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Abstract  
 
The purpose of this study was to obtain the appropriate percentage of the quality and acceptance of culled layer hens 
sausages, because various factors during the processing process had an impact on the quality characteristics and 
acceptance of the final sausage products.The use of culled layer hens has been widely used and chicken sausages are 
the preferred and consumed products in various countries. Fresh culled layer hens sausages, were processed with 
several concentrations of corn oil (5%, 10%, 15%, 20% and 25%). This study uses a 5 x 4 Completely Randomized 
Design (CRD), with five different percentage of corn oil, and four replications, to determine its effect on pH, moisture 
content and fat content respectively on physical and chemical properties and its acceptance of sensory properties,. The 
samples are tested immediately (day zero) at room temperature. The results are the moisture and fat content has 
significance, but the sausage pH are not significant between the treatments. The conclusion is, that the corn oil addition 
has improved the quality of fresh culled layer hens sausages.  
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INTRODUCTION 
 
The increased number of population growth 
needs enough food stock to fulfill the food 
necessity, and it is known that meat is the 
primary source of animal protein. Demand rate 
of chicken meat is 4% more than its production 
rate (Lengkey et al., 2014).  
Chicken meat can be supplied from the poultry 
farm, either from the broiler or from the layer 
hens. Layer hens have double benefits, beside 
production eggs, they can also produce meat 
after their production period over. 
Unproductive layer hens also can be used to 
produce meat, and then to be sold as culled 
layer meat, since they have tough meat 
(Lengkey, 1991). Poultry products are popular 
because of low fat content, and is perceived as 
wholesome, healthy and nutritious (Naveena et 
al., 2012).  
Culled layer hens (spent hens) are the main by-
product of egg industry, the meat from these 
birds is considered as low quality because of its 

age and relative toughness and therefore sold at 
a lower market price. The availability of broiler 
meat all through the year to meet the local 
demand does not necessitate meat tenderization 
thereby diminishing the demand for meat from 
spent hens.  
Hence meat from these birds needs sufficient 
processing to improve its acceptability 
(Ilayabharathi et al., 2012).  
The advantage of meat processing is the 
integration of certain animal tissues into the 
food chain as valuable protein-rich ingredients. 
Thus, there are economic, dietary and sensory 
aspects that make meat processing one of the 
most valuable mechanisms for adequately 
supplying animal protein to human populations. 
Meat and meat products are very important in 
human nutrition, because they are an excellent 
source of protein with a well-balanced 
composition of amino acids (Fellows, 1990; 
Heinz, Hautzinger, 2007; Hasan, 2015). 
Fresh sausages are meat products that usually 
made of beef, and the commercial sausages 

 

 
 

have fat contents around 20% directly after 
manufacture (Olivares et al., 2010); or for 
chicken viennas can add 10% vegetable oil and 
20% chicken fat emulsion (Heinz, Hautzinger, 
2007). Fresh sausages fat has contributes the 
flavor, texture, juiciness, and determined the 
quality and acceptability of sausages; also as 
source of essential fatty acids, fat soluble 
vitamins that constitutes as energy sources, and 
most of all are various properties of fresh 
sausages; that determined the quality and 
acceptability of sausages. Culled layer hens 
contain lesser fat than broilers. In this regard, 
the addition of corn oil will give positive effect 
on consumer acceptance. High acceptability of 
sausages with high fat, due to their appearance 
and also to other characteristics such as flavor. 
Raw sausages fat content was higher than 
cooked sausages, because the cooking 
temperature will decrease the fatty acids 
(Asmaa et al., 2015). It means, that superheated 
steam in cooking has great impact on fat 
reduction for chicken sausages.  
Many studies have reported new formulations 
for sausages production, using olive, soy, 
flaxseed, soybean, canola and linseed oils as 
partial substitutes for animal fat (Muguerza et 
al., 2001; Muguerza et al., 2004; Fernandez-
Gines et al., 2005; Ospina-E et al., 2010). 
Quality characteristics of spent chicken 
sausages for fat is 13.76% and moisture 
56.64% (Ilayabharathi et al., 2012). This study 
want to determine the best percentage of corn 
oil addition based on pH, moisture, fat content 
and consumer acceptability of fresh culled 
layer hens sausages.   
 
