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The ether extractable matter (mostly o11) present in paddy
ponpes from less than 27 to over 4.5%, depeniing on ;m-gﬂy’
The commercial varieties of south India generally eontaln
2.0 = 2,57, The major part of this oll 1s located, at a
cant:mtmtiaa of 207 or more, in a stable condition, in the
puter {a}narwm layers of hrown rien, The oilericalilarars
will @rrﬁsm'mﬁi. to about 107 of the welight of brown ricveés
then =illed, *in the raw state, and polished to the extent of
57, only 40 « 507 of the total oil present in the paddy is
removed with the bran. hen the saze wvariety of paddy 1is

‘parboiled amd then milled to the same degree of polish, 50 = 304

¢ *he total el passes inte the bhran.

The studies deseribed. in the present paper have shr
ghat as the result of parboiling, there is some movement of -
0il from the lower layers, towards the surface, so that the

top lavers get eorrespondingly enriehed, Parboiling causes
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the M t0 gxfink in size, but the ol present in 1t dod oot

20" outy” As the germ generally gets admized with the wra._

8 eentribution to the o0ll content of the polishings from boyw

raw an? parboiled rice mavy ba reparded as being about the same.

then paddy ie merely soaked in hot or eold water and
then dried or vhen 4dry paddy le steamed, there is a small in.
ereage in the 0fl contant of the bhran when brown rice is polished
to the axtent a?yﬁf. “hen the tize of soaking is extended and
the paddy then steased, the vield of oll from the bran is
inercagsed to 26 « 407, the extent of sueh inercase depending
largely on the time of soaking. Prolonged steaming does not,
howsver, éaase any further increase. ?&rbnilﬁng ander rressure
mininises the time of soaking and the oil content of brantnds
te approach that obtained after prolonged soaklmwm « Incipient
permination of paddy or direet scaking and parboiling of brown

rice de not leal $o any dAlstinet improvement,

By sultable combin&tion of favourable conditions, it
has, so far, been rossible to raise the oll content of bran %o
about 407 wieh 1s about twiee the average yleld as am;imd fronm
bran of good cuality, With some varieties, about B80T of the
totsl oil present in paddy ean be removed with 57 polishe With
other varleties, 2 @ 97 more polish 1s required to take out the

ga=e percentage of oil,

The sresent finiings, though essentially preliminary,
have shown certain practical possibilities which would deserve to
be followed upe. “ith better understaniing of the wgch&%iam,'lt
may be possible to speed up the operations ard to produce S
qualities of bran whieh ean compate with olleseeds in respeet of
011 content, Indis, which has now an annmal produetion of shouty
42 million tonnes of riee, but is Taced with shortage of vege=~

table oils, can produce several hunired thousani tonnes of riee
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,Og'wiﬁ4;ut havinrg te inercase the are: under oile-seads, Tice

yan with an o1l content of about 407 will have a high market
ealue and with the prosnmeet of a larger earning from this souree,
there will also be a greater incentive for millers to make
gnicker change~over from hullers to sheller cum polishers and
¥ndern 3ice ¥1ls. As the oil content of bran ls related %o
the total eontent of oil in the paddy, there will also be
attraction for evolving n&w'v%riﬁti&s, whieh, in addition to
other desirable properties, also contaln even twice as much oil

as the varieties which are mow being ralsed,

wa00 0L l00 =

There Are, at pressent, about 8000 varileties of paddy and several
more Are being added every yoar, Out of these, only a few
hunireds are considered to be of commereial Importance, Most of
the latter have been selecte® op bred for higher ylelds, with
hetter ragvonse to inputs, registance to disease and other desie
rable attribntes which woul? meet the requiremsnts of the
producer, the millar ani the consumer, The o1l content of
paddy, which forms only a smsll percentage of the total weight,
is, at present, of no speeia]l intarest to the agrieultural
gseientist or to the nrodueer as it hears no direct relation to
the visld or the market value of the crepe It does, however,
bring some extra earning to the miller and, still more g0, %o
the o1l inmdustry, which pays a good price for the rice ﬁran it

1t has a high o1l ard low acid insoluble ash content,

The 01l content of paddy is, however, much more
important than i1t may first appear as a percentage of ths total
weight, The bulk of it is concentrated in a small fraction
whieh is mear the surface and a large part pf which has to be
removed to produce the mlishaez warketable riee. The potentis=

1itiee are thercfore more than vhat ir generally realized.
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died to ﬁ?‘;%ﬁ, if the oil ean alse be made to move towards the

