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The eather extractable satter (costly of1) present in paddy

reneges from less than @¢ te over 4.5%, depending on variety.
The varlatios of south India generally contain

5.2 = 5.76%, The wajor part of this of1 is lecated, at a

..
concentration "f 90" or ore, ina stable eonlition, in the

*

euter layers of hrewn rien,

'nen willed, *in the raw state, and polished to the ertant of

* 5%, only 40 « 507 of the total of] present in the paddy is

removed with the bran. "hen the sa-e variety of patty is

and then milled to the save degree of polish, 50 54

of the total ef] passes inte the brane

she stodies deseribe? in the present parer have sh

that as the of parbeiling, there is sone soversnt

ofl froa the lower layers, towaris the surface, so that the

tov lavers gat correspondingly enri ered. Sarboiling causes
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fink in sige, but the of] present in 1,400 pot
a cute Ae the germ generally gets admixed with the bra.

va contribution to the oll content ef the polishings fran boh

ta

Yaw ani parbelled rice say be regarded as being about the sane.

when paddy tg merely soaked in hot or eola water and

then dried or vhon ary paidy ie ateaved, there is a small ine

ereare in the o11 contant of the bran when brown rice is polished
to the extent of 5%, "hen the tine of enaking 1s extented ant

the paddy then steared, the yield of of! froa the bran is
-inereagsed to 38 « 40%, the extent of sueh inercase depenting.

largely on the time of soaking. Prolonged ateaming does not,
however, cause any further inerease€e Pardo ling under Yfressure

mirinises the tise of snaking and the oil content ef brant nds
te approach that obtained after proloneed scakin « Ineipient

gernination of patty or direct scaking an? parboiling of brown

rice de mt leat to 4testinet inproverent.

By suitable combination of favourshie eonfitions, it.
hae, so far, been to raies the ofl content of bran to
about 501% wieh ts shout twice the averace yteld as onthined fron

bran ef good aj ity. 'ith geome varieties, about 530% of the

@ otal oil present in paddy ean be renoved with §% polishe 'ith
other warietioe, © @ 51 wore velish Is required to take out the

game percentages of cll.
The wresent findings, though easentially preliminary,

have shown certain practical possibilities wrich would deserve to

be followed upe "Ith better understaniing of the mechanige, At

may be possible to speed up the operations ami to produce
a

qualities of bran whieh ean vith s in respeet of
ofl contents Initia, which hae now an annual produetion cf about,

42 million tennes of rice, but is faced with shortage of vege-

table ofla, ean erodes several thousant tonnes of rice
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having te ineresse the area uniter Tice

yan vith an oll content of about 46% will have a high aarket

4
there will also be a greater incentive for aillers to make

quicker change-over from hullers to sheller cum polishers ara 3

the tatal eontent of oil in the patdy, there will also be

attrsetion for evolving new varieties, whieh, in addition to

other desirable properties, also contain even twiee aa much ofl

aa} ne and with the proaceet of a larger earning fron this sgourea,

fee "4itla. the ofl eontent of bran is related to

ag the varicties which are now being raised.

OXCGa0

There are, at present, about 8000 varieties of paddy and several

sore are being adfied every year. Ont of these, only a few

he latter have been selecta? or bred for higher yields, with
netter resronse to inpnts, resistance te digeare an' other desle

rable attripntes which would meet the reqceiresents of the

producer, the miller and the consumer. The o11 content of

padew, which forme only a percentare of the total weight

is, at present, of m speetal interest to the Ber ieultural

aciertist or to the "rodneer as it hears no direct relation to

the yield or the market value ef the crepe It does, however,

bring some extra earning to the eiller andy still more so, to

huntreds are consiteret to be of comereial inapertanee. Most. of

the efl iniustry, which pays a good price for the rice bran if
it hes @ high ofl ami lew acid insoluble ash content.

'The of11 content of paddy is, howewr, much nore

important than it may first appear as a percentage of the total

weight. The bulk of it is concentrated in a emall fraction

witeh is near the surface and a large part ef which has to be

removed to nreduce the polished marketable rice, The potentiae

Littes are thercfore more than what te generally reali 207 «
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At@ed to that, if ofl can alse be mate to stove towards the

surface, the yields can be further increased. In view of the

growing worl' shortage of vegetable olla, there say soon he

eyen a mceasity te assign a high prierity ant to provite
adequate incentives for the evolution and inereasing production
of rice varieties with Richer o11 content than those we have at
the present tine, Considering the worli's production of rice,
the potential of off from tris source far ercerds that of
several of the ofis-eds which have to be epectally raised for

the

the purDOSS»