MATERIALS AND METHODS 

 
The research was performed on 30 fresh, 
boneless culled 70 weeks Hy-line breed layer 
hens meat, with 1.6 kg averages body weight, 
from Missoury breeding farm and the 
ingredients, from supermarket in Sumedang, 
Bandung, Indonesia. 
Preparation of sausages 
Five batches of fresh sausages (10 kg meat 
batter for each batch) with different corn oil 
contents (5%, 10%, 15%, 20% and 25%) were 
manufactured. The meat batter  was stuffed into 
1.50 cm diameter collagen casings; produced 
20 sausages from each batch, and the final 

weight was 500 g for each sausage. Two 
sausages from each batch were used to control 
the pH by introducing a pH meter Jenway 
3310. From each batch, 200 g of the meat 
batter were collected to study the effect of corn 
oil on fat content; 150 g of the sample were 
minced and used for moisture content and pH 
analyses. All of the results were expressed as 
the mean of four replicates at each sampling 
time. 
Physical and chemical analysis 
The sausages pH was determined by 
homogenizing 10 g of each sample with 
distilled water in a 1: 10 sample: water ratio 
and then using pH-meter Jenway 3310 for 5 
minutes until the pH reading were performed.   
The determination of pH was performed at day 
0 post production (fresh sausages). The 
moisture content was determined also at day 0 
post production (fresh sausages) according to 
the official method for analysis of meat 
products (AOAC, 1997), using two sausages 
per batch, by weighing 10 g of sample in 
aluminum dish and kept in an oven drying at 
1050C for overnight. The fat content of the 
sample were determined using Soxhlet 
extraction with petroleum ether as a solvent 
(AOAC, 1997). 
Sensory analysis 
Sensory analysis was conducted by 30 
untrained panelists whose ages ranged between 
19 - 50 years, recruited among students, faculty 
and staff members from the university campus. 
The panelists were asked to express their 
opinion of the sausages regarding the aroma, 
taste,  texture and overall acceptance. All data 
were recorded on a questionnaire designed to 
indicate the degree of likeness for the sausages 
of each treatment using a non-structured 
scoring scale of nine points (from 1 = disliked 
extremely to 9 = liked extremely). Panelists 
were served with randomized slices of 
sausages, two per treatment, together with 
room temperature water to clean the palate 
between samples.  
Samples were coded with three random 
numbers. The presented data are mean values 
of 30 panelists. 
Statistical analysis 
This work used an experimental plan with 
completely randomized design 5 x 4 (CRD),  
with 5 different percentages of corn oil, and 4 
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Abstract  
 
The purpose of this study was to obtain the appropriate percentage of the quality and acceptance of culled layer hens 
sausages, because various factors during the processing process had an impact on the quality characteristics and 
acceptance of the final sausage products.The use of culled layer hens has been widely used and chicken sausages are 
the preferred and consumed products in various countries. Fresh culled layer hens sausages, were processed with 
several concentrations of corn oil (5%, 10%, 15%, 20% and 25%). This study uses a 5 x 4 Completely Randomized 
Design (CRD), with five different percentage of corn oil, and four replications, to determine its effect on pH, moisture 
content and fat content respectively on physical and chemical properties and its acceptance of sensory properties,. The 
samples are tested immediately (day zero) at room temperature. The results are the moisture and fat content has 
significance, but the sausage pH are not significant between the treatments. The conclusion is, that the corn oil addition 
has improved the quality of fresh culled layer hens sausages.  
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necessity, and it is known that meat is the 
primary source of animal protein. Demand rate 
of chicken meat is 4% more than its production 
rate (Lengkey et al., 2014).  
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wholesome, healthy and nutritious (Naveena et 
al., 2012).  
Culled layer hens (spent hens) are the main by-
product of egg industry, the meat from these 
birds is considered as low quality because of its 

