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Abstract

The objective of this study was determined the change of rutin content in buckwheat through extrusion
process. An extruded product was prepared by changing the screw speed(180, 220, 260 rpm), barrel
temperature(80, 100, 120°C), and moisture content(15.0, 22.5, 30.0%). The rutin content was signifi-
cantly influenced by screw speed and barrel temperature. It was decreased with the increase in screw
speed and barrel temperature. Rutin content in buckwheat was not decreased by autoclave-heating buck-
wheat, the thermal stability of rutin was confirmed. It was concluded that there was an inactivation or
the change of molecular structure of rutin by complex actions of screw speed and barrel temperature
during extrusion process.
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Fig. 1. Structure of rutin.
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1. 1/2 Pitch screw
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Fig. 2. Screw configuration of model(THK 31T).

1. COy injection
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Buckwheat grain

|

Grinding with Lab-Scale Mill for 1 min.

|

Weighing the powdered sample 1 gram
in 50 mL round flask

|

Adding methanol 20 mL

|

Refluxing at 80C for 60 min

|

Overnight cooling at 4C

Y

Filtering with Whatman No.4l filter paper

|

Filling up to 20 mL vol. flask

{

Filtering with 0.45 gm millipore filter

Fig. 3. Sample preparation and extraction procedure for
HPLC analysis.

Table 1. Analyical conditions of HPLC for rutin

Apparatus Spectra system, Thermo electron

Detector UV 1000

Wavelength 355 nm

Column Hypersil GOLD C,

Mobile phase 2.5% Acetic acid : Methanol : Acetonitrile =
35:5:10(v:v:v)

Flow rate 1.0 mL/min

Column temp.  30°C

C18 Column(5pim pore size; 150x4.6 mm; Thermo
electron, Italy)2 ARS-SI1AL o] BAL 2.5% acetic
acid, methanol, acetonitrile 35:5:10¢] AHH|= ¥
THEFE 2 ARSI oY BEL 1

Table 2. Coded level for independent variables used in
experimental design

X, Independent variables I Legels 1
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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Fig. 4. High performance liquid chromategram of rutin.
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Fig. 5. High performance liquid chromatogram of rutin in extruded buckwheat.
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Fig. 6. High performance liquid chromatogram of rutin in raw buckwheat.
Table 3. Concentration of rutin in raw buckwheat, heated L FEAE vl AS =Re glako] sk
buckwheat and extruded buckwheat ouz udd EAsks Felo] &Y A
buckwheat | Avergeol o Avemgeol FEA o] oA ot FHoli} 23R
e e 54 o8 39y WgEe wop THlo] B9y
14.10 mg/100g  13.91 mg/100g 3.24 mg/100g _ N
; ) . std Ao=w FA4dr)
)Average of rutin content in heated buckwheat. =] ahuks Se oo o
? Average of rutin content in extruded buckwheat. FEL o] HislE HEAse] ~3F gHss,
HE2e, JeAITETT e FHg 59
ASE 4 0% 2o wgEd 749 AGA
AT mdA B Het FRTES 13.91 mg/100 TRY)E 08759001, AFEA= Foide] <

g & ] & Wiske oY 4EA4E ¢ 7
gle] Sk Bk 324 mg/100 g0 8 FA Ak
S HESith 7rEAeer FR A9 Gof
P&t R (Ohara et al., 19899 UX3}3e

21 THP<0.0001).

Y1 = 4.39866+0.00022X1-0.01521X2+0.12937X3-
0.00006X1X2+0.00017X1X3-0.00063X2X3-0.00001
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Fig. 7. Response surface polt of Rutin amount 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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