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Abstract

rotating twin screw extruder. The effect of particle size (250, 500 and 600 pm), feed moisture

This study investigated the physicochemical properties of corn grit flour modified by co-
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content (14, 16 and 18 %) and screw speed (300, 350 and 400 rpm) on color, expansion ratio, bulk

density, water absorption index (WAI), water solubility index (WSI) and rheological of modified

extrudates was investigated. Increasing feed moisture content resulted exudates with higher bulk

density, WAI and cold paste viscosity, but lower the expansion ratio and WSI. Increasing particle

size caused a brighter color and higher amylose content than small particle size. The expansion

ratio and WSI increased with increasing the screw speed.

Keywords: corn grit; modified starch; extrusion; physical property; chemical property
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Particle | Feed | Screw Color Bulk Water Water
Experiment| size [moisture|speed Bpansion density |absorption| solubility
(micron)| (%) | (rpm) o e o ratio (/100 ml) |  index index
1 250 14 300 |85.13+0.61 | 7.86+0.78 | 39.34+0.87 | 4.09+0.08 | 4.73+0.08 | 3.72+0.06 | 48.90+0.50
2 250 14 350 |84.50+0.44| 7.63+0.27 |37.08+0.94(4.24+0.07| 4.29+0.07 {3.07+0.03(51.13+0.89
3 250 14 400 (83.15+0.51| 7.94+0.32 {37.18+0.75|4.21+0.05|4.3+7+0.10{2.43+£0.03[59.86+2.09
4 250 16 300 (84.60+0.38| 8.12+0.43 (40.09+1.65|4.21+0.08| 4.17+0.13 (3.84+0.11{51.13+£1.21
5 250 16 350 (83.17+0.17| 7.79+0.11 |38.89+0.15|4.22+0.06| 4.07+0.10 {3.89+0.11{48.89+1.09
6 250 16 400 (82.61+0.22| 7.37+0.26 {35.39+1.19|4.13+0.07| 4.10+0.07 {2.36+0.01(64.51+£1.26
7 250 18 300 |86.44+0.10] 9.00+0.17 |43.33+£1.13|3.81+0.07| 6.33+0.27 {4.79+0.09(42.50+0.64
8 250 18 350 [85.54+0.79| 8.28+0.94 (40.82+3.06|4.08+0.07| 4.76+0.17 {4.44+0.03(45.48+0.42