age and relative toughness and therefore sold at 
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have fat contents around 20% directly after 
manufacture (Olivares et al., 2010); or for 
chicken viennas can add 10% vegetable oil and 
20% chicken fat emulsion (Heinz, Hautzinger, 
2007). Fresh sausages fat has contributes the 
flavor, texture, juiciness, and determined the 
quality and acceptability of sausages; also as 
source of essential fatty acids, fat soluble 
vitamins that constitutes as energy sources, and 
most of all are various properties of fresh 
sausages; that determined the quality and 
acceptability of sausages. Culled layer hens 
contain lesser fat than broilers. In this regard, 
the addition of corn oil will give positive effect 
on consumer acceptance. High acceptability of 
sausages with high fat, due to their appearance 
and also to other characteristics such as flavor. 
Raw sausages fat content was higher than 
cooked sausages, because the cooking 
temperature will decrease the fatty acids 
(Asmaa et al., 2015). It means, that superheated 
steam in cooking has great impact on fat 
reduction for chicken sausages.  
Many studies have reported new formulations 
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want to determine the best percentage of corn 
oil addition based on pH, moisture, fat content 
and consumer acceptability of fresh culled 
layer hens sausages.   
 
MATERIALS AND METHODS 

 
The research was performed on 30 fresh, 
boneless culled 70 weeks Hy-line breed layer 
hens meat, with 1.6 kg averages body weight, 
from Missoury breeding farm and the 
ingredients, from supermarket in Sumedang, 
Bandung, Indonesia. 
Preparation of sausages 
Five batches of fresh sausages (10 kg meat 
batter for each batch) with different corn oil 
contents (5%, 10%, 15%, 20% and 25%) were 
manufactured. The meat batter  was stuffed into 
1.50 cm diameter collagen casings; produced 
20 sausages from each batch, and the final 

weight was 500 g for each sausage. Two 
sausages from each batch were used to control 
the pH by introducing a pH meter Jenway 
3310. From each batch, 200 g of the meat 
batter were collected to study the effect of corn 
oil on fat content; 150 g of the sample were 
minced and used for moisture content and pH 
analyses. All of the results were expressed as 
the mean of four replicates at each sampling 
time. 
Physical and chemical analysis 
The sausages pH was determined by 
homogenizing 10 g of each sample with 
distilled water in a 1: 10 sample: water ratio 
and then using pH-meter Jenway 3310 for 5 
minutes until the pH reading were performed.   
The determination of pH was performed at day 
0 post production (fresh sausages). The 
moisture content was determined also at day 0 
post production (fresh sausages) according to 
the official method for analysis of meat 
products (AOAC, 1997), using two sausages 
per batch, by weighing 10 g of sample in 
aluminum dish and kept in an oven drying at 
1050C for overnight. The fat content of the 
sample were determined using Soxhlet 
extraction with petroleum ether as a solvent 
(AOAC, 1997). 
Sensory analysis 
Sensory analysis was conducted by 30 
untrained panelists whose ages ranged between 
19 - 50 years, recruited among students, faculty 
and staff members from the university campus. 
The panelists were asked to express their 
opinion of the sausages regarding the aroma, 
taste,  texture and overall acceptance. All data 
were recorded on a questionnaire designed to 
indicate the degree of likeness for the sausages 
of each treatment using a non-structured 
scoring scale of nine points (from 1 = disliked 
extremely to 9 = liked extremely). Panelists 
were served with randomized slices of 
sausages, two per treatment, together with 
room temperature water to clean the palate 
between samples.  
Samples were coded with three random 
numbers. The presented data are mean values 
of 30 panelists. 
Statistical analysis 
This work used an experimental plan with 
completely randomized design 5 x 4 (CRD),  
with 5 different percentages of corn oil, and 4 
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replications, to study the effect of corn oil over 
pH, moisture and fat content respectively on 
the physical, chemical and sensory quality; and 
the samples were analyzed immediately (day 
zero) at room temperature.  
All analysis were performed in duplicate, and 
the data were evaluated by one way analysis of 
variance (ANOVA) using the SPSS 21.0 
version statistical package (IBM Statistics 
version 21) software package.  
The averages were compared by Duncan’s 
multiple range test at a confidence level of 5% 
(p≤0.05) for sensory analysis, the ability of 
each descriptor to discriminate between 
samples was investigated using Kruskall-Walis 
test.  
Data obtained from physical-chemical analysis 
were analyzed using mean comparisons, 
analysis of variance (ANOVA) and Duncan 
multiple range test to see significant differences 
(p<0.05) in the formulation of fresh culled hens 
sausages. 

