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Crop Process Engineering

Lesson 5. Processing of Farm Crops: Processing of Pulses

5.0 Introduction

Pulses are the edible seeds of pod bearing plants are widely grown throughout
the world. Pulses have a high protein content ranging from 20-30% and this
makes them important in human food from the point of view of nutrition.
Because of this high protein content, they are also known as “poor man’s meat”.
An alternative name for pulses is “legumes”, which is common in many parts of
the world. In India, the term “gram” is commonly used for dry legume seeds
with husk, while split decorticated grains are called “dhal”. Like many
leguminous crops, pulses pay a key role in crop rotation due to their ability for
fix nitrogen. Green gram, red gram, bengal gram, horse gram, cluster bean, field
bean, cow pea are some of the common types of pulses. In general, their protein
content is high and is commonly more than twice that of cereal grains, usually
constituting about 20 per cent of the dry weight of seeds. Pulse seeds are also
sources of other nutritionally important materials, such as vitamins and
minerals. Milling of pulses is removal of outer husk/hulls and splitting the grain
into two equal halves. The husk/hull is more tightly held by the kernel of some
pulses poses problems. The alternate wetting and drying method is used to
facilate de-husking and splitting of pulses. The traditional method of milling
yields only 65-70 % as compared to 82-85 % potential yield. Also, traditional
methods results in high losses in the form of powder and broken. Therefore, it is
necessary to improve the traditional methods of pulse milling to increase the
total yield of de-husked and split pulses and reduce losses.

5.1 Definition of terms used in pulse processing
Gram: Dry legume seeds with husk
Decortications/dehusking: Removal of outer husk from gram
Splitting of pulses: Breaking a seeds in to two halves
Milling of pulses: Removing the husk and splitting the grains into two halves
Dhal: Split decorticated grains
Gota: Unhusked pulse grains coming out of the roller mill
Dust/chuni: Powder obtained as byproduct from the milling operation of pulses
Brokens: Broken grains coming out of the roller along with dhal
Cleaning: Removing the various inorganic impurities present in the raw grains
Grading: Separating the cleaned grains based on size

Conditioning: loosening of the husk to facilitate its separation from the kernel, thus
reducing the milling losses(e.g. Hydrothermal treatment, water treatment, heating, use of
salt or chemicals)
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Polishing: Mixing edible oil and water with dhal by publishing through a screw conveyer
to impart desirable color and shine to milled pulses

Grading of dhal: separation of dhal as per the size and soundness
5.2 Pulse milling process

Basic processes in dhal milling are cleaning, de-husking, splitting, separation and
bagging. Major variation is involved with de-husking process only. Dhals like Arahar,
urad, moong and lentil are difficult to de-husk as a result repeated operations by de-
husking rollers are required. Rewetting and drying is done to loosen portions of husk
sticking after repeated rolling. Linseed oil is used to impart shine or better appeal to the
milled dhal.

The removal of the outer husk and splitting the grain into two equal halves is known as
milling of pulses. To facilitate de-husking and splitting of pulses alternate wetting and
drying method is used. In India trading milling methods produce de-husked split pulses.
Loosening of husk by conditioning is insufficient in traditional methods. To obtain
complete de-husking of the grains a large number of abrasive forces is applied in this case
as a result high losses occur in the form of broken and powder.

In India, there are two conventional pulses milling methods; wet milling method and dry
milling method. The latter is more popular and used in commercial mills. The dry milling
quality is found to be good and on an average 70-72 % dhal recovery is reported. Wet
milled dhal is of better taste than dry milled dhal, but takes longer cooking time.

There is no common processing method for all types of pulses. However, some general
operations of dry milling method such as cleaning and grading, rolling or pitting, oiling,
moistening, drying and milling have been described here.

Cleaning and grading: Pulses are cleaned from dust, chaff, grits, etc., and graded
according to size by a reel type or rotating sieve type cleaner.

Pitting: The clean pulses are passed through an emery roller machine. Husk is cracked
and scratched in this operation. This is to facilitate the subsequent oil penetration process
for the loosening of husk. The clearance between the emery roller and cage (housing)
gradually narrows from inlet to outlet. As the material is passed through the narrowing
clearance mainly cracking and scratching of husk takes place by friction between pulses
and emery. Some of the pulses are dehusked and split during this operations which are
then separated by sieving.

Pretreatments with oil: The scratched or pitted pulses are passed through a screw
conveyor and mixed with some edible oil like linseed oil (1.5 to 2.5 kg/tone of pulses).
Then they are kept for about 12 hours for diffusion of the oil.

Conditioning of pulses: Conditioning of pulses is done by alternate wetting and drying.
After sun drying for a certain period, 3-5 % moisture is added to the pulse and tempered
for about eight flours and again dried in the sun. Addition of moisture to the pulses can be
accomplished by allowing water to drop from an overhead tank on the pulses being
passed through a screw conveyor. The whole process of alternate wetting and drying is
continued for two to four days until all pulses are sufficiently conditioned. Pulses are
finally dried to about 10 to 12 % moisture content.
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De-husking and Splitting: Emery rollers, known as Gota machine are used for the de-
husking of conditioned pulses About 50 % pulses are de-husked in a single operation (in
one pass). De-husked pulses are split into two parts also, the husk is aspirated off and de-
husked split pulses are separated by sieving. The tail pulses and unsplit de-husked pulses
are again conditioned and milled. The whole process is repeated two to three times until
the remaining- pulses are de-husked and split.

Polishing: Polish is given to the de-husked and split pulses by treating them with a small
quantity of oil and/or water.

