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CHAPTER IV 

RESULTS AND DISCUSSION 

 

4.1. The Quality of Chicken Sausages with Addition of 

SRDF Peels ConcentrSate  

The anthocyanin, sugar, and dietary fiber content 

in SRDF peels was expected to improve the quality of 

chicken sausages as functional food, but in term of the 

moisture, fat content, color L*a*b* and texture of 

sausage Table 7. The concentration of SRDF peels used 

was 0 %, 5%, 10 %, 15%, and 20%  showed the red color 

sausage performed Figure 3. 

 

 

 

 

 

 

   

 

 

Figure 4. The appearance of chicken sausages with 

different concentration of SRDF peels 

T0 0%, b. T1 5%, c. T2 10%, d. T3 15%, e. T4 20% 

 

Mean values data were analyzed using one-way 

Anova based on Completely Randomized Design and 

Duncan’s Multiple Range Test (DMRT) Appendix 6-11. 
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The addition of the SRDF peels had highly significant 

(P<0.01) on the texture and color L* a* b* of chicken 

sausages, but no significant (P>0.05) on the moisture and 

fat content. 

 

Table 7. The average test results of moisture, fat content, 

texture, and color of the L * a * b *. 

 
Notes: The different superscript letters (a, b, c, d) in the 

same coloumn show highly significant  (P<0.01). 

 

4.2. Moisture 

 Data analysis of moisture Appendix 6. The result 

showed that there was no significant effect (P>0.05) on 

the moisture of chicken sausages. The lowest moisture 

was obtained on T0 39.93±0,48 % and the highest value 

on T4 43.31 ± 2.81%. Mean value among the treatments 

were similar, although increased from T0 to T4. This 

value suited the National Standard Indonesia (SNI) where 

maximum moisture of sausages was 67% (SNI, 2005). 

Moreover, all of moisture values of sausage were lower 

when compared to the moisture of chicken sausage with 

the addition of red pumpkin (65.78-68.43%) (Khotimah, 
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2013). This might be due to moisture ingredients used 

(Askar and Sugiarto, 2005). Higher concenration of 

SRDF peels concentrate increase moisture content in 

chicken sausage.  

The SRDF peels contains high level of dietary  

fiber up to 23.39%, the compound increases water 

holding capacity, stability, and improved the texture of 

the meat product (Darojat, 2010). Dietary fiber bind the 

free water, because their wide surface area and structure 

of the capillary have the ability to absorb water 

(Budianta, 2001). Water holding capacity is also 

influenced by a protein actin and myosin of the meat, 

heating temperature, for example heating protein 

myofibril at 60
o
C  will be denaturated, so increased the 

displacement of water into the extracellular (Seoparno 

2005). 

 The high temperature convert the protein and 

starch becoming gel formation, by  decreasing amount of 

water bound. mentioned that the formation of a gel 

involving protein, starch, and water (Purnomo, 2000). 

The amylose, amylopectin and protein fraction interacted 

weakly by hydrogen bound. Further, water molecules can 

infiltrate between starch protein molecules or matrix of 3 

dimensions.  
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4.3. Fat Content 

 The result were no significant. The SRDF peel 

concentrate sausage content was similar to fat Appendix 

7. This is supposedly due to the lack of interaction with 

the addition of SRDF peels concentrate. It can be due to 

the fat content of the SRDF peels was  low about 2.38% 

(Daniel, 2014), so it isn’t capable to increase fat content 

of sausages significantly (Wahyuni,2012). It is because 

of the SRDF peels concentrate added with different 

percentage. As known, the percentage of the amount of 

SRDF peels concentrate used affected on the total solid 

of sausage, so as a consequence fat content cannot 

increase. 

 The result of fat different from National Standard 

Indonesia (SNI) where maximum fat of sausages was 

maximal 25% (SNI, 2005). The fat value was found 

higher, perhaps in manucfacturing of the sausages the 

chicken meat as material raw mixture with the chicken 

skin, it is content the subcutan fat. According to Koswara 

(2009) subcutan fat in the chicken skin will be increase 

13,25% to 33,83% in three weeks and the chicken 

harvesting age for market was in week 3. 

 

4.4. Texture 

The calculation of mean value of texture 

Appendix 8. The result showed highly significant 

(P<0.01) effect on chicken sausage texture. T1 as the 

highest value and T4 as the lowest value. Decrease in the 
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texture value might be caused by the addition of SRDF 

peels concentrate, with the increasing of SRDF 

concentrations which tends to cause the reducing of 

compactness. It is similar to the research result of 

Physico Chemical Quality of Chicken Sausages with The 

Use of The Red Pumpkin (Cucubita Moschata), the 

texture of chicken sausages increased with propotion red 

pumkin addition cause red pumpkin content 91% 

moisture (Khotima,2013). According to Daniel (2014) 

moisture in the peels of fresh dragon fruit was still high 

and the crude fiber content of approximately 23-26%. 

