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The present research was carried out during 2024 ( June to December, 2024) in the Department of Livestock Products 
Technology, College of Veterinary Science, Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh, India to 

determine the shelf-life of vacuum packaged functional chicken sausages and its organoleptic qualities was carried out with the 
objectives to assess the storage stability and sensory qualities of spent chicken sausages stored at frozen (-18°C) temperature. 
Functional chicken sausages were developed with 10% level of replacement of chicken fat with grounded poppy, sesame, groundnut 
seeds  and were analysed for their keeping quality along with high fat control kept at frozen (-18±1°C) temperatures for 180 
days. Results revealed that, there was significant (p<0.05) effect on functional chicken sausages with replacement of fat with 
10% level of ground vegetable oil seeds under frozen storage. FFA, TBARS, tyrosine, pH and all microbiological parameters 
of chicken sausages were significantly (p<0.05) influenced by formulation in frozen storage and functional chicken sausages 
were found to have significantly lower values than control. Regardless of formulation, the mean values of pH, FFA, TBARS, 
tyrosine, standard plate, psychrophilic, yeast and moulds, lactobacillus and anaerobic counts were significantly (p<0.05) increased 
throughout the storage period in all chicken sausages under frozen conditions. Scores for all sensory attributes decreased 
significantly (p<0.05) in all chicken sausages irrespective of formulation. Combination of vacuum packing and fat replacement 
with ground vegetable oilseeds reduced lipid oxidation and microbial growth in chicken sausages and maintained the sensory 
quality characteristics during frozen storage for 180 days. 
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1.  INTRODUCT ION 

Spent hen meat is primarily used in comminuted 
meat products because of inherent toughness 

of spent hen meat, which can be removed through 
mincing and chopping process (Sharada et al., 2025). 
Among various comminuted meat products, s au sage s 
a r e  on e  w h i c h  c o u l d  f i n d  p rom i n e n t  position 
in food industry, particularly at fast food outlets (Barbut, 
2001). Chicken sausages are liked for its unique taste and 
is a rich source of nutrients, providing good quality animal 
proteins, essential amino acids and fatty acids, minerals, 
trace elements and vitamins particularly B-complex (Singh 
et al., 2014, Pereira and Vicente, 2013 and Almeida et al., 
2015). Fat plays a crucial role in enhancing flavor, tenderness, 
juiciness, appearance, texture, and shelf life of meat products. 
Consequently, the meat industry faces  the  challenge  of  
creating  low-fat  options  without  sacrificing  sensory  
qualities (Hasan et al., 2024). Therefore, reduction of animal 
fat in meat products and substitution of animal fat with 
vegetable oils and dietary fiber could result in healthier meat 
products (Lima et al., 2022). Chicken sausages, despite their 
nutritional advantages, are more susceptible to lipid oxidation 
due to their high polyunsaturated fatty acid content, as well 
as to microbial spoilage. Lipid oxidation causes deterioration 
of meat by adversely affecting its color, flavor, sensorial 
quality, nutritional value and generation of toxic products 
such as malonaldehyde and cholesterol oxidation products 
(Garcia-Lomillo et al., 2017). Various synthetic chemicals 
are being used as antioxidant and antimicrobial agents to 
combat the above mentioned problems. However, the use 
of synthetic compounds is quite debatable because of their 
ill effects on human health (Zhang et al., 2016; Anisa et al., 
2024). This has revived the search for natural preservatives 
having both antioxidant and antimicrobial activities for 
maintaining chicken meat quality, extending shelf-life and 
preventing economic loss (Khare et al., 2014; Dinda et al., 
2025). Vegetable oil seeds differ considerably in physical 
properties such as color, flavor, free fatty acids, and fatty 
acid composition and they could have different effects on 
the quality characteristics and nutritional value of meat 
products (Mohamed and Joerg-Thomas, 2006; Paneras 
and Bloukas, 1994). Thus, the use of certain vegetable 
oil seeds in sausages could improve their nutritional 
quality without adversely affecting the palatability of the 
product. Poppy (Papaver somniferum) possesses significant 
antioxidant and antimicrobial properties, largely due to its 
rich composition of bioactive compounds such as alkaloids, 
flavonoids, phenolic compounds, and polyunsaturated 
fatty acids (Sharopov et al., 2018). Sesame seeds (Sesamum 
indicum ) possess significant antioxidant and antimicrobial 
properties, largely driven by lignans like sesamin, sesamolin, 
and sesamol, as well as high vitamin E (alpha-tocopherol) 