'312"?3?‘}, *?“g yi.«"l;’!s can ?’3@; f":}rt}}.’@r iﬂﬂrﬂag@d. 1!‘! vié.'é, Qf th@

growing world shortage of vegetable olls, thers may soon he
even 2 necessity te assign a high prierity and to provide

adecuate ineentives for the ewolution and inereasing production
of rice varistios with higher o0il content than those we have at
the present time, Considering the world's produetion of riee,
the potential visld of oil from this source far exceeds that of

geveral of the oilsceds which have %o be speclally raised for

the purtose,

There have been several publications relating to the
01l content of paddy (whole grain) and its Aifferent components «
part ienlarly, the mill nelig%ﬁngg known eolleetively as bran,
Some reeent data cellected by Iengar and Tajudeen at Tiruvarur,
with nearly 100 varistiece, showed that the sther extractives
(mostly o1l), as present in whole naddy, vary from under 27 to
about 4.57, Mhe figures for the commercially lmportant variee
ties, so far examined, range r?{,,‘i f:i"q & 508 oi shlohhie o Sona
hasie, 1
Among the Aifferemt components of paddy, the husk
which formes 20 = 247 percent of the total weight contains only
0.2 = 0,47 of cther extractabls matter, hen drowa rice
(representing 73 « 207 of the weight of paddy depeniing on
varicty) is polished to the extent of 107 or more, the polished
riet eontaing only 0,2 « 0,27 of ether extractives, The
remaining part of the ether extractable matter (heneeforth
deseribed as 511) 1s therefore mostly concenmtrated in about 107
of *he wapight of brown rice. “hen riece is only nartially
molished, as 1s done in many countries, about 407 of the total
01l e~ntent of rics is removed im the polish, while the rest is
left behind on the surface lavers of the rice as how marketed,

In India, however, the proportion of the oll, that 1s now remowed
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from a large proportion of the =illed riece, may be over 507

owing to reasons which will be axplained later.

The present produetion of rice in India 1s of the
ordar of 42,5 million tonnes, Assuming an average of 2.57
en the weight of brown riee as the oil removable by polishing,
the rotentially available ouantity of ofl may amount to cover &
uillion tennes, The guaniity actually removed by underemilling,
as is largely adopted, may asount to about 500,000 tonnes, The
pragent annual p&aduction of o1l is hovever of the order of only
about 20,000 tonmes, mostly as industrial oll, with a free fatiy
aeid content of about 507,

The raasons for the low produnetion of oil are well
known and referred 2o by several authorities incluwiing the FCAFE
team of experts who troured India during 1969, The Jmajor part
of the nilling in the country is 4done by hullers of which there
are now over 55,000 licenszed units (and almost sn equal number
of unlicenscd oncs) in the eountry, The hullers vield a bran
which is considerably 4iluted by the husk and other forelign
mattery so much s» that the averige oil econtent of the resulting
bran is hardly of the order of 4 = 8%, at yhich conecentration
it becomes quita oxpersive to extract it - all the mere sc¢ bhecmme
the deciled bran with its large amount of husk and other
_ailieious matter does not bring any returne The shellers eum
hullers also incorporate a part of the husk for pelishingj so,
the resulting oil comtent is of the order of 10 = 12%, Sheller
cun polishers (numbering a few thousands) and ‘odern fice *ills
(mmbering sbout 25) visld polishings with oil content ranging
from 15 = 287 depending on the variety of paddy and also on

whether 1% 1s milled in the raw or parboiled condition,

A sigrifieant feature about riee processing in India,
g that the major part of the paddy produced in the country 1is
parboiled before it is milled, Toft varieties have %o be
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gonerally parboiled so as to Imrrove thelr milling perfornances
but, even hard varieties are now beling irereasingly milled

after Marboiling hecacse of ponular preference. It iz = ecommon
exPerienee that rav rice bran, as obtalped by milling brown rice
in a péli@h@r, {(without any sdmivturs of husk) yilelde 15 - 207
0ily vhereas the parboiled rice bran produced with similar
equirment vields 23 -fﬁﬁﬁ oils There huve heen reports of
natehes of pardoilsd rice bran vieliing 90 « M7 oil, uek
divergenee in 01l yields hag “een penerally regorded ass being
Aues to varistal 4ifferences rather than to any aspeet of the
prosessing. “hile the economiec aspects have been well realized
By the purchasers and the users of the bran for oil extraetion,
there has rot =20 far bean any svstw@aﬁie attemrt to trace the
cauges and to organise tho regular proinction of bhran with

eoreistontly high oil content.

The rescarehes deseribed in the presont parer were
srdertaken with the obiaets of =tudyinz, not only the distribue
ticn of oil between the Aifferent fractions of the paddy, dat
slso the influsnce of some of the methods of processing on such
distribution, They have shown that, under certaln conditions,
the o1l tends to move towards the top layers of brown riece and

that with, sven with rogtricted polishing, as is now practised,

1t may be possible to0 get more oil in the bran than has so far

hean poaslible.

ZATERIALE AW MNTHODS.

