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1. Perboiling 15 8 Process, wherein water 18 introduced into paddy kernel under
controlled conditions by & processg of moaking - cold or hot — and heat 1t applied
(usually by ~tcaming) to achiev the hardening and toughening of the kernel to

give a product which can b easily helled and mill-d with minimum breakuge. There
are a number of gubesidrary cffects, meinly biochemical, on which plenty of work has
been done 1n ali rice p.oducig countra <. It nced not be pointed cut “hat the
mode and extent of the penvtration of water during soaking and the subsequent
hardening of the wernel during steaming are all important. Usually, in the trade,
open steaming 18 employed. To & certain extent this causes the opening of the paddy
and d.scolouration in certain zones due to localized over—heating in places where
the direct impingement ~f stcam ocours. Irying of parboiled paddy is a laborious
and lengthy process. In modern rice mills which use oil fired mechanical dryers,

it is a costly process which greatly affects the economy of the process.

2. In their search for a quicker drying method, the autrors felt that if the
sufece of the drying medium w.re increased extensively, and the drying medium kept
in very close contact with the parboiled paddy, drying would be quicker, more uniform
and better. If the medium used were an jnert one with low moisture retention
oapacity, drying would be quite fast at higher temperatures. Tt is essential that
the inert medium should not combine chemically in any way with the paddy being dried,
thereby introducing deleterious changes in taste, colour or odour which might have
an sdverse effect upon marketability. It should also act as a good medium for con-
-reying and transferring deat, be -~eadily available and cheap. The authors felt that
gand would be cheapest matorial for parboiling and drying and paddy husk would be the
cheapest sourco of heat in a paddy growing area. Use of hot sand for processing of
various grains and for roasting has beeu a very old practice in India. For centuries
{¢ has been used to roast steeped pulses, including peas, and as the first step in
preparing beaten rioce (Aval). It is even reported to be uged in preparing Sels
Pasmati type of rioe in Seharampur District of Utter Pradesh.

3. Altermative inert medis for rural areas in Southern India would be lime—stone,
olay, laterite, and powdered paddy husk. The main advantage of lime-stone and sand
is that they are inert materials which do not combine with the oonstituents of

poddy kernel nor do they interfere with the taste or smell of the finished rioe.
Particles of the oorrect sise offer a huge surfece whioh, in olowe ountact with the
poddy sssures sbsorption of moisture and trensfer of heat. The media remain unchanged
Yy moiwture they extract, whioh is subsequently evaporated. When a desired level

of dryness is reached, they do not stick to the paddy and oan be sasily sieved off.




| 4. The other inert media have certain shortcomingr where this particu ar veguire-
ment is concerned. Clay and laterite, aufficiently subdivided, offer a comparatively
larger surface and even a greater moi1sture redusing cap-rcity.  Howsver, they have
a tendency to stick to the paddy husk, particularly after heating, and are d1fficul?
| to dislodge. lime—stone porder works ‘ery well but 1e comtly compared with sand.
It is diffioult to obtain 1n certain ueas, purt Loularly o the deltas where paddy
is mainly grown, Powdercd paddy husk 18 possibly the meoat promising material as
there can be no objection to 1ts uec b caume 4t 10 An ‘ntogral part of the paddy
It is readily available in paddy growing Aareas. When powdered, it ofi/ers an
enormous surface both for imparting heat and for absorbing moisture. When th
paddy being treated is sufficiently dry, the husk po der can be cratly sieved off.
Its main defects seem to be the nencssity to powder 1t fine, 1ts tendency t< retain
moisture, its tendency to char and the possibility of 1te 1gniting, part roularly
in a finely powdered condition at the high temperatures employrd.

Se In the first series of experimente conducted, wet paddy with a mojeture content
of 20 - 29 per cent was used. The sand emgloyed was sieved to remove all larger
particles; particles passing through 20 mesh (894 MCS) but romaining on YW sssh
(500 MCS) were used. The sand/ paddy ratio used 4as 1. 1 2.0 by wt. The eand wae
heated to 120 - 150°C, whereupon paddy was added and quiokly stirred to attain o
good mix. The hot sand offcred in enormous inart surface at an eiovated temperature.
The hot particles surrounded practically every individual grain and thus offersd
a heating medium in very close contaot with a good degree of temperature comtrel.
The vaporization of the grain moisture wes repid und accompanied by s rapid heating
of the grain. Sand, being non absorptive where moiwtury 1 concerned, GOts a8 &
heating agent. Whatever moisture ocomes out of he paddy and wets the sand partjole
is not retained by the sand, but esocapes upor agitation. This quiok reloase and

| evaporation of moisture ocours simul taneously with heating. At th.s stage the

|  sand was seived off. Usually when moist paddy was added, the eand t cap aratwre

dropped to BOOC, whereafter it was reissd and maintained at 100°C for 10 mimutes)

in some ocases, 15 minutes was nec-ssary. After this the sand wne sspareted, the

paddy was laid in a through-flow air ourvent or sproad out under a fan foy abewt

30 minutes. After a period of tempering the paddy could be milicd direetly. M

this stage it was alwo observed that by placing the paddy ia & iwough-flow alr

1 | ourrent of 60 - 80°C (which can be produced by drewing sir through tuheo heated

in paddy husk fired furnace) the moiwture ocomtems dropgpod to welow 16 por cont I8

about 10 minutes. The sand can be repeatedly used, therehy emvieg sunp heating
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effort. The authors ohanged the sand after about o dozen treatments as 1t usually
soquires a brownish tinge due to carbonigation of orgenic particles in the ohaff.
However, if th. sand is heatcd to about 3000C the undesirable brown oolour can be

removed.