content (Dravie et al., 2020; Park et al., 2010). Peanuts 
(Arachis hypogaea) are  rich source of protein and possess 
strong antioxidant and antimicrobial properties due 
to  high concentrations of phenolic compounds, such as 
resveratrol,  proanthocyanidins, and  flavonoids which 
provides numerous health benefits (Sebei et al., 2013. 
Shasidhar et al., 2017 and Indumathi et al., 2022). Low-
temperature with aerobic packaging preservation is widely 
used to minimize spoilage and biochemical degradation in 
poultry meat. However, Refrigerated storage (4±1°C) slows 
deterioration but is limited to short-term use and unsuitable 
for long-term storage. Frozen storage in combination with 
vacuum packaging enables long-term preservation. The 
present study was to determine the shelf-life of vacuum 
packaged functional chicken sausages and its organoleptic 
qualities was carried out with the objectives to assess the 
storage stability and sensory qualities of spent chicken 
sausage stored at freezing (−18°C) temperature. 

2.   MATERIALS AND METHODS 

The present research was carried out during 2024 ( June, 
2024–December, 2024) in the Department of Livestock 

Products Technology, College of Veterinary Science, Sri 
Venkateswara Veterinary University, Tirupati.

2.1.  Procurement of raw materials

Spent broiler breeder hens were slaughtered, deboned and 
meat was harvested. All subcutaneous fat and inter muscular 
fat was removed from the meat and used as the fat source. 
The spice ingredients were purchased from local super 
market were cleaned thoroughly and dried in a hot air oven 
at 50ºC per 60 min. The ingredients were ground separately 
in a Blender and sieved through a fine mesh. The powders 
were mixed in suitable proportions to obtain the spice mix 
and were stored at room temperature in air tight container 
for further use. Other Non-meat ingredients like sugar, 
salt, garlic, onions, binder were purchased from local super 
market. Onions and garlic were peeled off and made a fine 
paste in the ratio of 3:1 with help of mixer grinder.

2.2.  Standardization of functional chicken sausages with 
vegetable oil seeds  

Preliminary trails were conducted to select three vegetable 
oilseeds as partial fat replacers in the standardization of 
functional chicken sausages. Three types of vegetable oil 
seeds were selected for partial replacement of animal fat in 
the formulation of functional chicken sausages. Selected 
oilseeds like poppy, sesame and groundnut seeds were 
purchased from local super market. Three oilseeds were 
separately cleaned thoroughly, dry roasted in a pan and 
made in to paste and were used to incorporate as partial 
replacer of animal fat in formulation of functional chicken 
sausages. The pastes were prepared freshly on the day of 
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incorporation. 

2.3.  Assessment of comparative effect of three vegetable oil 
seeds on keeping quality of functional chicken sausages under 
vacuum packaging

Functional chicken sausages were prepared as per the 
selected combination (As per Table 1) in 4 batches that 
was, Control (15% chicken fat), T1 (5% chicken fat+10% 
PSE), T2 (5% chicken fat+10% SSP) and T3 (5% chicken 
fat+10% GSP) and were packed in HDPE by vacuum 
packaging. Vacuum packed functional chicken sausages 
were analyzed during storage period at frozen temperatures 
(-18±1°C) at every 30 days interval over a period of six 
months to determine quality of the product by physico 
chemical, microbiological and organoleptic parameters. 

spent broiler breeder chicken meat, fat, vegetable oil seeds 
and other ingredients i.e. spice mix, condiments, binders and 
other processing charges. The data obtained in the present 
study was analyzed statistically as per the methods outlined 
by Snedecor and Cochran (1980). 

