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Flour + water+other ingredients.

1 adjust to 32-35% moisture content.
Mix for 6 MIN.

l

Extrude through a pasta extruder attachment.

!
Steam in autocalve at 121C for 60 MIN.

d

Cut to a 0.3 cm long pellet.
!

Flake throught a flaking machine.
!

Toast in oven ut 200C for 7 MIN.
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Figure 1. Procedure for laboratory preparation of pelleted type
flakes.
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Figure 2 Curves of milled rices water absorption content during
soaking.
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Table 1. The Chemical Composition of Different Milling Rice Flours.

Rice Dry Matter (%) i
Variety Treatment Ash Lipid  Protien Rgﬁ‘;glr“g

TNu 70 Dry  Milled 0.45 0.:41 8.02 0.90

Semi-dry Milled 0.15 0.03 7.55 0.12

Wet  Milled 0.17 0.03 6.67 0.15

TCS10 Dry Milled 0.57 0.27 7.91 0.74

Semi-dry Milled 0.20 0.08 7.56 0.16

Wet  Milled 0.22 0.03 5.70 0.15
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Table 2. Some Physicochemical of Different Milling Rice Flours.

Rice Variety Treatment GC(mm) WAI WSI(%)
TNu 70 Dry Milled 50 2.5 2.3
Semi-dry Milled 94 2.7 2.8
Wet Milled 65 2.0 0.4
TCS 10 Dry Milled 56 2.4 2.4
Semi-dry Milled 100 3.0 4.1
Wet Milled 79 2.0 0.7

GC=Gel consistency.
WAI=Water adsorption index.
WSI=Water solubility index.
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Figure 4. The degree of gelatinization of different milled rice flours.
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Table 3. The Amylose Content and Alkali Spreading of Sample Rices.

Rice Variety Ampylose (% Dry Matter) Alkali Spreading
TNu 70 19.0 6.0
TCS 18.3 6.5
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Figure 5. Rice starch particle size distribution.
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Table 4. The Pasting Ch®racteristics of Rice Starches.

Rice ) Temperature (C) Viscosity (B.U.)

Variety Gelatinization Peak P H C BD SB
TNu 70 65.8 74.8 590 180 440 410 —150
TCS 10 66.5 77.8 680 210 480 470 —200

* Average of duplicate measurements.

*¢ P =Peak viscosity.
H=Het-paste viscosity, i.e., the viscosity after holding at 95C for 30 min.
C =Cold-paste viscosity, ie., the viscosity after cooling to 50°C.
BD=Breakdown: P-H.
SB=Setback: C-P.
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Table 5. The Pasting Characterissics of Different Milling Rice Flours.

Rice Temperature ((C) Viscosity (B.U.)
Variety Treaetmnt Gelatinization Peak P H C BD SB
TNu 70 Dry Milled 65.8 91.3 510 300 610 210 100
Semi-dry Milled 61.3 89.0 290 160 319 130 20
Wet Milled 65.7 91.3 650 350 620 300 —30
TCS 10 Dry Milled 66.5 - 94,3 640 400 790 240 150
Semi-dry Milled 60.5 88.0 280 160 290 120 10
Wet Milled 66.5 91.3 610 320 630 290 20

* Average of duplicate measurements.

* P =Peak viscosity.
H=Hot-paste viscosity, i.e., the viscosity after holding at 95C for 30 min.
C =Cold-paste viscosity, i.e., the viscosity after cooling to 50°C.
BD=Breakdown: P-H.
SB=Setback: C-P.
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Figure 6. The X-ray diffraction pattern of TNu 70 rice starch &
flours.
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Figure 7. The X-ray diffraction pattern of TCS 10 rice starch &
flour.
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Figure 8. Representative DSC thermograms of TNu 70 rice starch
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Figure 9. Representative DSC thermograms of TCS 10 rice starch
& flours.
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Fig. 10. Scanning electron micrographs of different
milled rice flour of Tainung 70.
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Fig. 11. Scanning electron micrographs of different
milled rice flour of Taichang Sen 10.
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Studies on the Physico-Chemical Properties of Rice

Flour by Using Three Milling Techniques

S. Lu, W. C. Chen, and C. Y. Lii

National Chung-Hsing University and Institute of Chem, Academia Sinica

ABSTRACT

Rice milling is an ancient art. Traditionally three methods were used to
make rice flour in Taiwan, i. e. dry milling, semi-dry milling, and wet millin.
Two varieties of rice (Tainung 70: amylose content 19%, Taichung Sheng 10:
amylose content 18.3%) were milled by these three methods. The chemical
components as well as physico-chemical properties were also examined. Thd
dry milling rice flour showed the highest chemical components than the others.
Scanning Electron Microscopy (SEM) observations indicated that there were
different granule structure in these three milling process: The flour which
made from dry and semi-dry milling methods still showed the protein-starch
matrix structure, but not in the wet milling method. The water absorption
index (WAI) and water solubility index (WSI) data indicated the orders as
follows: semi-dry>dry>wet milling. The pasting characteristics of flours
showed that the semi-dry milling process had the lowest pasting temperature,
setback viscosity, and enthalpy. From all results we concluded that the differ-
ent milling methods showed the different physico-chemical properties of rice
flour, and their characteristics play an important role in rice processing and
utilization.



