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Abstract 

Several polysaccharides are of interest in dairy products because of their ability to bind 

water and other components of the food systems, often leading to major changes in 

their functional properties. This work aimed to measure and understand the effects of 

specific polysaccharides in cheeses on the rheological properties related to 

functionality. The following polysaccharide−cheese systems were used: the microbial 

polysaccharides xanthan gum (xanthan), high acyl gellan gum (Gellan-H) and low acyl 

gellan gum (Gellan-L) in processed cheese and an exopolysaccharide (EPS) from a lactic 

acid bacteria (LAB) in very low fat Mozzarella cheese. Locust bean gum (LBG) was also 

used with xanthan.  

 

Model processed cheese using rennet casein and soya oil was developed on a small scale 

(30 g) using a controlled temperature, stirrer speed and time of mixing. Initially, lactose 

content, moisture losses and sample preparation were standardised to lower the 

variability in rheological measurements. The effects of xanthan, xanthan+LBG, Gellan-H 

and Gellan-L on the rheology of the processed cheese were studied. As the 

polysaccharide concentration increased from 0.0 to 2.0% (wt/wt), the fracture stress 

(firmness) increased whereas the fracture strain (longness) decreased for gellan gum 

and the effect depended on the polysaccharide. The crossover temperature (where G' = 

G''), an indicator of viscoelasticity, was increased dramatically by these polysaccharides. 

Confocal laser scanning microscopy showed polysaccharide clusters in the protein 

matrix for Gellan-H, xanthan and xanthan+LBG but not very distinct clusters for Gellan-

L. 
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The effect of Gellan-H and Gellan-L on the water mobility and spreading properties of 

model processed cheese was investigated. Spreading properties were measured by 

elongational viscosity, and water mobility was measured by nuclear magnetic 

resonance (NMR) relaxometry. The NMR data revealed that both polysaccharides 

significantly reduced the water mobility in the cheese but that the reduction was 

greater for Gellan-H. The rheology data showed that the addition of polysaccharide 

increased the elongational viscosity for processed cheese containing both Gellan-H and 

Gellan-L.  

In situ exopolysaccharide (EPS)-producing cultures are widely used to improve 

moisture retention and texture in low fat cheese manufacture but are limited by a low 

level of EPS production. The aim of this study was to develop an “all-dairy” ingredient 

with an increased content of EPS and greater functionality of the EPS for dairy 

applications such as Mozzarella cheese. An EPS-producing Streptococcus thermophilus 

was chosen and its growth was optimised for the development of the bioingredient. The 

fermented biomass was harvested at the end of the exponential phase and freeze dried. 

The reduced viable cell count and the retention of ropiness of the powder from the 

drying process enabled a higher level of EPS inoculation in a preliminary Mozzarella 

cheese manufacturing trial.  

Pilot-scale very low fat model Mozzarella cheese was manufactured with and without 

added EPS powder and in situ EPS culture (EPS-C). Large strain rheology, elongational 

viscosity, melt and NMR relaxometry were used to determine the effects of the in situ 

and added EPS on the functionality of the cheeses. Cheeses made with the EPS 

ingredient (EPS-P) retained the highest moisture content (66.0%) without any visible 
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serum exudation. The cheeses made with non-EPS-producing cultures (CTR) and EPS-C 

had lower moisture contents of 57.5 and 60.2% respectively. Such higher moisture 

retention of the cheeses made with EPS-P was reflected in the rheological properties of 

the final cheeses. The cheeses made with EPS-P exhibited greater meltability, lower 

elongational viscosity and lower modulus of deformability (stiffness) and fracture stress 

than those made with EPS-C and CTR. 

Future work to develop this area of the functional effects of the addition of 

polysaccharides to cheese would include protein−polysaccharide interactions and 

better definition of the water affinity of polysaccharide compared with that of protein.  
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