RESULTS AND DISCUSSIONS 

Physical and chemical composition of fresh 
culled layer hens sausage 
Based on the results of physical-chemical 
analysis, the addition of corn oil improved the 
quality of the culled layer hens’ sausages. 
Mean of pH, moisture and fat percent value, of 
fresh culled hens sausages are given in Table 1. 
The results obtained from this experiments 
show that corn oil added in the culled hens 
sausages show significance different (p<0.05), 
for moisture and fat content in mean percent, 
except the pH that has no significant different. 
The pH content of culled layer hens sausages 
ranged between 5.50 and 5.60. The normal pH 
of meat products range from 4.8-6.8, while that 
of fresh sausages has been suggested to be at a 
pH of not less than 5.5 (Romans et al., 2001; 
Cocolin et al., 2004). It means that fresh culled 
hens sausages are in the range of normal fresh 
sausages. 

 
Table 1. The average physical and chemical composition of fresh culled hens chicken sausages 

 Treatments 
T-1 T-2 T-3 T-4 T-5 

pH 
Moisture (%) 

Fat (%) 

 5.50 ± 0.040a 

58.35 ± 1.242a 

18.79  ± 0.241a 

  5.55 ± 0.022a 
57.10 ± 1.576b 
19.38 ± 0.327b 

  5.57 ± 0.031a 
55.01 ± 2.034b 
19.60 ± 0.146b 

  5.58 ± 0.255a 
53.96 ± 1.234c 

20.00 ± 0.104c 

  5.60 ± 0.010a 
50.25 ± 0.511c 

20.29 ± 0.119d 
Notes:  T-1 = sausages batter +  5% corn oil 

              T-2 = sausages batter + 10% corn oil 
              T-3 = sausages batter + 15% corn oil 

T-4 = sausages batter + 20% corn oil 
T-5 = sausages batter + 25% corn oil 

The pH values are not significantly different 
even the pH value was found to increase as the 
corn oil in the sausage was more added. T-5 
treatment (25% corn oil added) has the highest 
pH value (5.60 ± 0.010), while the lowest pH 
value (5.50 ± 0.040) is T-1 (5% corn oil added), 
so the pH value for the culled hens sausages is 
affected by the addition of corn oil. It means 
that corn oil increase the pH value of the 
product. A work on chicken broiler, spent hens 
and duck meat, also there was no significant 
different on pH of the sausages (Subhasish et al., 
2006). The fat content of the culled layer hens 
sausages are 18.79%, 19.38%, 19.60%, 20.00% 
and 20.29%, respectively. The fat content of the 
sausages are increase as the corn oil added more 
in the sausages batter. Moisture content ranging 
from 50.25 to 58.35%. The moisture content of 
fresh culled hens sausages are significant 
different (p<0.05). The moisture contents are 
58.35%, 57.10%, 55.01%, 53.96% and 50.25%, 
respectively. The result showed that an increase 

