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CHAPTER II 

LITERATURE REVIEW 

 

2.1. Dragon Fruit Peels  

 Dragon fruit is commonly harvested in many 

parts of the world such as in Southeast Asian region, 

Bangladesh, China, Australia, and Israel. Dragon fruit is 

frequently called the sweet cactus or cactus honey, it is 

well known in Indonesia. Dragon fruit contains a lot of 

nutrients including potassium, ferum, fiber, calcium, 

sodium, vitamin B1, B2, and B3. These compounds are 

important to prevent intestined cancer, diabetes, and 

other diseases. Furthermore, dragon fruit peels can be 

used as food additive (Wahyuni, 2011). According to 

Citramukti (2008) dragon fruit consisted of 30-35% peels 

and were often discarded during processing, especially in 

the beverage production industries. Previous studies have 

found that dragon fruit peels have potential as natural 

colorants and thickening agent (Phebe et al., 2009; 

Harivaindaram et al., 2008) or as a moisturizer in 

cosmetic products (Stintzing et al., 2002). This is caused 

by dragon fruit peel contains high natural pigments in 

form of anthocyanins. It is a dye and red colorant, which 

potentially can be used in food processing and as an 

alternative to replace the synthetic dyes. 

 Super red dragon fruit peel contains active 

compounds including alkaloids, terpenoids, flavonoids, 
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thiamine, niacin, pyridoxine, cobalamin, phenolic, 

carotene, and fitoalbumin (Jaafar et al., 2009). According 

to Wu (2005) super red dragon fruits are rich in 

polyphenols and antioxidants. According to Park et al. 

(2008) polyphenols as one of phenolic compounds plays 

an important role in contributing to the antioxidant 

activity. Polyphenols such as flavonoids can be found 

mostly in the pulps, peels, and seeds of the fruits. The 

antioxidant activity in the peels of super red dragon fruit 

are higher than in the fruit. The anthocyanins content in 

the peels of white dragon is about 0.08 ± 0.03 ppm, red 

dragon peels 0.56 ± 0.43 ppm, and super red dragon peels 

about 0.45 ± 0.26 ppm (Daniel, 2014). Super red dragron 

fruit (SRDF) peel was high in pectin, contained a good 

ratio of insoluble to soluble fibre, and had significant 

amount of betacyanin pigment around 150.46 ± 2.19 

mg/100 g (Harivaindaram et al., 2008). 

 Chemical content of SRDF peels consisted of 

86.66% dry matter, 20.22% ash, 9.26% crude protein, 

while 23.39% crude fiber consisted of 56.50% insoluble 

dietary fiber and 14.82 % soluble dietary fiber, 2.38% 

crude fat, 8.38% sugar from 6.20% carbohydrate, and 

0.45 ppm anthocyanin (Jamilah, 2011; Daniel, 2014). 

Total dietary fiber content in the SRDF peel is very high 

where it can bind water and forms texture. This can be 

due to protein also contributes in improving the texture 

quality of food. In addition, protein from meat of SRDF 

provides many essential amino acids.  



12 

 

 

 
Figure 2. Super red dragon fruit (Indonesia Ministry Of 

Agriculture, 2013) 

2.2. Chicken Meat 

Chicken meat is one of the riches sources of 

dietary protein and it can be easily and quickly served 

with low-calorie. Several nutrients are found in chicken 

meat such as carbohydrates, minerals (sodium, 

potassium, magnesium, calcium, iron, phosphorus, sulfur, 

and iodine), niacin, riboflavine, thiamine, and vitamin A, 

B6, D, E, K, and few vitamin C (Biesalski, 2005; 

Williamson et al., 2005). The composition of chicken 

meat is shown in Table 1. 

