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The paper draws attention to the failure in hany countries to use
rice-bran ag a gource of oil. Not only does rice-bren 01l contribute t.o
health improvement, but de-oiled rice bran can #180 be used ag a bagtic
material for animal feed.,

beapite the fact thet raw bran hus a disadvantage in common with other
vegetable 0il raw materiels, i.e., the oil-content rapidly changes into free
fatty acids fallowing‘lipo-oxydation, hence increasing the acid vslues, it ig
not only easy to refine, but the fant that glycerine ig a by-product makes it
highly suiteble for the manufacture of fatty acids and/or Soaps. Following
eaterifisation, it can be used in the manufacture of cutting oils and 7inylchloride
for example.

The important factors in the production of o0il are; the quality of the
raw bran, the extracting equipment 'used ang the technical standardg applied.
The. papar offers an analysis of various brang and tabulates the increase in
acid value in summer and winter,

The author advocates more stringent control of the rice milling processes
to avoicl contamination o3 suggests incorporating rice~bran oil extraction
Plants and milling plarts to ensv'e a supply of fresh material, prevent loss
in weight, reduce transportation costs, stabilize operational expenses and
reduce capital requirements. Flowscharts and tables are presented referring
to the compesition of rice~bran, de-oiled bran, and bran-oil, their uses am
special cnaraoteriatioa.‘

The paper also describes stabilizing procedures to permit the storage
of bran for periods of up to ithree montha, Data are quoted from experimerts
carried out by the Japanese Food Research Institute to indicate the relationship
between the atorage ~f rice bran and the increase in the fatty acid content.

The paper also éescribes the solvent exiraction process as oppoged to
the mechanics] method of oil extractior. Details are given of batoh-type
solvent extraction processes and contimuous extraction rethods, Flow sheets
&re shown and the salient features of both Processes are described together
with drawing and plant lay-out diagrems. Materisl requirementc for both bateh-
type and continuous processes are quoted; figures relating to fuel consumption
ard electrical power requirements are 7iven together with a brief coat/%enafit

analysis,




A close analysis of the advantages and disadvantages of both extraction
processes is schemetically preeented, the conclusion being that hatch systenms
are to be recommended where capital investment ie limived, a skilled engineer
and adequete labour force are avsilable and nc repair shop is on hand. A
continuous system ig in be preferred where = veriety of raw materials is %o
be processe& and there is no shortage of starting capitalj contimn;u
extraction processes are 1lso of advantage when labour cnstas are high, but

thoy demand a highly developed atiitude ‘owards WOTK.

The paper olsc describes the exact composition of rice~bran oil and
shows how crude, semi~-refined and refined oile can be put to best advartage.
The author describee various refining procesees: the alkali deacidification
refining method which is considered safest, the distillatory deeacidification
method and bleached clay de-colourization systems.

The paper describes the mamufacture of salad oil, frying oil and cooking
oil and flow charts are shown for the csustio-solution (alkali) process and
distillatory deacidification process. Costs of the two processes are compared
with plant lay-outs presented.

The author also presents details of soap manu’acture from rice~bran oil
which can be twice nr cheap as other soap mrterials such as cocomut and other
vegetanle oils. In view of the bsn or the sale of detergents in certain
arens, pure vegetablc sovcp will become increasingly popular. The production
of soap helps to make smell plante profitable as well as to improve local
sanitary conditions.

he paper alao shows the effective utilization of de-oiled rice bran as
opposed to raw bran in cattle fied, as a fertilizer, in seed beds, for medical
purposes ac well as o humen food. Further details are given on the poseibilities
of using rice germ meal for humarn consumption, more precisely the culture of

aspergillus orgae, ergmothec.um ashbyii and active lactobacillus moulde om rice
germs and dry yeact, all of which are combined 1in wakemoto tabletis.

The p .per closes with an analysic in tabwlder. form or the protein content,
essential amino-acid content, moisture ~ontent, oil extraction rate, etc., in

rice bran.




INTRODUCTION

Rice bren is a by-product of the rice~-processing industry. Although

it is produced in large quentitiee end is & valuable source material, it is
8til] left unutilized in the rice producing countries of South-Faet Asie and
other areas.

