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ABSTRACT

Rice is one of the main staple foods of the world, and people prefer to consume white
rice, in spite of the fact that brown rice is rich in nutrition. One of the main reasons, for non-
adoption of brown rice, is its higher cost. Power operated threshers are generally used to detach
the grains from the panicles of the paddy crop and the paddy grains are sold in the market at a
very low price. The detached raw paddy grains are further processed at modern rice mills to
remove the husk and produce brown rice and white rice of commercial quality, thus major profit
is earned by rice millers. Looking into the importance of brown rice and fore-seeing the increase
in demand of brown rice, a need of a machinery fulfilling above purpose was felt which can
directly give output in the form of good quality brown rice at lower cost.

Based on physico-mechanical properties of four paddy varieties, the design concept of
thresher for brown rice production was evolved which consisted of co-axial split-rotor thresher of
length 840 mm and diameter 400 mm having 21 spike teeth for paddy threshing, which is
specially suited for high moisture paddy; and two rotary dryers (& 430 mm and length 3600 mm)
fitted with 18 nos. of ceramic infrared (IR) heaters (650 W) along the central axis of rotary dryers
was designed. The dryers were designed to run at different rpm (6, 7 and 8 rpm) and at different
inclination (4°, 5° and 6°). Recently, IR radiation is being used for drying agricultural products
for achieving fast and uniform heating of the grains for quick removal of moisture. A rubber
sheller unit for brown rice production and conical abrasive polisher (as an optional feature) was
added to produce white rice. Thus, a tractor operated paddy thresher-cum-dryer-cum-dehusker-
cum-polisher having output capacity of 150 kg/h of rice was developed.

The developed machine was evaluated for two non-basmati paddy varieties i.e., Pusa-44
and PR-114 and two basmati paddy varieties i.e., Pusa-1121 and Pusa-1509. The moisture content
of the grain at the time of threshing varied from 18 to 20% (wb). The choice of opting co-axial
split threshing cylinder had proved to be successful in achieving almost 100% threshing
efficiency and more than 98% cleaning efficiency, even at higher moisture content of paddy crop.
The percentage of broken and blown paddy grains was 0.32 and 0.15, respectively. The optimum
feed rate was found to be 150 kg/h of raw paddy. Optimum retention time of 2.5 minutes was
obtained at 5° slope and 7 rpm of rotary dryer. On an average, the moisture content of the paddy
grains was reduced by ~ 3 % in the first dryer and another ~2.5% in the second dryer. Thus, the
moisture content which was 18 to 20% (whb) at the time of threshing was reduced to about 13 to
14%.

Dehusking efficiency of all the varieties was more than 98.5% except Pusa-1509 in
which it was only 95%, being an awn variety. The brown rice recovery was found to be 71 and

75% in basmati and non-basmati varieties, respectively. Average head brown rice recovery in the
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basmati and non-basmati varieties was approximately 35.75 and 56.40 kg per 100 kg of paddy,
respectively. Percentage of head brown rice recovery was 50.28 and 75.20 in basmati and non-
basmati varieties, respectively.

Single polishing of the brown rice was performed with the conical abrasive polisher
which is provided in the machine as an optional feature. The average white rice recovery (white
rice milling recovery) was found to be 61.70 and 65.25 kg per 100 kg of raw paddy in basmati
and non-basmati varieties, respectively. Average head white rice recovery in the basmati and
non-basmati varieties was 30.35 and 48.25 kg per 100 kg of paddy, respectively.

The study of quality characteristics (fat, carbohydrates, protein, ash, crude fiber and
micronutrients) of brown rice and single polished rice revealed that there was no difference in the
quality produced by the developed machine and the rice mill. However, in case of polished rice,
the percentage reduction in protein, fat, ash and crude fibre was found to be 13.4, 48.4, 41.6 and
73.8 as compared to brown rice. The vitamins like thiamine (B,), riboflavin (B,), niacin (Bs),
pantothenic acid (Bs), pyridoxine (Bg) and biotin (B;) in the polished rice were lesser by 91.6,
18.7, 47.9, 9.8, 68.7 and 55.6%, respectively as compared to brown rice. Thus, it can also be
concluded that consuming brown rice is more beneficial for human health as most of the nutrients
gets eliminated in polished rice.

Techno-economic analysis of the newly developed tractor operated paddy thresher-cum-
dryer-cum-dehusker revealed that by using this machine, the reduction in the cost of basmati
brown rice and polished rice has been found to be 31 and 29%, respectively, as compared to the
rice mill. Similarly, the reduction in the cost of non-basmati brown rice and polished rice has
been found to be 25 and 24%, respectively. The machinery owner can earn a profit of Rs.1,35,000
per annum, if the machine is operated for 450 hours in a year. The Break Even Point (B.E.P.),
Pay back period and Return on Investment (ROI) were found to be 284 hours, 4.44 years and
9.64%, respectively.

Overall, it is inferred that by adopting newly developed paddy processing system farmers
will have an option to produce brown rice at their farm itself at a cheaper cost, consume it and
remain healthy. Moreover, since the machine has an optional feature of having polisher, the
machine can also be used for producing polished rice at lower price. In other words, the major
profit which is being earned by middle men can be avoided and farmers can get better price for
the same. In fact, it has been a journey of paradigm shift for achieving food security coupled

with human health.
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