulating the growth of bifidobacteria among the used carbohydrate 479 
sources Also, (Ozer et al., 2005) stated that inulin do not stimulate the growth of acidophilus in 480 
acidophilus B. longum-yoghurts. Also Different results was shown by (Biedrzycka and Bielecka, 2004)  481 
whom highlighted that the lack of bifidobacteria growth was stimulated by feeding rats with diet containing 482 
inulin (DP=23). (Monika et al., 2010) stated that the application of synbiotic cheese failed to exert a 483 
significant effect on the gastrointestinal microflora of rats, the statistical insignificant changes observed 484 
might be due to the nature of inulin used in the study with a concentration of 2.5%.  485 

 486 
Similar results obtained by (Boeni and Pourahmad, 2012)  where they showed that using 2% of inulin in 487 
synbiotic yoghurt contain L. acidophilus and L. casei, increased the viability of probiotic bacteria. Also, 488 
(Donkor et al., 2007) sited that supplementation of set type yoghurt with prebiotic improved the retention 489 
and the viability of L. acidophilus and L. paracasei in yoghurt especially in presence of inulin. 490 

 491 
Also similar results shown by (Waldemar et al., 2011) where they listed that inulin addition to yoghurt 492 
cause an increase in the number of all bacteria than the control, where B. longum growth reached to 7.5 493 
Log cfu/g. Also (Allgeyer et al., 2010) stated that the polydextrose were an acceptable vehicle to deliver 494 
a probiotic culture in yoghurt drink.  495 

 496 
Different findings were reported by (Olivera et al., 2009) on which they reported that Polydextrose 497 
behaved as the best prebiotic ensuring the highest counts in comparing it with maltodextrin counts, that 498 
was a little higher than the control.  499 

 500 
On contrary results for inulin where (Sarker, 2010)  listed that (inulin at a concentration of 1-5%) did not 501 
exhibited any significant influence on the survival L. acidophilus. Also (Ghoddusi et al., 2007) claimed 502 
that Polydextrose hardly showed selective growth towards Bifidobacterium and lactobacillus when used 503 
alone or in combination with other polysaccharides.   504 
 505 

