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ABSTRACT

Expired sausage waste can pollute the environment and is a good source of nutrition so that in this study it
is used as an alternative raw material feed. The method used in this study is an experimental method with
Factorial Completely Randomized Design (CRD) with 2 factors, namely temperature and time. The result
obtained from this study was the best drying with temperature of 60 C for 20 hours which resulted in the
best effect on water content reduction of 10.80%, 10.33% protein content, 13.22% fat content, 6.79% ash
content, TBA (Thiobarbituric acid) value of 0.613 mg malonaldehyde/kg.
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Introduction

The production of the processed meat industry in
Indonesia has experienced a significant increase.
Data obtained from one of the food processing in-
dustry in this case the type of sausage there is a pro-
duction of 22,400 tons per year or a production of
about 62 tons per day with total sausage waste ex-
piring on average by 5% per day with a total of 3.1
tons per day. Expired sausages are sausages that are
not suitable for consumption or sausages that have
experienced a consumption limit (Fitriadi et al.,
2015). If the waste is not managed properly, it will
cause disease and pollute the environment, so it
needs to be processed to be useful material.
Expired sausage is an alternative feed raw mate-
rial. The weakness of expired sausages is the avail-
ability of fluctuations and rapid degradation of nu-
trients by decomposing bacteria so that they are not

utilized (Desrosier, 1988). The use of the drying
method will affect the quality of the product pro-
duced. There are two drying methods used in the
processing of food products namely natural and ar-
tificial (Argyropoulos et al., 2011; Babu et al., 2018;
Purwaningsih, 2012). The application of using this
drying method is influenced by several factors
namely temperature, drying time and type of mate-
rial to be dried (Pareek and Kaushik, 2012). The less
nutrient content is lost, the more effective the drying
method is carried out (Zhang et al., 2019). This will
provide added value to the product produced,
namely fish feed substituted with expired sausage
waste.

Materials and Methods

The study used an experimental method which con-
sists of time and temperature of expired sausage
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drying. The drying temperature and time were de-
termined with 9 treatments, namely temperature of
40, 60 and 80 °C and time of 20, 25 and 30 hours and
3 replications. The variables observed in Stage 1
were water content, protein, fat, ash, amino acid and
TBA value (Thiobarbituric acid) (Lutoshkin ef al.,
2016). The data obtained from the study were then
analyzed statistically by using one way ANOVA
test.

Results

Nutritional Value of Expired Sausage Flour

Expired sausage waste is waste that has good pro-
tein content. Sausage waste if it is not used, it will
pollute the environment and its nutritional value is
not utilized. Based on the result of amino acid
analysis using high performance liquid chromatog-
raphy (hplc) method, it was found 20 types of
amino acid consisting of 10 types of essential amino
acid and 10 types of non-essential amino acid. Es-
sential amino acids found in expired sausages were
leucine 2.5%, methionine 1.7%, arginine 2.7%, iso-
leucine 2.8%, phenylalanine 1.8%, valine 2.6%,
threonine 2.2%, lysine 3.7%, tryptophan 0.8% and
histidine 1.2%. Non-essential amino acids found in
expired sausage flour are asparginine 0.6%,
glutamine 0.3%, aspartate 0.3%, glutamate 3.7%,
serine 0.1%, glycine 4.3%, alanine 2.8% proline 2%,

Table 1. Data of oven drying temperature.
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cystine 0.6% and tyrosine 1.4%.
Chemical Characteristics of Expired Sausage Flour

The chemical characteristics of expired sausage
flour obtained through Stage I study were oven dry-
ing with temperature and time to result in the best
drying. The data of drying result is presented in
Table 1 and Table 2.

From the data in Table 1 and Table 2, it can be ob-
served that the best drying temperature and time
are 60 °C and 20 hours respectively. Moisture con-
tent of the sausage flour ranged from 1.42 to 34.33%,
while the range of moisture content which is good
for feed ingredients is around 10%. The best mois-
ture content in this study, obtained at temperature
of 60 °C in 20 hours, is 10.80% and the highest mois-
ture content at temperature of 40 °C in 20 hours is
34.33%.

The results of statistical analysis show that tem-
perature is very influential on the moisture content
of expired sausage flour. It shows that the higher
the drying temperature, the faster it can reduce
moisture content. It is in line with the opinion of
Atmaka et al. (1996) which states that temperature,
drying air and humidity are factors that determine
the drying process. Likewise the properties of dried
materials such as initial moisture content, size and
partial pressure of the materials will affect the dry-
ing process. Further explanation by Masduki et al.,
(2014) stating that drying of seaweed (Sargassum

Temperature Water Protein Ash Fat
(°C) Time (hour) Time (hour) Time (hour) Time (hour)

20 25 30 20 25 30 20 25 30 20 25 30
40 343 335> 322¢ 9.8 9.9 9.9 3.0¢ 4.1° 4.5 25.8¢ 244> 222¢
60 10.8* 8.5° 6.2¢ 10.1=  10.3*  10.3° 4.6 5.7 5.9 20.6° 20.6° 19.1°
80 2.4 1.9° 1.4° 7.6 7.1° 6.3° 6.3 6.5 6.7¢ 16.0c 154>  13.22
The best 60 60 40 60 60 60 80 60 80 60 60 80

temperature (°C)

Table 2. Data of oven drying time.

