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Rice Milling Technologies:
A Critical Appraisal

Shehun Bashir, E. B. Lucas and K. M. Baba
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efficient. The mill has a high capacity, and it recovers more total Fice a5 well as hpgg .
Finaily, the last of course comes under the collective term “hand pounding’. The chief vittue of
hand pounding is that it gives a medium polished rice with a high thiamine conyen; It ajgq
provides some employment that helps in the maintenance of the village economy. The Nigeriy',
experience of milling was also discussed along with a recent development in som Asian
countries. In the end some suggested approaches were given.

RESULTS AND DISCUSSION

Hullers
The machine was originally designed for removing the outer hulls of coffiee, by lagar

adopted for the milling. The machine consists of a snlidlﬂun_ad cylinder rmmg at 500 1o

within a hollow stationary cylinder the lower half of which is perforated with slots of 0.06 15 3

inches. The flute on the cylinder is so arranged as to carry the paddy io the centre from the

seeding end, get it milled by the scouring action at the centre of the cylinder and then cary it 1

the other end where milled rice is discharged. The grain suffers excessive breakage and ges,

overheated due to friction. Power consumption is large as energy is wasted in crushing of hylls,

Various modifications have been made out of this. An example is the sheller mill,

Most of the mills installed in the Asian countries were of the “huflec” type.
In order to better understand the comparison of different methods of hulling, it would pa
worthwhile to recapitulate the definition of three parameters often used:

. The hulling yield measures the degree of hulling which the PeTson supervising the
opiration, judges acceptable as an indication of the completeness of the operation, This
is the preparation %s a percentage of the wﬁgl-;tofm&hdgminmpmdwimmcimm
weight of grain prior to hulling,

. The theoretical yield is the proportion of grain (a5 a percentage of the weight) which
represent ﬂ:emﬁmﬂmwmhl:puﬁmnrthnwupuﬁmm:qmbiebyﬂucmm_

’ mmﬂﬂmmﬁ'immmmﬁmmm. Bt provides an

steel hﬂ]:mﬂmmgﬂhawﬁhmtdidwmmﬂdunmﬂlhhhk L
Table 1: Average Recovery Efficiencies of Three Types Mills

Recovery as Percent of Paddy
Types of Mill Bran plus Hull Whole Grains (Headrice) | Broken Grains
| Steel huller 36.6 46.5 16.9
Shelter mill 32,5 55.9 1.6
Modern mill 30.0 62.0 8.0
Sowrce: Chandler Jr, 1979,
MODERN RICE MILL

Thﬂhmsbywn-gngﬂmr.pm. of the motor running the cone polisher. ;
The recovery of polished rice in 4 mill is termed “percentage out-turn”. The out-tum 15
affected by variety, by whether the rice is raw or parboiled, by rice moisture content, and by the
o¥pe of mill used. Table 2 shows the total milling out-turn of the different types mill in Sri Lanki
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Al i ice Mills
Table X m:;T:i.l 3 nﬁﬁﬁ:ﬁ;mnm::ﬂ Modern Rice Mill | Traditional Huller Mill
T f; 3:1{“ Outturn 603 588 ;:.:
Tiend rice vield 86.1 63.0 2
- 43 5.0 1L
Amount of bran (kg) 86,9 lli.j‘. . 130,
: leke | 1986)

ﬁm:lm;ﬂhﬁm l'lmt“lbll in capacities ranging from 1 ton per I!nur to over 10
tons. The larger the mill, the greater the efficiency, provided enough paddy is available to run the
mill full time. The followings are used in describing the performance of a mill: N )

Milling Recovery (MR): This is a function of weight of paddy before milling and weight
of milled grain. It is determined by the expression below:

%MR = wt of total milled X o - (n
Wt of paddy |
Head Rice Recovery (HRR): The milled rice is separated into broken and unbroken
grains. The proportion of unbroken prains referred 1o as the head rice recovery is expressed as:

%HRR = L i X o . (2)
Wt of milled rice 1

MILLING CAPACITY

This represents the quantity of rice, which would be mi
throughout the year for the working hours-considered normal for the
these were § hours a day; hmmemiHMmmur!m
ind then closed done until the next harvest. Rice milling capacity is usually expressed in tons per
bowr of paddy. Tn the United States (FAD, 19723, annual capacity is estimated as, tons per hour x
* hours per day x 300 days per year x 85 percent efficient operation. Table 5 reflects the average
apacities of mills together with their apparent utilization,

lled if the mills operated
country concerned. In some

Table 3: Number of Rjee Mills, and Utilization
Number of Mills Average capacity | Toal Peryear | Amount apparent
: per year milled Utilization
Australia 5 19.2 96 80 83
Cevion 1100 0.8 953 162 30
Calomben Jd6 1.6 568 55;’ 5o
Hongkong 18 15.7 2438 78 51
_:m 4037 0.6 25485 6.5 30
! h."”"'“ 7 4.4 51 19 &l
! S'H'anmw 136 0.8 193 38 19
| - | 4094 1.0 42097 5029 12
'H ited Sixteg 55 56.6 s 2235 17
etnan 2018 0.9 1871 197 52
Mﬁl-m “Illhdauﬁuﬂu (8} 1972 ;
most less Iupndmnmbummbmhlmmmnd ivate millin
m;n:mm is an 4hu_ad:'nnm nt':ni::il_li capacity. From the wble, it is wp:'ry“mnhu lh:
Encugh capacity to meet m
Hanm POUNDING i .
Although hand methods are steadily givi machine, e grown
ing way io uch of
'Enﬁ:u;fhl:c E.r 'I-t:m.. the Nu;uﬁlm and Afries especially Nigu-: i s:um by m
pPrimstive m i i i ;
e sy o “rmwhnmm '_n mt:h;cil:. Sing very simple equipment, Up to 1970, for
“Public was
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and-pounding is by mortar and pestle. Tp, pestl
; : d the direct action of this fyree :
| force on to the grains kept in the mortar, 4n : ; oo is
et than mill the grains. The friction force generated due to relative grain movemey
- ion (Sarker and Fareuk. 1989). - .
milling m some advantages in hmd.mmg. The gross }"IE‘M of head rige iS sy
higher, which is important for poor farmers and in fimes of scarcity. And also beggys, r."f
processed by machines tend to be highly milled. Hence because of higher of mil
machine processed rice is usually less valuable nutrtionally than hand-pounded rice. An gy
where there is serious rural unemployment, there may be grounds for encouraging lah“""'i'“m:i:i
manual methods of rice processing.
NIGERIA'S EXPERIENCE OF MILLING . .-