of corn oil added in sausages, makes the 
moisture content decreases.  
The reduction in moisture content, caused the 
increase in fat content. Fat content are between 
18.79% to 20.29% (18.79%, 19.38%, 19.60%, 
20.00% and 20.29%, respectively). In this work, 
the increase of moisture content was 
accompanied by decreasing of fat content 
(p<0.05). This is in line with a work on pork fat 
replacement in dry fermented sausages 
(Jimenez-Colmenero et al., 2013). Higher fat 
contents resulted in processing fermented 
sausages that replacement of pork backfat with 
olive oil, was reported (Muguerza et al., 2002). 
The fat content of chicken sausage is 20.00% 
(Heinz and Hautzinger, 2007). So using 20% 
corn oil in fresh culled hens sausages are fulfill 
the sausage condition. Fat content in culled hens 
sausages was exhibited also a significant 
difference (p<0.05) among treatments. While 
for the proximate analysis, since T-4 
formulation, showed better properties. 

 

 
 

Table 2. The sensory quality average scores of fresh culled layer hens sausages 
 Treatments 

T-1 T-2 T-3 T-4 T-5 
Aroma 
Taste 
Texture  
Overall 

7.500 ± 0.572a 

5.10   ± 0.500a 

5.440 ± 0.140a 
7.533 ± 0.507a     

7.568 ± 0.504a 
5.25   ± 0.101a 
5.48   ± 0.836a 
7.567 ± 0.504a 

7.648 ± 0.699a 
5.255 ± 0.101a 
5.63   ± 0.204a 

7.663 ± 0.674a 

7.700 ± 0.836a 
5.33   ± 0.007a 

5.74   ± 0.178a 

7.700 ± 0.836a 

7.800 ± 0.714a 
5.37   ± 0.015a 

5.89   ± 0.230a 

7.800 ± 0.714a 

 
The sensory quality of fresh culled layer hens 
sausage 
The sensory quality average scores of fresh 
culled layer hens’ sausages are given in Table 2. 
The sensory attributes were aroma, taste, texture 
and overall acceptance. According to the 
sensory analysis, the results are different; 
depending on the addition of the corn oil; but 
the scores of all sensory quality are increase as 
more corn oil percentage added in the batter. 
Even there are increase on fat content, but there 
was no significant different, between the 
treatment. The overall results of sensory quality 
ranges from 7.533 to 7.800.  
From the results above, this product gets a 
positive rating (between like moderately to like 
extremely). The results of this work indicate 
that corn oil has good effect in fresh culled 
hens’ sausages. 
The aroma in fresh sausages was not well 
developed, it was differed than the fermented 
sausages that has been developed occur during 
fermentation and drying (Flores et al., 2004). 
That is why in this work, the aroma has no 
significant difference in fresh culled hens 
sausages. 
The texture in solid food emulsions are 
determined by the composition of the food, 
homogenization conditions and post-processing 
operations. Sausages are oil in water emulsions, 
and the continuous phase is a complex colloidal 
system of gelatin, protein, minerals and 
vitamins, and the dispersed phase is fat globules 
(Fellows, 1990). Sensory analysis shows that 
corn oil has significance effect on culled layer 
hens sausages.  
Corn oil proved suitable for the production of 
fresh culled layer hens sausages. Sensory 
quality was acceptable in all sausage variants, 
but somewhat better aroma, taste and texture 
were detected in sausages produced since added 
of 20% corn oil. Considering the results 
obtained, it may be concluded that the 
application until 25% corn oil could improve the 
quality of fresh culled layer hens’ sausages. 

