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Table 1 Design for extrusion experiments with coded and real variable levels.

Formulation Variable Symbol Code level
-1 0 +1
Ratio of SCG:BW (%) A 25 50 75
Feed Moisture (%) B 14 17 20
Screw Rate (rpm) C 120 160 200
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Table 2 Proximate compositions (g/100g) of Spent Coffee Ground (SCG) and Wheat Bran (WB)

Spent Coffee Wheat Bran
Component Ground (WB)
(SCG)
Fat 11.31+0.189 3.14+0.25
Protein 9.35540.149 14.78+0.509
Ash 1.799+0.366 5.635+0.51
Moisture 7+0.4 10.76+0.24
Total Fiber 58.31+0.709 48.94+0.424
Soluble Fiber 6.72+1.22 3.35+0.99
Insoluble Fiber 43.93+0.709 58.31+0.709

Table 3 Coefficient of Variables in the Suggested Model for Formulation Variables

Parameter Final Humidity aWw ER Hardness (N)
Ratio of SCG:BW (%) 0.0001*** 0.0001%**  0.0001*** 0.0001***
Feed Moisture (%) 0.0152* 0.0078** 0.0023** 0.002**
Screw Rate (rpm) 0.0526 0.1825 0.0015%* 0.0001**=*
Ratio of SCG:BW xFeed Moisture 0.0031** 0.0067** 0.1404 0.8739
Ratio of SCG:BW xScrew Rate 0.9443 0.1017 0.0084** 0.03*
Feed Moisture xScrew Rate 0.0646 0.6973 0.0466* 0.0342*
F Value 0.0001%** 0.0005%**  (0.0001*** 0.0002%**
Lack of fit 0.6077 0.121 0.8643 0.3267
R? 0.945 0.93 091 0.872
Adjust R’ 0.897 0.906 0.877 0.843

*Significant at P <0.05; ** significant at P <0.01; *** significant at P <0.001
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Fig 1 Response surface plot showing the effects of
the Ratio of SCG:WB and Feed Moisture on Final
Humidity.
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Table 4 Optimized solution obtained using the response optimizer

Response variable

Final Humidity (%) aW ER

Hardness (N)

Predicted responses 4.73

0.29 123 68.51
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In this project, study of application of food by products (Spent coffee — wheat bran) in order to producing
fiber solid foam using extrusion was carried out. Central composite design was used for evaluation of
variables containing spent coffee: wheat bran ratio (75:25, 50:50, 25:75), feed moisture content (14, 17,
and 20) and screw speed (120, 160, 200 RPM) on moisture, water activity, expansion index, hardness and
microstructure of extrudates. Results showed that by increasing spent coffee and moisture, water activity
and humidity of solid foams were increased significantly. However screw speed had no effects on both
properties. Improvement of spent coffee: wheat bran concentration in formulations in order to higher
concentration of nonsalable fiber caused an increase in hardness and decrease in expansion index
significantly. Increasing feed moisture content (14, 17, and 20) and screw speed simultaneously, showed
an increase in expansion index and decrease in hardness. Microstructure survey of solid foams illusterated
that increasing spent coffee: wheat bran ratio leaded porosity reduction and improvement of cell wall size
and reducing in air buble diameter. Based on optimization results, in order to production of solid foam
with appropriate characteristics such as final moisture content (4.73%), wateractivity (0.29), expansion
index (1.23), hardness (68.51 N), the process conditiond were determined at spent coffee: wheat bran
ratio (69:31), feed moisture content (14.1) and screw speed (190 RPM)

Keywords: Extrusion, Wheat bran, Coffee processing waste, Solid foam

*Corresponding Author E-Mail Address: e.milani@jdm.ac.ir

AN


http://dx.doi.org/10.52547/fsct.17.103.67
https://fsct.modares.ac.ir/article-7-37279-fa.html
http://www.tcpdf.org