3.  RESULTS AND DISCUSSION

3.1.  Physico chemical parameters 

Mean pH values of all vacuum packaged functional chicken 
sausages were not significantly (p<0.05) affected by the 
formulation (Table 2). However, Control chicken sausages 
reported higher pH values than functional chicken sausages. 
This might be due to increase in oxidation of fatty acids 
(Emiroglu et al., 2010). Similar trend was observed by 
Kumar et al., 2014 in dressed chicken and Mir and Masoodi, 
(2017) in mutton meat balls. Storage period affected the pH 
values significantly (p<0.05) with the highest pH observed 
on day 180. The pH values increased significantly (p<0.05) 
as storage period progressed all vacuum packaged chicken 
sausages. This significant increase in mean pH values might 
be due to the concomitant increase in the bacterial load 
which release metabolites during their metabolism and cause 
deamination of proteins ( Jay, 1996). The increase in pH was 
also attributed to higher degree of oxidation and loss of free 
acidic groups of meat protein upon cooking (Lawrie, 1998). 
Similar trend was reported by Malav et al. (2015) in mutton 
patties and Kristam et al. (2016) in chicken nuggets. 

Functional chicken sausages incorporated with Sesame 
seed paste recorded lower FFA, TBARS and tyrosine mean 
values than other functional chicken sausages and high fat 
control sausages throughout the storage period. This might 
be due to superior antioxidant activity (phenolic compounds, 
tocopherols, sesamin and sesamolin, sesamin) of sesame 
seeds over poppy and groundnut seeds. And higher fat in 
control which was responsible for more oxidation (Cyprian 
et al. (2017) and Similar trend was reported by Mir and 
Masoodi (2017). The overall mean free fatty acid, TBARS 
and tyrosine values of  all vacuum packed functional chicken 
sausages increased gradually with increasing storage period 
and no off flavours was detected in all the treatments 
throughout the storage period which probably could be 
due to anti-oxidant property (poly phenols) of vegetable 
oilseeds. This might be due to progressive oxidation of 
lipids during storage. The major cause for increase in the 
tyrosine values might be due to proteolysis brought either 
by microbial growth or chemical reaction (Leistner, 1994).  
These findings were correlated Soumia et al. (2012) in 
chicken burger,  Naveena et al. (2014) in vacuum packed 
chicken products, Akesowan (2016) in chicken nuggets, 
Nath et al. (2016) in chicken nuggets, Naveen et al. (2016) 
in vacuum packed chicken sausages, Kristam et al. (2016) 
in chicken nuggets, Khursheed et al. (2017) in chicken meat 

Table 1: Formulations of low fat chicken sausages fortified 
with optimum level of vegetable oil seed as fat replacer

Ingredient Control Low fat sausages 
incorporated with 

vegetable oil seed as 
fat replacer

T1 T2 T3

Chicken meat (%) 85 85 85 85

Chicken fat (%) 15 5 5 5

Poppy seed paste (%) 0 10 - -

Sesame seed paste (%) - - 10

Ground nut seed paste (%) - - - 10

Salt (%) 1.8 1.8 1.8 1.8

Sugar % 1 1 1 1

Polyphosphate (STPP) % 0.3 0.3 0.3 0.3

Ice % 10 10 10 10

Dry spice mix % 2 2 2 2

Wet condiment mix* 3 3 3 3

Binder (Maida) 3 3 3 3
*Onion: Garlic paste ( 3:1)

2.3.1.  Analysis

The PH of the samples was determined by following 
the procedure of Jay (1964). Free fatty acids (FFA) vaue 
was calucated by described by Koniecko (1979).  2-Thio 
barbituric acid reactive substance value (2-TBARS) was 
determined based on the procedure of Witte et al. (1970). 
Tyrosine value of samples was determined based on 
the procedure of Strange et al. (1977). Microbiological 
parameters of samples were determined as per the methods 
described by Anonymous (2001).  Sensory evaluation done 
on a 9 point hedonic scale by a semi-trained six member taste 
panel. Cost of production of functional chicken sausages 
(per kg) was calculated by taking into account the cost of 
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Table 2: Impact of frozen storage period (-18±1°C) and formulation on physico-chemical quality of vacuum packaged 
functional chicken sausages (Mean±SE)