There tave been several publications relating to the

etl content of patty (whole grain) its different componentseo

sartiedlarly, the mill polishings known collectively as brane

Some recent data collected by Iengar ant Tafudeen at Tiruverur,
with nearly 104 varieties, showed that the ether extractives

(mostly cil), a3 tresent in wrole catdy, vary fron onder 521 to

about 4.5% The figures for the comercially inportant varie=

ties, sO Tar examined, range from 52.75 te 5.28% on moisture « free
+

Among the different eonponent s of padty, the husk

which forms EE 24% percent of tre total weight contains only
hen brown riee

(representing 75 « EBB of the weight of pad¢y deDeniing on

variety) is polished to the extent of 10¢ er more, the polishes

rice eontains only 0.2 @ 6.5% of ether extractives. The

02 ba 0.47 of they grtccetasis

renaining part of the ether extractable matter (henceforth

Aeacribed ag ofl) is therefore tly concentrated in about 10°
a

of +he weight of brown rice. "hen rice te only eyartially

mLished 29 ts ions in many courtries, ahovt 40° of the total

oll eortent ef rice is removed in the polish, while the rest is

left hebind on the surface lavers of the rice as how market ede

In India, however, the proportion of the oil, that is now removed
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from a large prepertion of the silled rice, may be over 50%

te reasons which will be explained Later.

The pre eent produetion of rice in Initia is of the

order of 49.5 million tonnes. Assuming an average of 2.5%

en the weight ef brown riee ag the o1] receovable by polishing,
the potentially available quantity of ofl may amount to over &

millicn tennes, The quantity actually remowed by

as is largely adopted, may amount to about 500,000 tonnes. The

present annvel product fon of o11 ia hovever of the order of only
about 20,000 tonnes, seatly as intustrial o11, vith a free fatty
Seid content of about 50%,

The reasens for the low croduetion of 611 are well
known anit referred to by several authorities the FC AFE

team of excerts who India Anring 1959, The Amajor part
of the ailling in the country ia Aone by hullers of which there

are now over 55,000 licensed. units (ant almost on equal nunher

of unlfeente4t omnes) In the courtry. The hellers yield a bran

which is considerably diluted by the husk an? other foretcn

matters so much em that the averige cil content of the resulting
bran fe hartly ef the order of 4 « 5%, at which concentration

it becomes quite expensive to extract it + all the more so hee

the bran with its large ameunt of husk and ether

matter dees ret bring any returme The shellers eun

hullers alen incorporate a part of the husk for polishing; #0,

the resulting ofl content is of the orter of 10 = Sheller

eum polishers (nunbering a few thousalllis) and odern hice "ills
(number ing about 25) vield polishings with ofl eontent ranging -

from 15 « 29% depending on the variety of patty anid also on

vhether it 1s milled in the rav or parbo ized conlition.

A sig feature about rlee processing in Initia

4s that the major part of the natiy protuced in the country is

parho {led hefore it is milled. 'oft varieties have to be
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generally parhoiled so as to fmrrove their milling perforeams
but, even hard vartet leg gre now being increasingly milled

after beca se of peolar oreferences, Th is common

thet raw nice bran, as "Uta read by milling brown rice
in a polisher, (vithout any siniztupa of husk) yielde 15 = 20%

ofl; whereas the parbolled rice bran oreduced vith sinilar
equinxent wields 23 « gat oll. There have been reports of
hatches of parboiled rice bran vielting 90 « Moll. %uch

Aye to varietal rather than to ny es oeet of the
processing. while the economic aspects have been vel] realized

by the purchasers ant the usere of the bran for of] extraction,
there has mot 55462 far Hien any systematic attenpt to trace the

ard to ergarise th- regmlar prorat {on of bean with

Mog

in oll yielde hee heen senepalle ea being

eovetatently hich ofl content «

The poe In the preacnt paver were

reaver with the ohfeets of etnd4vine, ret only the distribu.
tion of oll between the different fractions ef the paddy, but

g?ao the tefluance of some of the acthods of processing on such

distributions They heave siown that, unter certain contit tons,
the ofl tends to move towards the top layers of brown rice and

that with, ewen with restricted polishing, as is now practised,
it may be possible to get more ofl in the bran than has so far

heen

atOAL,Ex Per

VATE TALS ASD MTEONS.