Rice is an important staple cereal in the diet of Nigerians. The average per o
consumption of rice has risen and will continue to rise in the urban and rural areas of the ey
(Wudiri, 1992). Just like in other African couniries, over T(Hﬁ afm:a: milled in Migeria was h
pounded. This of course has given chance to the introduction of various villages (huller) ang Risat
mills all over the country.

Several attempts have been made in the past to improve on the quality of rice wi;g,
Nigerians favour. Both the federal and state governments invested heavily in the setting up of
giant rice mills which can process about 15-20 tons of rice per hour in strategic rice growing yras
of the country. However, these mills have not perform up to expectation (Wudiri, 1992), Tha
traditional small-scale rice production system in Nigeria do not lend themselves easily 1 i
processing systems of the giant mills which are developed for countries in which a single variety
ofrice is usually produced on up to 1,000 hectares of land.

Majority of our producers are small-scale farmers who grow different varieties on lesg
than half a hectare of land and produce less than a ton of paddy rice in any given season. Each
rice variety has its own charcteristics. Some are long grained, some are short grained, some gre
round while others are slender. When these mill owners buy paddy rice from these various smajl.
scale farmers and throw them into their monster machines, the result is garbage. This means thar,
given the present rice production system in Nigeria, we must encourage small-scale cottage-type

ofrimﬁ;moessing in which a small quantity of a single rice variety (1 ton) can be processed at a
given time. |
REGENT nmmm '
_ Losses in the milling process are due either to inherent poor technical performance of
milling machinery, or operator ineptitude, resulting in poor milling yields. An example of a
milling technology that has been legislated out of existence in some eountries is the Engleberg
type Single-pass one-step process (Steel huller), which is notorious for breaking the grain in the
milling process and yielding as low as 5% milled rice. In 1985, about 50% of the milling
capacity in the IPhlIrpera Was Engleberg mills. In Bangladesh today, the Engleberg machines is
till :I_:Le pre::lummmt mill. India is reported to have outlawed the Engleberg in favour of more
efficient !mll:._ No Engleberg machines are found in Thailand. Some part of Asia now have a law
thulx forbids mcm:-rmIIs ufﬂ]r. Engh_:hug design, but the traders continue to import them from
China a5 coffee grinders for milling rice (Bautista, 2001},
The most significant breakthrough in the rice milli industry h
: - as been the development
of the husking machines with rubber rollers, which siguiﬁl:;ngt!y reduce grain breakage. m
Mnmz 10 distinet sl.epsm in the process. Some set ups are automated to reduce
operators. challenge is to bring technological devel t within
the reach of the rural farmers especially in Asia, = " : o
SUGGESTED APPROACHES
Gimhcmﬁmmﬂuﬁmmmﬂ' ia. effort courage
small-scale cottage-type of rice processing mills in whick 3 aall @er ! ¢ Tiade fo S1ovE
o T e Pl gy o g e
Sinea milli ‘ e 2
amount of broken l;g.q:i l:::umpm:: ?d mortar’ equipment involves heavy manual labour and ¢
pounding should be effected with a vi ‘gh, improvement of the traditional equipments for hand-
With a view to increasing the efficiency of milling, reducing breakage

mmm- - _r + -
&;gmm. and mitigating the hardness of severity to the human worker engaged hand-

The most common method of h 'i:Pl!liq

t hdpﬂ-l.l‘ﬁ
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Modern mills require trained operators and higher level of management than is needed
for huller mills. However, local personnel can be trained to run the modem mills. t should nct be
i ferred that every country should replace all of its huller mills with modern types.

In most less developed countries, because both government and private milling operation

.+ there is abundance of milli 3 R : 8
gxist, ing capacty. The problem is with Africa where there are no
cnough paddy 10 operaie the machine at full capacity. Hence, upgrading the huller mills in such
& ce is better.
CONCLUSION

After having that reviewed the technologies used in rice milling in Africa and of the
warld, :tw@maﬂmn?diﬁmtg technologies carried out by hmmm:me years hual'-rl:]ml i
They are m_ll predominantly in use today because they are well anchored in the culture of the
various ethnic groups.

15i5niﬁmnt gains have been achieved in rice production world wide, but the development
of the rice post production sector has not kept pace to take full advantage of the breakthroughs.
Milling loss figures are only indicators of a problem, however, understanding the cause of losses is
much mm‘t}mpﬁ‘tnﬂh ‘{)m: of the key post production system technologies for minimizing losses
and improving milled rice quality is h:gmdundefﬁcimtduigupdriunﬂlliumdﬁinﬁ-
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