9 250 18 400 (85.27+0.40| 7.66+0.41 (39.34+1.69|4.08+0.04| 4.60+0.14 (3.46+0.03(53.94+1.58
10 500 14 300 (85.48+0.19| 9.37+0.20 (43.91+1.37|4.21+0.05| 4.94+0.10 (3.67+0.07(48.21+2.54
11 500 14 350 (85.62+0.44| 8.44+0.50 (41.43+1.69|4.22+0.10| 4.51+0.29 (2.61+£0.03(61.22+1.33
12 500 14 400 (85.34+0.20| 7.97+0.25 (40.49+0.87|4.40+0.09| 4.38+0.15 {2.80+0.08(58.82+0.62
13 500 16 300 [87.32+0.22|8.97+0..38 |44.03+1.73|3.79+0.08| 7.63+0.18 |4.88+0.06|42.03+0.55
14 500 16 350 |87.53+0.61| 8.42+0.52 |44.47+2.13|4.02+0.08| 6.99+0.16 [4.66+0.15[44.73+0.84
15 500 16 400 |87.70+0.63| 7.94+0.67 |41.96+1.62|4.17+0.07| 6.12+0.15 {3.82+0.16(52.16+1.35
16 500 18 300 |87.84+0.29] 9.02+0.51 |44.36+1.78|3.51+0.12| 9.45+0.28 [5.53+0.06(35.70+0.53
17 500 18 350 [87.84+0.33|8.64+0..2344.01+2.21]|3.79+0.07| 8.37+0.32 |5.38+0.07|39.62+0.55
18 500 18 400 |87.17+0.27| 9.07+0.30 |45.33+1.77(4.02+0.10| 7.26+0.19 {5.03+0.09(41.64+1.38
19 600 14 300 [85.62+0.25|8.97+0.27 |44.13+1.57|4.15+£0.08 5.05+0.14 |3.45+0.20|50.72+1.98
20 600 14 350 |85.05+0.23| 8.78+0.21 |42.11+0.83|4.13+0.06| 4.67+0.21 {2.99+0.07 [53.86+0.64
21 600 14 400 |84.88+0.41| 8.36+0.41 |40.35+1.46|4.05+0.04| 4.63+0.12 {2.05+0.02(63.44+1.31
22 600 16 300 |86.58+0.10|10.02+0.38|45.77+1.26|3.82+0.10| 8.00+0.20 {4.56+0.08(42.01+3.59
23 600 16 350 [85.87+0.44|10.25+0.39|44.76+0.60|3.85+0.08| 6.60+0.21 |3.89+0.09|46.54+1.89
24 600 16 400 |86.90+0.41| 8.73+0.44 |43.65+1.54(4.10+0.06| 5.81+0.24 {3.30+0.09 [49.78+2.77
25 600 18 300 [86.29+0.25(10.46+0.48|44.35+2.00|3.54+0.09| 9.61+0.26 |5.69+0.13(33.01+1.22
26 600 18 350 (86.57+0.64|10.16+0.71(45.52+2.05|3.54+0.08| 9.05+0.15 {4.99+0.08(39.02+2.09
27 600 18 400 [86.36+0.45/10.21+0.63(45.94+1.29|3.65+0.05| 8.05+0.08 {4.26+0.06(41.05+0.82
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FDAFINE1 (p > 0.05)
efnwingAnssuvesnislinaain
amwiumﬁﬂmﬁizﬁuQmuqﬁuazmeuﬁ
uANANSAUAIL profile (extrusion) UBINITILATIZN
RVA dmduudadnlnaunmenuiaudsi 3 aua

