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Abstract 

he aim of this work was to investigate the possibility of using 
nanoparticles pectin as active colloidal systems in meat sausage. 
The effect of different concentrations of pectin and pectin 

nanoparticles as active colloid on the quality properties of the 
physicochemical, texture profile and sensory evaluation of meat sausage 
were investigated. The results showed that the particle sizes were 
decreased with decreasing the concentrations of pectin. The obtained 
results indicated that  the best water holding capacity (lowest value) , 
plasticity, cooking loss, cooking yield, emulsion stability, texture profile 
analysis   and sensory evaluation were recorded in the nanoparticles 
pectin sausage  samples (P6,P5 and P4) when compared to the ordinary 
pectin sausage  samples (P3,P2 and P1) and control samples (C). 
Keywords: colloid, pectin nanoparticles, meat products, meat sausage 

INTRODUCTION 
The meat sausages are one form of processed beef which is currently quite 

popular in the community. Sausages are also familiar as one of the ready-to-eat 

breakfast menu items among schoolchildren. The sausage meat is a food product 

derived from a mixture of delicate meat (containing meat not less than 60%) with 

flour or starch with or without the addition of seasonings and food additives as 

otherwise permitted and put into sausage casings mentions that the main component 

of the sausage consists of meat, fat, and water. In addition, the sausages also add 

additional ingredients such as salts, phosphates, preservatives, coloring, ascorbic acid, 

protein isolates, and carbohydrates, this lead to need to some material such as 

Hydrocolloids which have a wide array of functional properties in foods. These include 

thickening, gelling, emulsifying, stabilization in this products. (Dipjyoti   and Suvendu 

2010 and Badan Standardisasi Nasional.,1995). 

Hydrocolloids have a wide array of functional properties in foods. These include 

thickening, gelling, emulsifying, stabilization (Dipjyoti   and Suvendu 2010). An 

association colloid is a colloid whose particles are made up of even smaller molecules. 

Used for many years to deliver polar, nonpolar, and amphiphilic functional ingredients 

(Bilska et al., 2009). Though all hydrocolloids thicken aqueous dispersions, only a 

comparatively few gums form gels. Also the gels thus formed vary widely in gel 

character and texture. Hence, knowledge of the conditions required for gelling of 

particular hydrocolloid dispersion, the characteristics of the gel produced and the 

T
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texture it confers are very important aspects to design a specific food formulation. 

The important gums that find application in food as gelling agents include alginate, 

pectin, carrageenan, gellan, gelatin, agar, modified starch, methyl cellulose and 

hydroxypropylmethyl cellulose (Williams 2006). 

Pectin is a natural, non toxic and amorphous carbohydrate present in cell wall 

of all plants tissue and is the secondary product of fruit juice, sunflower oil industries, 

therefore it is inexpensive, abundantly available, ecofriendly biodegradable product 

and most important it act as stabilizing agent. Pectin has ability to bind with some 

organic and inorganic substances via molecular interactions (Liu et al., 2003). Ideal 

biobased and biodegradable polymers are defined as materials that are produced from 

renewable resources and completely degraded to carbon dioxide and water by the 

action of micro-organisms. Pectins are anionic, soluble, non-starch polysaccharides 

extracted from the primary cell walls of plants. Pectins, a heterogeneous complex 

polysaccharide of linear 1,4-linked α-D-galacturonic acid are used as gelling and 

thickening agents in food industries  In recent years, the polymer has also been 

explored as a pharmaceutical excipientm.The functional properties of pectin are 

determined by the percentage of carboxyl groups that have been esterified or 

amidated, denoted as the degree of esterification (DE) and degree of amidation (DA), 

respectively. Amidated low-methoxy pectin (DE < 50%) forms more rigid gels by the 

action of calcium, which cross-links the galacturonic acid chains, than does only 

methoxy pectin. The lower the DE, the more sensitive the pectin to calcium. Several 

researchers successfully incorporated protein or peptide into calcium pectinate beads 

for a colonic delivery system (Rolin et al., 1993 ; Pillay and Fassihi ,1999 and  Praneet 

et al.,2008). 