Rice bran, however, should be used ag mich ae poesible to produce oil,
In some countries, interest in the production of rice bran o0il has indeed been
noted, and the production of rice-bren oil has developed since World War II
in such countries as Burme, the Republic of Chine, Indier end Thailand. Never—
theless, in most rice prodwcing countries, rice bran is still not utiliged, *

An inorersed supply of oil resulting from the processing of rice bran
would contribute to the improvement of the pecple's health and welfare in thess
oountries, and de-ociled rice bran might serve to increase the supply of enimal
feed. )

In the paper, the author will discuss rice~bran oil production techniques
with partioular roference to his experience in this field and the problems he
has encountered in the development of the rice bran oil industry in many
couutries. |

Ae the author once surveyed the rice-tran oil industry'e development in
Burme, Iadia, Nepal and Thailand as well as Mexico, he will refer meinly to
these countries when discussing the development of the industry.




CHAPTER I. RICE BRAN, A SOURCE MATERIAL FOR EDIBLE OIL AND RICE PROTEIN
Rice 3ran Industry

Rew bron once removed from brown rice through the whitening process, is
prone to enzymal fermentation even at normal temperstui es which inevitably
leade to deterioration of the oil content. Lipolytic enzymes cause hydrolisie
of the oil as seen by the free fatty scid increase which renders much of the
oil unsuitable for human consumption. It also causes indigestion aud/or
dierrhoee if fed to cattle or poultry,

Despite such shortcomings, rsw “wan is still widely used in Japan es
feed for dairy cettle or es a fertilizer sirve it is easily obtained by the
farmers who heve their own rice milling fscilities. On the other hand, raw
bran is sometimes difficult to obtain as o0il extraction plents are usually
loceted in urban arees and suprly neighbouring meal plants direct.

However, it should become much more essily obtainable in the near future,
even for fermers, when lerge-scale rice mills and oil extraction plants are
built in rural areas to increase rice bran output in accordance with the
authorities! centraliaation/rationnlization programmes. At the moment, the
government is planning modern mills to promote an idesl direct contact process
combining conventional rice milling and oil extrection processes.: Should the
Plan materializey, Previous procurement and transportation costs will be
extensively reduced and, even better, fresh bren can be utilized inmedias.ely
to produce ~ quality crude oil with lower acid velues.

This oil ie not only easier to refine, but it lemds itself to the
production of superior cooking oil. On top of thet, it is remarkable for the
fact that the glycerine by~product oen be ured in the meaufacture of fatty
acids snd soaps.

Furthernore, high-acid rice-bran oil is regarded 4 sn important rew
meterial source for producing supericr gcaps, the solubility of which is
excellent even in cold water. After tae oil has been esterified, it cen be
used to mamufaoture improved cutting oils and vinylchjoride, Hence, it can
contribute effectively to the development of national industries.
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As seen from the above, it is not an exaggoeration to say that tho
utilization of rice-milling by-products throws fresh light on the uation's

future in terms of industriel msterisls 28 well as offering a partial solution
to food problems.

Different Rige Bran Qualitios

The all-importent factors in rice~bren vil industry are, the quality of
the rew bren, the oil extraction machinery and the techﬁical standerds applied.
The 'goodness' or 'badness' of the brown rice itself definitely aifects rice
bren qualities. The oil content and other ingredicnt ratioe range from 174
to 22% (on an average 20%) subject o the strein and quality of rioce.

The major disadvantege of rice-bran is that unlike other common
vegetsble~oil material it rapidly chsnges into free fatty acide due to
"lipolysis', For example, the acid values in rice bren sometimes inorease at
the rate of more than 54 PPA  per day even at a temperature of 23-24°C,
Consequently, grest care should be token to select best quality fresh meterial.

A

Brown White Rice Rice Rice
Rice Rice Bran (1) | Bran (2)| Bran (3)
e —— -f 1+ —1 ‘ =
Water 13.30 13.91 11,46 | 13.5 11.6
| crude protein 8.80 7.72 15,08 14.3 12,5
Crude fat 2,20 0.77 20. 00 18,2 20,3
N-Free extrect | 73.40 ! 76.79 | 37-64 35.1 35.0
Crude fibre 1,00 | 0.2 7.3 9.0 12,2
Crude ash 1.30 0.57 8.43 10,5