3.5 Sensory evaluation of full fat fermented milk manufactured with different culture 506 

combinations and polysaccharides  507 

 508 
Table (5) and Figure ( 64) results showed that the addition of polydextrose gave the highest texture and 509 
body as well as appearance and color results, on which polydextrose added treatments where 510 
significantly higher than the control , but there were no significant difference between polydextrose, 511 
maltodextrin and inulin .on which  the texture and body as well as the appearance score for the fermented 512 
milk made with cultures combination lying under the polydextrose treatment St. thermophilus Texl 5842 + 513 
B. longum ATCC 15707, B. longum ATCC 15707 + lac. lactis. spp lactis  ATCC 53214, and lac. lactis. spp 514 
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lactis ATCC 53214 + St. thermophilus Texl 5842 were 8.6 and 4, 8.4 and 3.6 and finally  8.4 and 3.6 515 
respectively . On the other hand texture and body scores for maltodextrin and inulin treatments revealed 516 
an insignificant differences between both of them and also with the control, however their texture scores 517 
were higher than the control ones. Where the scores for full fat fermented milk made with maltodextrin 518 
and culture combination B. longum ATCC 15707 + lac. lactis. spp lactis ATCC 53214, B. longum ATCC 519 
15707 + St. thermophilusTexl 5842 and St. thermophilus Texl 5842 + lac. lactis. spp lactis ATCC 53214 520 
were  7.4, 7.2 and 7.4 respectively, while inulin treatments were 7.6,7.4 and 7.2 respectively.  Regarding 521 
to appearance and color scores  there were no significant difference within the results of the 3 added 522 
polysaccharides as mentioned previously but the 3 of them were significantly higher than control α= 0.01. 523 
The maltodextrin treatments for B. longumATCC 15707 + lac. lactis. spp lactis ATCC 53214, B. longum 524 
ATCC 15707 + St. thermophilusTexl 5842 and St. thermophilus Texl 5842+ lac. lactis. spp lactis ATCC 525 
53214 values were 3.4 for all of them, while in case of  inulin treatments the values  were 3.4 for the 3 526 
treatments examined. Control treatments values were 6.8, 6.4 and 6.6 for texture and for appearance 2.4, 527 
2.4 and 2.4 respectively. The flavor sores showed insignificant differences within all treatments. On 528 
contrary to our results many studies have mentioned the effect of inulin in modifying the sensory 529 
attributes for dairy products (Guggisberg et al., 2009), where they illustrated that inulin have the ability to 530 
be a fat substitute, bulking agent, low-calorie sweetener and texture modifier when added to yoghurt, 531 
therefore potentially altering the sensory perception of the product. Also (Seydin et al. 2005), found that 532 
yoghurt containing inulin had a good flavor and a smooth texture. (Boeni and Pourahmad, 2012) 533 
mentioned that inulin with DP 25 showed a good and significant texture scores than the control as well as 534 
the flavor. Also, (Dello Staffolo et al., 2004) studied effect of inulin as a dietary fiber, positive sensory, 535 
sensory and textural attributed were found in cow's milk full-fat dairy dessert fortified, with 1.1% inulin. 536 
(Guven et al., 2005), reported that the addition of high molecular-weight inulins (DP ≥ 23) at 1, 2 and 3% 537 
negatively affect the quality of set-type low-fat yoghurt. More than 1% inulin negatively affected tyrosine 538 
and volatile fatty acid levels, appearance, color, taste, consistency and aroma of the yoghurt.  Inulin have 539 
been used to improve the texture attributes in ice cream samples mentioned by (Akalin and Erisir 2008; 540 
Karaca et al., 2009). 541 
 542 
Inulin when tested its compatibility with probiotic bacterial growth, the addition of probiotic bacteria and 543 
inulin did not change taste or texture of the cottage cheese after 15 days of storage at 5°C in compar ison 544 
with the control non-probiotic cheese (Araujo et al., 2010). For flavor scores there were different results 545 
listed by Ting-ning,  ( 2012(2012) where he mentioned that synbiotic ice-cream made with inulin had a 546 
stronger sour after taste than control. Polydextrose results coincide with those obtained by Buriti et al., 547 
(2005) and Baher et al., (2012),whom illustrated that sensory evaluation of functional white soft cheese 548 
behaved the same trend in all cheese treatments, as gradual enhancement was noticed during the first 20 549 
days of the refrigeration period. Also it was reported that polydextrose provided excellent bulking ability in 550 
terms of texture in sweetened frozen dessert (Specter and Setser, 1994) . 551 
 552 
On contrary (Raju andPal, 2011)  showed that maltodextrin improved the body and texture score (p< 553 
0.05) of ASMD compared with other bulking agents batches. Maltodextrins are frequently complex 554 
mixtures of molecular species ranging from glucose to long polymeric (linear and branched) chains 555 
(Roller, 1996) . Saccharides, oligosaccharides and polysaccharides form complexes with proteins and 556 
lipids which are known to contribute to the texture of food stuffs, the increased body and texture scores of 557 
maltodextrin containing ASMD could be due to the water binding capacity of low molecular weight 558 
polymers (dextrins) present in maltodextrin (Tomasik, 2007) . 559 
 560 