The studlies deserited in the present parer were carried some of
the important varieties of paddy which a%@\grsﬁucﬂ# in Thanjavur
District, which is one of the most intensive riee producing

ropione of the country. For laboratory studies, the polishings

wore done with the MeGill polisher, wheress in the nil) 1% vas
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done with the fchule type "mery Cone Polisher, In order %o
obtalin comparative data, only head rice was used fopr polishing,
Ar the polishinge invariably eontained warving "roportions of
finaly powderad broken rice, the braa was geparated by sieving
and winnowineg. Gxcept when mecessary, the germ was invariably
inelvded with the bhran anl troated as a part of 1%, as is usually
done in milling prmntz?@. In order %o ensure unifers 4Arr-ing
and %o avold cracks, the drving of all sxperimental samples of
raddy was done in the shade at the laboratory temperature

(28 = 75°%C), 041 vas extracted in Soxhlets with food grade
hexane and the extractives dried at 100°¢ to remove the last
traces of solvent ani moisture, The molsture contenmts of all
the speeimens wers determined and the yields ealeulated on

. moisture-ree basis,

It v8s realizad that in an avalvation of the above
type, the figures for oll econtent %mula he somewhat higher than
th~se obhtalne? for commereial spreimens, The latter are
svaluated withnut correction for moisture or the associated
povdersd rice, husk an? other foreign matter, This would bde
partieclarly the ecase wvith raw rice, ssbecially vhen soft
varfeties are milled, At the same time, it wae folt that the
true Tigures would not be comparable If the other fractions
and foreign natter, which sre wvarlable in proportion, are :
included, foreover, ag the molisture content of bran is
vnriabi@,‘it waé eongidered degirabhle to ecombare *hé/ail

contarts only on molgtnre-fres hasis,

011 econtents of bran from raw and parholled rice of the same

variat¥ vhen the polishing is done %o the same extent in sach @se

Por those deteorminations, representative specimens from the sare
batohes of paidy were used. For parboiling, the paddy vas
first sonked Tor minimum period of time (4§ hrs) at 85°C and

thon given open steaming at low (about 2 1bs.) pressure.




Pelighing was done til1 dran corresponiing %o about 5% of the
total woight of brown viece was obtalned in each

ohjeet of tha oxperiment wag only to compars the

oil as prasent in the top portisne of the alesuron: laver before

ant alter marbeoiling.

011 percent on moisture free basis

Souree of
Variety

—
bhran i I B Cle2n

Raw paddy

Parbhoiled paddy

The above figurss, espacially TO?'fﬁw rice, are 4istinetly
hishar than those that would be getually obtalned from mill
gamriea, The latter pemrally eontain some finely powlered
ric®, husk ani other forelign matter ami thisz would be particullre.
1y 20 in the case of a varisty like IR«® which tends to break

considerably iuring rav =milling. In the ease of parbolle? riece,

the kermel 1z invariadly more resistant to breakage and hence the,

tran will contain less of powiered rice ani other forelpgn matler

than in the ease of ra ne Sven if we 40 not take these into
&ceount, it mav 2t11] be seen that the tep lavers of parboiled i
hrown rice = vhich are removed Auring polishing - eontaln nore
o1l than ths corrvesponding svecimens from rawv rice, The actual
A4ffarances will be oven greater « of the order of 8 = 10¢ = 1n

the case of =111 sanples,

Tomparative trials have shown that mere wetiting or 5

g

steaning of tran followed by 4drving 4o not produce Any ﬁiffer@w?
in the figures for the ¢l]l eorntent. 4s there 12 vet no evidence

of any synthasis of oll by other means, a logieal linference would




bhe that the higher 01)l contant of the bran from parbolled rice
may be due %o the upward movenert of sosme of the cil from the
lower strata of ths aleurcons layer, This »as scught to be

alucitated by further geries cof experiments,

Contribution of the per:m Lo the o0il econtante of raw and parboiled’

riecs hran,

Dme possible explamation of the abowve dilference would be that

the germ, which forms 1,5 = 2,07 of the weight of brown rice [
{depeniing on variety) may bhresk up during pardeiline aaﬁ'ﬁhaﬁ
the oil present in it =may set disversed to a greater extemt iIn
the parboiled riee bran, Careful exanination of the germ fronx
different varieties, before ard aftar parboiling, showed that
tha gers §a¢a not set detacked or broken up durirr parholl ing,
Trere 18 hovever a Aistinet shrinkage in sige of tha pgarm after
partniline, In order to deternine the affect of this on the

0il, the following trial was carriad out,

TN

Thongh the gorn gets detached during =mllling, 1%
genarally suffars considerable amount of damage in the procass,
This is more 50 in the ease of some wvarietias than othors. In
order to avoid thisy only one variety (ADI=27) in whieh the
germ 1s of fair size was saleected and ths germ from ldentical
welghts of raw and parbolled brown rice sevarated with a sealpel]

The propertionate weights of serme and the corresvemiing oil

eonterts wore Astoarmired,

TABLE » Il

ey

P _—
Pereentlres

et grtd ~
‘tarting Tip1d of gorm 011 in mra

material

raw (brown)

-
rice o

Parhoiled
{srown) riee
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The rasulte show that whils the rel'r satlg redgeed in wolight

during parbeiling, there ig slso BAn incresss in its ofl conternt,

The inrrease is rot rroporticrnal te the change In wvelght, but it

shows neverthsless that moet of the eririnal ril 4a rovalmad

it. i# tha gorm gats Tully rewoved Auring 57 molishine nf

brown riee; 1t =ay be assuned that ite comtributicn ts the ofl A¢

aenl

ntent of hran 12 almegt the sase when ™av and parbeoiled rice

w

are milled %o the sawe extent,

iffoet of diffarent Aeprecs of polishing on the oil contents of

a

the bran ani the residual kernel from rawv and parbolled rice.