The stwiles deseribea in the present parer were carried sone of
the important warieties of paddy which are 'produce' in Thanjavur

Mistrict, wich is one of the soat intensive rlea product ng

regione of the country. For lalratory stadies, the polishing
were tone with the polisher, whereas in the sill it was

a
sos"



Aone with the Sehule type *nery Cone Polisher. In order te
obtain comparative data, only head rice was used for polish
Aa the polishings invariably esntained ng crovortions of

a

firmly powlerad broken rice, the bran was separated by sieving
and winnowine. when necessary, the gern was invariablyxe pt

inelwied with the bran art rv.ated ag a bart of it, as is ngually 3

done in milling practice. In order to ensure unifors ar: ing
and to aveld cracks, the drving of all samples of
saddy was fone in the shade at the Laboratory temperature

(28 = 25°C), 011 was extracted in Soxhlets with food grade
hexane and the extractives dried at 100°C to remove the last
traces of solvent ani soisture, The noisture contents of all
the specimens were determined ant the ylelds calevlated on

moistureefree basis,

Te waa realized that in an evaluation of the above

tyoe, the figuras for oll content youla be somewhat Aigher than

th-se oh' ained for comercial specimans, Ths latter are

evaluated without eorreetion for moisture or the associated

powde rey rice, husk an? other foreten matter. This would be

particularly the case with raw rice, especially when soft
varieties are milled. At 'he sane time it va« felt that the

true flgurea would not be comparable If the other fracticne
an' foreign satter, which are variable in proportion, are

inclutede Moreoye?, ag the content of bran is
variable, it wae to compare the oll

>

eonterte onlv on bhaga,

11 ecntents of bran from raw ant pavhofle' rice of the sane

variety vhen the polighing is "ione te the same extent in each ase

For these Aeterminations, representative specimens free the sane

batches of palty were used. Fer parboiting, the patdy was

first soaked for minimum period of time (4$ hrs) at 65°C and

thon given open steaming at low (about 5 lbs.) pressure.



Polishing was done till bran corresponting te about 5% of the
total weight a ef brown tice was obtalaed in each cusee The

object of tra experinent was only to compare the pereentages of

of] ag peasant in the ton portions of ths Tear Oth laver

ant after rae

fcre

FABLE «» I,

Gil percent on solsture free basis
Souree of Variety

bran C009?Ih » 8 GiaBaOG

Raw paddy 26.1 55062 e2

Parbolled prady 5 44,0 38 0

The above figures, esfecially for raw T1Ge, are distinctly
than three that wud be shtatnd free many

The lather pomralty COAG save Pin Ty

riet, husk ant other foreign matter ani this woul' be particular
ly so in the case of a like yak ton's te by

suring raw In the evade of marbo jie? tice,
the kernel ia invariably more reetetant to breakage ant hence the

bran will contain less of perio red Pine ant other foreien ratter

than in the ease cf raw tices yen ¢f we do not take these inte
oS

acecunt, it mar atill be seen that the tep lavers of parheiled

"brown rice © whieh are reneved during polishing contain mOre

Oil than th cerresranting AMA AT fron ray pies The aetual

vill syen fth of 5 « Ie « in

+
m

the case of «411 sanples,

trials have shown that mare wetting or

oaming of tran followed by irving @o not protuce any Aifrerey
fn the figures for the oil eontent. As there is vet no avidence

of any gynthesis cf sll by othor neang, a logical inference wet] a
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be that the higher o11 eontent ef the bran from p rice
may be due te the upward sovenent of goge of the ofl from the

'lower strata of the aleurone layer. This vas sought to be

eluei tated by further series of experinents,

"by gery te the afl . sconterte -f ree get parhe tl adof

fice bran.
x

1

fne nosathle extlaratinn of tha shove Tilfereacecould he that

the getty whieh formas 1.5 « 7,0% of the weight of brown rica £

on yaricty) ap turing rar and that

the of] present in it say wat Aisnersad to @ greater extent In oo

@ the parboiled rica bran. Careful exanination of the germ from

the gern does not set Jotached or broken up parbollinc.
Thera is however a shrinkage in sige of the germ after

In order to the effect of this on the

a wayar shire 34 free7

re

oll, the following trial was carried out.

Theveh the gorn gata detached during milling, it -

generally suffers considerable amount cf damage in the pronaans

This ia sore so in the ease of some varieties than otherse In

order to avoid this, only one variety (A0T<27) in whieh the

germ is of faim size was 55-22 gore fram féantical

weighta of raw and parbeiled brown rice sesarated with a sealpel.
The proportionate waights of gerse and the eorresteniing ell
eortents wore

18 LE Ite

PE RIEE Rh "CERN EA IT. OR Seen

ftarting +

material

Paw Chrown)
rice a

(orown) rice
455,78

Parho tied Zel
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The ragulte stew that while the germ gete reduced in ge i ht
Share Is -Iee an feeresce fn its ofl wsiterte)

ineregane Se cot rrasestic us' te the oh 4ware 23 but it
shows neverthsiess that most of the original ef) fs retaimd by.
it. Sa the gom gates fully reenved Anping moishins of

egrhe Py y

n rlom, it sar be assavag° fiat itt eentributicn to tre cf Ad
eontent of bran fa almest the pase vhen ray 33 parvoiled rice&

are te the save extent.