Nanotechnology may be able to create many new materials with a vast range of 

applications. The interesting and sometimes unexpected properties of nanoparticles 

are largely due to the huge surface area of the material accompanied usually by an 

increase in stability and improved functionality which dominates the contributions 

made by the small bulk of the material. (Sangeetha et al., 2010 and  Kim et al., 2010) 

Nanotechnology allows to measure, control, and manipulate matter at the nanoscale 

level to change those properties and functions in a beneficial way. Developments in 

nanotechnology are driven by fundamental and applied research in physics, chemistry, 

biology, engineering, and materials science. Nanotechnology provides the tools to 

measure and understand biosystems in science and technology platform. The 

potential benefits of nanofoods are astonishing. Advocates of the technology promise 

improved food processing, packaging and safety; enhanced flavor and nutrition; 

‘functional foods’ where everyday foods carry medicines and supplements, and 
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increased production and cost-effectiveness. In a world where thousands of people 

starve each day, increased production alone is enough to warrant worldwide support. 

For the past few years, the food industry has been investing millions of dollars in 

nanotechnology research and development. Some of the world’s largest food 

manufacturers, including Nestle, Altria, H.J. Heinz and Unilever, are blazing the trail, 

while hundreds of smaller companies follow their lead. Yet, despite the potential 

benefits, compared with other nanotechnology arenas, nanofoods don’t get a lot of 

publicity. Applications of nanotechnology within the food industry are beginning to 

impact the important aspects of food and associated industries from food safety to the 

molecular synthesis of new food products and ingredients (Chen et al. 2006). The fact 

that systems with structural features on the nanoscale have physical, chemical, and 

biological properties substantially different from their macroscopic counterparts is 

changing the understanding of biological and physical phenomena in food systems. 

The present study aims to utilize the positive effect of nanotechnology in the 

production of pectin nanoparticles, which have a multiplier effect in linking the 

components of meat sausage, and improving the quality properties of the 

physicochemical  and sensory products of meat 

MATERIALS AND METHODS 
Materials  

Meat and fat were obtained from local supermarket at Giza, Egypt, 

immediately transported using an ice box to the laboratory of Meat and Fish 

Technology Department, Food Technology Research Institute , Giza, Egypt. Meat and 

fat were kept at  – 18 oC until using it. Salt, spices , garlic powder were purchased 

from local market at Giza, Egypt. Defatted soy flour was obtained from the Unit of 

Soybean Processing in Food Technology Research. Pure pectin and food grade sodium 

tripoly phosphate (99.5% purity)  were obtained from El-Gomhouria Co. for Trading 

pharmaceutical, Chemicals and Medical Equipments, Cairo, Egypt.  

Methods  

Preparation of Pectin nanoparticles . 

Pectin nanoparticles were prepared by an ionic gelation of cation (CaCl2) and 

pectin as described by Praneet et al., (2008). Briefly, pectin was dissolved in distilled 

water at 80ºC up to completely dissolving and allowed to cool at room temperature to 

a concentration ranging from 1.0%, 3.0% and 5.0%  solutions. The divalent cation 

(CaCl2) was dissolved in distilled water to a concentration of  1.0%, 3.0% and 5.0%  

solutions . Nanoparticles were prepared by drop-wise addition of pectin solution to a 

divalent cation (Ca Cl2) solution while the solution was stirred under magnetic stirring 

1000 rpm for 90 min at room temperature (the ratio of Ca Cl2 to pectin was 1:1). 
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Meat sausage preparation:  

The meat was washed and  cut then minced and mixed with other ingredients 

(minced meat 60%, fat 17.0%,water 15.0%, soy protein 5%, sodium 

tryployphosphate 0.3%, salt 1.5%, garlic powder 0.2% and spices 1.0%), then 

divided into seven  treatments  and the suitable units  of  water were added to the 

mixture and the same an unit was replaced with calcium pectinate 5% by different 

percentages, so that the percentage of pectin in the final mixture is showed in  table 

(1). Each group of samples were mixed well  then stuffing  into sausage casing  by 

the filling machine then packaged it in foam dishes then wrapping by polyethylene 

bags and stored at -18˚C until analysis. 

Table 1. The composition of different sausage treatments  

Sample Treatments 

 Control (C) Without pectin 

P1 0.5% pectin 

P2 0.75 % pectin 

P3 1.0 % pectin 

P4 0.5% nano pectin 

P5 0.75 % nano pectin 

P6 1.0 % nano pectin 

Scanning Transmission Electron Microscopy(TEM):  

The surface morphology of pectin nanoparticles was investigated using 

Transmission Electron Microscope (TEM). Polymer sample was suspended in acetone 

for 20 min, then a drop of the suspension was placed on a grid and the solvent 

evaporated prior to imaging . 