 

Table 1.Chemical composition in chicken meat per 100 g 

Component Composition (g) 

Water 76.13 

Protein 20.13 

Total fat 3.81 

Carbohydrate 0 

Fiber 0 

Source : Subhan (2007) 
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Chicken meat has higher nutritional value than 

meat of other livestock. According to Williams (2007) 

chicken meat contained 20-25% proteins. In chicken 

meat there are three groups of protein, sarcoplasmic 

proteins, protein muscle fibers, and connective tissue 

protein (Chan et al., 2011). The protein consisted of 50-

56% myofibril, 30-35% sacroplasmic, and stroma 

fraction 3. It provides ability to maintain the water 

holding capacity in tissues that will establish a more rigid 

tissue during heating (Sams, 2001). Moreover, protein 

levels in the white meat are larger than in red meat. So 

when in the processing process into refined products such 

as sausages and other processed products, the curing 

process may not be needed (Koswara, 2009). Beside 

chicken meat has soft fiber that is easily digested by the 

body, their flavor and aroma can also be mixed with 

various spices (Mountney, 1983).  

Chicken meat was also fatty as marbling. Most fat 

found in the skin and subcutaneous tissue (Andarwulan, 

2011). Omega-3 and omega-6 fatty acids in chicken meat 

ranged from 60 mg and 500 mg. Chicken breast also 

contained monounsaturated fats, EPA (eicosapenteanoic 

acid), DHA (docosahexaonic acid), zinc, and selenium as 

an anti-inflammatory nutrients (SACN and COT, 2004) 

(Anonymous, 2009). 
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2.3. Sausages 

 In Latin, sausage means preparing meat with 

salting process. Processing of sausages aims to preserve 

indirectly consumed meat. Emulsion of sausage consisted 

of two phases, the fat serves as a discontinuous phase and 

water as the continuous phase, whereas meat protein as 

an emulsifier (Kramlich, 1971). Sausage mostly 

consisted of 80-90% meat including fat, and partly of 

binder, filler, and emulisifier which functions to increase 

WHC, improve emulsifier stability, form texture and as 

colorant. Binder and filler of sausage are distinguished 

based on the level of the protein in it (Khotimah, 2013). 

According to Damina (2011) protein is an important 

component in the sausage making process due to its role 

in emulsifying the fat to produce soft, compact, and 

chewy product. 

 Sausage is a food product obtained from a 

mixture of delicate meat (meat composed of not less than 

75%) with flour or starch, with or without the addition of 

seasonings, and other food additives are allowed to be 

mixed into the sausage casings (DSN, 1995). According 

to Shimikomaki (2012) meat used for emulsion products 

should be fresh or pre-rigor meat (protein actin by 12-

15%). Based on SNI 01-3829-1995 the quality of sausage 

Tabel 2. 
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Table 2. Standart quality of sausages  

Component Composition (%) 

Moisture  Max.  67  

Ash  Max. 3 

Protein  Min. 13 

Fat  Max. 25 

Carbohydrate Max. 8 

Source : Hari purnomo (2002) 

 In the sausage making process, meat will be 

grinded at temperature 2
o
C, so the temperature of 

grinding remains less than 22
o
C (Lawrie, 2003). This 

method is aimed to keep emulsion stability of the sausage 

dough at low temperature. USDA (1988) mentioned that 

sausage contained filler and binder (except protein 

isolate) less than 3.5%, the moisture content did not 

exceed four times of protein total in the final product add 

10%, 30% fat content of the total weight of sausage, 

protein isolates less than 2%, and the level of nitrite in 

the final product was not more than 200 ppm. 

  

2.4. Composition of Sausages 

2.4.1. Tapioca Flour 

 Tapioca flour is a product from grinding process 

of cassava that classified in polysaccharides, its content 

consisted of starch with 83% amilopectin and 17% 

amilose as a binding agent or filler (Winarno, 2004). 

Starch has an important role on texture with gelatination 

process (Lisa, 2008). Purnomo (1997) have recomended 

for the subtitution between meat with binder or filler not 
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more than 50% due to their influence in the composition 

and phisycal quality. Tapioca flour as filler functions to 

bind water and form a gel. According to Zulkarnain 

(2013) tapioca flour contained high amilopectin (88,01%) 

compared with other cornstarch (54,1%) and glutinus rice 

flour (32%) (Jayana, 2011). Addition of tapioca flour in 

processed meat products as a filler had an effect in the 

emultion process (Seoparno, 2005). 