APPavant Am Of 4 ae on the ofl contents of
ical pares L Tram sar he MAA { @

Pheee ef paity were milled to the same extente in the
ray ant parbotled the cll cantents of both the bran

drys 8 in anch case and

the reavlts reeorde4 corrert to the firat dacinal places

. ARYL & » TIT,
nl

-_camps ate ah.2, Nae 0 A EY eA NE ARC CI

ey fal Var Lee iY ;

Qo 8aPA Ch we2
C12 Face OF Baete

"hele pal'y. 2.0, 2.8 Be?
@

Rrown rite
(raw er parbeiied )

Let Red

Bran after
rolishing te

Kt 28,4 14,2 40) 52 34.0 27af 26,0

FealAna] ternal
aftar removal
of pranme

2.0 1.8 2.2 Bel «R46 2,9
st Yel Oo7 1.5 iel 18 Le? ©

ar 6.8 Oe2 0.7 C2 le? +049

Haw Parhedied? Raw Parbotled "aw

og Zed 5361 a 4

2705 54,0
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The reanits shew that, at each level of the

Pics bran contains sore oll thin the Prog
4

raw rice. This te also in the content of the

polished ries at each stage, Thee snme fod at

in extent of reaponma to parholling. 'hus, thouch

Toes of total off Shan th otters 055

higher proportios of It tassea inte the bran, even at a lower

level of poligh than tn the cage of otheo. 'eout Sf -oliak

Is require' to the "ator "art of tha ell in all cases,

of total e132 veseved from brown rice are riven
in the fellowing tahle

<a

cline

Oa. .eg4 Ce82

SLIS
ios netted nt ened A AERTS aE OR in a

a¢ $2.0 9a? 47,8 S26 40,0 £0.7

76.0 #20 47,9 79,4 64,2 20,0

oR Oe Ry PANDY.

ug of ary pricr te anya gonvine, in siooted in -any

parts of as it to reduce the tine of scaking and to

mininiase the of the final produet. In order to study the

ace of thie ster, th. tatty was given open staa~ing fo r

sina and tean 4riad and milled te obtain Bf yleld of bran from

brown rtees The effect of dry patty is not very

pranconee? ag cay be wean free the following tables

Ve
he
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PARLE V,

11 percent on
soaree PAIETY
ef
PrBlie £4

23Raw "0.2

Steamed woe? 0.4

AT OO Pope tp aye me arr' AU SP 4 'TL
atte. th slip seo

Thenek hoth the anova o-erations are noecasary the production
ef partadied rice, if was oe sees ac. to the

effect of each step on the oid eant-nt ef the branes Pre

preredare was Che ¢8 4 43 La fiot fP.avitasg 2 fartweets cr reopt that
one eat Of was dried after + a scaking for intaun perted,

tien of smacking waa tater ined by the BBS tosh as desqrinag in

tere

wah iris? Ad % ¥ age Of

@r: sarlier ecomualiration

TARL

011 pereent in bran on soisture fremehasis
Starting cARIO?

(8% coli sh)
aterda)

Ih G eBA Boe23

"ay paddy 200i 70,2 270
Sonked padty 2%_7 90.5 72.5

Saaked ard
stoaned paity 72,9 24.0 % 0

"ea loale gona inet fn theThe # ghow that goa ing al

ofl eentent of bran, A sore promcuneed ot & Sux Caly afteBese

the sane paddy is steaned.



Effect of steaming for varying portote of tine.

In this experiment, the tine of soaking was kept constant (es°c,
a hrs) while the period of steanti ng wae warted. The results
with only one variety have been cited to show that prolonget

steaning had no pronounced effect on the oil content of bran,

011 pereent in bran on moistureefreebasis

66 90 120 240

Var IetTy
(8% rolish)

Time of steaming in cintes,

29.8 3468 72.6

Effeet of prolonged' soaking?

For this series, the time of steasing was sainta!ne? constant,
while the period' of soaking (at 50°C) was change*, Tho terpes
vature of soaking was maintains' at a lover level so as to

eliminate the opening of the paddy turtng seakings

FABLE e VITl.

C4] pereent in bran on scisture free basis
(5% polish)

16 48 72 o8

m.2 ed 38,3 oo

GEemg 14.0 6.5 9764 28.7

VAS IETY Tine of soaking in hrse

75.0 480.5 _ 46,0

Coot «eS m4 78.5 23,8

The results have shown that as the result of extension of time

of soaking, there is a further increase in the ofl content of
bran when parbelle brown rice ig polished to the extent of 5%

Mt¢ woold represent an increase of at least 1% as C03Oara4 with

Yaw rice polished to the sane axtente

Fer production of parhoiled rice, the paity is generally
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given an initial soaking either in cold water or in het water

at a tenpersture mt exceeding about 70°C, 'Steaming or other

method of heating of paddy follows as the next step, Under

gueh coniitions it fs the time of soaking which seems to have @

maior influence on the of] content of bran.

