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Preparation of Nutritional Coarse Grain Powder by Twin-Screw Extrusion
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Abstract: Nutritional coarse grain powder was developed using twin-screw extrusion technology with mixed powder of corn,
unpolished rice, oat and wheat bran. The effects of water content in raw materials, screw speed and barrel temperature on quality
indices including radial expansion degree, gelatinization degree and water-absorbing capacity of extruded powder were investigated.
An orthogonal array design was used to determine the optimal process parameters for the preparation of nutritional coarse grain
powder as follows: water content in raw materials of 15%, screw speed of 130 r/min, and barrel temperature of 160 ‘C. The radial
expansion degree, gelatinization degree and water-absorbing capacity of the obtained product were 3.26, 91.87% and 491.8%,

respectively.
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Table 1 Factors and levels used in orthogonal array design
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Fig.1 Effect of water content in raw materials on radial
expansion degree and gelatinization degree



P

120 2012, Vol. 33, No. 18 =1

il =

X TLEHA

BN PR K Sy BRI VAT B . K AED B
(S S e N RO (N A9 15 O (S 7/ S N Y M= |
FZRG YNGR, FE5r He i #2 vhony DLyde /> 2k} 8] R AH
HAEH, PSRBT UITEN: « O RS A Y T 2
BUBRBE, 2 A £ o T B 2 FL B A 45 0 IR S ZE ) i, %
P AL R AR W . B BUE, RS
KEK, W E) e, AR, PR
N, TEAHE R RS T, PR SKER RS, 7
mi AR ) A B B2 S TG B A 3, 7 i AR Tl A
TED R K 5K 15% Ik B i KfEH . kS K2
B, K AR AT B R PR K & 8w i,
ik (R K 43 D 2 R R T PR S K, A LA R
i 45 L5 25 0 s A W 2 KK 4 1 IR JRUAT IR 28 TR A
T LB 1) B AR AT AR %5 RN 3, AERA S R YR
(2 A

B B A 5% s ) 0 B R bR . I 1 T
WAL FEZE MRS KR 15% ~18% YU v, Wkk
K I e O AR S AR AR PR . MR B K = IR
I, BEA YR 3G, e R R T K B
] B 2 TR AR AR E, BRI BB R OK, Rt
5555 FEALAR) P8 Do) 1) JRR 48 0 386 K, R AL B 4 B I T 8
BIAGEE T el WL K i, B R R T 4k
aeiin, TRk K o (R W RIAE R, ks T Ak
L BE R HUALET P BE L BRRFRIUBE 11 2 [A) R B, FRAIR T
SRR RIS, S — 7T, KR Rk, )
WK B R R, IR T L 1T A ABE 0 A eyl 3 R s
77, M VLR AL T R v il v FRORES AT 2 BORI AL
JE£ 1 B A .

540 ¢
< 0g
S S0
on 480
R
£ 460 |
§Mw
a0t
400 1 1 1 1
12 15 18 21 24

YRS K 1%
B2 YkEkKEXPKERERER

Fig.2 Effect of water content in raw materials on
water-absorbing capacity
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Fig.3 Effect of screw speed on radial expansion degree and
gelatinization degree
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Fig.4 Effect of screw speed on water-absorbing capacity
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Fig.6 Effect of barrel temperature on water-absorbing capacity
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Table 2 Orthogonal array design protocol and corresponding results
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