Theee varietles of paddy were milled %o the eame extents in the
ray ant parkniled eoniition. i‘he oil eccntents of hoth the hran

ard the resiinal riece kermel were Aetorzined in anch case ar-d

rasults recorded r~orrect to “hs first decimal Dlace,

T AP LY . ffzn

01l parcentage on »cizture free basis
Varisty

IHw=g 07 =4 el ek

“hole padiy, 2e0

M

Brown rice
(raw @r parboiled)

e S

Sran after

: Eaw Parboilsd Faw Paprboiled Tay Parkoiled
pol ishing to ; ; .

ot 24,1 22.9 W2 32,9 5.4 WS
4 26,4 4,2 V.2 340 27,2 M0

a4 22.5  30.1 20,1 27,3  24.0

Eepaidnal Fernel
after removal
of bhran.

o
5f

as




The results show that, at sach lewel of polisking, the
Fire bran containe mora 0il than the eorresroniine prodoct fron
rav rice, This %= alse reflected in the 01l content of the
polished riece at each stage, The e {2 some varist)sl Aifforance
in respert of extert of reosponse fto partelling, Thus, though
IFafl containg loses cf}ﬁg?al 01l than the

sroportier of it cvasses inte the bran, sven 2%t a lower
1svel 0f pvolish than Zﬁ,fyévﬁ&ﬂ' of cthar-=,

is reguired o re-nve the =ajfor -art of ths cll in all cases.

The per-antsces of total oll renoved from brown rice are

ir the TMollowine tahlae &=

TARLE « IV,
Ry -

m-oaﬁ‘wo‘nua—n-- A T R W TS 0 N SN W VI T e e A A~
ercentags of oil removed by polishing

Ll Ll S
Iie8 Gui=34 ClwR2
S T WA - gy
HiW PARBOILED =AW FABCILED

R e e

Eo.g # : lf‘?.{}'
57,8 &8 0.7

Staaming of 4ry raddy prior to ﬂﬂi% sonking, 1g atopted 1n -any
parte of Intia as it holps %o reduce the time of scaking ard %o
minieige the 23211 of the final product. In order to study the
effact of this atep, the paity was glven open gteaning for 20
ﬁinn and than Arisd an? mi{lled te obtain 5T yleld of bran from

hrown rice. The effect of #ecaning Ary paddy is not wery

promounead 2% mav be vsan Trom the followlng table,

ABLE « Ve




Rav pally (Conmtrol)

Btoampd paddy

i A N 5 R P g ~,/ » g SR PT T uEA
SIVINDAL CORTRIBUTION OF AUAR TS

~

Though hoth ths ahova o eraticone are nocegsary for the prodecticon
N

of parbolled rice, it was e nsidered recessary Yo dcternime the
affact of cach step on the oill eont-nt of the hran. The
precedure vas the gana as ia the provions erpariments exeopt that
one =3t of sanples was dried alfter hot soakiag for s=inimum pariod
whlle the other % irfied after stesulng. fha stage of ermple=

tior of soaking »as deterainsd by the brine Lot as desgorihad

an sarlisr gommunication,

pareant in hran on molisture free-basis

e o gods @ . ©® ! o )
surting L (5€ rolish
ARl 1Y .

materisl
Clus

“aw paddy 27.0

“oaked paddy

foaked and
steamed padly

The results show that soaiing alone lsads to some inerease in the
01l eontent of brans A more proncuneed ffeet ils sesn only altel

the sate paddiy is steaned,




- 18 =

Effact of steanming for varying periods of time,

In this experiment, the time of soaking was kept constant (s&”c,
4} hrs) while the period of steaning was varied, The results
with only one variety have been cited to show that prolonge?

steandng had no pronounced effect on the oil content of bhran.
TABLE.VII,

011 percent in bran on moisture-free basis
(87 polish)
Time of steaming in nimtes,

80 20 120 240

"5 - %9,8 23,8

Effeet of prolonged soakingl

For this series, the time of steaming was =aintalne? constant,
while the Deriod of soaking (at 50°C) was change’s, The tonpee
rature of soaking wvas maintaine® at a lower level so as %o

elinirate the obening of the paddy during soaking.

TABLE - VIIL

£11 percent in bran on soisture free hasis

(5% polish)
Time of socaking in hrs.

15 42 72 o5

38,2
40 .5
B7.4
AR5

The results have shown that as the result of extension of time
of soaking, there is a further inecrease in the oil content of
bran when parbeile brown riee is polished to the extent of 57,
This wounld represent an increase of at least 107 as eompared with

ray rice polished to the sasze extent.

