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Abstract: A Millet Processing Centre for processing of minor millets in a tribal village in Tamil Nadu, has been
established with the following millet processing machinery viz., Destoner, Millet Mill, Grain Polisher, Pulveriser, Flour
Sifter and Packaging Machinery for enhancement of tribal livelihood. Performance studies on the machinery for
processing minor millets viz., little millet, foxtail millet and finger millet grown in the tribal area were carried out.
Based on the performance evaluation, the output capacity of destoner cum cleaner was found to be 230 kg/h and
233 kg/h for little and foxtail millet respectively with a cleaning efficiency of 89 and 90% respectively for the above
millets. The performance of millet mill revealed that the output capacity was 90-92 kg/h for little and foxtail millet with
a dehulling efficiency of 86 and 87% respectively with small percentage of brokens (< 5 %). The capacity of grain
polisher was 60-61 kg/h with a polishing efficiency of 85% & 86% respectively for little and foxtail millet. The pulver-
iser was evaluated for finger millet flour making whereby the output capacity of the machine was 75 kg/h with a mill-
ing efficiency of 90% respectively. The cost economics revealed that the tribal farmers could save 85% of the proc-
essing cost. The benefit cost ratio was found to be 2.05.The total profit to the tribal Society through Millet Processing
Centre was Rs. 21,000/- during the first harvesting season of millets. The above studies have paved way for satis-
factory functioning of the Millet Processing Centre in the tribal area.
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INTRODUCTION the traditional consumers (Bhagal., 2010).
Millets, being small seeded and low price commadity
is not properly cleaned, graded and dried befoey th
are brought to the markets, fetching low pricehe t
farmers and poses storage problems. Presenceckf thi

. ericarp, pigments (dark seed coafiofer millet and
consumed as a staple food, millets are also the ra\Xﬁzearl millet), certain phenolics, anti-nutrientidack
materlals for the preparation of various food pmdu_ of secondary processing equipment’s are the major
Millets are among the most nutritious food grains p, qies that are preventing the widespread consump-

available in India and it is believed that peopleow o ¢ these crops and acceptance of food prochfcts
consume millets on a regular basis categorically st i,.ca commodities (NAAS, 2012).

healthy. Millets are rich in calcium, fiber and ggmic Processing of the millets for many end uses inwlve

index (Vermaet al., 2013). They are rich source of . : : ; . :
o . . primary processing operations viz., cleaning démgill
vitamins and minerals. The dietary carbohydrate- con 4 milling operations. Being a staple product con-

ter|1|t of ?}“”ets Is also fe'?“:".e'y. high. yalu?‘anknm Iin sumed at domestic levels, processing must be consid
millets has great potential in increasing the pabil- o o4 poth at the production area and in industries

ity in cultivation. Nutritious millets are neglectén all (Amadou, 2013). Millets have not reached to the-con
respects including technology development for grainSumers o,n a wider level despite being nutritious t
proc_:essing. There is NO —proper pro_cessin_g f""C”itythe confinement of processing and consumption at
gvallable at the_ _productlon sites, desp!te Indtzoipc- domestic level (Khamgaonkar, 2013). The tedious pos
ing about 2 million tons of these grains. Due te th .. ast operations along with the change in s
lack of processing_ _technology, the ru_ral farmers de i, the rural areas, has discouraged the use oé tids
pend on the _tradmonal ”_‘em"dS ‘_Nh'Ch are drearyqo1s in household consumption, particularly whegréh
drudgery anpl time consuming. This is 6!'50 aredson s access to alternative grains like rice, wheasar

the decreasing popularity of these grains even @MON ghm. Therefore, removal of drudgery in processing
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Millets are the basic cereals in India and eateraby
majority of the rural community. Minor cereals and
other millets constitute a little less than 25 eeitcof
the total food grain production in India. Besidesnig



Dawn C.P. Ambroset al. / J. Appl. & Nat. Sci. 9 (3): 1796 -1800 (2017)

millets could be eliminated by introducing easy-to- through an outlet provided at the bottom. The harsk

operate primary millet processing technology. Prima
processing of millets involves the following unip-o
erations viz., dehulling, destoning, cleaning, grgd
milling and sifting.

