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Feed rate : 9.2kg/h
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Fig. 2 Relationship between puffing ratio and
screw revolution.
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Screw pattern : III
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Photo 1 Micrograph of puffing product by extruder.
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Screw revolution : 200rpm
Screw pattern : 1

Screw revolution : 200rpm
Screw pattern : III

Photo 2 Micrograph of puffing product by extruder.
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Fig. 3 Relationship between crashed volume and
screw revolution.
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Fig. 4 Relationship between specific volume and
screw revolution.
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Fig. 5 Relationship between specific volume and
feed rate.
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Fig. 6 Relationship between precipitated weight
and screw revolution.
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Fig. 7 Relationship between swelling power and
screw revolution.
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Fig. 8 Relationship between swelling power and
feed rate.
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Feed rate : 9.2kg/h
Adding water: 0 £/h
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Fig. 9 Relationship between hardness and screw
revolution.

Screw revolution : 250rpm
Screw pattern : III
Adding water : 0.65 £ /h

Photo 3 Micrograph of puffing product by extruder.

NE— DALY, A7) 2R, kE, B
B E 2 COMBEHF O RMMEICKRE CEEY
BRIZLTWAZEAHIBHL . REICOWTIZEL
FRMED» O RBE, X7 ) 2 BEEHI2200~250
rpm ASEHBTH Y, MAKIETELRY Lawnwz &
HFLwekBbha, Fih, X7)any—ri3%
ANRY =l —FA VT FARY, HhLiED
ILRAYNEMATNRY - TDHRGHEDSAT,
BB LEEEEEDNRE. 4EII L VBEH—
EDFHETCEREIT- 285, SHBIEINVVEES

NI A—=F L LB L VIR LX) 2L
AV POMERINY — U R E e BRETT AUEND S.
SHil, TZAMNV-FUBTEIBE»OBETT
RKELEAWAPER M LDT, GEETOT
YTV D afbtABI B, A7) aDRAMPDTT
TURAHEL, CARTERICL W BET ZHHE
BELPERO o (b2 BB L B2 BT 0L E
Zbhb., BEMPEAMNE L UAHEBSR %I
TREAHEL, RELBRGERDLZLHIVE
ThY, COBLMEFMOBRESHSSIZFEL
CKRETILENS .

= #

VIO A MNV— T EITV, A7) 28
y— NI A L BWRMEOBRERAN,
UToMmR%157-.

1. 7 A MNV—FHBIZE ) VB OBALIE
BIZTREE o728, BALEBOREIZAZ 1) 2%
y—r, A7) abEEe EIMTMEBEGETREL
B,

2. A7) anNy = i3ERRY -V —F¢
YITTARY, REBREDAZ )2 LAY M %
Mz 7=28% — MR GZOBLFEHBE B L CHHE
FICLHAHMHEBE» AT, RN GZHEEETH-
7-.

3. FERMHEERIIKE L L4 RIOEBREGEHA T
&, ®mo o) —%, BAAEBIUEE 2 L
bAT, A7 2BE$13200~250rpm A7 X4 T
»H5HEHBT I

4. 7 A MNV—FMBTRIEHR»OEETTK
EREAWNBERHIIMb B DT, ¥ 7o RHH
LIRS FETTREBL, CAMERICY Y RAET
HAEREBESEREETT >~ 7 D e fLEWTEEIC L
TWAHLDELEESNS.

HE FHRIRGHFREUAREFEROBBE %
BTIT-72 37, REETHC-AZRZFHETMAR
Bk, EBMEEZREL TT - -EEBRRBERR
BRBXHRBEMAZMIBHER, EREEOFEH
ER-TCTE-REBRREYMIHRIRE LY ¥ —
B EERECICERICEL, BB/ -BMEA, F
HBEZBICRCHEERLIT.

- e———



INBOIY A M — FUBIZEAT A% 75

X 78

1) REBEES  REEMOZ#@T 7 2 bV — FREIC

IAFHRGOMRBICHT A, BELAEFFHAREHR
FEHESE, O, 1-22 (1987)

2) Chauhan G. S. and G. S. Bains : Effect of granu-
larity on the characteristics of extruded ricesnack.
J. Food Technology, 20, 305-309 (1985)

3) Greenwood C. T. : Polysaccharides in food.
Bufferworths, London, (1979)

4) Harmann D. V. and J. M. Harper : Modeling a
forming foods extruder. J. Food Sci, 39, 1099 -
1104 (1974)

needs in extrusion cooking and forming. Trans.
A.S. A E., 16, 941-945 (1973)

6) Harper J. M.:Extrusion Texturization of Foods.
Food Technology, 40(3),70-76 (1986)

7) Hayakawa I.: Food Processing by ultra high
pressure, twin-screw extrusion. Technomic Pub-
lishing Co., INC. U.S. A. (1992)

8) srHfIK - HEHEH - HipR—B: “#Mxs X}
V= FMBIZ L BV NOBTENEE, BERKRFEMR
#, No. 41, 97-104, (1991)

9) RREET A M-V ar sy xy FERIFRM
AR . TIAMV—=Yarryxry, kK KX,
(1987)

5) Harper J.M.and Harmann D.V.:Research

Summary

Using a twin-screw extruder, extrusion cooking of buckwheat flour were attempted to produce a
product of puffed food in possession of high quality. Investigations were made to clarify the relation-
ships between the quality of the extruded products and the extrusion cooking conditions, like differ-
ences among the screw patterns and so on. The results obtained are summarized as in the following:

1. Puffing of buckwheat flour has been rendered quite feasible by the practical use of the twin-
screw extruder, however, the quality of the products is greatly influenced by the differences in the
extrusion cooking conditions, such as, screw patterns, screw rotating speed and so on.

2. Concerning the screw pattern, the screw pattern II prepared by jointly combining the basic
pattern with the kneading disk screw and reverse screw elements came to be regarded as one of the
fittest extrusion cooking conditions owing to the results of the microscopic observations of the
internal structure as well as the confirmation of the physical and chemical characteristics of the
puffed products '

3. Concerning the rotating speed of the screw, under the present conditions of feed rate, water
addition, and barrel temperature, the rotating speed of 200 ~250 rpm was fixed to be the fittest one
due to the results of the minute considerations paid to the uniforming, puffing rate and hardness of
the products and so on.

4. At the extrusion cooking process, under the conditions of high temperature and intensive pres-
sure, an extremely big shearing force comes inevitably upon the materials, which is powerful enough
to render the buckwheat flour smashed, and enough to make it reduced into a micromolecular level.
Therefore, it is assumed that the internal frictional heat which is to be brought forth due to the above
described shearing action, makes it possible to gelatinize the starch within a quite short lapse of time.



