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Abstract
The processing conditions for the production of meat snack were investigated by using a Bonnot
Single-screw extruder. Pork and chicken meat were mixed with corn flour in various ratios, respecti-
vely, and extruded at different screw speeds(120-260 rpm). As the meat content was increased, the
expansion ratio, water absortion index, lightness and yellowness of the extrudate were decreased.
The expansion ratio tended to increase with an increase in screw speed, but the opposite relationship

was observed with the maximum meat content(meat :

corn flour=2 : 1). The maximum water absorp-

tion ratio was obtained at the screw speed of 190 rpm when the meat content was relatively low,
but it moved to 120 rpm as the meat content was increased. The bulk density of the extrudate was
signiticantly increased as the meat content exceeded 50%, and no significant differences in bulk density
was found at the highter meat content. The redness increased as the moisture content was increased.
The maximum breaking strength was attained at the meat-corn flour ratio 1: 1, and the breaking
strength tended to decreased as the screw speed increased.
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Table 1. Chemical composition of raw materials (unit : %)
Composition . Crude Crude Crude
W_\ Moisture protein fat ash
Pork rind (PT) 73.38(1.93)® 21.51(0.08) 4.46(1.06) 13.5(0.10)
Chicken breast (CB) 75.03(0.10) 22.58(1.52) 1.52(0.22) 1.48(0.42)
Corn flour (CF) 20.07(0.86) 5.81(0.46) 1.62(0.08) 0.29(0.16)
PR:CF = 1:3 27.73(051) 10.20(0.22) 2.50(0.24) 0.84(0.12)
1:1 41.62(047) 14.93(0.27) 3.32(04) 0.97(0.02)
2:1 53.59(0.24) 15.67(0.10) 4.12(0.26) 0.94(0.02)
3.1 57.78(0.78) 17.00(0.01) 4.41(0.36) 1.100.02)
CB:CF = 1:3 27.90(0.92) 10.62(0.53) 1.51(0.21) 0.49(0.21)
1:1 42.13(1.39) 14.41(043) 1.62(0.04) 0.69(0.17)
2.1 52.92(0.75) 17.18(0.07) 1.67(0.10) 0.90(0.17)

a) Values in the paranthesis are standard deviations

Table 2. Moisture loss of meat-corn flour mixtures du-
ring extrusion cooking®
(% of water in raw materials)

Composition Pork : Corn Chicken : Corn
0:1 10.24(0.64) ¥ 10.24(0.64)*
1:3 13.49(0.63)* 8.20(0.95)*
1:1 10.61(0.58)° 5.79(0.80)°
2.1 9.96(1.60)° ¢ 3.72(0.65) ¢
3:1 856(0.87)° 3.64(020) ¢

a) Values with the different superscripts in the same
meat are significantly different at the 5% level.
b) Values in the paranthesis are standard deviations.
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Table 3. Effect of screw speed(rpm) on the expansion ratio of extruded meat-corn flour mixtures®

Mixture Pork : Corn Chicken . Corn
ratio rpm 120 190 260 120 190 260
0:1 3.29° 340°° 3.54* 3.29° 3.40°° 3.54°
1:3 3.01° 3.24° 356 292° 3.012° 347°
1:1 1.59° 1.58° 204° 1.44° 1522° 1.75%
2.1 1.38° 1.152° 1.05° 1.10¢"® 1.16° 0.99°

a) Values with the different superscripts in the same ratio of same meat are significantly different at the 5% level.

Table 4. Effect of screw speed(rpm) on the bulk density of extruded meat-corn flour blends(particle size : 10~16

mesh)? (Unit © g/cm?)
Mixture Pork : Corn Chicken : Corn

ratio rpm 120 190 260 120 190 260

0:1 0.650* 0.515°" 0.450° 0.550* 0.480°° 0.370°
1:3 0.645° 0.630° 0.520° 0.615° 0.555* 0.495°

101 0.700° 0.665° " 0.660* 0.705* 0.650° 0.665°°
2.1 0.710* 0.680° 0.645° 0.715* 0.640° 0.666"
3:1 0.670* 0.645° - 0.730° 0.660° -

a) Values with the different superscripts in the mixture of same meat are significantly different at the 5% level.