 Starch in tapioca flour consisted of 2 fractions 

and can be separated by hot water. Soluble fraction is 

amylose and amylopectin as insoluble fraction (Bayu, 

2005). Starch consisted of two types of polysaccharide 

molecules which are polymers of glucose with binding α-

Glikosidic. Amylopectin and amylose are distributed on 

strach granule and are joined with hydrogen binding. The 

comparison between amylose and amylopectin is vary 

depending on the type of plant (Fairus, 2010).  

Nutritional ingredients of tapioca flour are shown in 

Table 3. 
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Table 3. Chemical content of tapioca flour per 100 g 

Compotititon Value 

Energy         (kkal) 342 

Protein          (g) 1.5 

Vitamin B1   (g) 0.04 

Calcium        (mg) 55 

Water            (g) 12 

Vitamin B6   (mg) 0.04 

Ferrum          (mg) 2 

Carbohydrate (g) 84 

Niacin (mg) 0.8 

Source : Happer, Dearson, and Driskel (1986) 

 

2.4.2.  Seasoning 

 Seasoning is an aromatic ingredient from plant or 

the synthetic products. The function of the seasoning is a 

flavour, color, and texture and as an agent of antimicroba 

and antioxidant. Common spices used are garlic, salt, and 

pepper having an advantageous influence in the final 

products. 

 

Garlic 

Garlic (Allium sativum L.) is a common plant, 

which is used for cooking and medicinal purposes but 

mostly as food additive. Garlic of 2% was needed in the 

sausage making process (Smith,2000). Garlic acts as a 

natural flavouring agent in food due to compounds such 

as allicin, diallyl disulfide, and diallyl trisulfide, all the 

volatiles seta sallyl cysteine (SAC), water soluble amino 
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acid. In addition, Zulfanita (2005) also stated that garlic 

contained high level of sulfur. The compositions of garlic  

is shown in Table 4. 

 

Table 4. Nutrient Composition of Garlic per 100 g 

Component  Composition per 100 g 

Water  58.58 g 

Energy 149 kcal 

Protein 6.63 g 

Total Fat 0.5 g 

Fiber 21 g 

Carbohydrat  33.07 g 

Source : Permadi (2010) 

Pepper 

 

 There two types of pepper : white pepper and 

black pepper. The composition of pepper is shown in 

Table 5. 

 

Table 5. Composition White Pepper And Black Pepper 

Per 100 g 

Composition Black Pepper (g) White Pepper (g) 

 highest lowest Highest lowest 

Water  15.6 9.6 16.5 9.9 

Protein 12.7 10.8 12.4 9.8 

Amidon and 

Carbohydrate 

50 32.1 69 54.3 

Cellulose 1.5 11.9 7.8 4.2 

ash 13.3 3.4 3 0.8 

Source : Sarpian (2007) 
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 Pepper has a characteristic of spicy flavor due to 

the presence of certain substances. This trait that causes 

the pepper used as a food flavoring. Winarno (2005) 

stated that pepper contains substances including piperine, 

piperidine, starch protein, fat, acid piperat and Chavin. 

Pepper on the meat processing can improve and modify 

the taste, by adding this material in sausage batter around 

0.25% (Soeparno, 2005) will produce adequate spicy 

taste.  

 

Salt 

 Salt is the result of the drying process of sea 

water by using sunlight. Salt has a role in the cooking 

process as a natural preserve agent. Salt is hygroscopic 

and can kill microbes. Purbani (2005) stated that the salt 

in a pure state is colorless, sometimes brownish yellow 

due to impurities. salt of 2% could be used in food 

products as preservative ingredient (Widayat, 2010). 

Excessive adding of salt will cause over saltiness 

(Kismiyati, 2011). Salt composition is shown in Table 6. 

 

Table 6. Nutrition Content Salt Per 100 g  

 Composition Value (g) 

NaCl 95 

CaCl2 0.5 

MgSO4 0.5 

MgCl2 0.5 

Water  3.1 

Source : Murniyah and Sunarman (2000) 
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 Lawless (2005) stated that the addition of salt in 

food containing protein can dissolve myofibrillar protein, 

so that the texture and water binding are improved. Salt 

interacts with the protein of meat during in the cooking 

process where salt lead to form a strong three-

dimensional matrix binding protein and free water. 