Fer productisn of parboiled rice, the paidy is generally
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given an iritial soaking efther in cold water or in hot water
at a3 temperature not exeeeding sbout 70°C, Steaming or other

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

suekh conditions it is the time of soaking which secems to have &

major influence on the oil content of bran,

When parbofling iz done under pressure, the soaking
tims can be either reduce? or even eliminated, The following
estudies were carried out to deterzine ths effeet of rressure

parboiling under different eoniitions on the oll content of bran.

The trials wers mostly ecarried out with one variety of paddy;
but two cther varieties were alse tried, with limited nugber of

ehanges in tha econditions.
TABLE «IX.

TPgreen-+ U1l per-
Conditions of tage of; cent on
: ' basis,

Material

VAR IETY and
pre-traatment

-y D - o,

Kiruﬂt
(Co=22) thole paddy ground
and extracted 2.8

Faw brown rice
ground and extraéted - 3.8

Husk, powdered - CeS
Raw rice bran | m- ' 27.7

Pad’y soaked in ecld Parbolled under ° 28,8
water for 20 hrs pressure &t 15

1bs per sgulre

inch (PSI) for

20 mins,

Paddy soaked in Pressure parboiled 3.8
boiling water for at 15 P21 for 20 |
20 minutes, nins.

Faddy soaked in Pressure wbéuad 3.7
boiling water 15 P21 feor 10 mins.
for 20 ainutes,

Paddy scaked in Pressures parboiled 4.0
boiling vater at 15 PSI for 20 mins
for 20 ainntes




Matierial and

VAR JETY pre-~treatment

Conditions of
parbeiling

Pgreentage Uil pere

cent on

pelish A4Ary weight
basis,

of

¥argma
{Co=23) Paddy scaked in
boiling vater for

25 minutes,

Paddy scaked in
e0ld wvater for
24 hrs

Hini sflo treate
ment, m&ﬁg cold
soaked wit

pericdical wette
ing and drainage
of excess wvater
for 72 hrs,

#inisilo treate
mant - Same as
ateve for 120
hrs,

Soaked in ecold
water for 120
hrs,

Patdy scaked in
boiling water
for 20 minutes,

Paddy sosked in
boiling water
for 45 mimates.

Fo soaking

Pregssure pare
boiled at 15
PSI for 25
mins,

Pressure pare
boiled at 15
PSI for 28
minutes.

Zteamed at low
pressure

{about 3 1bs)
for 20 minutes

Pressure pare
boiled at 185
PSI for 20
minutes,

Pressure pars
boiled at 15
P8I for 20
mins,

Pressure pAre
boiled &t 15
PRI for 20
minutes.

Prassure pare
boiled at 15
P81 for 20
ninutes.

Pressure pare-
bolled direce
tly with

sufficisnt vater

15 P8I for 20
ninates.

8.8 35.4

The results show that, unier certain coniitions, sosking in
boiling water for short periods, followed by pressure parbolling,
would vield results approaching those obtained by prolonged

soaking at lower temperatures followed by steaming. Prolonged

eol4 soaking, combined with pressure parbolling, has yielded
Prolonge® staking in boiling water

eonsistently good results.
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or pressure parboiling without any soaking have nmot given
encouraging result=g but further studles are required te

elneidate thie asreet,

Effest of sudden cooling or evacuation of paddy after parbeiling

on the o1l content of bran.

Crdinarily, parboiled paddy rem=alns in a condition for some tim&
before it is dried, Ag the present trend of evidence would
point to some movement of oil towards the surface, 1t was con=
sidered possible that such =ovement may be influenced by
contitions like sudden ecoling or quick evacuation which may
result in codling, The results of soms preliminary studies are
given in the following table.

TAGIE » X,

Trolte Percen= C11 per-
: Comiitions s nt o
Mot hod mant tage of §PP . ofont
TARIRTY of bzill ::3;;1‘ polish bl;it- ’
r - S
soaking P% Lng ling.

IF«2 Sosked in Pressure pare Quiekly £ 4.8 23,0
bolling boiled at 16 cooled in
vater for Pel for 20 ranning
20 mins, minutese. ecld water
~ hefore
drying.

Guiekly
eooled by
immersion in
ice cold
water and
teap bro ﬁgg‘k
down to 10%C

Partially
gcvacuated 18
inches and
then eooled
te room tenDe
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As compared with some of the carliser results, there is neo
aprreciable inerease in the o1l content of bran as the result
of the above treatments. fome of the treatments have given
lower results than t'mwa obtained ithout any cooling or

evacuation. Furthar study of these aspects will be of i erest,

/

Effoct of rolishing with deciled bran to rezove the unextracted

o1l from under-pol ished rice.