3.6 Sensory evaluation of skimmed fermented milk manufactured with different culture 561 

combinations and polysaccharides after 7 days of co ld storage  562 

 563 
As shown in  Table (6) and Figure ( 75), the sensory evaluation for the control samples of skimmed 564 
fermented milk revealed lower score for texture when compared to full fat fermented milk and that was 565 
ranged between 4, 4.5 and 6.4, 6.8 respectively.  Maltodextrin treatments (3%) in the skimmed fermented 566 
milk was significantly higher than the inulin and control treatments in texture and body, where the score of 567 
cultures combination lying beneath maltodextrin were 7, 6.4 and 6.4 respectively for B. longumATCC 568 
15707+ lac. lactis. spp lactis ATCC 53214, B. longum ATCC 15707 + St. thermophilusTexl 5842 and St. 569 
thermophilus Texl 5842 + lac. lactis. spp lactis ATCC 53214. These results were nearly as the control 570 
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results for the full fat fermented milk, whereas  there is no significant difference between it and the culture 571 
combination lying beneath the polydextrose treatment which had the following values 6.4,6.4 and 6.5 for 572 
B. longumATCC 15707 + lac. lactis. spp lactis ATCC 53214, B. longum ATCC 15707 + St. thermophilus 573 
Texl 5842 and St. thermophilus Texl 5842 + lac. lactis. spp lactis ATCC 53214, respectively. 574 
Corresponding texture values for inulin treatment were 5.4 for B. longum ATCC 15707 + lac. lactis. spp 575 
lactis ATCC 53214, B. longum ATCC 15707 + St. thermophilus Texl 5842 and St. thermophilus Texl 5842 576 
+ lac. lactis. spp lactis ATCC 53214on which it’s results significantly higher than the control.  577 
 578 
Appearance results for polydextrose and maltodextrin show an insignificant differences between them 579 
which was 3.6 point out of 5 points these scores were higher than the control of the full fat fermented milk 580 
and contributed the highest scores within all the treatments, while the control showed the least score in 581 
appearance comparing with Inulin that was significantly higher than the control on which the 3 scores for 582 
inulin were 3.2 for B. longum ATCC 15707 + lac. lactis. spp lactis ATCC 53214, B. longumATCC 15707 + 583 
St. thermophilus Texl 5842 and St. thermophilus Texl 5842 + lac. lactis. spp lactis ATCC 53214, 584 
respectively, for control the results were as follows 2.8,2.8 and 2.6 for B. longumATCC 15707 + St. 585 
thermophilus Texl 5842, St. thermophilus Texl 5842+ lac. lactis. spp lactis ATCC 53214 and B. longum 586 
ATCC 15707 + lac. lactis. spp lactis ATCC 53214, respectively. 587 
 588 
Flavor scores was similar to the full fat fermented milk there were no significant difference between all the 589 
treatments 590 
 591 
Our results agreed with Ribeiro et al., (2003) were they stated that polydextrose is a bulking agent used 592 
to provide body and texture in reduced-caloric foods also it was studied as a fat replacer in dairy products 593 
(Prindiville et al., 2000). Moreover Hyvönen et al., (2003) reported that polydextrose and maltodextrin 594 
working as bodying agents in the fat-free ice creams significantly increase flavor release, fattiness, 595 
creaminess, and melting rate of the ice cream .Adapa et al., (2000) mentioned that polydextrose has a 596 
relatively high viscosity in solution so that it can contribute to the mouth feel and creaminess of fat-597 
reduced formulations. (Koca and Metin, 2004, Hennelly et al., 2006 and Tarrega and Costell, 2006) 598 
stated that long chain inulin would be more ideal as fat mimetic in low fat dairy products such as dairy 599 
desserts and fresh chesses.  Furthermore (Araujo et al., 2010) stated that inulin when tested its 600 
compatibility with probiotic bacterial growth, the addition of probiotic bacteria and inulin did not change 601 
taste or texture of the cottage cheese after 15 days of storage at 5°C in comparison with the control non-602 
probiotic cheese. (Ranjeeta, 2011)  stated that low-fat cheddar cheese enriched with 5% inulin had 603 
improved textural properties Moreover, adding fibers did not impact cheese flavor. On contrary (Guven et 604 
al., 2005) reported that the addition of high molecular-weight inulins (DP ≥ 23) at 1, 2 and 3% negatively 605 
affect the quality of set-type low-fat yoghurt. Also, more than 1% inulin negatively affected tyrosine and 606 
volatile fatty acid levels, appearance, color, taste, consistency and aroma of the yoghurt. (Alvina and Art, 607 
2011) stated that a complete replacement of milk fat 4% inulin in both refrigerated and frozen mousse 608 
provided similar textural properties as the control, which is consistent with the findings of  (Guven et al., 609 
2005) in low-fat inulin fortified yoghurts. 610 
 611 
Moreover (Alvina and Art, 2011 ) stated thatthe addition of inulin regardless of chain length provided 612 
positive sensory qualities: flavor, color consistency, appearance, texture and taste in synbiotic cheeses. 613 
Soft white cheese containing 2.5% (w/w) inulin (DP ≥ 23) received the highest texture score. Also  614 
(Modzelewska-Kapitula et al., 2007) worked on Low fat labneh cheese fortified with 1% short chain 615 
inulin and probiotic L. reuteri was the most preferred when consumed fresh and after a 10-day storage as 616 
it provided the most desirable flavor and a smoother consistency than other samples .  617 
 618 
Furthermore (Raju and Pal, 2011)  stated that  the increased body and texture scores of maltodextrin 619 
containing misti dahi  could be due to the water binding capacity of low molecular weight polymers 620 
(dextrins) present in maltodextrin.   621 
 622 
Also, Srisuvor  et al., (2013) stated that the addition of inulin or polydextrose significantly (p 0.05) 623 
affected positively appearance, color, texture and overall preference, but no such effect was found for 624 
odor or flavor. Also, polydextrose seemed to yield the product with better sensory properties, especially 625 
when added at higher levels (2- 3 g/100 mL).   626 



