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ABSTRACT: Poultry meat products especially sausage (hotdogs) is among the fastest growing food commodities on the markets
in many parts of the world. In order to fulfil consumer’s desire for healthier chicken sausage, local chickens were used to
process low-fat sausage using sunflower oil as pork-fat replacer. Chicken breast meat was extracted, ground, mixed with spices
(ginger, garlic, chilli pepper, cloves, thyme, black pepper, white pepper, coriander, rosemary, cumin) which were used to
replace the harmful chemical additives. Two different samples unpasteurized and pasteurized sausage were successfully
processed. Microbiological and sensory analysis were carried out. The heat significantly decreased the microorganism level up
to obtain an acceptable product according to the food quality assessment criteria. The mean score percentage showed that
84.66% of the panellists accepted the local chicken sausage. Purchase power Analysis revealed that more than 81% of the
panellists declared that they will buy the product. This research work results successfully created a standardized method of
sausage formulation using natural spices as preservatives and which can easily be adopted by households.
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1 INTRODUCTION

Poultry meat demand is increasing enormously around the world but in particular in developing countries due to the relative
low cost and nutritional relevance [1], [2]. Poultry meat refers to the edible portions of any domesticated avian species, such
as chicken, duck, turkey, geese, guinea fowl, and Japanese quail [3]. That edible portions of poultry meat can be cooked to eat
or processed in different poultry meat products such as sausage, frankfurter, salami, hamburger and meatballs. The word
sausage is from the Latin word “salsus”, which means salted meat or preserved by salting [4]. Sausage is defined as a mixture
of mostly ground meat, fatty tissue, curing agent, salt, nitrite, sugar and spices filled into casings and further processed by using
different processing methods such as cooking, pressure heating, drying, fermentation and canning [5], to improve the
nutritional and health qualities of the products. The microbiological stability of fresh or pasteurized sausages may be increased
by the addition of curing ingredients such as salt, nitrate and other ingredients that significantly modify the physical, chemical
and microbiological properties of the meat products [6]. The food industry extensively uses synthetic chemical preservatives
to delay degradation, which is caused by microbial growth, enzymatic activities and oxidative reactions. Preservatives normally
stops microbes from multiplying and thereby preventing the spoilage in the processed food product [7]. As their name suggests,
synthesis or artificial food additives are synthetic ingredients added to food to enhance its colour or flavour, taste, texture, and
extend its shelf life, or improve it in some way [7]. Reference [8] ensures that all food additives on the market are safety for
use. Nevertheless, most food industries have abused the used of these artificial food additives for selfish interest. However,
due to the synthetic preservatives in meat, potential health damage such as cardiovascular diseases, neurodegenerative
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diseases, cancers among others may occur, consumers are becoming sceptical to buy meat products containing such additives
[9]. Therefore, there is the growing consciousness among customers for food with high nutritional value, free from chemical
preservatives, and microbiological safety [9]. In spite of modern improvements in slaughter hygiene and food production
techniques, food safety is an increasingly important public health issue and most food industries are now intensively interested
in finding natural food preservatives. These food preservatives can be extracted from natural sources such as olives, fruits,
grapes, vegetables, spices, herbs, algae, and among others. The meat preservatives restrict microbial activity, enzymatic
chemical and physical reactions, extend shelf life and improve sensory characteristics of the food product [10]. Species such as
thyme, white pepper, black pepper, ginger, garlic, chilli pepper, cumin and oregano have increasingly gained the interest of
researchers and food processors as potential natural antimicrobial and antioxidant agents [11]. Therefore, the aim of this study
was to produce and characterize the microbiological and sensorial analysis of local processed sausage with local spices.

2 MATERIAL AND METHODS
2.1 MATERIAL

Fresh local matured Birds (30 weeks old) were obtained from CERSA (Centre d’Excellence Régional sur les Sciences Aviaires)
at Université of Lomé, Togo. African spices (ginger, garlic, cloves, black pepper, white pepper, chilli pepper, coriander, cumin,
rosemary), sunflower oil, cellulose casing, cow intestine, wheat flour, lemon juice and salt were purchased at the local market
of Lomé, Togo.