Rheological properties . 

Rheological parameters (shear rate and viscosity) of pectin and pectin 

nanoparticales were measured at different temperatures using Brookfield Engineering 

labs DV-III Ultra Rheometer. The samples were placed in a small sample adaptor and 

a constant temperature water bath was used to maintain the desired temperature. 

The  viscometer was operated between 10 and 50 rpm and shear stress, shear rate 

and viscosity data were directly obtained from the instrument, the SC4-21 spindle was 

selected for the measurement tests. 

Physiochemical evaluation:  

The water holding capacity (WHC) and plasticity were measured by filter 

press methods of Soloviev (1966). Cooking loss of samples was calculated as 

percentage of weight change from raw to cooked state Cooking yield was determined 

according to Osheba(2013) . pH value was determined to Aitken, et al.,( 1962). 
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Emulsion stability (ES) was determined using model systems, as described by 

Ockerman (1985) and Zorba et al., (1993). 10 g of emulsion was weighed into a 

centrifuge tube capped and immediately heated at 80 oC in a water bath for 30 min. 

The tubes were centrifuged at 900 rpm for 15 min and the amounts of water and oil 

separated were measured, and ES was calculated using the following equations:  

ES% = 100- (SW)  

SW= g of water separated x10 

Texture Profile Analysis:  

Texture Profile Analysis was determined according to Bourne (2003). 

Sensory evaluation:  

Sensory evaluation was determined according to Suderman et al., (1981). 

Immediately after meat sausage manufacturing  the samples were prepared by 

cooking in boiling water for 10 min and subjected to member̕ s trained sensory panel 

to evaluate color, odor, texture and overall acceptability of these formulas.  

Statistical analysis:  

The obtained data were exposed to analysis of variance followed by multiple 

comparisons between means (P≤0.05) applying LSD. The analysis was carried out 

using the PRO ANOVA procedure of Statistical Analysis System (SAS, 1996). 

RESULTS AND DISCUSSION 
Scanning Transmission Electron Microscopy  (TEM) 

TEM is a powerful tool to understand the morphology as well as particle size 

of nanomaterials . Three different concentrations (1.0,3.0 and 5.0%) with the same 

ratio (1:1) of pectin /CaCl2 were used. Transmittance Electron Microscope instrument 

was used for the determination of the particle size and the morphological structure of 

the prepared polymer matrix. In general, the synthesized Ca-pectinate were spherical 

in morphology without forming any agglomerates. The average particle size at  1.0% 

of  the Ca-pectinate solution concentration was 2.3  to 6.2 nm. At a Ca-pectinate 

concentration of 3.0%, The average particle size was between 2.86 to 7.4nm ,the 

average particle diameter increased to 9.5 nm the Ca-pectinate concentration was 

further increased to 5.0%, it is clear that at 5.0% Ca-pectinate concentration, the 

average particle size was 9.5 nm and the morphology was still comparable with those 

synthesized using 1.0 and  3.0%  Ca-pectinate solutions. it is clear that all 

concentrations (1.0, 3.0 and 5.0 % ) of  Ca-pectinate were less than 10 nm. 

From Figure (2) it was observed that the spacing between the curves of 

pectin and pectin nanoparticles solutions was increased by increasing the 

concentration of pectin and calcium chloride, this may be due to the structural change 

in samples as shown in Figure (1), this was  confirmed with  the  obtained results by 

Entsar et al., (2012). 
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Fig. 1. TEM images of Ca-pectinate  prepared using Ca-pectinate solutions 

of 1.0%, 3.0 and  %   and 5.0% Graphs shows the particle size 

distribution of each sample based on TEM images  

 

  

Concentration 1%  
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Viscosity = Paskal in second (Pa.s) 

Fig. 2. Effect of shear rate on apparent viscosity of ordinary pectin  and 

nano particales pectin solutions at different concentrations. 
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Viscosity = Paskal in second (Pa.s) 

Fig. 3. Effect of Concentration on the apparent viscosity of ordinary pectin  

and nano particales pectin solutions at different shear rates. 

Figure (3-a) shows the effect of different concentrations of pectin  solutions on the 

apparent viscosity. the effect of soluble solid contents on the apparent viscosity of 

pectin  solutions at different shear rates (9.3, 18.6, 27.9, 37.9 and 46.5 sec-1) were 

studied, the results indicated that by increasing the concentration of pectin  the 

apparent viscosity increased at all shear rates studied.    