This is proven by T4 which has the softest texture. The 

presence of crude fiber in food products tenderness 

(Ambasari, 2009). 

Proteins also play an important role in the product 

texture, the higher protein will increase the value of the 

texture. As known, SRDF peels has 9.26% of protein 

content, while chicken meat has 13% of protein content. 

SRDF peels concentrate also contains acid (Jamilah, 

2010) which can hydrolize the proteins, therefore SRDF 

peel concentrate affects on the texture formed by 

proteins. The changes in texture are also due to heating 

temperatures. According to Ardiansyah (2011) gelation 

involving the starch molecules, proteins, and water 

occured during the boiling process with temperature of 

70⁰C, at 40⁰C protein myofibril began to coagulate and 

be denatured at 55⁰C perfectly. So, the starch gel in 

sausage will form a matrix between actin and myosin of 
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meat. Kusnandar (2010) stated that the denaturation of 

proteins changed the texture, reduced water holding 

capacity, and increased shrinkage of the product. Data 

analysis of texture above when compared with data 

analysis of moisture was directly comparable, because 

the addition of SRDF peels increased the moisture, so 

decreased the texture value. 

 

 4.5. Color L* a* b* 

 The color of sausage products is one of the 

parameter which can be evaluated by consumers 

physicallly. Mean value of the color L*, a*, b* test Table 

6. Based on the testing process, color L* (brightness), a* 

(redness), b* (yellowness) of chicken sausage with the 

addition of SRDF peels showed highly significant 

(P<0.01). 

 

4.5.1. Color L* (Brightness) 

 Data analysis of color L* (brightness) Appendix 

9. The treatment had highly significant (P<0.01) on color 

L* (brightness) of chicken sausage. The highest 

brightness level was obtained on T0 57.82 ± 0.63 and the 

lowest T4 43.56 ± 1.30. because chicken have white meat 

type, the decreases brightness on the sausage despite with 

addition of SRDF peels concentrate. Nonetheless, red 

color has produced in chicken sausages due to 

anthocyanin in SRDF is a coloring agent (Winarti, 2008). 

Anthocyanin gives a red color and potential as natural 
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coloring which is safer for health. According Rekna 

(2011) the value of color L on the jelly with SRDF peels 

decreased from 37,83 to 24,27. Decreasing value caused 

increasing the propotion of SRDF peel addition so the 

color more tough. 

 The research of Wahyu (2011) showed that the 

addition of anthocyanin from the peel of the dragon fruit 

20% in the jelly had a brightness level of 37.26%, while 

the addition concentrate as much as 20% in the sausage 

product had a value of 43.56%. The difference could be 

due to the treatment used of the dragon fruit peel. Wahyu 

(2011) also stated the heated dragon fruit reduced the 

level of anthocyanin itself. According to Subondo et al. 

(2013) anthocyanin pigment is unstable by the effect of 

pH, oxygen, light, enzyme, and easily soluble in water 

and easily hydrolyzed or hydrogenated at a temperature 

more than 40
o
C. 

 According to Rahmaniar (2014), the L* value in 

related to the degree of brightness, which ranged from 0-

100. 0 value indicated that samples analyzed had low 

brightness (dark), while 100 value indicated samples 

analyzed had high brightness, while chromatic color was 

red, yellow, blue, and so on. A chromatic color was 

obtained when the samples analyzed had a low color 

value of a* (redness) (<10). The addition of SRDF peels 

concentrate affected the brightness of chicken sausages 

due to the anthocyanin including a chromatic color 

(redness), so produced brightness values more than 10. 
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4.5.2. Color  a* (Redness) 

 Data analysis of color a* (redness) Appendix 10. 

The result showed highly significant (P<0.01) on color a* 

of chicken sausage. T4 showed the highest value on the 

color a* (redness) and the lowest in T0. This may be due 

to the anthocyanin contained in the dragon fruits peel is 

used as a pigment, so it increased the value of color a* 

(redness) on SRDF treatment especially on T4. 

According to Daniel (2014) there was 0.45±0.26 ppm 

natural anthocyanin substances in SRDF peels which was 

higher than the other natural sources of anthocyanins. 

The SRDF peel contains active compounds including 

alkaloids, terpenoids, flavonoids, thiamine, niacin, 

pyridoxine, cobalamin, phenolic, carotene, and 

fitoalbumin (Jaafar et al. 2009). 

 

4.5.3. Color b* (yellowness) 

 Data analysis color b* (yellowish) Appendix 11. 