=

In countries like imiia, rice is pensrally under=polished =0 as
to conserve as much of the foodgrain as possible. It has been
observed that, vhen parboiled rice prepared unier some of the
corditions Aeseribed in the prosent study, is left under=polished
(2 « 47 on the weight of bhrown rice), there 1s not only a high
mregntssgw of o1l in the top lavers of the grainm, but there is
also some o1l at the surface of the riee itself, Sueh a
eondition will have a'n} adverse effect, not only on the a;apeam;m

i ani s=all, but alse th§ keeping quality of such rice. v‘:ﬁne
forther polishing and pearling would be one mt?‘vz;d of om-?i«.
Wmide d0aling such & condition, it was also considered possible
that the mﬁra 01l ecould be adsorbed on deolled bran withcaot

k saerifieing any large quintity oi' the kerns]l material, This
was expected to yield an acceptable polished rice anmi at the

 game time to enrich the deniled bran so as to faeilitate its
use for extraction of oil. The experiments were dome with
Ellogranm Ets;@f the same bdateh of Karuna (Co-77) paddy whieh
was first mukm! in boiling water for 70 aimutes m;i/thau presanrg
parboiled at 15 PSI for 20 mimutes, After an initial pelish,
dec1led bran (100 g) as obtaine® after solvent extraction was
added to each lot of polished riee and the polishing further
wmlma. The ﬁegr@ of ?ﬁlishiug at sach stage, as alsc the
percentaze of ofl sxtracted at sach stage are given after

ecorrection for the residnal oil present in deciled brane




Experiment No.
I 11 :

PARTICULAY S

Pereentaga of first
° polish as on wt, of
rrown riee,

0411 percent in first
polish.

Perecentage of 011 in
second 70l ish after
addition of deciled
hran.

Yield of polished
rice as percentage of
wt, of paddy,

Parcentage of total
oil in brewn rice
as removed witb}%he
two polishings.

58.8

-

Extende® studles leading to possible further improvement in
vield of oll without sacrificing the yleld of polished rice

are in progress,

DISCUSKICE.

‘The r&sulﬁs of the present investigation, though essentially
preliminary, have brought eout sefficient evidence te show that
the processing methods associated with tke parboiling of paddy
are chiefly respongible for the higher oil eontent of bran

from parboiled rice, as compared with the bran from & siailar
bateh of paddy as willed in the raw state., The true difference
between the 0il) eontonts of the twe types of bran, wvhen polished
to the extent of abo?t 5%, may be of the order of 5 « 7% but,
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in actual praetiee, 1t would be more beecause there is generally
more breakage anl powlering of raw rice than of parbolled rice.
Some of the rowdered riee passes along with the bran, with the
resvlt that the resplt that the raw rice bran gets sore diluted
with rnoneoil fractions than parboilad rice. The actual
Aifference in ths o1l contents of mill samples (as obiaimed from
modern ries =ills or sheller=cumepolishers) may be of the order
of 107, if not more. Such a difference will naturally nmake the
parboiled rice bran more valuable as a source of oil than raw

ries bran from tha same souree of paddy.

The 01l in the riece kersel is mostly concentrated in
the alenrore laver whieh forms 2 « 107 of the welght of brown
riee., The husk and the polished kernel which represent about
90€ of the total weight of padiy so=tain less than 0,67 oil.
During polishing, the alsurons layer is removed te varying
extents depending on the degree of polishing. In the ecase of
raw rice, which represents tha nntnralve@aditisn, the oil is
Vprasent 2t nearly thé‘e@neaatratiua at each lavﬁi; so much SO
that the proportion of the total oil remowsd as bran is roughly
proportional to the degree of polishing. The comecentration of
of1 is linked in some way with the total oil contert, though it

is not strietly proportional teo 1it, in the eiae of parboiled

riee, however, the concentration of oil is generally at a maximus
in the porticn of the bran representing betwsen 2 3nd 6T polish;
but with some warieties the ssme concerntration is maintained
al=ost upte 87, Such gonemntraziuns are alwaye higher than
those obtained with raw rice bran vhen polished %o Lhe same
extent, These results are reflseted, though not cuantitatively,

in the eorresponiing o1l contents of polished rice.

The higher oil content of parboiled ries bran is not
Aue to the Alsintepration of the garm, The latier only shrinks
in sige but does not lose any appreciable suantity of oll when

the padfy s oarbeifled, Aw the gersm is fally removed with the
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twran wher the brown rice is polished to the extent of 5%, its
sontrihution to the o1l content of hran =ay be regarded a2z beling

abhout the same in the ease of bhoth raw and rarboiled rice bran.

The available evidence would show that, as the result
of parboiling, there 13 soms movemert of oll frou the lower %o
the higher strata of tho aleurone layer ie tovards the surface
of the rire terrsi. Am the surface lavers are first removed
during polishing, the highsr concentration of 0il as= observed in
the oase of Mrinilad rice bran as compared with raw Tice hran
when both are =111ed to thae same extents The noverent of oll
13 pasisted in some manmy by extending the time of scaking.
Tp this manner It has besn possible to ralse ihe o4l ecntent of
parboiled rice bran to about 407 which is nearly double the oil
content of raw vica Lran. Prolonging the time of soakiwg,
however usefnl, u&y prosent some practical @fﬁbzezﬁs; but if we
ear get a clearer picture of the Setual changes that take place
1aring extented goaking, we n3y ther be 2 in a better mosition

to both improve upon and to simplify the operztions.