The tribal area in the Western Ghats of Tamil Nedu
known for millets like finger millets, little milleand
foxtail millet. There is no processing facility aledole
in the hills and the tribal farmers travel acrossder
to the neighboring state for processing of thedetsi
A Millet Processing Centre for processing millets i

dust particles are collected in a cyclone separator
Grain polisher: This is used for whitening or polish-
ing of the dehulled millet grains. The machine apes
on a continuous mode powered by 2 hp single phase
electric motor. The height of the machine is 1400.m
Pulveriser: It is used for size reduction of minor mil-
lets into flour. It is a heavy duty machine, pradd
with hammers for pulverizing action. It consists af
grinding chamber provided with suitable lid/ coesd
locking mechanism, sieve of ISS 40 of suitable §ize

the tribal area, Aasanur, Tamil Nadu has been estabmounting in the grinding chamber, cloth bag foryeas
lished and the performance of the millet processingcollection of flour in to container. The power nedd

centre was evaluated in terms of efficiency of e

for operation of this machine is 7.5 hp three phrase

chinery and cost economics in order to promote thetor with starter

tribal livelihood and productivity in the selectéibal
area under the study.

MATERIALS AND METHODS

Description of Millet processing centre:Millet Proc-
essing Centers are intended to facilitate primarg a

Flour sifter: This is used for sieving/ sifting of flour in
to two grades after pulverizing. It is providedtiwi
stainless steel mesh of 40 micron (ISS 40, ISSrD a
ISS 100) and provision for easy removal and fixafig
sieves and cover to avoid spilling of feed and pod
The outlets for fine and course materials are tproe

secondary processing of minor millets on rentay-pa Vided at appropriate height for ease of collectioris

ment basis to the tribal farmers. The center woutd
cure and use the excess produce of a village aursa c

operated by 2 hp single phase motor.

Performance studies of millet processing

ter of villages and process the same by which ircom machinery: The millet processing machines were

and employment to tribal people would be generated.

evaluated for their performance for foxtail milléi-

The Aadhimalai Pazhangudiyinar Producer Companyger millet and little millet according to the stamd

which is a registered society run by the tribahfars

procedure as below:

of 15 villages in and around Aasanur, Erode Distric Cleaning efficiency: This is the ratio of cleaned grain
Tamil Nadu was identified for setting up the Millet to the total weight of the grain including impuesi

Processing Centre (Fig. 1) in the tribal area whare
such facility is available so far. The layout oé thillet
processing plant is provided in Fig. 2.

Description of millet processing machinery: The
Millet Processing Centre consists of the followmd-
let processing machinery viz., Destoner, Millet IMil
Grain Polisher, Pulveriser, Flour Sifter and Paakgg
Machinery etc.

Millet destoner: The machine is for removal of stone,

impurities from small millets. The machine consists

before cleaning and is expressed in percentagesas b
low (Agidi Gbaboet al., 2015)

Ce= WJ/T, x 100

Where, G- Cleaning Efficiency

W, weight of cleaned millets, kg

T~ total weight of millets before cleaning, kg

Milling efficiency: Milling or dehulling efficiency of
millet mill is expressed in percentage as the rafio
weight of milled grains to the total weight of thrins
(unmilled) (Biseret al., 2014)

deck of sieve of size 450 x 800 mm, made of perfo-Me= Wn/W x 100

rated dimple sheet for fluidization and effectivapa-
ration with provision to adjust the inclination tfe
deck and outlet for cleaned grain and stones, pinaas
tor with centrifugal blower for removing light weig
impurities, oscillating sieve box made of wood, 300

Me- Milling Efficiency, %

W,- Weight of milled grains, kg

W- total weight of grains, kg

Broken rice recovery: Broken rice recovery is the
amount of broken millet grains obtained during mill

1000 mm size to hold two sieves with sieve changinging/dehusking and is expressed below (Adgal.,
provision. It operates in a continuous mode powered2016):

by 1 hp single phase electric motor.