6. While conducting experiments on the drying of freshly harvested wet paddy, the
authors noticed that at a moisture content levcl of 20 - 29 per cent most of the
grains were parboiled. Thus they proposed to uxploit this phenomenon. Paddy was
soaked in hot water maintained at 70 - 80°C for a period of 2 hours or given a normal
00ld soaking for 48 hours followed by sand treatment. The sand was initially hoated
t> 150°C and soaked paddy was added, mixed and stirred for 15 mimutes, until the
busk lost its mo‘sture and ohanged from dull brown to bright ycllow. Usually during
this period, the temperaturc dropped to about 80°C. The paddy was then sieved free
of sand and spread out for cooling under shade; once cooled, it could be milled.
T™he residual moisture was about 15 per cent, and the rioe was perfectly parboiled.

I¢ was found that treatment with 4 per ccnt brine prior to sand treatment facilitated
drying and parboiling considerably. The rice obtained was of good cooking quality
and attreotive in appearance, with very little browning.

7. The technique was applicd sucoessfully in the laboratory to the dryirg of salt
parboiled and pressure parboiled paddy. The drying time was oonsiderably reduced
fras}.5 hours to approx. 20 minutes).

8. The authors suocessfully extended their work on sand treatment and the parboiling
of paddy. It was found that whon paddy is soaked for two hours in water raised to
100‘0 and maintained between 80 - 90°C and then trocated in sand at 150°C for twenty
simutes, simultaneous parboiling and drying coour. The authors oconducted over &
handred oxperiments, using this method on a large number of paddy veristies oommon

%o Tanjore Distriot inoluding Co0.25, ADT-27, ASD-11, Kichadi, Karuna and IR-8, It
wae foumd that oxocellent parboiling and drying can be done in one step. The moisture
oomtent of the paddy comes down to 16 per oent and, after a littlc aeraticm (spreading
out umder oover over night), the paddy oan be milled quitc easily. Details of drying
rete are given in Appendix I.

9. Onm & laboretory soale the authors testod powdered paddy husk as a medium for
pardeiling and drying of cold soaked paddy. The experiment was very sucoesaful.

T haak powder was heated to 100°C and paddy which had been sosked in oold water
for 48 hours was sdded and vigorously ogitated. The temperature was maintained at




o
100 C for 20 minutes. At thc end of this perind, the husk powder was s1oeved off and
the paddy cooled under a fan for conditioning. At the end of thie period, the paddy
could be milled.

of head rice quite high (70 - 72 per cent).

Appendix 2. Purther work 18 in progress

10. The method as visuslized by the authors for utilizing the sand treatment on a

large sccle as a village process 18 ar follows:

(a) The sand can bc stored in an overhead bin and fed a reguleted rate

(v)

through inclined cast iron or ceramic pipes into a paddy husk fired
furnace (the samc furnace can be used to heat the water for soaking,
if parboiling is intcnded). The hot sond is then mixed with raw
paddy (to be dried only) or soaked paddy (tc be parboiled dnd dried),
and the mixture is passed through . rotating drum provided with heliocal
flanges to facilitate agitation. Baffles can be used instead of these
flanges. The length of the drum can be ad justed to give a heat
treatment of at least 15 - 20 minutes. Some of the flue gas from

the furnace can be fed into a static outer drum on a counter current
principle in order to maintain the heat level. Alternatively, the
husk furnace ocan be used to heat air which can be sucked through cast
iron or oopper tubes with the help of a rotatory pump and fed as a
counter current into the centre of the rotating druin particularly

at the upper pearboiling end. Afte. the requisite period of treatment
is over, the dried paddy passes over the last portion of the inclined
rotating drum which ie appropr: \tely perforated f 'r the sieving of
the sand. The paddy w.aveis wlong ihe rotating urum to drop into a
fumnel--shaped chute which empties on to a belt conveyer leading to

s tempering bin,

The paddy is fed from a manually filled overhead bin and the flow
regulated by means of slide valves. A similar arrengement ocan be
mde for regulating the feed of hot sand. The sand and paddy are
fed into a common tube at regulaied speeds and into the rotating
drum. The rate of movement during the parboiling—ocum-drying operstiom

can be regulated by adjusting the speed of the drum, and the proportioms

The quality of rice produced was very sat . sfictory and the yicld

Dutails of the experiments are given 1n

|




of sand and paddy oan be regulated by using nlat valves ad justed to
give the requisite mixture, The temperature of the sand oan be
adjusted by fixing the ‘eed rite, the furnace temperature and the

temperature and volume of the cromse current air either in the outer
drum of inside the rotating drum. [If the temperature 1ie too high,
the hot air omn be cut off and . current of cool air ocan te drawn
to maint ‘in prop.ar temperature control. The sand heating pipe oan
be vertical or set at a stoep angle so that the pipe can be kept
permanenily filled and sand hot.