Sl. No. Treatments Frozen storage days (-18±1°C)

Day 0 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180

1. pH

Control 6.31± 
0.004a1

6.31± 
0.003a1

6.32± 
0.003a12

6.33± 
0.004a23

6.33± 
0.007a23

6.34± 
0.004a3

6.38± 
0.004bc4

T1 6.32± 
0.004a1

6.32± 
0.005a12

6.33± 
0.003a123

6.34± 
0.003ab34

6.34± 
0.005a23

6.35± 
0.004ab4

6.38± 
0.006b5

T2 6.32± 
0.007a1

6.32± 
0.004a1

6.33± 
0.004a12

6.33± 
0.003a12

6.34± 
0.004a23

6.35± 
0.007a3

6.36± 
0.004ab4

T3 6.32± 
0.005a1

6.32± 
0.007a1

6.33± 
0.004a1

6.35± 
0.006b2

6.35± 
0.004a2

6.36± 
0.005ab2

6.37± 
0.006b3

2. FFA (% oleic acid)

Control 0.146± 
0.002c1

0.152± 
0.002c1

0.170± 
0.004de2

0.212± 
0.005a3

0.282± 
0.004b4

0.368± 
0.01b5

0.434± 
0.003cd6

T1 0.130± 
0.001b1

0.144± 
0.004bc2

0.153± 
0.002ab2

0.210± 
0.001a3

0.267± 
0.005b4

0.317± 
0.003a5

0.417± 
0.002bc6

T2 0.124± 
0.001a1

0.135± 
0.001a2

0.144± 
0.002a2

0.207± 
0.002a3

0.246± 
0.005a4

0.301± 
0.004a5

0.399± 
0.003a6

T3 0.129± 
0.001ab1

0.143± 
0.001ab2

0.152± 
0.002ab2

0.210± 
0.002a3

0.246± 
0.005a4

0.312± 
0.007a5

0.414± 
0.004ab6

3. TBARS (mg of malonaldehyde)

Control 0.219± 
0.001b1

0.264± 
0.007b2

0.379± 
0.01c3

0.462± 
0.003b4

0.611± 
0.003c5

0.764± 
0.006c6

0.828± 
0.005c7

T1 0.215± 
0.001b1

0.240± 
0.004a2

0.327± 
0.004ab3

0.473± 
0.006b4

0.560± 
0.005b5

0.634± 
0.005a6

0.811± 
0.002b7

T2 0.210± 
0.001a1

0.231± 
0.001a2

0.305± 
0.003a3

0.431± 
0.002a4

0.519± 
0.007a5

0.628± 
0.004a6

0.793± 
0.001a7

T3 0.216± 
0.002b1

0.238± 
0.002a2

0.325± 
0.004ab3

0.426± 
0.003b4

0.574± 
0.004b5

0.630± 
0.001a6

0.809± 
0.002b7

4. Tyrosine (mg)

Control 0.498± 0.00 
5b1

0.698± 
0.011bcd2

0.758± 
0.00 6b3

0.860± 
0.007a4

0.944± 
0.003a5

1.261± 
0.011a6

1.865± 
0.030b7

T1 0.467± 
0.007a1

0.685± 
0.009bc2

0.746± 
0.005ab3

0.839± 
0.005a4

0.933± 
0.004a5

1.21± 
0.017a6

1.805± 
0.03ab7

T2 0.450± 
0.007a

0.632± 
0.006a2

0.733± 
0.006a3

0.830± 
0.008a4

0.914± 
0.001a5

1.19± 
0.027a6

1.743± 
0.024a7

T3 0.466± 
0.006a1

0.671± 
0.007b2

0.742± 
0.004ab3

0.833± 
0.003a4

0.921± 
0.003a5

1.2± 
0.010a6

1.786± 
0.015ab7

Means bearing same numerical superscripts in each column and same alphabetical superscripts in each row do not differ 
significantly (p<0.05)

and Mir and Masoodi (2017) in meat balls.