Figure (3-b) shows the effect of different concentrations of pectin  nanoparticles 

solutions on the apparent  viscosity at different shear rates and it can be seen that the 

same trend was observed.  The results indicate that the apparent viscosities of pectin  

nanoparticles decreased than the apparent viscosity of pectin  solutions this is 

because calcium chloride -crosslinked pectin  molecules turned into more dense 

particles whose hydrodynamic volumes  were smaller than pure pectin  chains. Fewer 

free pectin  chains and more cross linked chains resulted in a decrease in  total 

hydrodynamic volumes of pectin  . When the total hydrodynamic volume  

of pectin  is smaller than the solution volume, pectin  chains do not entangle with 

each other. Li, Huang, (2012). 
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Table 2. Physiochemical properties of different sausage treatments before 

cooking. . 

Treatments  W.H.C (cm
2
) Plasticity (cm

2
) pH 

C 1.60a±0.4 3.70e±0.25 6.20a±0.1 

P1 1.36ab±0.42 3.95e±0.15 6.20a±0.1 

P2 1.26ab±0.14 4.30d±0.1 5.90b±0.13 

P3 1.18ab±0.1 4.50d±0.15 5.90b±0.1 

P4 1.10bc±0.1 4.80c±0.1 6.21a±0.1 

P5 0.95bc±0.1 5.10b±0.1 6.22a±0.1 

P6 0.80c±0.1 5.40a±0.15 6.27a±0.05 

LSD 0.4186 0.2642 0.1750 

means that the values followed by the same letter in the same a column are 

not – significantly different at (P≤ 0.05) 

W.H.C: Water holding capacity.  

Data presented in table (2) pointed the  water holding capacity (W.H.C) , 

Plasticity and  pH before cooking , it could noticed that  water holding capacity and 

plasticity of different sausage treatments were significantly (p<0.05) affected by the 

type of pectin immediately after processing. The best water holding capacity (i.e., 

lowest value) and plasticity was recorded for treatment P6 P5,P4,P3,P2,P1 and 

C,respectively . These results are in agreement with that reported by Osheba et al., 

(2013) found that addition of pectin improved the water holding capacity and 

plasticity of raw meat sausage. But on the other hand the treatments which contained  

the pectin nanoparticles were better when compared to the treatments which 

contained the normal pectin. This may be due to  nanoparticles caused largely  huge 

surface area of the material accompanied usually by an increase in stability and 

improved functionality which dominates the contributions made by the small bulk of 

the material. (Sangeetha et al., 2010 and  Kim et al., 2010), therefore the effect 

nanotechnology increases the surface area exposed to the pectin nanoparticles and 

thus increases its effectiveness in linking the meat sausage components ( deliver 

polar, nonpolar, and amphiphilic functional ingredients, Bilska et al., 2009). and 

increasing  the efficiency with increasing the concentration of pectin. it could be 

noticed that The results pointed that  the   pH  of different sausage treatments were 

non significantly (p<0.05) affected by the type of pectin excepted treatment p3, 

although pH   of The treatments added to it  the pectin nanoparticles  was higher than 

when compared to the treatments which contained  the normal pectin and C,this may 

be due to effect of calcium ion which increase the pH   of treatments which contained  

the pectin nanoparticles. 
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Table 3. Physiochemical properties of different  cooked sausage treatments 

. 

Treatments W.H.C (cm
2
) Plasticity (cm

2
) pH 

C 2.35a±0.1 2.38e±0.2 6.26c±0.1 

P1 2.30ab±0.15 2.65d±0.25 6.22c±0.11 

P2 2.21b±0.15 2.71d±0.2 6.2c±0.1 

P3 2.18b±0.11 2.96c±0.15 6.21c±0.11 

P4 1.8c±0.14 3.1ab±0.22 6.31b±0.08 

P5 1.78c±0.11 3.33a±0.18 6.35b±0.1 

P6 1.76c±0.1 3.38a±0.12 6.41a±0.09 

LSD 0.0382 0.2370 0.0478 

means that the values followed by the same letter in the same a column are 

not – significantly different at (P≤ 0.05) 

   W.H.C: Water holding capacity. 