Broken millet rice, % = WT,, x 100

Millet mill: The machine is used for removing the Wy- weight of broken millet rice, kg

outer husk of minor millets. It could be operatgdab
single phase electric motor. It consists of twoastwe

Ty~ total weight of dehusked millets (broken+whole
grains), kg

rollers where dehusking takes place. The clearanc&olishing efficiency
between the surfaces could be adjusted for differenPe= W,/Wx100

millets. The unhusked millets are fed through apesp
which falls between the abrasive plates due tatre
trifugal action. The dehulled grains are then ciéd

Where PE- polishing efficiency, %
W,, — weight of polished grains, kg
W-total weight of grains, kg
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Fig. 1. Millet processing centre in tribal area, Aasanur Fig. 3. Hands on training on operation of millet processing
Tamil Nadu. machineries.

3.0m

worked out according to the following formula.
Total cost, Rs. = Fixed cost + Variable cost
S Alley Destone: Cost of processing, Rs. = Total cost/kg

machinery cuen grader Net revenue, Rs. = Total revenue- total cost ofrape

tion
RESULTS AND DISCUSSION

(] Performance studies on millet processing machiner-
ies: The millet processing machineries were evaluated
Gram for their performance after installation. The dfficcy
Polisher . .
Flour and the actual capacity were calculated under g&dh
sifter (Table 1).

The millet grains viz., foxtail millet and little ittet

were cleaned using destoner. The cleaning effigienc

for little millet and foxtail millet was 89 and 90%&-
spectively. The overall efficiency for cleaning pgd
Cr—— v was reported as 50-71% (Okundadaal., 2015). The
capacity of the destoner was tested for its actaphc-
ity and was found to be 230 kg/h for little milletad
233 kg/h for foxtail millet. Similarly the millet it
Pulverising efficiency: Pulverising efficiency was was evaluated for its performance for dehullingtddix
calculated based on the ratio of millets pulveriired and little millet and was reported as 86% and 87%
flour to the total Welght of millets fed into thejlper- respective|y_ Adegum al. (2012) reported that for

,j kg of millets, net revenue, % savings in cost etere

Fig 2. Layout of millet processing machinery.

iser (Tunde & Samson, 2014) lesser feeding rate of paddy, the dehulling peemmt

Pe= W{/T,, x 100 was 80 which reduced considerably at higher feeding
Pe- Pulverising Efficiency rate. The percentage of brokens during dehulling wa
W- weight of millet flour found to be less (< 5 %). It has been reported by
Tw- total weight of millets Gbabo and Ndgagi, (2014) that with lower feed rate,

Machine capacity: This is the quantity of the mil-  the percentage of brokens was less for paddy grains
let processed in the machine per unit time. Mathema The capacity of millet mill was found to be 90 & 92

cally expressed as kg/h for little millet and foxtail respectively. Ehde-
Mc= Q/tm hulled millet grains were subjected to polishindgheT
Where Mc is the machine capacity, percentage polishing was 85 & 86 % respectively for
Q is the quantity taken to process little and foxtail millet with actual capacity 0D6& 61
tmis the time for operation kg/h. Millets like finger millet are consumed ineth

Training on millet processing machinery in the  form of flour for porridge making and for the pradu
tribal area: The members of Millet Processing Centre tion of malted drinks. Hence the finger millet wam-
Committee were given training on the operation of verted into flour using the pulveriser. It was fduthat
millet processing machineries installed in the afib the milling efficiency was found to be 90 for finge
area (Fig. 3). They were also exposed to makingeval millet. The capacity of the pulveriser was 75 kégh
added products from millets viz., millet biryanixni  making finger millet flour. Earlier studies on ger
milet tomato rice mix, millet pongal rice mix, nétl  mijllet flour using an attrition mill revealed that 0.3
cookies etc. as an expansion activity of the centre mm plate clearance, 100 kg/hr feed rate and 600 rpm
Cost economics: The cost economics of the Millet p|a‘[e Speed combinations; m||||ng efﬁciency of the

Processing Centre, in terms of cost of processerg p attrition mill was 85 per cent (Shanleral., 2013).
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Table 1. Performance of Millet processing machineries.