Nonetheless, over addition of salt is not recommended to 

get the proper quality of products remembering their 

taste. 

 

Sugar 

 The most common type of natural sweetener used 

is sugar which can be obtained from the extraction of 

sugar cane and tubers. Sugar has two sugar molecules 

monosaccharides and fructose molecules 

(Anderson,2010). Sugar gives the flavor and aroma, and 

also will reduce the excessive saltiness of the curing 

process. Addition of sugar can reduce growth and activity 

of decay-causing bacteria, molds, and yeasts (Soeparno, 

2005). Sugar can be used in sausage making process 

about 2% (Suprapti, 2007). 

 

Vegetable Oil 

 The vegetable oil processing industry involves the 

extraction and processing of oils and fats from vegetable 

sources. Vegetable oils and fats are principally used for 

human consumption but are also used in animal feed, for 

medicinal purposes, and for certain technical 
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applications. Vegetable oil is oil that has been purified 

and can be used as food. Vegetable oil has a function as a 

medium of heat, savory flavor enhancer, as well as 

enhancing the nutritional and caloric values of the fried 

food (Dauqan, 2011). Quality of  vegetable oils are 

affected by boiling point, that is the temperature at which 

the heating oil began to form undesirable acrolein and 

can cause itching in the throat. Vegetable oil is used is in 

the form of an emulsion for production process or mixing 

materials. Emulsions used are obtained from a mixture of 

vegetable oil, flour, water, and salt with a certain ratio. 

The addition of the fat in the sausage making process is 

aimed to form firmness and improve the flavor of 

sausage. 

 

2.5. Ice 

 Ice cubes or cool water is added to maintain the 

refrigerate temperature and prevent the denaturation of 

meat protein. Water is also needed to reduce the 

formation of gel with the interaction between water and 

starch during heating process (Afrisanti, 2010). In the 

meat product, water can be used as a breaker fraction of 

starch. Adding hot water into the starch will change to 

amylopectin starch and amylase, therefore water used 

should be cold water or ice cubes which aims to maintain 

the quality of the meat during grinding process 

(Anggraeni, 2014). The amount of ice water or ice cubes 
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that can be used as much as 10-15% of the weight of the 

meat or even 30%. 

 

2.6. Egg 

Eggs are the nutritious food, because it contains 

complete nutrition. Egg protein has complete essential 

amino acid composition. According to Susrini (2002) egg 

has eight functional properties included a leavening 

agent, binding agent, thickening agent, inhibiting 

crystallization, and preventing the occurrence of coarse 

texture, emulsifiers, clarifying, color and coating agent. 

However, egg can be easily damaged (Sutrisno, 2009) 

due to fats component are easily to be oxidized.  

In the sausage making process, egg serves as a 

binder and emulsifier. According to Susrini (2002) 

emulsifier works to maintain fat or other materials during 

heating process. Reported by Sutrisno (2009) that egg 

white emulsion has a smaller emulsion power than the 

yolk. Emulsifying agent in egg yolk is phospholipid, 

lipoproteins, and proteins. Phospholipids are component 

lecithin in egg yolk to bind proteins and form complex 

lesitoprotein yolk. 

 

2.7. Sodium Tripolyphospate (STPP) 

 STPP (Sodium Tripolyphosphate) functions to 

improve the texture to become more firm by reducing 

water activity. The use of STPP is allowed up to 0.3%. 

According to Soeparno (2004) phosphate functions to 
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enhance the water binding through meat protein, reduce 

shrinkage of the meat, and inhibit rancidity. According to 

Barbut (2002) phosphate is able to increase pH and leads 

the emergence of many places which are suitable for 

binding water. 