The other operaticns associated with parvoilim do not,
by themselves, seem to have any gronounced effact on the oil
esontent of bran, Pressure parbolling gimplifies the operations
and the results make & nsar approach %o those obtained by exten=
ded soaking Tollowed by stesming. Fwon in that c=se paddy which
has had longer sozking in water gives a wore econsistent result
and generally & higher figure than paddy which has been glven

only a short period of trsatment with belling weter,

sore seientifiec information is required about the man'
in which the o1l is present i’n raw rice and the changes which ¥

bring the oil into a more sohile condition as the result of

ﬁarbeinng. it the same time, there should be outer barrier

reeause the oil does not pormally conme out of brown rices This
parrier, which may be the outer membranfe may slse be retarding

the free movement of oil towards the suzfaea of thas brown rice.
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It may oven create & back pressure under c@rtain\ecn&itians}‘ff

In the interests of grain economy, 1t wonld be desiral
te get the maximum agount of o1l in 5% polish from brown rice.
In the eaee of mome varieties, however, it may be =more paying ¢
polish to the extert of sven BY, . Ir ecountries 1like India, it
may be possible to adjust the polishing in guch a nanmer asto
m8ke it more paying than under ailling, in addition to the
return from the bran or the resulting oil, the better polished
rice will zlways feteh a higher price on the open narket than the\
undernilled produect. At the sane tiﬁﬁ; it may be eguelly satise
factory and in some wavs even more profitable to adserb some of
the o1l on Aaniled bran without losing any appreciable part of the

rien kernel.

Thera is nesd for more intensive stnly of the relation
of the oil cmni@nt of the bran to the total o1l contart of the
paﬂﬂy. It nmay be possible to get a varlety of paddy which say
viold 307 or morg of o1l ever in the raw state, Tn that cage,
aven the nsual =ethod of parbolling may yleld a bran with 40-4§%
s1l. Such 3 bram efll- desmewes to bs classed with some of the

?ﬂi'lneeds 1n respeet of its importanee and’ price straeture, The
variety of paddy ylelding snchvé 5ran - §iT 1t aign coubines et&sr
desireble properties = will deserve z higher priece thar ths
conmoner varieties containing less oil, It may not de A1ffleult
to select or to evolve 2 variety of paddy with 5 = 87 or more
of 01l. ‘%hen the economic berefits come to bs better reallzed,
there will be incentives for not oniy introducing such varleties,

bat also making it worth while for the farmers to preduce them.

The authorg' thanks are dne to asthorities of the
Tharisvar Coorerative “arketing Feleration and partieularly %o

the President, “tri V.5.T. “odaliar for his keen interest and




active suprort whieh rendered 1t possibls te pursue the
progranme deseribed in the parer, fha=ks are alsc due to

the Department of Food eof the MHinistry ef Agriculture of

the Governzent of India and also the Counecll of Sclentific ard

Industrial Hosearch for financial asgistance in support of

golerntific research on rice processie at Tiruvarur,.
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At ASTRATIONS, AORISVENNYTS AND HOPES JOR THE FUTURS

The weloome newe shout the celebration of the Mlver Jubilee of
the OFTHI rouses n variety of meomowise and ningled mate emotione
in a person who had to go through the processes of planning,
starting ad directing the work of She instituiion Tor over
fiftoen years, During this period, the CFTRI, starting with a staf?
of Shrso, grow to be the diggest and one of the most Lwperiant,
multi=dicoiplined institutions for the study of food seisn
techinology in the whole ¥orld, with a =taflf of over eloven |
hundrede 7his achievement wme poseible through the good will
active support of Several national leadews, siarting with the
then Prome Minister, ‘hri Jawaharlal Nehruj the succession of
Mrectorelionarals, starting with Dre Bhatnagar, and sleoc othsr
penior axeoutives of the CHIRg the Chief Ministers of Vvaors,
starting with Shrd X.0, Reddy, and other authorities of the Zatey
and more than say thing else, the Jdedication mnd coneontirnted néf
offorte of the staff of all catezories w:o identified mﬁmma ,
vi& the intereste of the instisution,

The "hunmugsn Chetty Committes had aseigmed the Lighest
priovity for the setiing uwp of s mtional laderatory devoted to
food toshpelogy. Tt i3, however, still a mystery why r. Fhatnagar)
o with his vare acunen, 414 not *hink 1% neserZary %o appeint a

ey Flasning Conmittee, The entire responeibility of galmmim y Bslot-
ting the lecation and the rtarting of the Institute was left to o
person, whose main gqualification was that ha war s dlochaniet wigh-
interest in agriculture and in feod proceseing. Yhatever smbeee
guently happened was symbolic of the keen intereet and genearoe ty
of all concernad - with the completion and aecceptanece of the plan
in twe monthey the welcome gesture of the State in offerizg the 2
beantiful Cheluwsmba Palece and ite extensive grounde for the |
looation of the Institute; the Tormal asceptance and take over Yj
the Primse "inister; and the stapting of seientific work, sarly
in 1949 = all within shout seven months after commencenent of the
Plamnings These were posaille boeause there was a strong background
of good will and confidencej and red tape that wee eufficiently