(c) If the moisture content of the paddy ie approx. YO per cent as is
common in freshly harvested wet paddy and in parboiled paddy, the
proportion of Lot sand oan be raised to double that of the normal

amount .

11. With intensive agricultural development, including short term crops of paddy
(some of which have to be harvested right 1in the midst of the monsoon ssason), the
drying of paddy has become a problem in many places. Treatment with hot sand can
be uced for quick drying. The sand treatment oan be extendod to achieve parboiling
and drying in & single step. By this method the entire parboiling procedure oan
be reduced to about 2.5 - 3} hours and good quality parboiled rioe without any
soquired edour can be produced even ot the village level at small cost,




APPRNDIX |

Drying Rate During Sand Parboiling and Drying of Peddy

(') TR-8 variety of paddy ecaked in cold water for 4R hours.
Notsture content of soaked paddy /8.5% and brown rice 29. if.

(2) Ome lot of the above paddy parboiisd and dried on sand heated
to 150°C and maintained at 100°¢ After adding soe! ed paddy.
Treatment for 20 minutes,

(3) Ome 1ot of moaked padd; parboiied and dried on sand heated to
120°C and mairtained at 80°C w1th agitation after adding soaked
paddy. Treatment for 20 minutes.

(4) Semples drawn at five minute 1ntervals.

oisutre Comtent of Br Rice

0
Temp.original 150°¢ Temp.original 120°C
Interval Naintained at 1oo°c Naintained at N°C
5 NMinutes 21.9% »5.1¢%
10 Ninutes 18, 2.2
[ ]
1S Nimmtes 14.26 " 18,64
| ) ®
20 Nimates 9.14 13.94

In sanples marked = dietinct brownimg was obssrved on the kerwsl.
Thie indicates that at 100°C, the drying time should not emoeed 10 mimmtes.




(1)
(2)

(3)
(4)
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Upe of Husk Puwder in Purboiling snd Drying of Peddy - Egpesiment |

Paddy huek (! kg.) powdered 1n a huller mill. The powder heated to 100°C.

Paddy IR-8 variety sowxea for 48 nours added to the hot husk powder,
sized thoroughly and maintained at 100°C for 20 minutes.

Musk powder sieved off and the paddy oocoled under s fan.
Noisture content of paddy:

(s) As determ.ned in moisture meter - 16.2%.
(v) As determin~d in hot air ovem - 17.4%.

Sasple spreadout overnight umder cover and milled. Nilling performanoe
is gt am below:

Paddy taken 850 greme
Brown rioe yield 675 grems
Bk 175 grams
k:o:qo of polish 5.”ﬁpprox.)
Polished rice yield 615 grame
Bren yield 40 grems
Brokens 20 grams
Nead rioe 615 grems
Mead rios § 72.3%
Brokens 3. 1%

Noisture oomtemt of polished rice in
wiversal seisture meter: 13,24

Rice preduced was perfectly pardeiled. Wo off-odour or off-colowr. Fo btrowmaing
Nidy &4 2ot Yuret during heat treatment. Rioce hard and tough. e vhite
wiltes. Indicates that under cemtrolled comditions lusk powder cem be
afely wesd a0 sediwm for pardeiling ond &rying of paddy.




Meriment 2

(1) Paddy husk powder (1 kg.) produced in & huller mill heated to 100°C.

(2) 8osksd paddy (soaked for 48 hours) added ‘o the heated husk powder and
mixed for 15 minutes with vigorous agitation. Samples drawn at 5 minute
intervals and moisture content determined by oven drying method. At
the end of the experiment the sample spread out and cooled for 2.75 hours

at room temperature under a fan.

(3) Moisture content of paddy samples taken at 5 minute intervals:

Moisture content

Time in Padd

10.20 hru, 30.1%

10.25 hrs. 21.6%

10.30 hrs. 19.0%

10,35 hrs. 15.6%

Final sample Paddy 12.5%

after cooling

under fan Rice 13.3%

(4) Milling performsnce:

Paddy taken 1,000 greams
Brovn rice yield 790 grams
Husk 210 grams
Polished rice yield 155 grams (% polish 4.3%)
Bran 35 grame
Brokens 45 grams
Hsad rice yield 710 grems

Rios did not indicate any browning or any white bellies, Colowr glistening
white. Texture hard and tough. No mmell of charred husk. Indicetes

shat under controlled conditions husk powder oan be usod as an inert

medis for parboiling and drying paddy. There is no buraing or charring

of husk powder if properly agitated.
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