PRODUCTION OF SAUSAGE

In this experiment, the halal (permissible) rules of slaughtering were applied at the slaughterhouse. Ten kilograms of
chicken breast meat without bones and skin was ground with the help of a food processor (FUNKOL 800W Electric Meat
Grinder) equipped with a 14-cm blade for 5 minutes at the highest speed. 7% of the mixed spice composing of ginger, garlic,
chilli pepper, cloves, thyme, black pepper, white pepper, coriander, rosemary and cumin were added in bits to the ground
meat while processing. Salt (2%), was added to the minced meat. Then 5% sunflower oil was added and homogenised using a
hand-held food mixer for 1 minute to form a coarse emulsion. 2% of wheat flour as a binding agent was added. The minced
meat was placed in the deep freeze for 1hour 30 minutes. Then it was removed from the fridge and put in the meat grinder for
filling into stuffed artificial cellulose casings. Each stuffed sausage weighed approximately 300g and had a size of approximately
14cm to 18cm. sausage was then cooked at 100°C for 10 minutes. Then the samples were used to explore the microbiological
and sensory analysis.

2.2 METHODS
2.2.1 CARCASS YIELD/DRESSING PERCENTAGE

Dressing percentage or carcass yield, as it is sometimes referred to as, is the proportion of ending live weight yielded after
animals have been stunned (desensitized), exsanguinated, skinned or scalded, and eviscerated. The term ‘dressing percent’ is
frequently used in slaughtering procedure. The carcass weight is expressed as a percentage of the weight of the live animal
just before slaughtered and the weight after slaughtered. Feed withdrawal for the birds was done 12 hours before slaughtering
of the animal early in the morning. The weight of each bird was taken and recorded before it was slaughtered. This same
procedure was carried at each production time.

Carcass Yield/killing-out percentage = (carcass weight/live weight) *100.
2.2.2  MICROBIOLOGICAL ANALYSIS

This aspect of analysis was based on the assessment of the possible microbes present in the processed sausage samples
(pasteurized and unpasteurized) before the sensorial analysis. It started with the preparation of disposable Petri dishes, 0.1%
sterile peptone water, preparation of media, serial dilution, labelling of Petri dishes, plating/incubation and ended with
counting (enumeration) of observed microbes. Two (2) samples were analyzed according to the reference [12]. The different
methods used for the enumeration of the sausage microorganism were shown in Table 1.
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Table 1. Different food microbes enumerated in the chicken sausage samples

Reference of the method . . Level of Temperature/duration of
Germ Reactive culture media . . .
used dilution incubation

Total i hili

gzrransaemb'c MESOPNIICINF EN 150 4833-1 Plate Count Agar 1,-3,-5 30°C/24 -72hours

Enterobacteria NF EN ISO 21528-2 VRBL 0,-1 30°C/24hours

E. coli NF EN 1SO 16649-2 Brillance E-Coli 0,-1 44°C/ 24hours

Anaerobic Sulphite NF EN ISO 15213 Typotong sulfite 37°C/24-48hours

Reductors Germs Neomycine

Staphylococcus aureus  |NF EN 1SO 6888-1 Baird Parker -1,-2,-3 37°C/24-48hours
EPT, Rappaport, o

Salmonella sp. NF EN I1SO 6579-1 Hektoen, Galery APl 20° 37°C/24hours

Yeast and Molds NF EN ISO 21517-152 Sabourand *lo, 2 30°C/48-72hours
Chloramphenicol