It could be noticed from the results in Table (3) that water holding capacity 

(W H C) and plasticity  were reduced in all treatments after cooking,this may be due 

to partial  denaturation  of  the  protein   causes  shrinkage  in  the  volume  of 

myofibrillar  spacing.    This  denaturation  is  exacerbated  with high temperatures  

and led to lost  of water holding capacity (W H C) and plasticity. The results pointed 

also that  the   water holding capacity and plasticity of different sausage treatments 

were significantly (p<0.05) affected by the type of pectin. It could be observed that 

treatments  which the pectin nanoparticles  added to it  were had  The best water 

holding capacity (as quality properties) and plasticity after cooking when compared to 

the treatments which it  the normal pectin added to and C,respectively, and increases 

the efficiency by increasing the concentration of pectin, this  due to  The small micro 

reticulated fibers form an extremely was stable gel compared with pectin ( Bodner 

and Sieg,2009).   

The results of the same table showed that the   pH of different sausage 

treatments after cooking were significantly (p<0.05) affected by the type of pectin,  

pH increased in all treatments ,this may be due to the effect of  the high temperature 

on protein.  pH of the nanoparticles pectin samples was higher than the ordinary 

pectin samples and C. This may be due to the effect of calcium ion which increase the 

pH   of the nanoparticles pectin samples. These results are in agreement with that 

reported by Gençcelep et al., (2017) who found that pH had a profound effect on 

physical properties such as the water-holding capacity, tenderness and color of meat. 

Usually, a high pH (~ 6.80) is closely related to high shear force or gel strength in 

meat products as found  in Tables (2 and 3). 
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Results in table (4) indicated that there were significant differences (P≤ 0.05) 

in cooking loss and cooking yield  of different treatments  nanoparticles pectin 

samples  and  the treatments the ordinary pectin samples and C,Whereas, P6 had the 

lowest level of cooking loss and the highest level in cooking yield 12.5 and 87.5% 

followed by P5,P4, P2,P2,P2,P1 and C,which  recorded 12.8 and 87.2,13.1 and 

86.0,14.1 and 85.9,15.1 and 84.9,15.9 and 84.1 and 22.35 and 77.65,respectively. 

This may be due to that  treatments  which the nanoparticles pectin samples  were 

The best in water holding capacity (i.e., lowest value) and plasticity as in  tables (2 

and 3). This result in less lost water amounts during cooking process when compared 

with the treatments the ordinary pectin samples and C. 

Table 4. Cooking loss, cooking yield  and Emulsion stability (ES) of different  

cooked sausage treatments . 
Treatments  Cooking loss (%) cooking yield (%) ES                 (%) 

C 22.35a±2.0 77.65d±1.9 78.95d±1.45 
P1 15.90b±1.5 84.1c±1.35 83.92c±1.35 
P2 15.10bc±1.5 84.9bc±1.3 84.7bc±1.30 
P3 14.10bc±1.3 85.9abc±1.3 85.32abc±1.3 
P4 13.10c±1.0 86.0ab±0.7 86.66ab±1.11 
P5 12.80c±0.9 87.2a±0.7 86.97ab±1.11 
P6 12.50c±0.9 87.5a±0.7 87.38a±1.13 
LSD 2.3689 2.12245 2.1998 

means that the values followed by the same letter in the same a column are 

not – significantly different at (P≤ 0.05) 

From the obtained results in table (4) it could be noticed  that there were 

significant differences (P≤ 0.05) in emulsion stability of different treatments  which 

contained   the nanoparticles pectin  and  the treatments the ordinary pectin samples  

and C samples ,Whereas, P6 had the highest emulsion stability value followed by 

P5,P4, P3,P2, P1 and C samples,respectively.this may be due to pH effect as in table 

(3)that comfirmed by Cheftel et al.,( 1985) who reported that pH was one of the most 

important parameters affecting emulsion characteristics. pH influences the 

emulsification properties of the proteins of the meat species. At the isoelectric point of 

proteins, hydrophobic interactions between lipids and proteins are enhanced. 