Time Water Protein Ash Fat

(hour) Temperature (°C) Temperature (°C) Temperature (°C) Temperature (°C)
40 60 80 40 60 80 40 60 80 40 60 80

20 343 10.8* 2.4b 9.8° 10.1° 7.6° 3.0° 4.6 6.3 25.8¢ 20.6° 16.0°

25 33.5¢ 8.5 1.9° 9.9 10.3 7.1° 4.1° 5.7 6.5¢ 24 4¢ 20.6° 15.4°

30 32.2¢ 6.2¢ 1.4° 9.9 10.3 6.3° 4.5 5.90 6.7° 22.2¢ 19.1° 13.22

Best time (hour) 30 20 20 25 20

20 20 20 30 20 20 20
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polycystum) by using oven at 60 °C reduces moisture
content faster than wind drying for 5 to 6 days and
sun drying for 3 to 4 days. Oven drying is likely to
provide more stable temperature compared to sun
drying and wind drying.

Thiobarbituric Acid (TBA) Test

Analysis of TBA value (Thiobarbituric acid) of ex-
pired sausage flour was performed on expired sau-
sage flour with the best drying in the first stage. This
analysis aims to find out the rancidity in the expired
sausage flour. Rancidity that occurs is caused by the
reaction of fat oxidation. The result of TBA value
analysis of expired sausage flour was 0.613 mg
malonaldehyde/kg. Jhon et al. (2004) states that
TBA value of good quality products is less than 2
mg malonaldehyde/kg. Further explanation by
Chen et al. (1996) stating that the maximum TBA
level for livestock and fisheries is 1 - 2
malonaldehyde/kg.

Conclusion

Based on the study results, it can be concluded as
follows: Characteristics of temperature and time
considered the best in the production of expired
sausage flour was by oven drying at 60 °C for 20
hours producing the best expired sausage flour with
the following chemical compositions: 10.80% mois-
ture content, 10.11% protein content, 20.60% fat con-
tent, 4.60% ash content and TBA (Thiobarbituric
acid) content of 0.613 malonaldehyde/kg.

Acknowledgements

The researchers would like to thank the University
of Jenderal Soedirman, Prof. Dr. Ir. Suwarto, M.S.
and the Leader of the faculty of fisheries and ma-
rine science at University of Jenderal Soedirman Dr.
Ir. Isdy Sulistyo, DEA.

References

Argyropoulos, D., Heindl, A. and Mu, J. 2011. Original
article assessment of convection, hot-air combined

Eco. Env. & Cons. 26 (4) : 2020

with microwave- vacuum and freeze-drying meth-
ods for mushrooms with regard to product quality.
333-342. https:/ /doi.org/10.1111/j.1365-2621.2010.
02500.x.

Atmaka, W. and Kawiji. 1996. Pengaruh suhu dan lama
pengeringan terhadap kualitas tiga varietas jagung
(Zea mays L.). Jurnal UNS. 6 (7) : 59-65.

Babu, A K., Kumaresan, G., Aroul, V.A. and Velraj, R. 2018.
Review of leaf drying/: Mechanism and in fl
uencing There are no sources in the current docu-
ment., drying methods , nutrient preservation , and
mathematical models. Renewable and Sustainable
Energy Reviews. 90(April), 536-556. https:/ /doi.org/
10.1016/j.rser.2018.04.002.

Chen, Z. Y., Chan, P.T., Ma, H.M,, Fung, K.P. and Wang,
J. 1996. Antioxidative effects of ethanol tea extracts
on oxidation of canola oil. Journal Soc. 73 : 375-380.

Desrosier, N.W. 1988. Teknologi Pengawetan Pangan.
Edisiketiga. Penerjemah M. Muljohardjo. UI Press:
Jakarta. 23 him.

Fitriadi, R., Nursyam, H. and Ekawati, A.W. 2015. Utiliza-
tion of expired sausage meal as a source of protein
in feed formulations for growth of Tilapia oreochromis
Sp. International Journal of Scientific & Technology
Research. 4(8) : 79-81.

John, L., Cornforth, D., Carpenter, E., Sorhem, O., Peetee,
B.C. and Whittier, D.R. 2004. Comparison of color
and thiobarbituric acid values of cooked hamburger
patties after storages of fresh beef chubs in modified
atmosphere. Journal Food. Sci. 69 : 608-614.

Lutoshkin, M. A., Petrov, A.L. and Golovnev, N.N. 2016.
Acid-Base, Complexing and Spectral Properties of
Thiobarbituric Acid and Its 1,3-Derivatives in Aque-
ous Solutions: Spectrophotometric and Quantum
Chemical Approach. Journal of Solution Chemistry. 45
(10) : 1453-1467. https:/ /doi.org/10.1007 /s10953-
016-0525-3.

Masdugqi, A.F., Izzati, M. and Prihastanti, E. 2014. Efek
metode pengeringan terhadap kandungan bahan
kimia dan rumput laut (Sargassum polycystum).
Jurnal Sains. 9 (2014) : 1-9.

Pareek, S. and Kaushik, R.A. 2012, Effect of drying meth-
ods on quality of Indian gooseberry (Emblica
officinalis Gaertn.) powder during storage. Journal of
Scientific and Industrial Research. 71(11) : 727-732.

Purwaningsih, E. 2012. Cara Pembuatan Tahu and Manfaat
Kedelai. Ganeca: Bekasi. 84 him.

Zhang, L. Qiu, J., Cao, X., Zeng, X., Tang, X. and Sun, Y.
2019. AC SC. Food Hydrocolloids. https:/ /doi.org/
10.1016/j.foodhyd.2019.03.043.