 627 

 628 

 629 



Table (1): Changes in pH and total acidity of full fat and skimmed fermented milk made with different cultures combinations 630 

and the selected polysaccharides  meanpolysaccharides mean ±?? Standard error? 631 

2 digits will be sufficient after ± 632 

 633 

Treatments 

pH value Titr iatable acidity 
Full fat 

fermented 
milk 

Skimmed 
fermented milk 

Mean Full fat 
fermented 

milk 

Skimmed 
fermented 

milk 

Mean 
Treat
ment Times Treatment Times 
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2 Control 

Fresh 4.68 ± 0.014 4.70 ± 0.00701 

4.53a 

4.65 a 1.00 ±0.070 1.01  ±0.070 

1.10 c 

1.005 
01 d 

2 days 4.60 ± 0.000 4.66 ± 0.00701 4.63 b 1.10 ± 0.003 1.05 ±0.070 1.07 c 

4 days 4.46 ± 
0.00701 

4.48 ± 0.00701 4.47 c 1.10 ±0.003 1.10 ±0.003 1.10 b 

7 days 4.32 ± 
0.00701 

4.37 ± 0.00701 4.34 d 1.25 ±0.070 1.20 ±0.070 1.22 a 

Maltodextrin 

Fresh 4.29 ± 
0.00701 

4.32 ± 0.00701 

4.25 d 

4.30 a 1.17 ± 0.000 1.16 ± 0.000 

1.26 a 

1.16 d 

2 days 4.25 ± 
0.00701 

4.27 ± 0.000 4.26 b 1.25 ±0.141 1.25 ±0.141 1.25 c 

4 days 4.23 ± 
0.00701 

4.24 ± 0.00701 4.23 c 1.32 ±0.000 1.33 ± 0.000 1.31 b 

7 days 4.20 ± 0.021 4.22 ±  0± 
0.00701 

4.21 d 1.30 ± 0.000 1.31 ±0.000 1.30 a 

Polydextrose 

Fresh 4.52 ± 0.014 4.45 ± 0.21 

4.36 b 

4.48 a 1.10 ±0.003 1.10 ±0.003 

1.19 b  

1.10 d 

2 days 4.48 ± 
0.00701 

4.42 ± 0.21 4.45 b 1.20 ±0.070 1.19 ± 0.070 1.19 c 

4 days 4.29 ± 0.021 4.30 ± 0.00701 4.29 c 1.22 ± 0.070 1.22 ± 0.070 1.22 b 

7 days 4.20 ± 0.035 4.32 ± 0.014 4.26 d 1.27 ±0.05606 1.26 ± 
0.05606 

1.26 a 

Inulin 

Fresh 4.31 ± 
0.00701 

4.33 ± 0.014 

4.28 c 

4.32 a 1.15 ± 0.000 1.16 ± 0.000 

1.20 b 

1.15 d 

2 days 4.29 ± 
0.00701 

4.30 ± 0.00701 4.29 b 1.22 ±  0.141 1.22 ± 0.141 1.22 c 

4 days 4.26 ± 
0.00701 

4.28 ± 0.00701 4.27 c 1.26 ± 0.141 1.27 ±0.141 1.26 b 

7 days 4.22 ± 0.035 4.26 ± 0.02803 4.24 d 1.30 ± 0.00 1.31 ±0.00 1.30 a 
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 Control 