Myofibrillar proteins have better emulsifying properties at pH values further away from 

the isoelectric point. Stability is the most important factor to be considered in 

emulsion technology. Emulsion stability is an indicator of unseparated fat and 

moisture retained by meat proteins. When oil content is reduced, and droplet 

concentration decreases, creaming velocity increases. Thus, polysaccharides are 

added to food emulsions to stabilize emulsion droplets against creaming and to modify 

their texture properties (McClement, 2000 and  Tahmasebi et al., 2016).  
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Table 5. Texture profile analysis (TPA) of different  cooked sausage 

treatments 

Tr
ea

tm
en

ts
 Hardness 

(N) 
Cohesiveness 

(N) 
Gumminess 

(N/mm2) 
Chewiness 
(N/mm) 

Springiness 
(mm) 

Adhesiveness 
(N.sec) 

C 21.86a 
±2.1 

0.43b 

±0.2 
12.12b 

±2.3 
6.96c 
±1.3 

0.71b± 
0.35 

20.31d± 
2.36 

P1 18.35b 

±1.655 
0.51ab 

±0.2 
13.72ab 

±1.5 
7.34bc 
±1.25 

0.88ab 
±.03 

23.26cd 
±2.21 

P2 17.73bc 
±1.5 

0.58ab 

±.15 
13.87ab 

±1.2 
7.77abc 

±1.15 
0.93ab 

±0.25 
23.7bc 
±2.11 

P3 17.41bc 

±1.5 
0.67ab 
±0.15 

13.95ab 
±1.0 

7.85abc 
±1.15 

0.98ab 
±0.3 

24.1abc 

±0.7 
P4 15.36c 

±1.4 
0.78a 
±0.2 

14.75ab 
±0.75 

9.15ab 

±1.0 
1.2ab 
±0.2 

26.32abc 

±1.15 
P5 15.21c 

±1.4 
0.80a± 

0.2 
15.1b 

±0.7 
9.38ab 

±1.0 
1.27a 

±0.2 
26.8ab 
±1.1 

P6 14.91c 
±1.4 

0.83a 

±0.15 
15.3a 
±.07 

9.88a 

±1.0 
1.34a 
±0.2 

27.25a 
±1.1 

LSD 2.7699 0.3157 2.2467 1.9743 0.4609 3.0537 

means that the values followed by the same letter in the same a column are 

not – significantly different at (P≤ 0.05) 

The results in table (5) showed that Hardness, Cohesiveness, 

Gumminess,Chewiness,Springiness and Adhesiveness of different sausage treatments 

were significantly (p<0.05) affected by the type of pectin. Hardness of sausage 

treatments was significantly decreased by added pectin, where the lowest value of  

Hardness was recorded for P6 treatment  followed by P5,P4,P3,P2,P1 and C, 

respectively. While the Cohesiveness, Gumminess,Chewiness,Springiness and 

Adhesiveness were significantly increased,where the lowest value of Cohesiveness, 

Gumminess, Chewiness, Springiness and Adhesiveness was found in the C samples 

followed by P1,P2,P3,P4,P5 and P6, respectively. These results were in agreement 

with that reported by Osheba et al., (2013)  who found that addition of pectin 

decreased the hardness  and increased  the Cohesiveness, Gumminess, Chewiness, 

Springiness and Adhesiveness of cooked meat sausage. On the other hand The 

treatments of the nanoparticles pectin samples  were better when compared to the 

treatments of the ordinary  pectin samples. This may be due to The small 

microreticulated fibers form an extremely stable gel which exhibit a reversible shear 

thinning (Bodner and Sieg,2009).This may be due to the fact that nanotechnology 

increases the surface area exposed to the nanoparticles pectin samples and thus 

increases its effectiveness in linking the meat sausage components ( deliver polar, 

nonpolar, and amphiphilic functional ingredients as stated by Bilska et al., (2009)).  
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And  with increases the concentration of pectin increases the linking efficiency. Or it 

may be  due to the increase in pH  of the nanoparticles pectin samples as in table (3). 

Such trend was confirmed by Gençcelep et al.,(2017) who reported that pH had a 

profound effect on physical properties such as the water-holding capacity, tenderness 

and color of meat. Usually, a high pH (~ 6.80) is closely related to high shear force or 

gel strength in meat products. Therefore, pH was found to have an effect on the 

texture properties in any replacing beef with potato starch, which increased the 

hardness, adhesiveness, cohesiveness, gumminess and chewiness of raw and cooked 

meat emulsions . 