When parbolling is done pressure, the soaking
time can be either reduce' er even The following
etolies were carried out te ne the effeet of pressure

parbeiling umler different on the o11 eontent of bran.

The trials were sostly carried out with one variety of paddy;
but two other varieties were also tried, with linited nugber of
ehanges in tha eontitiong.

TASLE o IK.

V pete
Material § Conditions of itarve of} cert on

dry
basis s

parboiling weight
I

Karara

* Raw brown rice
ground and ext raéted ~ 3.6

Husk, powlered -~ o- 0.5
Raw rice bran Se? B77
Pad@y soaked in cold Parbotled under 2.9 38,8

20 mins.

26 minutes. minge

for 20 sinutese

hole paddy rround.
and extracted ne 5208

water for hre eure at 15

inchPregl} for(P81 for

Patty soake4t in Pressure parboiled 38 3349
telling water fer at I for 20

Faddy soaked in Pressure parboiled 3.7 545.38
waterbo 18 PSI for 16 mins.

Paddy scaked ia Pressure parboLied 4,0 347

betling water at 15 PSI fer 20 sires
for 530 aimtes

Conted
16m
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Percentage cir per-

Karuna
(Co"-33) Paddy scaked in Pressure pare 6.8

betling water for boiled at 15
25 minutes, - PSI for 26

Paddy scaked in Pressure pare 6.6
eold water for bofled at 15.
54 hrs PSI for 25

minutes.
e Mini see treat= "teamed at low 4.4

pericdical wette for 20 minutes
ing ant drainageof excess water
for 72 hrse

Miniello treate Pressure pare 5.5
ment «» Same ag be fled at 15
above for 120 PSI for 20
hrs. minutes,
Soaked in cold Pressure pare §.5
water for 1260 boiled at 15

PST for 20
aing.

Patdy seaked in Fressure pare 5eO
boiling water betled at 15
for HH aitnutes,. 8! for 20

minutes.

PadAy soake4 in Pressure pare Se2
boiling water belled at 165.
for 415 sinates,. PSI for 20

mi nutes.
* No soaking Pressure pare 4.8

vbelled direce
tly with
suffieiant water
15 PSI for %

cent on
dry weightVAR ICTY ofMatierial and Conmiitions ef

pre-treatment polish

25.4

34.9

550
ment

oars
eold pressure

soaked (about 3 Lbs)

36 5

Zed

23,4

30.5

minutese

The results show that, unier certain contitions, soaking ia
polling water fcr short pericda, followed by pressure parbolling,

would yield results approaching these obtained by prolonged

soaking at lover temperatures followed by steasing. Prolonged

cold soaking, combined with pressure parbotling, has yielded

Prolenget séaking in bolling watereonsistently good result
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er pressure parboiling vitheut any soaking have not given

eneouraging result 5% but further staties are required te

etuct4ate this acsrecte

Effect of sudden cooling or evacuation of patdy after parhe fling

on the of1 contert of bran.

Crdinariily, parbolled paddy resaine in a condition for some time

hefore it ia dried. Ag the present trend of evidence woukd

point to some movement of of] tovards the surface, it was cone

sidered possible that such sovewent say be influenced by

like sudden cooling or quick evacuation which say

@ result in eobl ings The results of gom preliminary studies are

given in the following table.

PARTE Fe

tage of rt
TAF IPTV ef of polish basis,

soaking

Soaked in Pressure pare Guickly 4 4.8 32,0

water for PSI for 20 running
2) minse minutes. cold water
boiling boiled at eooled in

De Bo Gulekly 520 30aS
ecoled by
imaersion in
fee cold
water and

down to 10°C

be fore
aryinge

* De Do Partially 8.2 31,3
evacuated 15
inches and
then eooled
to room tenpe
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As compare' with some of the earlier reaults, there is no

5 appreeiahle increase in the ofl content of bran as the result
ef the above treateents. Some of the treatwents have given

lower results than those obtaine' without any cooling or

evacuation. Furth © study of thess as-erts will be of interest.E

at of "aL Lah ing with 4ectled bran te oye toe unextractad
Ei hg ae

O11 f unler-polished rice. 4

In countries like Inlia, rice is generally so as

'to conserve ag much of the foodgrain as possible. It has been

observed that, vhen parbclled rice prepared uriar gore of the
tn tte prosent study, is left