3.2.  Microbial parameters

Mean standard plate counts of all the functional chicken 

sausages were differed significantly (p<0.05) from each 
other and also from control (Table 3). Among functional 
chicken sausages, sesame seed paste incorporated sausages 
recorded significantly (p<0.05) lower counts followed by 
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sausages with groundnut seed paste and sausages with 
poppy seed paste. Similar trend was reported by Soher et al. 
(2013) chicken burger. The means of standard plate counts 
were influenced by storage period and were increased 
significantly as storage period advances irrespective of 
the formulation. However, lower counts were noticed in 

functional chicken sausages than control. Similar trend 
was reported by Nath et al. (2016) in chicken nuggets, 
Naveena et al. (2017) in chicken sausages, Khursheed et 
al. (2017) in chicken meat balls, Naveen et al. (2016) in 
vacuum packed chicken sausages and Biswas et al. (2017) 
in chicken products.

Table 3: Effect of frozen storage (-18±1°C) and formulation on microbial quality of vacuum packaged functional chicken 
sausages (Mean±SE)

Sl. No. Treatments Frozen storage days

Day 0 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180

1. Standard plate count (cfu g-1)

Control 2.97± 
0.009c1

3.00± 
0.004c1

3.25± 
0.065ab2

3.80± 
0.05c3

4.30± 
0.04bc4

5.38± 
0.01a5

5.79± 
0.018b6

T1 2.84± 
0.016b1

2.98± 
0.007bc2

3.17± 
0.034ab3

3.75± 
0.04bc4

4.17± 
0.043ab5

5.29± 
0.051a6

5.72± 
0.004ab7

T2 2.74± 
0.014a1

2.93± 
0.020a2

3.12± 
0.020a3

3.12± 
0.020a3

4.09± 
0.024a5

5.26± 
0.043a6

5.62± 
0.057a7

T3 2.81± 
0.015b1

2.97± 
0.018abc2

3.15± 
0.007ab3

3.62± 
0.039a4

4.16± 
0.051ab5

5.28± 
0.049a6

5.77± 
0.019b7

2. Psychrophilic count (cfu g-1)

Control ND ND ND 1.10± 
0.022ab1

1.19± 
0.019a1

1.55± 
0.076b2

1.83± 
0.056ab3

T1 ND ND ND 1.09± 
0.028ab1

1.19± 
0.016a1

1.475± 
0.062b2

1.77± 
0.044ab3

T2 ND ND ND 1.02± 
0.016a1

1.18± 
0.018a2

1.41± 
0.047b3

1.62± 
0.041a4

T3 ND ND ND 1.07± 
0.029ab1

1.22± 
0.018a2

1.54± 
0.060b3

1.79± 
0.050b4

3. Yeast and mould count (cfu g-1)

Control ND ND ND 0.673± 
0.213ab1

1.013± 
0.008ab2

1.05± 
0.022b2

1.12± 
0.014a2

T1 ND ND ND 0.545± 
0.244a1

0.881± 
0.177a1

1.06± 
0.023b2

1.15± 
0.022a2

T2 ND ND ND 0.506± 
0.226a1

0.84± 
0.168a12

1.04± 
0.016b2

1.12± 
0.018a2

T3 ND ND ND 0.66± 
0.210ab1

1.01± 
0.012ab2

1.07± 
0.007b2

1.14± 
0.018a2

4. Lactobacillus count (cfu g-1)

Control 1.69± 
0.079a1

1.66± 
0.061a1

1.58± 
0.088a1

1.32± 
0.071b2

1.34± 
0.053a2

1.23± 
0.029a23

1.09± 
0.029a3

T1 1.66± 
0.054a1

1.63± 
0.042a1

1.55± 
0.034a12

1.45± 
0.058ab23

1.47±  
0.038a23

1.38± 
0.048a3

1.13± 
0.028ab4

T2 1.67± 
0.053a1

1.65± 
0.047a1

1.58± 
0.041a12

1.55± 
0.052a12

1.46± 
0.041a23

1.37± 
0.044a3

1.21± 
0.023b4

T3 1.65± 
0.057a1

1.65± 
0.050a1

1.57± 
0.030a1

1.40± 
0.045ab2

1.38± 
0.036a2

1.23± 
0.022a3

1.15± 
0.036ab3
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Sl. No. Treatments Frozen storage days