 
CONCLUSIONS 
 
This study clearly revealed that addition of corn 
oil could make much difference in the chemical 
composition of final products. The sensory 
analyses results revealed that the product added 
since 20% corn oil (T-4) was found to be better 
in quality attributes. Therefore, could be used to 
produce a high quality fresh culled layer hens 
sausages. 
The corn oil addition in processing culled layer 
hens sausages determines the increase of the pH 
and moisture content, but the fat content was 
decreased, and the sensory quality also was 
acceptable. It means the corn oil has improved 
the physico-chemical quality of fresh culled 
layer hen’s sausages. It could be concluded 
from this work that the tough culled layer hens 
meat, by value-addition with corn oil, and 
processing as sausage, can be converted into an 
acceptable product. 
It is concluded that the addition of 20% corn oil, 
could be useful to improve the final quality of 
fresh culled layer hens sausages. 
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that corn oil increase the pH value of the 
product. A work on chicken broiler, spent hens 
and duck meat, also there was no significant 
different on pH of the sausages (Subhasish et al., 
2006). The fat content of the culled layer hens 
sausages are 18.79%, 19.38%, 19.60%, 20.00% 
and 20.29%, respectively. The fat content of the 
sausages are increase as the corn oil added more 
in the sausages batter. Moisture content ranging 
from 50.25 to 58.35%. The moisture content of 
fresh culled hens sausages are significant 
different (p<0.05). The moisture contents are 
58.35%, 57.10%, 55.01%, 53.96% and 50.25%, 
respectively. The result showed that an increase 

of corn oil added in sausages, makes the 
moisture content decreases.  
The reduction in moisture content, caused the 
increase in fat content. Fat content are between 
18.79% to 20.29% (18.79%, 19.38%, 19.60%, 
20.00% and 20.29%, respectively). In this work, 
the increase of moisture content was 
accompanied by decreasing of fat content 
(p<0.05). This is in line with a work on pork fat 
replacement in dry fermented sausages 
(Jimenez-Colmenero et al., 2013). Higher fat 
contents resulted in processing fermented 
sausages that replacement of pork backfat with 
olive oil, was reported (Muguerza et al., 2002). 
The fat content of chicken sausage is 20.00% 
(Heinz and Hautzinger, 2007). So using 20% 
corn oil in fresh culled hens sausages are fulfill 
the sausage condition. Fat content in culled hens 
sausages was exhibited also a significant 
difference (p<0.05) among treatments. While 
for the proximate analysis, since T-4 
formulation, showed better properties. 

 

 
 

Table 2. The sensory quality average scores of fresh culled layer hens sausages 
 Treatments 

T-1 T-2 T-3 T-4 T-5 
Aroma 
Taste 
Texture  
Overall 

7.500 ± 0.572a 

5.10   ± 0.500a 

5.440 ± 0.140a 
7.533 ± 0.507a     

7.568 ± 0.504a 
5.25   ± 0.101a 
5.48   ± 0.836a 
7.567 ± 0.504a 

7.648 ± 0.699a 
5.255 ± 0.101a 
5.63   ± 0.204a 

7.663 ± 0.674a 

7.700 ± 0.836a 
5.33   ± 0.007a 

5.74   ± 0.178a 

7.700 ± 0.836a 

7.800 ± 0.714a 
5.37   ± 0.015a 

5.89   ± 0.230a 

7.800 ± 0.714a 

 
The sensory quality of fresh culled layer hens 
sausage 
The sensory quality average scores of fresh 
culled layer hens’ sausages are given in Table 2. 
The sensory attributes were aroma, taste, texture 
and overall acceptance. According to the 
sensory analysis, the results are different; 
depending on the addition of the corn oil; but 
the scores of all sensory quality are increase as 
more corn oil percentage added in the batter. 
Even there are increase on fat content, but there 
was no significant different, between the 
treatment. The overall results of sensory quality 
ranges from 7.533 to 7.800.  
From the results above, this product gets a 
positive rating (between like moderately to like 
extremely). The results of this work indicate 
that corn oil has good effect in fresh culled 
hens’ sausages. 
The aroma in fresh sausages was not well 
developed, it was differed than the fermented 
sausages that has been developed occur during 
fermentation and drying (Flores et al., 2004). 
That is why in this work, the aroma has no 
significant difference in fresh culled hens 
sausages. 
The texture in solid food emulsions are 
determined by the composition of the food, 
homogenization conditions and post-processing 
operations. Sausages are oil in water emulsions, 
and the continuous phase is a complex colloidal 
system of gelatin, protein, minerals and 
vitamins, and the dispersed phase is fat globules 
(Fellows, 1990). Sensory analysis shows that 
corn oil has significance effect on culled layer 
hens sausages.  
Corn oil proved suitable for the production of 
fresh culled layer hens sausages. Sensory 
quality was acceptable in all sausage variants, 
but somewhat better aroma, taste and texture 
were detected in sausages produced since added 
of 20% corn oil. Considering the results 
obtained, it may be concluded that the 
application until 25% corn oil could improve the 
quality of fresh culled layer hens’ sausages. 