223 SENSORY EVALUATION OF THE CHICKEN SAUSAGE

Sensory Evaluation is a scientific method that evokes, measures, analyses, and interprets responses to products, as
perceived by the senses of sight, smell, touch, taste, and sound. Sensory quality is very vital to the realization of a consumer’s
food preference. It consists of qualitative, quantitative, or hedonic quality measurement. Ideal poultry meat is considered to
have high nutritive value and great functional roles such as flavour, tenderness, juiciness of the pasteurized product among
others [13]. For chicken sausage, the main sensory features are: colour, tenderness, juiciness and flavour [14]. A total of 42
(48% Male and 52% Female) un-trained panellists who were however familiar with sensory evaluation but not with this
particular product. The panellist was asked to evaluate the different sensory attributes of the processed sausage sample.
Sample were pasteurized and served at room temperature. Sausage samples were sliced to 1-cm thick, put on a white dish,
which was individually labelled with 3-digit random numbers, and served to panellists in a random order. Each judge was
introduced to a sensory evaluation score sheet. The ranking of the different sensory attributes ranged from 1-7. The following
attributes; taste, colour, aroma, texture and overall acceptability were evaluated. Each attribute was discussed and tests were
initiated after panellists have been familiarized with the scales.

1: dislike very much, 2: dislike moderately, 3: dislike slightly, 4: neither like nor dislike, 5: like slightly, 6: like moderately, 7:
excellently like it.

The purchase intention of fresh products was assessed as well by using a 5-point scale where;

1 = | would certainly buy, 2 = | would probably buy, 3 = maybe | would buy / not buy, 4 = | would probably not buy, 5 = |
would certainly not buy.

2.2.4 DATA ELABORATION

Microsoft Excel 2013 spreadsheet was used in organising the raw data, calculating the mean and standard deviation and
plotting a radar graph for sensory analysis.

3 RESULTS AND DISCUSSION
3.1  CARCAsS WEIGHT

The mean live weight of the bird was 1192.93 + 189.35g and the average carcass weight was 815.55 + 153.80g. The mean
carcass yield or dressed percentage was obtained at 68.37%. The live weight obtained in this study was almost the same as
that of the reference [15], where they mentioned that, the average live weight of local chickens aged 35 weeks ranged from
1,200-1,500g. Reference [16] stated in their work that, broiler chickens with a harvest age of 30-35 days have a body-weight
range of 1,500-2,000g. Sources of variation include broiler strain, age, sex, type of feed, maintenance management (cage
density, presence or absence of access outside the cage) or natural conditions such as ambient temperature, humidity and air
pressure [17]. The carcass yield was similar to those observed in ducks at 49 days [18].
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3.2 MICROBIOLOGICAL ANALYSIS

The results of microbiological analysis were represented in Table 2. The Total Aerobic Mesophilic Flora Count was found to
be 15.10% UFC / g in cooked sausage compared to uncooked sample (25.10% UFC / g). These microorganisms can provide a
general indication of the microbiological quality of a food and will not make the difference between the natural microflora of
a food, spoilage microorganism, added organisms to fermented food or pathogenic microorganism. According to the the
Australia New Zealand Food Standards, a ready-to-eat foods in which all components are fully cooked for immediate sale or
consumption has to have the total germ count < 10* UFC/g for good product and < 10° UFC/g for acceptable product [19]. In
this study the cooking was applied in manner to obtain a product that can be subjected to the sensory analysis. That means
our cooked sausage was acceptable and can be used for human consumption. In fact, it was reported that the value of the total
plat count germs in chicken sausages retailed for sale in Iraq was 3.65.10° UFC/g [20], which is unsatisfactory product according
to Australia food authority (= 10° UFC/g). Reference [21] reported that all street vended food that they analysed had an
acceptable aerobic plat count germ (= 103 et < 10° UFC/g). Enterobacteria and Escherichia coli were found to be 75 UFC/g and
40 UFC/g in cooked sausage respectively. According to reference [19] our cooked sausage was good for Enterobacteria (< 10?
UFC/g) and acceptable for E. Coli (3 to < 102 UFC/g). That means the cooking process is efficient because the presence of both
microorganisms at high value is due to the poor hygiene or inadequate heat treatment. However, it was reported that ready-
to-eat samples from Iraq showed high quantity of E. Coli [20]. Staphylococcus aureus, Salmonella spp, ASR, Yeast and molds
were not found in our cooked sausage. These results might suggest that our laboratory sausage would not affect the
consumer’s health. However, ready-to-eat samples were reported to contain Staphylococcus aureus and Salmonella spp [20].