The partition of Infia brought memy sorrpssy bul, in an
unique way, 1t wae also a source of good fortune %o She CFIRI
boecnuse It led to the marger of the Indian Institute of Trult A
Technology whose experisnced staff provided an exeellent nueleus |
for the new Institute. Before long, talented veienticts, technolo
giste and anginesrs, from both within the country an? alvond, -
Joined the ranke o7 the Institute, A happy featurs of those day
e ﬁw& every Aiscipline m sll tha spaes, Treedom, fomas 4

ssen z




fasilitios it then required, In a very short time, w» extra
resourses and ascistance came froo= wariouns external csources,

At the time of formal inauguration by Rajaji on Tetober 282 20,
1950, the Institute war already working in full swing, with healthy
conpetition among the different diseiplines for quick achisvesent
for the banefit of the poople.

Looking back on the contridutions of the Institule, it

wae not so much the mass of work ae the creation of mew lines of
thinking =nd apmaeéyfmah brought 1t Yorld-wide recognition, ’
Hany of the latter, than appearsd to be umorthodox and even led %0
a great deal of controversy, chiefly from within the country, It
414 not take long however for the clouds to disappear; So much 80,

that many of the subsequent programses, and even several of the
eurrent ones etarted in India and sleevhers came to be based on the
work done at the OPTRI, Az an exaople, one may cf te the Tlsld of
proteinerich foode in which every important step in advance, right
upto the stage of the produeiion end utilisstion of the isclates
cane fro: the CFTRI, AfSer one of hies visite to India, Pr.iutret,
the Director of the Nutrition Mvision of the Fil, mafde the gene-
rout obsorvation that the CPTRI wae doing more useful work and also |
making greater application of the practieal isdings than any other
pingle institution in the Yorld, . o -

It ie rather charpcteristic of the conditions which then
prevailed = and which, #till eontinue to be there - that any con-
cept or work which does not follow the patterns ret in other parts
of the world is viewed with seepticism and often dubbed as being
wrong or orasy. vhile new fdeas have been welcomed and gliven every
opportunity for pursuit in other parts of the World, there hawe
alwaye boon surtained attempts, particularly from these in
poritions of power to discourage them, It requires a large amowmnt
of confidence and porsistent struggle to hold on %o one's afforte,
One should at the same time de oymical enough %o realize that when
there i ultinaste success, the eariier struggles are sither
forgotton or that others step into claim the credit, This festure
is not however unique to India,

The concept of bHold, ersative thinking hae often been
received with derision, There are somo who have even openly said
that whatever 1s to be aghieved can come from ‘he available
lieterature and that no research is needed. Ve all have high
respect for what has been done by colleaguet in other parte of the
World. At the samo time, it 12 virtuslly axiomptic that any fres
advance, which will earm World respect, can come only from within,
through porszistent endeavouwr to find what othore gay have seem dut
not thouzht of, 2 e &
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In awr}*y branch of otady, thers is vast seope for the
development of a simplified 1ine of technelogy whieh will not
involve the use of heavy or expensive machinery and instrumon-
tationy which w1l make the mawimun uss of human 1sbour and «%}xims
and whieh @1l produce the desired wesults, while at the same time
2i gtributing the benefits ts & la'ge section of the pecple, fuch
advanees are, by no means, of s routine type, ~Thay require A great
deal of original thinking, plamning organisation and sustained
effort for improvement, Ye have to think in rimilar forme in 4
rompect of food preverwation and procesging which are vital to our
noede, e have to seleot promieing lines and toncentPate on
team offort to carry the fimdinge to the stage of appligation with
demonstrable bensfite, fueh egntributions will be of lasting benew
£1% not oaly to India, dut alse %o many other parte of the Yorld.

#hile practieal applieations require team offort under
common leadership, original thinking alwaye eonsc frow indivifuals.
Irrespeotive of the status, it chould be the wepiration of every
worker %6 open up s field which others have net though of, It i
ooy such work that brings recognition %o the individual and %o the
institution, Tven one or two well proven igﬂ@ in the ecurse of
two or three years will help o sustain the fﬁ?‘htim of sn insti-
tution, It will be the recponmibility of those in pocdition: of
power 1o welcome new idear and %0 encourase their setive pureuit,

The CFTRI has, todayy; wnderful fecilities for high elass
thinking and work. There iz glso vast seope for exchanging ifeas
with colleagues in allied dirceiplines mmd earrying the fimdinge
te the stage of practiecal application. If sn sl dder selentist
gan take ihe liberty of offering any adviee to the younger genorae
tion, it will de that one chould keep on thinking about one's work
both within and outside the laboratory - with eonstant offert %o
look bayond the Beaten track,s Thers are certain to be several
mietokes and many initial failures, If, however, one 18 on the
right track, cuccess is ultimately bound %o Tollows Fuman memory
is short, dut a good effort will survive ent be of lasting dDenefit,
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