Table 5. Water absorption index of the raw materials and the extrudates as affected by mixing ratio of raw

materials®

Mixture Raw materials Extruded blends

ratio Pork : Corn Chicken : Corn Pork : Corn Chicken . Corn
0:1 113.07(6.55) * ** 113.07(6.55) * 672.47(12.08) * 672.47(12.08)
1:3 109.28(3.93) ¢ 109.05(1.00) * 595.81(4.38)° 638.60(3.98)°
1:1 77.08(7.90)"° 76.95(5.15) " 307.83(11.18) © 411.64(22.66) ¢
21 62.08(5.90) ¢ 61.10(2.08) © 26751(1141)¢ 336.86(16.19) ¢
3:1 52.31(10.31) ¢ 60.9(4.1)° 233.92(9.78) ¢ 246.32(6.85) ©
1:0 21.79(5.80) ¢ 83(4.81)" 233.92(9.78) © 246.32(6.85) *

a) Values with the different superscripts in the same meat are significantly different at the 5% level.

b) Values in the parenthesis are standard deviations.
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Table 6. Effect of screw speed(rpm) on the water absorption index of extrudate(particle size : 10~ 16 mesh)?

Mixture Pork : Corn Chicken : Corn
ratio rpm 120 190 260 120 190 260
0:1 696.40° 765.05° 709.95°° 696.40° 763.05° 709.40%°
1:3 601.95* 592.65° 592.70° 642.45° 659.25° 653.95*
1:1 257.90° 230.00* 23040° 37855 369.05* 328.35°
2:1 282.75*° 255.35° 265.80° ° 342.40° 333.85° 307.7°

a) Values with the different superscripts in the same mixture ratio of same meat are significantly different at the

5% level.

Table 7. Effect of mixing ratio of raw materials on the color of extrudates®

Mixture Pork : Corn Chicken : Corn
ratio L a b L a b
0:1 71.74(1.10)*®  -18.06(0.28)* 3238(0.20)*  71.74(1.10)* -18.06(0.28)*  32.38(0.20)°
1:3 64.62(0.78)°  -12.23(033)" 24.15(030)® 66.45(1.26)° -14.94(0.75)°® 31.33(1.17)*°
1:1 59.70(3.74)¢ - 871(0.76)¢ 17.99(0.12)c 67.81(239)° -1313(029)° 2642(151)"
2.1 5442(036)¢ - 6.17(0.19)¢ 1759(051)¢ 61.04(3.16)c - 928(1.05)¢ 2333(197)°¢
3:1 51.67(145)¢ - 590(048)¢ 15.88(0.34)¢ - - -

a) Values with the different superscripts in the same color value of the same meat significantly different at the 5%

level.

b) Values in the parenthesis are standard deviations.

Table 8. Effect of screw speed(rpm) on the breaking strength of extrudates® (Unit : kg)
Mixture Pork . Corn Chicken : Corn
ratio rpm 120 190 260 120 190 260
0:1 1975* 1.840°° 1.430° 1975 1.840°° 1.430°
1:3 2.120* 1.990°° 1.745° 25402 2.300°° 1490°
1:1 2.387° 2.337°° 2.297° 2.5052 1.795°°® 1.660°
2.1 1.870° 1.560° 1.760*® 2.190° 1.355° 1.590°%°

a) Values with the different superscripts in the same mixture ratio of the same meat are significantly different at

the 5% level.
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Table 9. Correlation coefficients between the properties of the extrudates of meat-corn flour mixtures®

Paired variates

Correlation coefficients

Pork : Corn Chicken : Corn
Expansion ratio vs Bulk density —0.934%* —0.988**
Expansion ratio vs Water absorption index 0.991** 0.984**
Expansion ratio vs Breaking strength —0.376 0.160
Bulk density vs Water absorption index —0.965** —0.975**
Bulk density vs Breaking strength 0.626** —0.059
Water absorption index vs Breaking strength —0.447 0.113

a) *: Values are significantly different at the 5% level.
** ! Values are significantly different at the 1% level.
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