Fresh 4.71 ± 
0.00701 

4.77 ± 0.00701 

4.59 a 

4.70 a 0.90 ±0.070 1.00 ± 0.070 

1.12 e 

0.95 d 

2 days 4.68 ± 0.014 4.74 ± 0.00701 4.71 b 1.03 ± 0.070 1.03 ± 0.070 1.03 c 

4 days 4.50 ± 
0.00701 

4.55 ± 0.00701 4.52 c 1.18 ± 0.141 1.19 ± 0.141 1.18 b 

7 days 4.35 ± 0.014 4.42  ±4.42 ± 
0.00701 

4.38 d 1.32 ± 0.070 1.30 ± 0.070 1.31 a 

Maltodextrin 

Fresh 4.30 ± 
0.00701 

4.33 ± 0.014 

4.27 d 

4.31 a 1.03 ± 0.070 1.04 ±0.070 

1.17 d 

1.03 d 

2 days 4.27 ± 
0.00701 

4.31 ± 0.00701 4.29 b 1.06 ± 0.070 1.05 ±0.070 1.05 c 

4 days 4.26 ± 
0.00701 

4.29 ± 0.00701 4.27 c 1.20 ± 0.070 1.23 ±0.070 1.21 b 
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7 days 4.22 ± 
0.00701 

4.25 ± 0.00701 4.23 d 1.38 ± 0.003 1.37 ±0.003 1.37 a 

Polydextrose 

Fresh 4.52 ± 0.021 4.55 ± 0.021 

4.38 b 

4.53 a 0.97 ±0.000 0.98 ±0.000 

1.14 de 

0.97 d 
2 days 4.48 ± 0.21 4.53 ± 0.021 4.50 b 1.04 ±0.000 1.05 ± 0.000 1.04 c 

4 days 4.29 ± 
0.00701 

4.30 ± 0.00701 4.29 c 1.22 ±0.070 1.23 ±0.070 1.22 b 

7 days 4.20 ± 0.035 4.22 ± 0.00701 4.21 d 1.35 ±0.003 1.35 ±0.003 1.35 a 

Inulin 

Fresh 4.34 ± 0.014 4.35 ± 0.014 

4.30 c 

4.34a 0.99 ± 0.000 0.98 ±0.000 

1.14 de 

0.98 d 

2 days 4.30 ± 
0.00701 

4.33 ± 0.014 4.31 b 1.05 ±0.000 1.02 ± 0.000 1.03 c 

4 days 4.27 ± 
0.02803 

4.30 ± 0.00701 4.28 c 1.20 ±0.000 1.22 ±0.070 1.21 b 

7 days 4.23 ± 
0.00701 

4.24 ± 0.00701 4.23 d 1.36 ±0.003 1.35 ±0.003 1.35 a 
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Table (2): Determination of syneresis  percent for full fat and skimmed fermented milk made with different cultures 654 

combinations and polysacchrides after 7 days of storage at 5-7 °C 655 

 656 

Treatment   Syneresis  % Mean Full fat fermented Skimmed 

Formatted: Left



milk  fermented milk  
B. longum ATCC 15707 +Str. 
thermophilus Texl 5842 

Control  13.37 16.00 14.68 bc 
Maltodextrin  9.25 10.00 9.62 g 
Polydextrose 10.75 11.00 10.87 e 

Inulin  11.25 12.75 12 d 
St. thermophilus Texl 5842+ Lac. 
lactis spp lactis  ATCC 53214 

Control  15.00 16.00 15.50a 
Maltodextrin  9.25 11.00 10.12 f 
Polydextrose 10.62 11.00 10.81 e 
Inulin  11.37 12.62 11.99 d 