(B= 44 on the weight of brown rice ys there is not only a high

percentage of ofl in the top lavers of the grain, but there is
also some ofl at the surface of the rice itself, Such a

eo ition will have an adverse effect, not only on the anpearance

and szall, bat also the keeping qualhe ity of such rice. While

forther pol aish rTing and pearling would be one method of

teste Aaaling anch 15 een tion {¢ vas also ccnsidered possihte

that the extra ofl rons be wisotbed on teolled bran vitheot

same time to enrich the denied bran so as te facilitate its
use for extraction of ofl. The exterinents were tone with

Kllogras lots of tre save batch of Karuna (Co-77) paddy which

was first soaked in boiling water for © simtes ant then presaur

parbeiled at 18 PST for 20 minntes. After an initial polish,

tec tiled bran (100 zg) as obtaine* after solvent extraction was

atted tc each lot of polished rice and the polishing further

eontimed. The degree of polishing at each stage, 28 alse the

1

sac ifieing any large quantity of the Fe-nel material, This

was expected te yield an arceptable polished rice ani at the

percenta-e of of] extracted at sach stave are siven after

eocrection for tha residval ofl present in deciled brane
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Experiment No.© FICULA § Il Til

Pergentage of first
*
polish as on wt. of 207 4.0 4.6
hrown rice. N

011 pereent In first
polish. 35.0 36.2 35.4

Percentage of of1 in
second lish after 2.5 $023 Fa
atdition ef deciled
bran.

Yitela of polished
rice as percentace of 63.6 68.5 -©$8.0

wte Of paddy.

Percentage of total
oil in brewn rice
as rane with the 7 08 68.8 8068

two polishings.

Extente4 studies leating to pessible further inprovement in

yield of of1 without sacrificing the yield of polished rice
are in progress, -

DISCUMEIOS.

The results of the present investigation, though essentially
preliainary, have brought eut sufficient evidence te show that.

the processing setheds associated with the parbolling of paddy
are ehtefly respensible for the higher ell ceatent cf bran

. from parboiled rice, as conpered with the bran fron a sisflar
pateh of paddy as milled in the raw States MM true difference
between the of] eentonts of the two types of bran, when polished
te the extent of about 5¢, nay be of the order of 75 but,

The
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in actual practice, it would be more because there is generally
more breakage ani. powiering of raw rice than of parboiled rice.
Sone of the vowlered rice passes along with the bran, with the

reavit that the result that the raw rica bran gets sore diluted

with fractions than parbolled rice. 'The ectual

Aifference in the of) contents of mill samples (as obtained from

modern ries or polishers say be ef the order

of 10%, if not are. Sueh a difference wil) naturally sake the

parboiled rice bran more valuable as a source ef of] than raw

ries bran from the same sources of paddy.

The of] in the rice kernel is mostly concentrated in
_ the aleurone lever LEE fornas 5 10% of the weight of brown

rice. The husk ant the polished kernel which represent about

90¢ of the total weight of paddy7 contain less than 0.55% oil.
During polishing, the aleurone layer is my to varying

extents depeniing on the degree of polishinge In the esse of

raw rice, which represents the nataral condition, the ofl is
present at nearly the eoneentration at each Levels go much so

that the proportion of the total of] removed as bran is

proportional to the degree of polishinge The concentration of

of1 is Linked in some way with the total of] contest, though it
ie rot roportional to it. In the case of parbolled

rice, however, the coneantration ef of] is cenerally et a maximo

in the portion of the bran representing between 2° ard 5% polishs

but with some varieties the sane concentration is maintained

upto Bf. Such coneentrations are alwavs higher than

those obtained with raw rice bran when polished to the same

extent, These resulss are reflected, though rot cuantitatively,
in the eorresponting ofl contents of polished rie@e

Tha *igher ofl content ef parbe tied rice bran te ret

due te the disintegration ef the fhe latter only ahrinks

in sige pat does not lese any appreciable quantity of e12 when

the polly fs sarheMed, As the germ 1s folly reaoved with thra4
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bran vhen the brown rice is polished to the extent of Sf, its
te the ofl content of bran say be regarded being