Table 2. Results of microbiological analysis

Germ Pasteurized sausage Unpasteurized sausage
(UFC/g) (UFC/g)
Total aerobic mesophilic germs 1.5x10% 2.5x 107
Enterobacteria 75 2x10%
E. coli 40 3.5x 10*
Anaerobic Sulphite Reductors Germs 0 <10
Staphylococcus aureus 0 0
Salmonella sp. 0 0
Yeast and Molds 0 1000

3.3 SENSORY EVALUATION ATTRIBUTES

Colour is an essential attribute in a food product because it appeals before consumers eat or buy the food product [22].
The mean score percentage indicated that 74.21% of the panellists moderately liked the colour of the sausage. In food
products, especially meat products, the consumer often assesses the initial quality by their colour and appearance; These
attributes are the primary indicators of perceived quality [23].

The aroma is defined as a stimulus produced by a food ingredient easily recognized by the sense of smell. The aroma can
influence consumer’s judgment, even before consuming foods [24]. In terms of aroma/favour 86.06% of the panellist liked the
aroma excellently. Seasoning used in food production can also affect the level of taste [22]. A total mean score of 80.13% of
the panellist accepted the taste and juiciness of the sausage. The different spices used specific intrinsic taste that was preferred
by most people.

Texture looks at the granularity and consistency of the sausage. Average score percentage result was 62.36% panellists
moderately accepting the texture of the sausage. This might be because the fat content in the local chicken meat was low and
fat can maintain the stability of the emulsion, making sausage more elastic and softer [25]. Due to increase in the demand on
low-fat frankfurters by customers, modified quantity of starches was utilized in this study for the purpose of “fat mimic” and
this also follows the works of reference [26], who used modified starch in sausage processing to achieved the same agenda.

The overall acceptability parameter is the panellist’s assessment of all sensory attributes: the colour, aroma, texture, and
taste of sausage. The mean score percentage showed that 84.66% of the panellists accepted the local chicken sausage (local
hotdogs). Therefore, we can conclude that the different ingredient and spices introduced during the processing of the sausage
did not only serve as a preservative but enhance the taste, odour, colour and texture of the product. Customer’s acceptability
was based on these above mention attributes. Reference [27] did similar work on pork sausage using two African spices (white
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pepper and ginger) and had a higher level of acceptability comparatively to the sausage without the spices. Our present study
builds on existing evidence from many researches works, that a good combination of spices enhances the taste, aroma, colour
and total acceptability of any food product.

Purchase Power Analysis Level: from the sensory evaluation carried out, the mean score percentage showed that 81% will
buy the product with 55% saying they will certainly buy the product, 26% recorded they will probably buy. The rest of panellists
(19%) said they might or might not buy. This gives us a partial understanding of how the product will be received in the market,
therefore the rate of sausage importation could be reduced.

Taste and juiciness
100

80 =,

60

40 .,

Overall Acceptability Flavour
s "
| 20 ¥

Colour Texture

Fig. 1.  Sensory evaluation Attributes

will certainly buy
m will probably buy

W will certainly buy

Fig. 2.  Purchase power Analysis of the chicken Sausage
4 CONCLUSION

Using the natural preservatives, a low-fat chicken sausage was successfully processed in the laboratory. A standardized
method of sausage formulation was achieved and this method can easily be adapted by firms and households. The African
spices improved the taste, aroma, texture and appearance of the chicken sausage. The processed chicken sausage was highly
appreciated and acceptable by consumers. The consumers declared that they will buy the new product.
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