Day 0 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180

5. Anaerobic count (cfu g-1)

Control ND 1.10± 
0.032a1

1.25± 
0.020b2

1.36± 
0.033b3

1.46± 
0.027c4

1.60± 
0.050b5

1.85± 
0.035b6

T1 ND 1.11± 
0.035a1

1.14± 
0.032a12

1.27± 
0.048ab23

1.31± 
0.040ab3

1.53± 
0.055a4

1.76± 
0.060b5

T2 ND 1.06± 
0.023a1

1.12± 
0.030a12

1.19± 
0.035a23

1.26± 
0.048a34

1.34± 
0.046b4

1.61± 
0.043a5

T3 ND 1.08± 
0.025a1

1.18± 
0.020ab12

1.25± 
0.024ab2

1.39± 
0.037bc3

1.52± 
0.044b4

1.73± 
0.050ab5

Means bearing same numerical superscripts in each column and same alphabetical superscripts in each row do not differ 
significantly (p<0.05)

Regardless of formulation, psychrophilic counts could not 
detected in any of the sausages up to 60 days of frozen 
storage. The mean psychrophilic counts of sausages 
increased significantly (p<0.05) as frozen storage progressed 
from 90 to 180 days. Similar increase in psychrophilic counts 
were in agreement with Ilayabharathi et al. (2012) in chicken 
sausages, Nath et al. (2016) in chicken nuggets  and Naveen 
et al. (2016) in chicken sausages. 

Mean yeast and mould counts were not significantly 
influenced by the formulation. Functional chicken sausages 
recorded lower counts than control. This might be due to 
antimicrobial properties of vegetable oil seeds. Functional 
chicken sausages with sesame seed paste recorded lower 
counts than others. This is in conformity with Soher et al. 
(2013) in chicken burger. Regardless of formulation, the 
yeast and mould counts were not recorded in any of the 
sausages up to 60 days of frozen storage. The mean yeast and 
mould counts of sausages increased significantly (p<0.05) 
as frozen storage progressed from 90 to 180 days. Similar 
findings were reported by Ilayabharathi et al. (2012) in 
chicken sausages. Regardless of formulation, coliforms could 
not be detected in any of the vacuum packaged sausages 
throughout the frozen storage period. These results are in 
agreement with Khursheed et al. (2017) in frozen stored 
chicken meat balls, Soher et al. (2013) in low fat chicken 
burger and Waliullah and Ahsan (2011) in low fat chicken 
burger containing defatted pea nut flour, 

The mean lacto bacillus and anaerobic counts were 
significantly (p<0.05) influenced by storage period but 
not by formulation. These findings were in accordance 
with Reddy et al. (2013) grape seed extract incorporated 
vacuum packaged restructured mutton slices and Naveena 
et al. (2014) in vacuum packed chicken products. Vacuum 
packed sausages with sesame seed paste recorded higher 
lacto bacillus counts than other functional chicken sausages 
and control. The mean lactobacillus counts for vacuum 

packed sausages gradually decreased as storage period 
advanced irrespective of the formulation. These results were 
correlated with Reddy et al. (2013) in vacuum packaged 
restructured mutton slices. Regardless of formulation, the 
mean anaerobic counts increased significantly with progress 
of storage period. These finding were in agreement with 
Karthikeyan et al. (2000) in caprine.