9.4




Tebly 2, Rice bran agglﬁ&wgtmcture =f Nepalese and Japeneso bren
[ o f
Nepalese Fexican Jepanese
tice Bran ftice Bren Rice Bren
i 4 _T___ -
Water 9. 0% 9.1% 12.1%
Crude protein 13.0 11.9 15.1
bran Crude fst 15,0 15.2 20,0
N-Frea extract 30.5 48.6 ' 34,6 L
Anzlysie Crude fibre 18.% 6.5 9.3
Crude zsh 14,0 8.7 8.3
4 ‘ -
- ; ————— p————
10 mesh 4.0% 0.2- 2,0
Physical 20 mesh 2.0 4,2<14.0
30 mceh 5.2 12.0-28,0
structure | of . en 72,4 | 42,062.0 |
of RC mesh 10,4 2.0-16.0
 bran 100 nesh 40 i 0.5 2,0 ' |
. 150 meah 2.0 -
R G

Rice Mille
\Region)
S T ; ,
nepel forai 3.3 4.5 48,0 Perboiled rice bren
BHADRAPUR
Huller type mill
BIRATNAGAR 11,0 9.0 | s2.0 " "oow
BIRGAN 12.5 6.0 40.2 " now
POKHARA 0.8 Te8 66,0 " " "
BIRATNAGAR 12.0 16.0 52,0 Porboiled rice bran
Cono=type mill
. d yp




Influence of rice milling on rice-bran quality

« The most important fact ie that huller~type rice milling machines, such
as those used in India, Indonesia. Malayria, Neral, Pakistan and the Phili.pines,
produce a compl.te mixture of tine hurk and bran particlee. The »il content
is consequently low 4% ~ 8% and the bran is unsuitable for extracting oil.
It is neceseary that rice mills be designed to separate pure rice bran from
husk, i.e. all Japanese type mills or come-type mille (British, German, and
Italian models).
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Table 6.
Test (I11)

-
ety

e . e
83 Ctiu? iacresse (Winter)

-+ o

Raw Rice Haw Rice Raw hicé

Test Date Bran Bran Bran FFA ’
No, Tewperature Moisture Acid Content £ I. V. S, V. Coiour of 0il
g Content % Value
1. 1.21 1.2 13.2 19.39 9.79 108.9 188.7 green yellow
2. 22 9.2 12,7 22,02 11.01 "
3. 23 9.1 13.0 22,15 1i.07 "
4, 25 6.6 13.4 23,42 11.71 "
5. 26 6.1 13.2 23,82 11.91 "
6. 27 5.8 13.2 25,40 12.70 "
7. 28 5.8 12,3 25.91 12.95  107.9 189.4 "
8. 29 5.4 12.8 26.25 i3.12 "
9. 0 5.1 12.5 26.71 13,38 "
0. 2.1 4.9 13.0 27.41 13.70 "
11. 2 4.5 12.6 30.49 15.24 "
12, 3 4.6 © 12,2 29,86 14.93 "
13. 4 4.9 12,7 31.00 12.%0 108,77 189.7 et
14, 5 5.1 12.8 30,04 15.02 "
15, 6 5.4 12.2 29,01 14.50 yellow
16, 8 5.5 12.2 32.22 16.11 "
17. g 5.5 12.0 32.30 16.18 "
i8. 10 5.4 12.0 33.14 16.57 "
19. 12 5.5 12.6 37.08 18.564 108,93 190.1 .
20. 13 5.4 12.4 36,02 18.01 "
21. 15 6.3 12.2 38.12 19.06 "
22, 16 6.3 12,0 40.9” 20.46 "
3. W 6.6 12.0 41.16 20.58 "
24, 18 6.0 11.2 40,45 20.22 "
5. 19 5.8 1.6 39.13 19.56  108.6 190.7 @ *
26, 20 6.0 11.6 38.27 19.13 "
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Rice~bran storage and oil extraction rate versus acid-vaiue increase

After procecsing, ricc bran undergoes a change and tends ‘o deteriorstc
during storage. This chenge is caused by the interacticn of moisture content,
temperature, humidity and enzymes.

The lipasee or lipolytic enzymes which constitute the greator part of
lipsse, an ensyme, all the engymes present attack’ the fat and liberate the free
fetty acids., Therefore, the oil should bc extrocted f: m the bran beforo lipase
sotivity sets in to prevent free fatty acid increase.