ManeulagnaINsEUIUNITeNGN T laNaRegUT

1 93U7 1 () wansaudfnisivauazainudy

wilnvasutsdlnaunneruia 3 vuin dslaini
nsEUIUMTeNGNITu Iﬂawmﬂﬁmmﬂamm 250
lunsou %ﬂﬁmmwﬁmqqﬁqm 509891 f9 Tlvun
600 way 500 luAseu muaau aziuladnainy
wilaveutisiriiunszuiunisiondngduasiini
Aoudnags wagndsanangamgdl (deinutisan)

NUIANUNLALLNEUY (final viscosity) &

M15°9% 2 audilumsivawazanudunilaveandslinlinauareudauwlsmenssuiunisendngdu

Cold Final Peak Cold
Raw peak Hold Breakdown Set back
Experiment| peak (1) viscosity time peak (1)
(cP) (cP) (cP) (cP)
(cP) (cP) (min) (cP)
1 313.00+16.52|319.00+16.09| 44.33+4.16 |274.67+12.01| 177.33+4.51 |133.00+1.00|2.27+0.07 | 629.64+26.10
2 279.67+£19.66|281.33+18.50| 55.00+19.08 |226.33+18.77|164.33+17.90|109.33+1.53| 2.09+0.03 | 592.00+34.39
3 275.67+£13.58|276.00+14.53| 85.67+7.57 |190.33+21.22| 184.67+4.04 {99.00+11.27|2.24+0.10| 586.68+17.19
4 452.33+23.97|453.67+24.54 [ 107.67+29.57|346.00+16.00 | 264.00+26.06 | 156.33+5.13| 2.11+0.03 | 912.87+34.09
5 399.33+28.22|400.00+27.78| 64.67+9.29 |335.33+33.65| 184.00+9.54 |119.33+1.53|2.11+0.08 | 833.37+42.02
6 384.00+12.53|382.67+12.58 | 91.33+21.94 |291.33+24.01|187.00+21.70| 95.67+1.53 | 2.13+0.07 | 810.08+23.69
7 616.00+22.61(625.67+30.89 | 128.67+2.08 |497.00+29.51| 350.67+2.89 |222.00+1.00|2.29+0.19 [1168.08+17.59
8 504.67+11.50|504.33+13.01| 116.33+1.53 |388.00+14.53| 280.33+1.15 | 164.00+1.00|2.09+0.03 | 1038.76+3.96
9 451.00+17.35(453.00+19.92| 111.33+3.51 |341.67+16.86| 249.67+2.52 |138.33+1.15|2.09+0.03 | 904.04+26.34
10 393.00+25.51(394.00+27.51| 107.33+5.69 |286.67+22.01| 286.67+4.16 |179.33+2.89|2.11+0.03 | 818.18+28.94
11 321.00+£17.35(321.67+17.79| 95.33+15.50 |226.33+19.50|249.67+14.98|154.33+4.16| 2.15+0.04 | 675.06+24.32
12 304.33+17.10|305.00+18.25 | 88.67+14.57 |216.33+17.47|219.00+12.49|130.33+2.52| 2.15+0.04 | 638.77+22.09
13 449.00+13.00(450.33+11.85| 107.33+2.52 |343.00+13.89| 352.33+3.51 |245.00+1.00|2.13+0.07 | 944.29+20.88
14 405.00+7.81 | 406.67+5.51 | 83.00+14.00 [323.67+17.21|296.33+13.32(213.33+3.06| 2.15+0.04 | 848.75+13.34
15 350.00+13.00(349.67+21.39| 102.67+5.86 |247.00+15.59| 283.33+2.08 | 180.67+3.79|2.29+0.03 | 729.52+45.45
16 763.00+£19.00|752.67+24.38| 109.67+7.37 |643.00+17.09|465.67+10.69|356.00+4.00 | 2.09+0.03 | 1566.48+24.21
17 582.33+13.32|583.00+13.08| 113.33+4.93 |469.67+18.01| 388.67+5.03 |275.33+1.53|2.22+0.14|1177.82+11.59
18 511.00+13.23|545.33+65.53| 111.67+2.08 |433.67+67.00| 346.67+2.52 |235.00+4.58|2.89+1.37|1035.69+20.96
19 331.67+35.64330.33+32.72| 61.33+25.42 | 269.00+8.00 |226.33+23.86|165.00+2.65|2.07+0.00 | 664.11+40.63
20 253.33+10.79|254.33+12.22 | 46.67+14.01 | 207.67+7.77 {190.00+13.08 | 143.33+2.08| 2.29+0.21 | 548.07+16.69
21 237.00+£1.00 | 239.67+2.89 | 53.00+1.00 | 186.67+2.08 | 180.00+1.00 {127.00+2.00|2.11+0.03| 521.32+2.44
22 537.00+18.74539.33+26.27 | 115.00+29.31 | 424.33+7.37 [367.33+24.19|252.33+5.13(2.16+0.10|1091.33+37.83
23 438.00+5.29 | 439.33+5.86 | 104.67+1.15 | 334.67+4.73 | 308.67+2.52 {204.00+1.73|2.14+0.12| 920.58+8.05
24 356.67+28.29|359.33+27.47 | 71.67+26.76 |287.67+10.97|250.33+26.10|178.67+4.04 | 2.27+0.20 | 729.75+37.52
25 785.33+£16.07|779.33+14.05]|169.33+20.21|610.00+14.80|547.67+19.55|378.33+1.53| 2.13+0.07 | 1589.81+36.40
26 617.33+£12.86|615.67+11.93| 141.33+1.53 |474.33+12.86| 430.67+2.52 |289.33+2.31|2.11+0.03|1270.03+31.13
27 534.00+14.18|529.33+17.90| 121.33+6.66 |408.00+15.72| 365.00+3.46 |243.67+4.73|2.13+0.07|1095.52+18.84
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