5.3 Equipments required for pulse processing
Vibratory sieve separator: For cleaning of raw grains

Cleaner with aspirator: For removing lighter impurities such as dust, husk, brokens of
insects etc.

Destoner: To separate mud and stones from raw grains

Auger Mixer/Screw conveyor: For mixing water/oil/red earth during conditioning and
polishing of grains/dhal

Pulse scourer: An emery scourer (emery roller) machine is used to obtain cracking and
scratching of clean pulses passing through it. For loosing the husk to facilitate the
subsequent oil penetration this required. Gradually the clearance between the emery roller
and cage (housing) is narrowed from inlet to outlet. Cracking and scratching of husk takes
mainly by friction between pulses and emery as the material passed through the
narrowing clearance. During the operation some of the are de husked and split which are
separated by sieving.

Pulse splitter: For splitting and dehusked grains into two halves
LSU Drier: For conditioning of the grains before milling
Emery coated rollers: For dehusking and milling of pulses.

Rotating reel grader: For separating the dhal based on size and soundness, in which
separate compartments with different size screens are present. Various sizes of dhal
though the openings of these screens and graded dhal are bagged separately.
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Lesson 6. Methods of Milling of Pulses

6.1 Dry milling method of pigeon pea

It is generally practiced in Madhya Pradesh and Uttar Pradesh. In this, the
pulses are subjected to pitting in a roller and then oil treatment by applying 0.5-
2.0 per cent linseed oil or any edible oil. Then the pulses are spread in the drying
yard for sun drying for 2 — 4 days. The pulses are tempered by heaping and
covering during the nights in between these days. After sundrying, again pulses
are moistened uniformly with about 5 % water and kept as such on heaps
overnight for moisture equilibrium. Then, these pulses are allowed to pass from
the roller for splitting and dehusking. About, 50 % of the pulses are dehusked
and split in first operation. After this, the husk are removed by aspiration and
split dhal are separated from the mixture of husked and un- husked whole
pulses. The mixture is once again moistened and dried in the sun and then
dehusked and split. This process of alternate wetting and drying is repeated until
almost all the remaining pulses are converted in to split dhal. The average yield
of dhal ranges from 68-75 %.
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Flow diagram of drv milling method of piceon pea
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6.2 Wet milling method of pigeon pea

The grains are soaked in water for 3-12 hours in this method of milling. The soaked
pulses are mixed with red earth at about 5 % thoroughly. The mixture is kept in heaps
overnight. The whole mixture is then dried in the sun for 2-4 days until the husk of the
grain are shriveled and loosened. The pulses are tempered overnight in between these
days. By sieving, the red earth is separated from the pulses. The dried grains are dehusked
and split in disc sheller. The dhal and other fractions are separated. In a single milling
operation, about 95 % of the pulses are dehusked and split. The rest material again
pretreated and milled to convert in to dhal. The red earth may facilitate in increasing the
rate of drying and in loosening the husk. This method requires about 5 to 7 days for
processing of a batch of pulses.
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6.3 CFTRI method of Pigeon Pea milling

There are some other methods like CFTRI method, which eliminates mixing of oil and
water for loosening the husk. Clean and graded grains are conditioned by dry heat
treatment by two passes through LSU drier with hot air. After each passes through the
dryer the grains are tempered for 6 hours in tempering bin. The preconditioned pulses
are conveyed to the pearler or dehusker where almost all pulses are dehusked in single
operation. The gota (dehusked whole grain) are separated from split pulses and mixture of
husk, brokens, etc. Water is added at controlled level to Gota and then collected and
allowed to remain as such for about 1 hour. Some of the moistened Gotaform lumps of
varying sizes. These lumps are fed to the lump breaker to separate them. These Gota are
conveyed to LSU dryer where it is exposed to hot air for few hours. The Gota are dried to
proper moisture level for splitting. The hot, conditioned and dried dehusked whole pulses
are split in the emery roller. The mixture is graded in to Grade I pulses, dehusked whole
pulses and small brokens. The unsplit dehusked pulses are again fed to the conditioner for
subsequent splitting. Average yield by this method is 80 %, in lesser time and lesser
processing cost compared to other methods.
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Flow dizgram of CE1EIl method of pigeon pea
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6.4 Pantnagar process of pigeon pea milling

In this process the pigeon pea after cleaning and grading are passed through an emery
roller mill for scratching. The pitted grains are 10% sodium bicarbonate solution and
tempered for 4 hours in shade. Then the grains are dried under sun to 9.5% moisture
content followed by milling in a concentric cylinder roller mill. The milled grains are
cleaned and graded with the help of blower, cyclone separator and reel grader. Dhal
recovery 1s 80 % in this method.

6.5 CIAE method pigeon pea milling

In this method use of edible oil in pretreatment process is eliminated. First the pigeon pea,
green gram and black gram is cleaned and fed to the roller mill developed at CIAE for
scratching. After cleaning the scratched grains are soaked in tap water at ambient
temperature for 30 minutes in case of pigeon pea and hour for black gram and green. The
water is the drained off and the grains are dried to 9-10% moisture content. Such
conditioned grains are again fed to the roller mill to produce dehusked split cotyledons.

6.6 Method of Black gram milling

After cleaning the black grams are subjected to pricking in a rough roller mill for some
scratching as well as partial removal of the waxy coating on the black grams. The
scratched grains are then coated with 1 to 2 percent oil in the grains. The scratched and oil
coated pulses are sprayed in drying yards for sun drying for 4 to 6 hours. The partially
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