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FOREWORD

Mechanical tools for rice flour processing in the Philippines use the wet pro-
cess, which produce wet flour that must be immediately cooked into food products or
the wet flour spoils. The resulting products, like ‘puto’, ‘bibingka’, ‘sinukmane’, must
also be consumed immediately owing to their short storage life. The wet rice flour
cannot be used for modern bakery products.

A farmer-inventor from Badoc, Ilocos Norte changed all this. Mr. Justo Riñen
designed a flour mill that produces dry flour.  Rice grains drop inside a milling cham-
ber where high speed fan blades hurl the grains inside the walls of the chamber,
shattering the grains into fine flour. Rice grains, however, were previously soaked
and drained.

In 1992, PhilRice engineers Eulito U. Bautista and Ricardo Orge began col-
laborating with Mr. Riñen to improve his original design. Our engineers determined
the optimum speed and number of fan blades relative to the size and capacity of the
flour mill.  They also added a cyclone separator to reduce air velocity and prevent
flour spray. This also allowed the dry flour to drop into a container at the bottom.
Another improvement was the incorporation of a fine, steel screen of up to mesh
#100 to produce fine flour suitable for bakery products. The result of this research is
the development of a household and a village model using dry grains. Now, chiffon
cakes, brownies, and pancakes are baked at PhilRice using pure rice flour.

A rural women’s cooperative in Guimba, Nueva Ecija is also doing fine busi-
ness with a household unit provided by PhilRice. Members pay a minimum of P10/
kilo of milled rice flour. Usually, they pay P23/kilo when they have the rice processed
in the market. Income from this milling service is used for  maintenance  of the ma-
chine and lending money to cooperative members. Mothers have also developed an
instant baby food drink. Fine dry flour, which can be stored, is mixed with hot water,
added with sugar and cream to produce instant food drink for nursing babies.

SANTIAGO R. OBIEN
           Director



PhilRice Micromill
(Household Model)
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weight : 30 kg
height : 108 cm

1. hopper
2. cyclone separator

3. rotor chamber
4. electric motor



Introduction

Exciting baked products from rice await us with the discov-
ery of a mill that produces fine, dry rice flour.

A portable, low-cost flour mill is now within reach of food
processors. This mill is an improvement of the Rinen flour mill
developed by a farmer-inventor in the Ilocos.

Aside from rice, the mill can also turn corn, soya, mungbean,
and coffee into fine, dry flour for food processing.

Problems Addressed
1. Lack of flour mill to process dry flour

2. Wet milling process easily contaminates flour

3. Wet flour have short shelf life

4. Food products from wet flour have short shelf life

Intended Beneficiaries
1. Farmers’ households and cooperatives

2. Small business operators

3. Food processors

Cost to Beneficiaries (as of 1994)

• P6,000 without motor
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Outstanding Features
1. Produces fine, dry flour which can be stored for six

months.

2. Dry rice flour can be used as substitute for wheat flour
for some bakery produts.

3. Simple, low-cost design makes it easy to fabricate,
operate, and maintain.

4. Can be used for corn, soya, mungbean, and coffee.

Outstanding Features

Inside the milling chamber, a rotor with four blades rotates
and hurls  the grains coming down from an inlet against the
steel chamber,  shattering the grains by centrifugal impact.

The resulting flour is passed through a steel screen by air
current generated by the rotor blades.
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A cyclone separator reduces air velocity, allowing fine dry
flour to settle into the container bag at the lower end of the
cyclone separator.

Operating Requirements

• Power : 1.5 kw (electric motor)
5 hp (gasoline engine)

• Labor : 1 person

Performance
• Milling capacity : 10 kg/hr
• Power requirement : 0.11 kw-hr/kg
• Particle size : 0.28 mm
• Flour recovery : >95%

Screen used was 0.5 mm perforated stainless steel.
Particle size varies depending on the size of screen installed.
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Operating Procedures

3. Place container bag below cyclone separator.

1. Make sure grains are dry, clean, and free from
impurities such as stones and farm debris.

2. Open 2 to 3 mm of the hopper lid.
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7. Stop motor or engine when finished and close hopper
opening.

6. Monitor flour discharge.

4. Start motor or engine.

5. Pour grains into the hopper.



8

PhilRice Flourmill
(Plant Model)

Cost to
Benefiaries
(as of 1994)

• P12,000 without motor or
P20,000 if stainless
model

Operating
Requirements

• Power
- 7.5 kw (electric motor)
- 12 hp (diesel engine)

• Labor
- 1 person

Performance
• Milling capacity : 146 kg/hr
• Power requirement : 0.08 kw-hr/kg
• Particle size : 0.28 mm
• Flour recovery : >95%

Screen used was 0.5 mm perforated stainless steel. Particle size
varies depending on the size of screen installed.
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PhilRice

On November 5, 1985, then president Ferdinand E. Marcos signed
Executive Order No. 1061 creating the Philippine Rice Research Institute
or PhilRice. His successor, former president Corazon C. Aquino reaffirmed
this order on November 7, 1986 through Executive Order No. 60, which
broadened and strengthened the mandate of PhilRice. Full operations
began in 1987 in the University of the Philippines at Los Baños, Laguna.

To strengthen its institutional capability, PhilRice in 1988 sought
assistance from the Japanese government for a grant to build its central
experiment station in Maligaya, Muñoz, Nueva Ecija. Through the Japan
International Cooperation Agency (JICA), a fully-equipped research
complex was built and turned over to the Philippines in March 1991. These
facilities were inaugurated in May 1991.

Today, PhilRice coordinates and unifies the research and developmetn
activities of more than 60 agencies working on rice nationwide. This
includes experiment stations of the Department of Agriculture and state
colleges adn universities, strategically located in the country. PhilRice’s
research programs cover rice varietal improvement, planting and
fertilizer management, integrated pest management, rice-based farming
systems, rice engineering and mechanization, rice chemistry and food
science, social science and policy research, and technology transfer.
PhilRice is attached to the Department of Agriculture.