Results presented in Tables (6) show the means scores  of sensory evaluation 

(color, taste, odor, texture and overall acceptability) of  some different  cooked 

sausage treatments attributes  affected by the type of pectin . It could be noticed  

that there were no significant differences (P≤ 0.05) in color  and odor of different 

treatments  of   the nanoparticles pectin samples and  the treatments of  the ordinary 

pectin samples and C samples. On the other hand , it could be noticed  that there 

were significant differences (P≤ 0.05) in taste, texture and  overall  acceptability of 

different treatments  of   the nanoparticles pectin samples and  the treatments of  the 

ordinary pectin samples and C samples. Where P6 had the highest score  of taste, 

texture and  overall  acceptability followed by P5,P4, P3,P2 ,P1 and C samples , 

respectively. This results confirmed with the  obtained results in this study as  in Tbles 

( 5) . 

Table 6. Sensory evaluation of different cooked sausage treatments 

attributes 
Treatments Color Taste Odor Texture Overall 

acceptability 
C 7.60a 

±0.3 
7.73b 
±0.33 

8.12a 
±0.11 

8.05c 

±0.2 
7.875a 
±0.5 

P1 7.60a 
±0.27 

7.86ab 
±0.3 

8.10a 
±0.13 

8.15bc 
±0.15 

7.922a 
±0.3 

P2 7.63a 
±0.3 

8.11ab 
±0.31 

8.11a 
±0.11 

8.20abc 
±0.15 

8.013a 
±0.2 

P3 7.66a 
±0.28 

8.12ab 

±0.25 
8.10a 
±0.1 

8.3abc 
±0.15 

8.045a 
±0.21 

P4 7.66a 
±0.28 

8.20ab 
±0.28 

8.10a 
±0.12 

8.33ab 
±0.18 

8.073a 
±0.15 

P5 7.67a 
±0.3 

8.25a 
±0.3 

8.11a 
±0.1 

8.40ab 
±0.1 

8.108a 
±0.1 

P6 7.69a 
±0.2 

8.35a 
±0.3 

8.1a 
±0.11 

8.45a 
±0.1 

8.148a 
±0.1 

LSD 0.5158 0.5077 0.1828 0.2610 0.4521 

means that the values followed by the same letter in the same a column are 

not – significantly different at (P≤ 0.05). 
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CONCLUSION 
It could be concluded from the results of this investigation that ordinary and 

nanoparticles pectin were found to have thixotropic behavior since apparent viscosity 

of samples contained pectin and pectin nanoparticles decreased with decrease the 

pectin concentration. The effect of different concentrations of pectin and pectin 

nanoparticles as linker the components of meat sausage, which improves the quality 

properties of the physicochemical and sensory products of investigated products. The 

results indicated also that the best water holding capacity (i.e., lowest value) and 

plasticity,cooking loss,cooking yield, emulsion stability,  texture profile analysis   and 

sensory evaluation was recorded in The treatments of  the nanoparticles pectin 

samples compared to the treatments added  of  the ordinray pectin samples and C 

samples, respectively. This study suggests these nanoparticles pectin have a potential 

use as successful colloids.. 
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  النانوية للبكتين  والجسيماتتأثير البكتين 
  خواص الجودة لسجق اللحم   بعض على 

  
   قدوس عواد سيد فرحات محمود

 
-  ةالزراعي البحوث مركز - الأغذية تكنولوجيا بحوث معهد - والأسماك اللحوم تكنولوجيا بحوث قسم

  مصر – جيزة
  

نشطة في  كمادة غرويةبكتين للالنانوية م الجسيمات ستخدانية اإمكا بحث الى  العمل هذاهدف ي
 كغروياتتم دراسة تأثير تركيزات مختلفة من البكتين والجسيمات النانوية البكتينية حيث  .سجق اللحم
اللحم.  لسجقو التقييم الحسي  خواص القوامو  الفيزيقية والكيميائيةخصائص الجودة  بعض  نشطة على

تشير كما   .انخفضت مع انخفاض تركيز البكتين  ام الجسيمات النانويةائج أن أحجوقد أظهرت النت
،  البلاستيكية و )رقمية أقل قيمة بالماء ( الامساكالنتائج التي تم الحصول عليها إلى أن أفضل قدرة على 

جيله ، والتقييم الحسي قد تم تس خواص القواموفقدان الطهي ، وعائد الطهي ، وثبات المستحلب ، 
لات امعمبالمقارنة مع ال)   P6)  ،P5  ،P4  الجسيمات النانوية البكتينية االمضافة إليه ملاتلمعال

  .على التوالي (C) والكنترول  P1 )و P3  ،P2العادى(البكتين  يهاالمضافة إل
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