Furthermore, a detrimental effects on health 

condition may be emerged such as digestibility intestine, 

thereby reducing the ability of the intestine to absorb 

nutrients in food to be circulated throughout the body 

(Sugiyatmi, 2006). Unfortunatelly, the use of STPP 

hitherto is not prohibited by the Health Department of 

Republic Indonesia (Mega, 2010). Therefore, total 

addition of phosphate should not be more than 5% and 

the final product less than 0.5%, because a too high 

concentration will also cause a bitter taste and stiff 

texture. 

 

2.8. Sausage Quality 

2.8.1. Texture 

 Food texture can be defined as components of the 

structure elements arranged and combined into a macro 

and microstructure (Purnomo, 1995). Whereas the 

definition of texture in the international standardization 

organization (ISO) is a rheological and structural 

(geometric and exterior) on the nature of the products 

that appear in term of senses, taste, vision, and hearing. 

Several components play a role in determining meat 

texture such as structure and contraction myofibril status, 
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content of connective and cross tissues, and water 

binding by protein. (Soeparno, 2005). Processed meat 

texture is determined by myofibril protein content 

associated with pH and WHC auxiliary materials such as 

starch, poliphosphate, and salt. Texture can be affected 

by variety of filler. 

 

2.8.2. Color L*, a*,b* 

 Color is one of the parameters that can affect a 

product in terms of visuals. Color measurement using a 

color reader that reads degan parameter is (L*), (a*), 

(b*). Parameter (L*) declared the level of darkness or 

lightness of the range of 0-100. value of 0 indicates a 

very dark or black while the 100 very light or white. 

Parameter (a*) state red-green level -100 to + 100. The 

negative values expressed in green while positive values 

expressed tendency red color. Parameter (b*) stating 

blue-yellow color with a range of -100 to +100. negative 

values expressed tendency in blue while stating +100 

tendency yellow (Yazakka,  2015). 

 According Rahmaniar, Rejo, Priyanto and 

Hamzah (2014), the L * value of close to 100 shows the 

sample being analyzed has a high brightness (bright) 

while the near-zero samples have low brightness (dark). 

Chromatic colors are colors that look like red, yellow, 

green and so on. Achromatic color is obtained when the 

samples were analyzed memilikinilai color a * are low 

(<10). 
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2.8.3. Moisture 

 Water in foodstuffs is an important component 

because it can affect the appearance, texture, and flavor 

of the food. The role of water in the foodstuffs usually 

expressed as moisture content and water activity (aw). 

water in in foodstuffs found is in 3 forms, free water (free 

water) which on the surface of solid objects and easily 

vaporized, water bound (bound water) that is physically 

bound water by capillary system or water absorption 

because energy absorption and water chemically bound 

as water crystals and bound water dispersion system 

(Winarno, 2002). 

 According Zulkarnain (2013) Water content in 

food will determine the freshness and power of the 

durable foodstuffs. High water levels caused easily 

bacteria, molds, and yeasts to proliferate, so that there 

will be changes in foodstuffs. 

 

2.8.4. Fat Content 

 Fat is a main ingredients of the food. It in a 

energy and contains essential fatty acids. However, 

excessive fat consumption can be detrimental to health, 

such as cholesterol and saturated fat. Fat is an important 

role componentthe determining of food, such as aroma, 

texture, flavor and appearance. If the fat is removed, one 

of physical characteristic is lost. Fat is also a target for 

oxidation, which causes the products become dangerous 

(Budimarwanti, 2012). 
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Fat produces dispersion phase (discontinue) of 

meat emulsion so fat is a major structural component. 

saturated Fatty acids more easily emulsified than 

unsaturated fatty acids. Sausage contain a maximum 30% 

of fat (Soeparno, 2005). 

 

2.8.5. Scanning Electron Microscope (SEM) 

 The scanning electron microscope (SEM) uses a 

focused beam of high-energy electrons to generate a 

variety of signals at the surface of solid specimens. The 

signals that derived from electron-sample interactions 

reveal information about the sample including external 

morphology (texture), chemical composition, and 

crystalline structure, and orientation of materials making 

up the sample. In most applications, data are collected 

over a selected area of the surface of the sample, and a 2-

dimensional image is generated that displays spatial 

variations in these properties (Minfenyun, 1999). 

 

 