B. longum ATCC 15707+Lac. 
lactis spp lactis  ATCC 53214 

Control  14.50 15.00 14.75 b 
Maltodextrin  9.75 10.25 10.0 f 
Polydextrose 10.75 11.00 10.87 e 
Inulin  11.25 12.25 11.75 d 

Mean  11.42 b 12.40 a  
 657 

Means followed by the same upper case letter(s) are not significant, but different letters are significant according to LSD procedure where α = 0.01 658 

, the LSD treatment * type  = 1.1284 levels of producer , L.S.D or treatments =0.26 , L.S.D for type = 0.03 levels of procedure  659 

 660 

 661 

 662 

 663 

 664 

 665 

 666 

 667 

 668 

Table (3) Effect of adding 3% of the selected polysaccharides on the viscosity of full fat and skimmed fermented milk products 669 

 670 

Treatments in fermented milk Viscosity  in (cP) 
Control full fat 39362C 

Formatted Table



 671 

 672 

 673 

 674 

 675 

 676 

 677 

 678 

 679 

 680 

Means followed by the same upper case letter(s) are not significant, but different letters are significant according to LSD procedure 681 

where α = 0.05. The LSD for viscosity = 1087. 682 

 683 
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 700 

 701 

Table (42): Changes in (Log10cfu/g) of fresh full fat and skimmed fermented milk during storage at 5-7°C for 7 days made with 702 
bifidobacteria and strains of lactic acid cultures and 3% of selected polysaccharides on bifidobacteria selective media  703 

Culture  Log10cfu/gm viable cell count   Mean  

Maltodextrin full fat 46526 A 
Polydextrose full fat 45440 A 
Inulin full fat 42500 B 
Control skimmed 27286 F 
Maltodextrin skimmed 30715 D 
Polydextrose skimmed 30118 D 
Inulin skimmed 28375 E 
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Full fat fermented milk  Skimmed fermented 
milk   

B
. l

on
gu

m
 A

T
C

C
 1

57
07

 +
St

. 
th

er
m

op
hi

lu
s 

Te
xl

 5
84

2 

Control 

Fresh 7.42 7.88 7.65 a 

7.44 d 2 days 7.17 7.49 7.33 c 
4 days 7.61 7.47 7.54 b 
7 days 7.31 7.18 7.24 d 

Maltodextrin 

Fresh 8.94 9.05 8.99  a 

8.53 ab 2 days 9.45 9.35 9.40 b 
4 days 8.54 8.94 8.69 c 
7 days 7.59 6.30 6.94 d 

Polydextrose 

Fresh 8.51 9.08 8.79  b 

8.47 b 2 days 8.47 9.37 8.92 a 
4 days 7.95 8.91 8.43 c 
7 days 7.45 8.08 7.76 d 

Inulin 

Fresh 8.74 8.75 8.74  b 

8.43 b 2 days 9.05 8.54 8.79 a 
4 days 8.45 7.87 8.16 c 
7 days 7.45 8.00 7.72 d 

St
. t

he
rm

op
hi

lu
s 

Te
xl

 5
84

2+
 L

ac
. l

ac
tis

 
sp

p 
la

ct
is

 A
T

C
C

 5
32

14
 

Control 

Fresh 5.46 4.00 4.73  a 

3.20 f 2 days 3.19 3.64 3.41b 
4 days 2.41 2.96 2.68 c 
7 days 2.14 2.55 2.34 d 

Maltodextrin 

Fresh 4.76 4.10 4.43  a 

3.53 f 2 days 2.90 3.99 3.44 b 
4 days 3.17 3.03 3.10 c 
7 days 3.51 2.80 3.15 d 

Polydextrose 

Fresh 4.35 4.46 4.40  a 

3.40 f 2 days 3.48 3.75 3.61 b 
4 days 2.67 3.19 2.93 c 
7 days 2.37 2.99 2.68 d 

Inulin 

Fresh 6.39 3.77 5.08  a 

3.48 f 2 days 3.49 3.44 3.46 b 
4 days 2.82 3.10 2.96 c 
7 days 2.38 2.49 2.43 d 

B
. l

on
gu

m
 

A
T

C
C

 
15

70
7+

La
c.