Product Machinery Parameters Actual capacity, kg/h

Little Millet Destoner 89 % cleaning efficiency 230

Foxtail Millet Destoner 90% cleaning efficiency 233

Little Millet Millet mill 87% milling efficiency 920

Foxtail Millet Millet mill 86 % milling efficiency 92

Little Millet Polisher 85% polishing efficiency 60

Foxtail Millet Polisher 86 % polishing efficiency 61

Finger Millet Pulveriser 90% milling efficiency 75

Table 2.Cost economics of Millet processing centre.

Activity Little millets —cleaning Foxtail millet- cleaning Finger millet Finger millet
+dehulling, kg +dehulling, kg dehulling, kg flour, kg

Total quantity processed, kg 3010 2382 2520 373

Processing charges, Rs./kg 6 6 3 3

Total Revenue 18060 14292 7560 1119

Cost of operation, Rs./kg 2.9 2.9 1.50 1.64

Total cost of operation, Rs 8729 6908 3780 612

Net profit 9331 7384 3780 507

Total profit 21002

Benefit cost ratio 2.05

Benefit to tribal farmers

Processing + transportation6+16=22 22 19 19

charges, Rs. (outside)

Total Processing charges, Rs. 63822 51524 47386 7087

Savings in cost, % 86 86 84 84

Entrepreneurship development: The Millet Process-

using the millet processing centre facility.

ing Centre at Aasanur, Erode Dt. of Tamil Nadu hasThe revenue generated through Millet Processing Cen
been used both by the tribal producer company ds wetre was about Rs. 41031/- with a net profit of Rs.
as the tribal farmers for their individual househol 21000/ during the first season of millets using MRC
consumption. A similar entrepreneurship developmentaddition, the revenue has been increased through th
study for rural youth has been conducted for tuitner production of value added products viz., milleteric
processing in the production catchment of turmatic mixes and millet cookies by the tribal farmers.
Sangampalayam village, Coimbatore District, Tamil
Nadu (Dawnret al., 2013). Based on the processed raw
material, the tribal producer company has expandedrhe millet processing machinery at Millet Procegsin

Conclusion

their millet processing activities in the produatiof
value added ready to eat millet products viz.,yhaimi
mix, sambar rice mix, pongal mix, tomato rice miz.e
Also they have started the production of milletkies
from the cleaned and processed millets from théemil
processing centre. The tribal farmers have so riac-p
essed 238X%g of foxtail millet, 3010 kg little millet
(cleaned and dehulled), 2520 kg finger millet dégddl
and 373 kg finger millet flour production duringeth
first season of millets using the facility of millproc-
essing centre.

Cost economics: The cost economics of the Millet

Centre, established in the tribal area of Tamil INad
were evaluated for their performance for little el
foxtail millet and finger millet respectively. Traean-
ing efficiency of the destoner was found to be atbu
88% and the highest dehulling efficiency was 90% fo
little millet. The pulverizing efficiency of the puer-
iser was 90% as tested for finger millet. The exst-
nomics of the Millet Processing Centre for tribabp
motion was worked out and it was found that thigatri
farmers could save 85% of processing cost throbgh t
millet processing machinery. The performance stidie
on the millet processing machinery have led to the

Processing Centre using different machine wereproper functioning of the Millet processing cenfoe
worked out (Table 2). The cost of operation forteac the tribal betterment.

unit operation during processing was found outai ¢
culate the net returns of the Millet Processingten
The operational charges for millet rice from litded

foxtail millet was found to be Rs. 2.9/kg wherehs t

operational cost for cleaning and pulverizing finge
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