3.3.  Organoleptic parameters

Formulation not influenced the mean appearance, juiciness, 
tenderness and overall acceptability scores of chicken 
sausages significantly but the mean flavour scores of sausages 
were significantly (p<0.05) effected. However, functional 
chicken sausages scored slightly higher than control (Table 
4). The scores of all organoleptic parameters functional and 
control sausages were comparable throughout the storage 
period. Functional chicken sausages with sesame seed paste 
had higher scores for all the organoleptic parameters when 
compared other functional chicken sausages and control. 
These results were in agreement with 

The mean scores of all organoleptic parameters were 
significantly (p<0.05) influenced by the storage period 
and have decreased as storage progressed irrespective of 
packaging and formulation. The decrease in scores of all 
the organoleptic parameters of sausages with advancement 
of storage period might be due to pigment and lipid 
oxidation, due to some loss of moisture from the product 
during storage, breakdown of fat and protein (Bhat et al., 
2011). Similar pattern was reported by Akesowan (2016), 
Nath et al. (2016) in chicken nuggets, Kristam et al. (2016) 
in chicken nuggets and Mir and Masoodh (2017) in meat 
balls.

3.4.  Cost formulation 

Cost of the product was one of the major factor in deciding 
the product rating by the consumer. Cost evaluation of the 
product was also made with particular reference to certain 
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Table 4: Effect of frozen storage (-18±1°C) and formulation on sensory quality of vacuum packaged functional chicken 
sausages (Mean±SE)

Sl. 
No.

Treat-
ments

Frozen storage days

Day 0 Day 30 Day 60 Day 90 Day 120 Day 150 Day 180

1. Appearance

Control 7.62±0.14a1 7.40±0.08a12 7.15±0.09a2 6.68±0.08a3 6.48±0.09a3 6.19±0.09a4 5.68±0.09a5

T1 7.91±0.13a1 7.44±0.10a2 7.11±0.10a3 6.70±0.08a4 6.59±0.08a4 6.24±0.09a5 5.70±0.09a6

T2 7.87±0.11a1 7.45±0.10a2 7.15±0.10a3 6.77±0.09a4 6.51±0.09a45 6.27±0.09a5 5.70±0.08a6

T3 7.75±0.09a1 7.45±0.10a2 7.09±0.10a3 6.77±0.09a4 6.50±0.08a5 6.30±0.07a5 5.69±0.09a6

2. Flavour

Control 7.52±0.11a1 7.40±0.09a1 7.05±0.06a2 6.79±0.08a23 6.55±0.09a3 6.23±0.10a4 5.54±0.08ab5

T1 7.68±0.11a1 7.41±0.08a2 7.08±0.08a3 6.80±0.08a3 6.58±0.09a4 6.26±0.09a5 5.58±0.08b6

T2 7.70±0.12a1 7.45±0.15a1 7.09±0.08a2 6.83±0.09a23 6.61±0.12a3 6.29±0.11a4 5.61±0.09b5

T3 7.66±0.109a1 7.43±0.11a1 7.05±0.09a2 6.81±0.07a23 6.59±0.13a3 6.15±0.11a4 5.59±0.09b5

3. Juiciness

Control 7.54±0.11a1 7.40±0.10a1 7.08±0.11a2 6.86±0.09a23 6.66±0.09a3 6.25±0.10a4 5.61±0.10ab5

T1 7.70±0.11a1 7.40±0.08a2 7.15±0.09a23 6.94±0.10a3 6.59±0.09a4 6.26±0.09a5 5.65±0.09ab6

T2 7.77±0.12a1 7.43±0.09a2 7.15±0.08a23 6.94±0.08a3 6.59±0.12a4 6.22±0.11a5 5.73±0.10b6

T3 7.72±0.09a1 7.37±0.12a2 7.08±0.10a23 6.88±0.11a34 6.62±0.12a4 6.23±0.10a5 5.66±0.08ab6

4. Tenderness

Control 7.82±0.11a1 7.22±0.12a2 7.09±0.09a2 6.73±0.09a3 6.56±0.10c3 6.09±0.11a4 5.56±0.11a5

