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Abstract

The objective of this study was to determine the change in paste viscosity of extruded buckwheat pre-
pared by changing the screw speed (180, 220, 260 rpm), barrel temperature (80, 100, 120°C), and mois-
ture content (15.0, 22.5, 30.0%). Paste viscosity parameters of extruded buckwheat were influenced by
tested extrusion variables. As the screw speed increased, the final viscosity decreased, whereas setback
viscosity increased. As the barrel temperature increased, cold peak viscosity and breakdown viscosity
reduced. Also, when moisture content increased, cold peak viscosity, through viscosity, breakdown vis-
cosity, and setback viscosity increased. Paste viscosity of buckwheat extrudate was possible to control

by changing extrusion variables.
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A3 A L7F Y7 E 135, Dong-Ah Flour
Mills Co., Korea)s ©]-&3}5it}.

AEMY
GE2AE WY AxE A& U dEAYY)
(THK 31T, 21H71ADNE o]galuy, &3F 4

3
73E
29 mm, 4°]¢} A7 H&(@L/D ratioyE 25:1 °IUAS
o 237 WEe Fg 29k 2 ARl AL
3.0 mmSl AL ARSEIH o, & AlE 74z}
of FEEHo] HEE 7gsle] T F 4°CHlA]
24X 7} vz gt RS J:lsﬂ)\LEHi ZHe

N

WE L= AE7|et WE AMgsl] 23T
Ad&2AE IS #5—%&(15.0/22.5/30.0%),

Wl 92 5 (80/100/120°C), =A% 3744 5 (180/220/
260 pm)E =H S, 98 AFJERE 143.8 g/min
2 735 4EAYES 50°CelA 1417 B
o 2= A2(J-300S, JISICO Co.. Korea)dt & )3t
AEAY WEELS AER ARSI

SAS program(Statistical
Analysis System, Release 8.01)S ARME-5te] WHEIE
A 3|AEH R FAXNEE st

NEEW RAOA SYRsE AT sdss

N

Ocm 6 105 15 195 255 315 375 435 495 355 615 64.5 675 60.5
1 1 3 3 2 2 1 1 4 1 1 )1
1. 1/2 Pitch screw 1. Q0, injection 1/Dratio: 25:1
2. 2/3 Pitch screw 3. forward paddle ®:29%m

4. Reverse screw element

Fig. 1. Screw configuration of model(THK 31T).
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Fig. 2. RVA temperature profile and pasting parameters.

Table 1. Coded level for independent variables used in
experimental design

Level
X, Independent variables ] ege i I
X, Screw speed (rpm) 180 220 260
X, Barrel Temp (°C) 80 100 120
X, Moisture content (%) 15.0 22.5 30.0
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-1, 0, 18] Al 7R 502 2353} 3% tHTable
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Aol

A, oo

HO[AEXHE

Z4zte] FAMFANA GERFE FEAFES W
DARe Hx EAL dotir] sl AS=
22 71(RVA, Rapid visco analyser, Newport Scientific
Inc. RVA-4, Australiayg ARE3IITH 2129 &4
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Elo] A8 3.5 g(14% TEFF 715)yE ¥ 25 mL
o) 25,2 Yo kg, paddled o83t 13 2
v & Aol
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Fig. 3. RVA graph of raw buckwheat starch and buckwheat
extrudate. Extrusion conditions were moisture content 22.5
%, barrel temperature 120°C, and screw speed 260 rpm.
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Fig. 4. Response surface plot of cold peak viscosity as
input functions of screw speed and barrel temperature at
extrusion moisture content 15.0%(a), 22.5%(b) and 30.0
%(c).

Y, = -373.56944+8.18472X,-8.56458X ,-1.16852X,
-0.01365X,X,+0.12639X X,-0.11889X,X,-0.02115X 2
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Fig. 5. Response surface plot of trough viscosity as input
functions of screw speed and barrel temperature at
extrusion moisture content 15.0%(a), 22.5%(b) and 30.0
%(c).

i=]
o 7t A= g3 AvE o g st A
z7} d3Ee] Fmrt gadtiE Ryx ok
(Gomezs et al., 1983; Holm er al, 1988a; Holm
et al. 1988b). '

AL
al
=

FRIAHEE A2 IPESL HAHE] Ao
24 33l74 Z RVA paddiedl] 28] sl|o]AEd)

7HiAE w2l gl e sshdiglzte] whjet
Aiabe debe] Jed vehls 327 AvkLee
Z+ Kwon, 1998).

Tzl W 374 AYATR,
T 087322 MRS Hgsidlon, FAHL
% frelidol 1 ATHP<0.0001). A¥E A=

N

do |

[e}
i

w55

im0
s
o 106,67
-
20~ e sami oot >
T,
1e0.00 5090
Broakdown wseashy )
s
sie
2sa _
iz
- 10687
e e Banal Tempoy v
260,00 T e | TR >
23953 ——— o
Scraw Spasatpmy 206 67 - .
1e0.00 80.00

Erankigiwes iacosivie B

(c)

Fig. 6. Response surface plot of breakdown viscosity as
input functions of screw speed and barrel temperature at
extrusion moisture content 15.0%(a), 22.5%(b) and 30.0
%(c).
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Table 2. Regression equation coefficients of the second order polynomilas for three response variables

Cold Peak Viscosity ~ Trough Viscosity ~Breakdown Viscosity ~ Final Viscosity Setback Viscosity

(cp) (cp) (cp) (cp) (cp)
b, 591.907 -373.569 965.477 -221.486 174.630
liner
b, 28.983 8.185 20.798 10.630 2.584
b, -15.926 -8.566 -7.361 -12.777 -4.768
b, 277.478%* -1.169 -276.309* -25.578 -25.298
cross product
by, 0.046 -0.014 0.059 -0.005 0.009
b,, 0.153 0.126* 0.027 0.199* 0.073*
b,; 0.305 -0.119 0.424 0.041 0.159*
quadratic
b, -0.078 -0.021 -0.057 -0.031 -0.011
b,, 0.052 0.058 -0.006 0.054 -0.001
by, 4.524%* 0.092 4.432% 0.119 0.046
R-Square 0.809 0.862 0.873 0.893 0.871
Probability of F <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

“Significant at 5% level **Significant at 1% level

*Model on which X,=Screw speed, X,=Barrel temperature, X,=Extrusion moisture content is: Y=bg+b, X +b,X,+b, X +b, X+ b, X,

+b,, X340 X 40, Xty X,
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Fig. 7. Response surface plot of final viscosity as input
functions of screw speed and barrel temperature at
extrusion moisture content 15.0% (a), 22.5%(b) and
30.0%c).
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o P00

Fig. 8. Response surface plot of setback viscosity as input
functions of screw speed and barrel temperature at
extrusion moisture content 15.0%¢(a), 22.5%(b) and 30.0
%(c).
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