The treatment had highly significant (P<0.01) on color b* 

of chicken sausage. T0 showed the highest value on color 

b* (yellowish) and the lowest in samples of T4. It is due 

to SRDF peels containing anthocyanin as red coloring 

agent. According to Winarti (2008) the dragon fruit peels 

containing high substance of natural dyes anthocyanin. 

The value of color b* (yellowness) on T4 decreased but 

increased the value of color a* (redness). This can be due 

to anthocyanin pigment containing an orange, red, and 

blue color of dyestuff. Usually, red color does not appear 
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in anthocyanin pigment but 15 kinds of pigment such as 

pelargonidin, sianidin, peonidin, and others can be 

classified as glycosides antosianidin. While, the 

parameter of color b* (yellowish) explained the yellow 

blue color in ranged of -100 until +100. The negative 

value explained a tendency to blue color, while positive 

value refer to yellow color (Yazakka, 2015). So, the 

mean value of color b* (yellowness) decreased because 

the presence of red color in anthocyanin pigment on 

SRDF peels concentrate. 

 

4.6. Best result of chicken sausage with SRDF peel 

concentrate addition 

 In this research, best result by variable and 

compared with literature study. The variable were 

moisture, fat, texture and color L*a*b*. The value of the 

moisture suited are National Standard Indonesia (SNI) 

where maximum moisture of sausages was 67% and the 

value of the research was 43.31% (SNI, 2005). The value 

of the fat doesn’t appropriate with SNI, was maximum 

25% in this research the fat content was 42.36% but 

addition of SRDF peels concentrate not significant from 

the standart (T0) but can decrease the fat content. The 

color L*a*b* from chicken sausage with SRDF peels 

concentrate can increase the physic quality but increase 

concentration of SRDF can decrease the texture. 

According to Moedjiharto (2000), the good quality of 

sausage was appopriate with chemical standart quality, 
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the texture must be compact and chewy, and has a good 

color. The sausage quality as a restructured meat product 

determined by binding ability between meat particle and 

the other material, especially starch as a filler 

(Moedjiharto, 2003). Color was important for the food 

processing or not, similar with adour, flavor and texture. 

Color has a important role in food acception. Morever 

color can show the chemical changes on food, like 

browning in caramel (deMan1997). In visual, color 

establish before considering the other factor  (Winarno, 

2004). the good sausage was the healthly sausage, nitrit 

or another additive coloring for give a color to sausage 

has a bad influence for healthty so with SDRF peels 

concentrate can increase the color and provide the benefit 

for health. For the result research addition 20% of SRDF 

peels concentrate give the best result and was continous 

for microstucture observation by SEM. 

 

4.7.  Sausage Microstructure  

 The microstructure of the chicken sausage with or 

without SRDF peel concentrate addition Figure 4. 
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Figure 5. Scanning electron micrograph at 500x 

magnification of chiken sausage : (A) T0  

sample without SRDF peel concentrate 

addition and (B) T4 sample with 20% SRDF 

peel concentrate addition.  
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 Micrograph demonstrated a difference in chicken 

sausages of T0 as control and T4 with 20% SRDF peel 

concentrate added. The T0 had more protein and fat 

globula fiiling the spaces of the large voids. In these 

micrograph (Figure 5) showed the gel-like suspect a 

gelling process, which  suspected to be caused by an 

interruption of myofibrillar gelation. Water holding will 

be change at 60
o
C, caused by denaturing of the myofibril 

on the meat increasing the displacement of water into the 

extracellular (Soeparno,2005). The high temperature can 

led to the gel formation by the presence of protein and 

starch. The gel formation caused a decreasing the amount 

of water bound. The establishment of a gel involving 

protein , starch and water (Purnomo, 2000). The texture 

of T0 chicken sausages was high with 3.92± 0.19 showed 

with the gelatin process in these micrograph. 

 The T4 micrograph did not showed  the gel-like 

apperance. This is proven by 20% addition of SRDF peel 

concentrate effect due to fill the total solids in chicken 

sausage. In these micrograph apperance of total solid 

such as the fiber. Gelling process and fat globula not 

appreance as the T0 micrograph. The SRDF peel content 

the 23.39% of fiber to increase the power of water 

holding and fill voids. According to Ambasari (2009) the 

presence of crude fiber to food products caused the 

resulting product become more compact but decreased 

the tenderness. It  caused the SRDF peels concentrate 

contain acid can decrease a pH, and the protein will 



46 
 

hidrolyzed. The SRDF peel concentrate also decrease the 

fat caused the total solids. 

 According to Wahyuni (2012) micrograph on the 

quality of sausasage show the hollow space that influence 

from homogen dough. If  micrograph  show more 

compact mean in sausage a increase the addition. The 

increase compactness of microstucture can decrease the 

texture (Ariyanti, 2006). The micrograph T4 show the 

hollow space more than T0 so the dough of T4 wasn’t 

homogen and san influence the texture. 