 
la

ct
is

 s
pp

 la
ct

is
 

A
T

C
C

 5
32

14
 

Control 

Fresh 8.18 7.89 8.03  a 

7.20 d 2 days 6.85 7.35 7.1 b 
4 days 6.86 6.96 6.91 c 
7 days 6.70 6.75 6.72 d 

Maltodextrin 
Fresh 9.66 8.82 9.24  b  

8.60 a 2 days 9.72 9.19 9.45 a 
4 days 8.09 8.32 8.20 c 



7 days 7.68 7.73 7.70 d 
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8.43 b 2 days 8.38 8.94 8.66 b 
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Means followed by the same upper case letter(s) are not significant, but different letters are significant according to LSD procedure where α = 0.01, the LSD for treatment = 0.116 and the LSD for   704 
duration = 0.018 levels of producer the interaction between type *duration * treatment is NS, the LSD for type *duration is N.S. 705 
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 715 

 716 

 717 
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 720 

 721 

 722 

 723 

 724 

 725 

Table (5): Sensory evaluation of full fat fermented milk manufactured with different culture combinati ons and 726 

polysaccharides after 7 days of cold storage 727 

 728 

Treatments Mean square value for sensory evaluation  



Texture and body 
(10 points ) 

Appearance and color  
(5 points ) 

Flavor 
(5 points) 

B. longum ATCC 15707 +St. 
thermophilus Texl 5842 

Control  6.40 c ±0.002 2.40 d ±0.003 2.60 a ±0.005 
Maltodextrin  7.20 abc ± 0.002 3.40 abc ±0.000 2.60 a ±0.005 
Polydextrose 8.60 a ± 0.000 4.00 a ±0.002 3.00 a ±0.007 
Inulin  7.40 abc ± 0.003 3.40 abc ±0.000 3.00 a ±0.007 

St. thermophilus Texl 5842+lac. lactis. 
spp lactis  ATCC 53214 

Control  6.60 c ±0.006 2.40 d ±0.000 3.20 a ±0.004 
Maltodextrin  7.40 abc ±0.003 3.40 abc ±0.004 2.40 a ±0.000 
Polydextrose 8.40 a ±0.010 3.60 ab ±0.007 3.00 a ±0.007 
Inulin  7.20 abc ±0.003 3.40 abc ±0.006 2.60 a ±0.005 

B. longum ATCC 15707+lac. lactis. 
spp lactis ATCC 53214 

Control  6.80  c ±0.010 2.40 d ±0.000 3.00 a ±0.007 
Maltodextrin  7.40 abc ±0.000 3.40 abc ±0.004 3.20 a ±0.004 
Polydextrose 8.40 a ±0.004 3.60 ab ±0.007 2.80 a ±0.005 
Inulin  7.60 abc ±0.001 3.40 abc ±0.004 3.00 a ±0.007 

Mean  6.83  3.2 2.86 a ±0.007 
LSD 1.506 0.923 - 
Means (± standard deviation) followed by the same upper case letter(s) are not significant, but different letters are significant according to LSD 729 

procedure where α = 0.01, levels of producer the ignored L.S.D. indicates that flavor  was not significant at the non-significant values 730 

 731 

 732 

 733 

 734 

 735 

 736 

 737 

 738 

Table (6): Sensory evaluation of skimmed fermented milk manufactured with different culture combinatio ns and 739 

polysaccharides after 7 days of cold storage  740 

 741 



Treatments 
Mean square value for sensory evaluation  

Texture and body 
10 points 

Appearance and color 
5 points  

Flavor  
5 points 

B. longum ATCC 15707 +St. thermophilus 
Texl 5842 

Control  4.20 d 2.80 c 2.40 ab 
Maltodextrin  7.00 a 3.60 a 2.60 ab 
Polydextrose 6.40 ab 3.60  a 2.60 ab 
Inulin  5.40 c 3.20 b 2.60 ab 