about the sam in the ease cf both raw and rarboiled rice brane

The available evidence would show that, as the result

of parbolling, there is some sovement of of] froa the lower to

the higher strata of tha aleurone layer fe towards the surface

of the rice terrel. as the surface lavers are first removed

during polishing, the higher cencentration of oil as observed in

the ease of tice bran @s compared with raw bran

when both are allied to the game extent. The noverent of ofl

15 assisted ir sone nannmr by extending the tise of scakinge

In thig manner {1% has been pessible to reise the ofl content of

parbolled rice bran to about 40% waich is nearly double the ofl

eentent of raw tice brane Pyolonging the tine of soaking,

rowever useful, way present fone ieal but if we

ean got 7 clearer picture of the actual changes that take place

soaking, wa vay then be a in a better position

to both fuprove upon and te simplify the operrtions.
ing*be

The other cperations associated with partoilim do not,

by thamrelves, seen te have any pronounced effect on the ofl

e eontent of brane Pressure parbofling simplifies the operations

and the results sake a mar approach to those obtained by exton=

ded soaking followed by Fron in that esse paddy which

has had longer soaking In water gives & sore consistent result

and generally 2 higher figure than paddy whieh has been given

only a oe period of traatsent with teil! watere

More seientifie inforsation is required about the nanne:

in which the ofl is present in raw rice and the changes which ¥

bring the ofl into a more mobile as the result of

parboiling. at the sane time, there should be outer barrier

neeanse the ofl toes not mrmaliy come cut of brown rice. This

parrier, which may be the outer meabranéfe may also be retarding

the free movesent of o11 towards the surface of the brown rice. .
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It may sven create a back pressure under certain conditions,

Ia the interests of grain economy, 1% would be desira

to get the axrimum agent of off in 5% polish from brown rice.
In the esse of some varieties, however, it may be more paying t

polish to she axtent of aven Of, Ir countries Tike India, it
may be posaible te adjust tke polishing in such & sanner asto

wake it more paying than under milling. In addition to the

return from the bran or the resulting of1, the better polished

rice will Slweys feteh a higher price on the open market than the

preduct. 4t the gane time, it may be satice

factery an? in some wavs even nore profitable to atcorb sone of

the oil on 4acile4 bran without losing any apereciable part of the

ries kernel.

Thera fg 5 fer nora fate efye a> af the relation
ef the o11 content of the bran to the total of1 contert of the

padiye It be poselble to get a variety of paddy yrich way

yield sr sore of oll even in *he roy state, Tr thet case,

aven the usual -~etted of parbollirg may yleld a bran with 40-46
etl. 'Such a bran «ill AG to be classed with seve ef the

a ofiseeds in respect of its f=portance and" pr ice stracturee The

variety of paddy yielding sueh "a pran if it also coubines other

desirable p*cperties = will Seserva s }igher price thar the

cowzoner varieties containing less ofl. It may not ve aiffieult
to select or to evolve a variety of paddy with 5 = 5% more

ef oll. hen the econonle benefits cone to ne battar realized,
there will be incentives fer not oniy introducing such isties,
but also making it worth while for the farnera to preduce theme

The anthors' thearks are dne te authorities of the
a

Coa erative arketiog Feleraticn ard nartienlarty to

the President, ¥.%.T. 'udaliar for tis keen interest an4
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active suprort which rendered it possible te pursue the

programe deseribe* in the OS "Or « Takes are alse due to

the Devartyent of Food of the Ministry of Agriculture of
the Coyernzent ef India ant alse the Council of ard

Triuetrial esearch for finane{akb aggistance in support of
setertific research on rice at Tiruvarur.

3a

1

8
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ab er Caan of Pe Ld

AEPTCT CIN, acm Cospyegm FAP eh Pee Pere MT Ss

"ha nawt the of the of
the TT rorceaa a variety of sscortes ant miscie4? sete arat tone
in a pervon who had to wo throach the processes of

ant directing the work 65> 'er ower 3

of three, grow to be the md one of the sont
dnetitutions for the study of feod seis:

teehnolory in the whole Yorld, with a staff of over eleven
"hie achtevenent wie theough the cond will

active of Several es with the
Preme Finioter, 'hei Jawaharlal the @uceersion of

petemGenersia, etarting with art aleo ether
fertor axemutives e* the O°", fhe Thief of

and wore than any thing else, the detleation m4 coneentrated eff
tha staff of all wa fdent?*ied ¢ ais leg

with the intereste of tha insti<ution.

Ftfgeen years, ring thie the Creer, vith a staf

a

priority for the setting up of « ne tion] devoted te
foo? Tt is, oA a error hy r. Shetragay
with hie rare acumen, did not think i¢ nese sary to arnoint a

~ Plea ales Committee, The mtire ressonesibility ef planiin, s-lece
ting tha lwation and the etarting of the Tne Jef te a
person, whose main qualification wie thet he war 1 bischentet with
interest in «vl in feo* proecessias,
quentiy happened was aymbolic of the keen interect an' seneror ty
ef all esscerned ~ with the an* aeceptanee of the plan
in two monthes the welcome geeture of the State in the

Chelavamba Palace and ite exteneive grounds for the
location of the Institute; the acceptance and tnke over by
the and the etarbing of setentific work, early
in 149 = all within about seven monthe after comsencement of the

