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Preparation of a nutritional Eereal Breakfast Food through Extrusion
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Abstract: The mixture of com, rice, and millet was extruded in Brabender Lab-station of DSE-25 Twin-Screw Extruder. The effects of

multi-grain, sucrose, and distilled monogly ceride on the exrudate qualities and extrusion system parameters were studied. The best recipe for the

nutritional cereal breakfast food was determined as follows: corn 60%, rice 20%, millet 20%, sucrose 8%, saccharin 0.1% and salt 0.5%. Under

these conditions, the product obtained had improved qualities of color, texutre and flavor.
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Table 1 Component contents in the extrusion experiments

ELEL] R S KK AR
K1 80 0 20
K2 60 20 20
Ks 80 20 0
Ks 70 20 10
Ks 100 0 0

WAL (X %5[X).90 C. 120 C. 160 C.
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Table 2 Effects of component ratio on extrudate qualities

POy 200 7 dm K K A K R KR BRAE B &£

£/(d/R) 2% T8 4/% 55/% /1IN %/Ns L* B*
Ki(8:0:2) 11.1740.60b 9.33#0.02a 59.95#3.8a 224.89346.6cd 121.52434.4a 344.97443.0a 84.6830.3ab -3.2920.1c
K2(6:2:2) 10.4520.35cd 9.32#0.05a 64.8724.6a 166.69242.1d 111.42+15.9ab 339.71438.6ab 84.97+0.2ab -3.56+0.0d
K3(8:2:0) 11.9620.82a 9.2840.00a 51.22#6.4a 319.63426.2b 105.57+17.9ab 324.94431.7ab 84.8540.1ab -2.9430.1b
Ka(7:2:1) 12.1240.59a 9.21#0.00a 53.7947.6a 287.00423.6bc  87.81#4.9bc 287.65430.6bc 84.57+0.3ab -3.4840.1d
Ks(10:0:0) 10.6740.38bc 8.8920.02b 57.82#4.7a 292.60#49.3bc  73.2647.5c  249.1848.6c 84.0640.2c -2.1420.0a
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Table 3 Effects of sucrose and monoglycerid on extrusion system

parameters
LS H4E/N m AR JE 77/Bar 5K JE 77 /Bar
A 169.7745.6a 28.90+2.8a 11.15#0.7a
A 157.0149.4b 27.5043.1b 10.9140.7b
Az 145.83%2.1c 26.8613.0c 10.85+1.0b
B1 157.7149.6¢ 25.58+1.1¢c 10.8040.6b
B> 159.99+11.8b 25.68+1.9c 10.324).6¢
Bs 160.9348.9b 27.42+1.3b 10.8040.5b
Ba 161.50+13.2a 32.32+1.3a 11.964).7a
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Table 4 Effects of sucrose and monoglycerid on extrudate qualities

s BEB FsK KE M R KM R KR AR RE %%
FJ(d/R) % T 4/% 55 /% #1IN #IN s I* a* b*

A1 9.9940.6a 7.6820.1a 46.45+13.0b 387.844939a 67.63+12.0a 184.24425.1a 84.34+0.8a -2.1020.4c . 31.56+.3a
A, 9.46+1.2b 7.73#0.3a 48.78+14.7ab 352.99+497.8b 54.66+13.6b 151.97452.2b 82.92+13b -1.4130.6b 31.21+l.1a
A; 8.3820.8c 7.4240.2b 51.99#12.7a 358.42483.0b 27.1424.8c 57.05+14.2c 82.33x0.8b -0.2640.4a. 29.2140.7b
B: 9.94#08a 7.8940.3a 58.34+46.3a 280.52+18.8c 53.68+17.0a 158.13462.9a 83.8540.7a -1.7840.8d 31.31+1.7a
B, 9.63#0.8b 7.64#0.1b 55.7643.9a 338.49424.5b 49.45+17.5ab 138.94462.2b 83.5740.9ab -1.42#0.8c 31.3040.9a
Bs 9.52+1.1b 7.61#0.2b 52.91+10.5a 348.11475.1b 45.424245b 106.38464.8c 82.94+1.7bc -0.76+0.9a 29.6840.9c
Bs 9.03+12c 7.4640.2c 29.2842.1b 498.5446.0a 50.68221.2ab 120.90459.5c - 82.42+1.3c. -1.0620.8b 30.35+1.6b
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