 
CONCLUSIONS 
 
This study clearly revealed that addition of corn 
oil could make much difference in the chemical 
composition of final products. The sensory 
analyses results revealed that the product added 
since 20% corn oil (T-4) was found to be better 
in quality attributes. Therefore, could be used to 
produce a high quality fresh culled layer hens 
sausages. 
The corn oil addition in processing culled layer 
hens sausages determines the increase of the pH 
and moisture content, but the fat content was 
decreased, and the sensory quality also was 
acceptable. It means the corn oil has improved 
the physico-chemical quality of fresh culled 
layer hen’s sausages. It could be concluded 
from this work that the tough culled layer hens 
meat, by value-addition with corn oil, and 
processing as sausage, can be converted into an 
acceptable product. 
It is concluded that the addition of 20% corn oil, 
could be useful to improve the final quality of 
fresh culled layer hens sausages. 
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Abstract 
 
In this study is present the advantages and disadvantages of the use of different type of coagulants and flocculants for 
industrial wastewater treatment. This paper details how to survey and select appropriate reagents permit resolve of 
many problems appear in wastewater treatment. It is designed to be used as a study to learn about the operation of 
flocculation-coagulation process. The industrial wastewater can be regards as black box where mechanical 
operational-chemical operation are interconnected. Troubleshooting problems in primary system have direct influence 
over secondary systems (heavy metal removal, emulsion breaking, sludge thickening, dewatering etc.). To reduce the 
harmful effects that wastewater can produce, some form of treatment is necessary environmentally friendly, with 
minimize energy consumption. The relationship between water and energy and necessity for better managing energy 
consumption continues to have a great attention in raw water and wastewater treatment plants. The use of electricity 
and different reagents for water and wastewater treatment, impose unitary analysis. Appling unitary practice, function 
of the kind of wastewater treatment plant, will be possible to adopt the best solution considering all processes that 
concur to obtain a clean water. The aim of this study was analysis of characteristics of flocculants and coagulants, that 
can be used in wastewater treatment, for establish the application conditions. 

 
Key words: coagulation, flocculation, advantaged, requirement. 

 
INTRODUCTION 
 
The treatment raw and wastewater have a 
crucial importance in industrial plants and 
environmental protection (Buema et al., 2013; 
Harja et al., 2007, 2011 and 2017; Kotova et 
al., 2017; Rusu et al., 2014, 2017). The first 
stage in the strategy of chemicals selection for 
purification and solids-liquid separation is a 
complete Mechanical-Operational-Chemical 
(MOC) system investigation to increase 
understanding of the possible restrictions on 
chemicals that cannot be used, as well as 
understanding the mechanical treatment system 
and equipment i.e. mixing energy, separation 
equipment (Aziz et al., 2007; Harja and Szep, 
2013). Understanding chemicals selection for 
natural or wastewater purification can appear to 
be complicated as there are many commercially 

coagulants and flocculants, and researchers 
develop new other types (Amuda et al., 2006; 
Li et al., 2016; Momeni et al., 2018, 2017a and 
2017b). Finally, the only way tochoose the best 
product to fit the application is to test the 
different chemicals toreach the desired result at 
the best cost/performance ratio (Ganjidoust et 
al., 1997). To help narrow down the time and 
products to test it is best to understand the 
requirements of the application, properties of 
various compounds, how they can be used in 
various applications, and the advantages and 
disadvantages of its usage. Some of the major 
differences between coagulants chemical 
families include: sludge generation, alkalinity 
consumption and efficiency function of water 
temperature. 
Sustaining reliable treatment performance for 
natural or wastewater treatment is critical for 