St. thermophilus Texl 5842+lac. lactis. spp 
lactis  ATCC 53214 

Control  4.00 d 2.80 c 2.60 ab 
Maltodextrin  6.40 ab 3.60 a 2.60 ab 
Polydextrose 6.50 ab 3.60 a 2.60 ab 
Inulin  5.40 c 3.20 b 2.40 ab 

B. longum ATCC 15707+lac. lactis. spp 
lactis ATCC 53214 

Control  4.50 d 2.60 cd 2.40 ab 
Maltodextrin  7.00  a 3.60 a 2.40 ab 
Polydextrose 6.40 ab 3.60 a 2.40 ab 
Inulin  5.40 c 3.20 b 2.60 ab 

Mean  5.71 3.30 2.50 
LSD 0.811 0.32 - 
 742 

Means followed by the same upper case letter(s) are not significant, but different letters are significant according to LSD procedure where α = 0.01 743 

, levels of producer The ignored L.S.D. indicates that flavor  was not significant at the non significant values 744 

 745 

 746 

 747 

 748 

 749 

 750 

 751 

 752 

 753 

 754 

 755 

 756 



  

  

  

 757 

Figure (2) a: Changes in pH and titritable  acidity of full fat fermented milk made with (B. longum + St. thermophilus) 758 

combinations and the selected polysaccharides 759 
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 762 

  

  

  

 763 

Figure (2) b: Changes in pH and titritable  acidity of full fat fermented milk made with (St. 764 

thermophilus + Lac. lactis spp lactis) combinations and the selected polysaccharides 765 
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 776 

  

  

  

 777 

Figure (2) c: Changes in pH and titritable  acidity of full fat fermented milk made with (B. 778 

longum + Lac. lactis spp lactis) combinations and the selected polysaccharides 779 
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 790 
 791 

Figure (32): Determination of syneresis  percent for full fat/skimmed fermented milk made 792 

with different cultures combinations and polysacchrides after 7 days of storage 793 
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 808 

 809 
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 811 

 812 

 813 

 814 

Figure (12): Effect of adding 3% of the selected polysaccharides on the viscosity of full fat 815 

and skimmed fermented milk products 816 
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 823 

Figure (43) Effect of adding 3% of the selected polysaccharides on the viscosity of full fat 824 

and skimmed fermented milk products 825 
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 839 
 840 

Figure (5): Changes in viable cell counts in full fat fermented milk fresh and during storage 841 

made with probiotic bacterial cultures and different polysaccharides during 7 days of 842 

storage  843 
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 844 
 845 

Figure (64): Sensory evaluation of full fat fermented milk manufactured with different 846 

culture combinations and polysaccharides after 7 days of cold storage  847 
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 861 
 862 

Figure (75): Sensory evaluation of skimmed fermented milk manufactured with different 863 

culture combinations and polysaccharides after 7 days of cold storage  864 
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4. CONCLUSION 889 

 890 

Maltodextrin showed the best results in increasing bifidobactrial count with a mean 8.53 cfu/g, viscosity 891 
was increased by 18 % comparing to the inulin treatment which increased it by 7.9% as well. Maltodextrin 892 
treatment lowered the synersis by 34% comparing to inulin which lowered the syneresis by 18% also 893 
enhancing the organoleptic properties of full fat and skimmed fermented milk compared with inulin, and 894 
that is recommended by our study to use it in industry. 895 
 896 
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B. longum                                                                        Bifidobacterium longum 1174 
L. acidophilus                                                                 Lactobacillus acidophilus 1175 
L. plantarum                                                                   Lactobacillus plantarum 1176 
L. rhamnosus                                                                 Lactobacillus rhamnosus 1177 
L. paracasei                                                                    Lactobacillus paracasei 1178 
L. reuteri                                                                         Lactobacillus reuteri 1179 
Lac. lactis spp lactis                                                     lactococcus lactis spp lactis 1180 
St. thermophilus                                                           Streptococcus thermophilus 1181 
CFU/ml                                                                           Colony-forming unit /  milliliter 1182 
CFU/g                                                                             Colony-forming unit /gram 1183 
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 1192 

 1193 

Formatted: Font color: Auto, Highlight

Formatted: Font color: Auto