"hese were popeible hoon there wer a stron
ef good will and confidences and red tape that wee

te mit the neete,

The partition of Initia beought mony but, in an
unique way, it wat aleo a source of good fortune to the CF°RT
becuse Ted to the af f.9 Tn@tan Tnetitete of Treatt
Technology wore experienced staff previded an exreellent neeleas
for new Institute. "e*ore lon, talented teahnolr
siete and acgineers, both within the country 55 a'
joined the ranke the Institute. A feature of thome ds 519

was that every "isetpline hat sll tha eones, Pride vs
5
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it then required. In a very short time, w extra
resources ant accistance came froze various external
At the time of formal inauguration by Rajaji on Sotober ®82 20,
1954, the Inetitite was alreaiy working in full sewing, with healthy
competition among the different dieeiplines for quick ach
for the benefit of the poople.

Looking back on the contributions of the Institute, 5%

was not 20 such the mass of wrk ae the creation of new lines of
thinking wd approachwhich brought 1t 15 recognition.
Hany of the latter, 'than appeared to be wmorthodex and even led to
a «reat deal of controversy, chiefly from within the country. It
£5 not take long however for the clouds te Go mich 66,
that sany of the subsequent programmes, and even Gave of the
eurrent ones etarted in India ani came to be baged on the
work done at the Te 42 an example, one may cite tha field of

protein=tieh foodie in which every Leportant step in advanee, right
upte the stage of the end utilietion of the isolates
came fron the CF"?T. After one of hie vieits to India, Or. iutret,
the Dérwetor of the Natrition Hivieion of the Pio, made the gene=
roue that the wat detng more ure?) work ant
waking greater appliea*ion of the "intings than any other
Single institation in the ce

It Le rather character' {eo of the conditions which then
prevailed = and which, et111 eontinue te be there - that any con-
geot or wore w ich dose not follow the patterns ret in other parts
of the world ie viewed with ou ant often dubbed as being
wrong or orasy. "hile new ideas have been welecased ond aiven every
opportunity for pureutt in other parts of the Yorld, there have
always been sustained attempts, particularly from theese in
poottions of power to diecourage t It « large anowmt

of confidence and persietent to hold on to one's afforte.
One should at the sane tine be oynteal enough to realise that when

there is ultimate suceers, the earlier are either
forgotten or that others step inte claim the credits feature
ia not however unique to Indias

The concept of bol', creative thinking hap often been
reecived with derision. There are come who have even openly said
that whatever ic to be can come from the avatlabie
iietersture and that no research is needed. 'Ye all have high
respect for what has been dons by colleagues in other parte of the
World. At the eano time, it io virtually that any fret
afvanee, which will earn Yorl4 respect, can come only from within,
through persistent endeavour to find what othere gay have oem bat
not thought of. va

aoe 3
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In every branch of stud, there ir waet cespe for the

development of a Simplified Line of technology wiieh will
involve tse use of heavy or exoencive mechinery and

tations which wll mike the mardoum ore of human lnbour and skill ?
and welch preduee the desired remuite, while at the game time

fistributing the benefite to a la ge Sen <7? the pesole, fnah

advaneer are, by no means, of = rontine tens, ~-boy peqcies7 A ereat
of o-iginal thinking, plaaning organisation and suet

extort for improvezent. Ye have to think in rintler terer in
reaneet of food prerervation and processing waich are vital to eur

aemon. benefits, Such will be of Ls ting benee

#4¢ not only to India, but alco to many other parte of the 'orta,.

eds, "@ have te selest Tiree md toneentrates onne
wikis tothe tha ataga af asniteation vith

utians

practiosl raquire teu «*°ort unter

Iyrespective ef the rtatuc, if should be the of evary
worker 1725 Onem up a fisld which otherge hava net # oF, It is

peep work that brings ion te the an@ te the
institution. "ven one or two well proven 5Any in the ecurse of
two Or yeare will help to custaina the tation OF 0125 inet 4m

powr to weleoue new f4ene ant to their active pire te

5 Be er *

be the we aan

"ho GP has, today, wonderful facilities for high elaes
and work. There it sleo vat seepo for exchanging if ene

in allied dirciplines ma erirrying the fin? ings
te the appliesntion. If an alAtay aetentiat
¢an take the Uberty of offering any advice to the younger generre
tion, it will be that one chould keap on thinking about one's work
both within and outelde the ishomtory « with eonstant effort to
Look beaer' the Beaten teock, 'tars certain te be
otales and many initial failures, If, however, ons 151 on the

Fight track, suececs ie ultimately bound to follew. Homan menory
ia short, but a good effort wild eurrive ant be of lasting benefit.

With eel?

mf
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