T1 7.81±0.11a1 7.18±0.12a2 7.04±0.08a2 6.70±0.10a3 6.52±0.10c3 6.08±0.09a4 5.54±0.09a5

T2 7.81±0.09a1 7.27±0.06a2 7.04±0.09a2 6.7±0.10a3 6.29±0.08abc4 6.19±0.09a4 5.47±0.09a5

T3 7.80±0.09a1 7.19±0.09a2 7.04±0.11a2 6.66±0.09a3 6.50±0.08bc3 6.05±0.08a4 5.52±0.08a5

5. Overall acceptability

Control 7.65±0.10a1 7.41±0.08a12 7.19±0.08a2 6.76±0.08ab3 6.47±0.08a4 6.23±0.08a4 5.68±0.11a5

T1 7.66±0.13a1 7.44±0.08a1 7.26±0.09a2 6.72±0.09ab3 6.45±0.07a34 6.22±0.11a4 5.61±0.10a5

T2 7.68±0.13a1 7.45±0.08a12 7.31±0.09a2 6.87±0.09b3 6.55±0.09a4 6.26±0.07a5 5.64±0.10a6

T3 7.66±0.08a1 7.41±0.09a12 7.25±0.08a2 6.77±0.09ab3 6.48±0.09a4 6.22±0.10a5 5.61±0.09a6

Means bearing same numerical superscripts in each column and same alphabetical superscripts in each row do not differ 
significantly (p<0.05)

non-meat ingredients like vegetable oilseeds, extenders, 
seasonings. Type and cost of the vegetable oil seed affected 
the cost of production of chicken sausages. Functional 
chicken sausages incorporated with 10% groundnut 
seed paste as fat replacer was found to have lower cost 
of production compared to those with 10% sesame seed 
paste, 10% poppy seed paste and high fat control sausages. 
Cost of production (kg-1) of low fat sausages incorporated 
with poppy seed paste was higher compared to all other 
studied. This might be due to higher cost of poppy seeds 
when compared to the rest of low fat sausages and high fat 
control.

Cost of production of sesame seed paste incorporated low 

fat sausages was same as that of high fat control sausages 
(Table 5). Even though, low fat sausages incorporated 
with 10% groundnut seed paste was found to have low 
cost of production, the low fat sausages incorporated 
with 10% sesame seed paste registered superior quality 
characteristics compared to the rest of the formulations. 
Among all formulations, the cost of production kg-1 of 
chicken sausages incorporated with groundnut seed paste 
was found to be ` 187/- which was lowest followed by 
sesame seed paste ` 193.00/-, control ` 193.00/- and 
poppy seed paste ` 265.00/-. Sriphochanart and Skolpap 
2018 estimated the preparation cost of Thai fermented 
sausages.
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Table 5: Cost of production kg-1 of spent hen meat low fat 
sausages fortified with vegetable oil seed paste as far replacer

Ingredient Cost in rupees

Control T1 T2 T3

Spent chicken meat 153.00 153.00 153.00 153.00

Chicken fat 27.00 9.00 9.00 9.00

Poppy seed paste - 90.00 - -

Sesame seed paste - - 9.00 -

Groundnut seed paste - - - 12.00

Other ingredients 10.00 10.00 10.00 10.00

Processing charges 3.00 3.00 3.00 3.00

Total 193.00 265.00 193.00 187.00

Control: 15% Chicken fat (CF); T1: 5% CF+10% PSP; T2: 
7.5% CF+10% SSP; T3: 5% CF+10% GSP. 

4.  CONCLUSION

Combination of Vacuum packaging and fat replacement 
extended the shelf life of the sausages up to 180 days 

irrespective of formulation with minor changes in physico-
chemical, microbiological and sensory quality. Ground 
sesame seed incorporated chicken sausages showed 
significantly lower microbial and fatty acid changes when 
compared to other and control. Cost of production kg-1 
of functional chicken sausages incorporated with ground 
groundnut seed was found to be lowest followed by ground 
sesame seed and ground poppy seed incorporated sausages.
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