The data below were obtained in tests conducted by the Food Research
Inetitute (Ministry of Agriculture and Forestry) to establish the relationship
between the period of storage and the froe fatty acid increase.

l. Objeotives To compare the oil extraction rate and the free
fatty acid inorcase ueing rice bran stored during
the warn ssason.

2. Test Procedurse: 70 bags of rice bren (33.75 Kg each) were put into
‘ storage. Each week, seven bags wore withdrawm,
the temperature was measured and the oil oxtracted,
the oi.-oxtraction rate and colour of the oil wers
noted.

3. Test sites Rkagawa Rice Processing Plant, Ministry of
Agriculture and Forestry, snd Oil-Extraction Flant,
Food Rescarch Institute, Ministry of /griculture
and Forestry.

4. Sampless Niigete Grade 4, Akita Orade 5, MNotoishi Ursde 5, ,
and Furiki Grade 5.

9. Test Periods 65 days, 25 June - 28 August.




Tabie 7.

Recovery Date Weather Temparature Humidity Mean temperature Moisturs content

Inside Outside the Inaide the Outeide the Inside Outside

StoTage area gorage gppa stovage APoR stOTage arag

oC °c X 4 o oc X
ist June 26. Fine 28.8 33,0 74 67 28,7 30.4 11.86
nd July 3,  Cloudy 23.0 22.5 L] 80 28,2 28.0 9.62
rd 10, PFine 24.0 28.0 8l 78 38.0 33.4 10.36
later raie

&th 17  Fae 30.5% 32.0 63 0 35.3 3.3 10.32
Sth 2%, " 33.5 3.0 56 a7 35.8 .9 $.27
6th u " 26.5 n.o 18 67 .2 35.3 9.5
Teh Aug. 7. " 333 2.0 63 n 36.3 3.5 9.23
Sth ik, " 1.4 .0 " 62 33,8 3.3 92.45
th 2. " 23.0 2.0 5] 35 29.0 29.9 11.43
Heh 8 " 31.0 31.0 " &4 30.0 2v.0 $.16

Botet
™he colour was ohoerved with Whe maked oys, the ameple being
plased i o glass wude (I 95 on, h 90 ca)
Teaparature and Wunidisy wore ssasured at 11100 ks,




Kettle 01l extraction Amount of oil Amount of  Ofl emtraction Acid valus Oleic actd Colour
period axtractad mal rate FFA
Low prassure High pressure
1,000 1bgm’ 3,800 1be/n® kg ks : 3
108 15 win. 5 ain 24.4 182.6 11.43 26,24 12,20 Yellow
106 15 L 0.4 112.0 10.40 55,78 20,08 "
0% 15 [} 7.3 165.0 9.3 95.68 48,1 .
106 13 L] .0 196.8 9.63 134.87 57.1% Dark yollow
108 15 5 w2 1%4.0 (3] 115.11 57.9; "ow
108 15 1 16,0 1.0 828 84. 16 a2.% . e
105 13 ] 17.4 1708 8.9 137,22 .09 o
108 15 L i85 161.2 ’.9” 123.% 2.3 "o
108 15 L 1%.¢ 110.0 (A Y 128. 32 49.% v
108 15 5

.8 14 .4 188,78 T4, 73 "oow

e
&3
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Table 8. Chemical com osition of oil

rotein, fibres and moisture
Agglxa;ae Rioce Bran & De~oiled p-an
Analxsis N‘o= 1

bys Prof, Saito, Akita University
ats Hatano Lab., Tohoku University
on: March 1956

De~oiled Bran De-viled Bran
Compounds Baw pren —ergoeed) extracted)

»
Water 12.59 9.39 12,28
Crude protedn 13,31 16,07 17.31
Crude fat 21.21 11,21 ‘1432
N-frae extraot 34.44 41.13 45.49
Crude fibrs 9.05 10.79 11.59
Crude ash 9.40 O 1l.41 12.01

Today, it is widely know that rice-bran oil can be refined to salad
oil, where holding a special Place es a2 useful edible or industrisl oil,
Thus, partiocular consideration must be devoted 1o the extraction of nil

from rice bran. To do this, the bran must be pure, and free of such impurities
a8 husk or broken rice.

However, the present eituation in INDIA, INDONESIA, MALAYSIZ, NEPAL,
PAKISTAN, the PHILIPPINES and other Asian countries is such thet the existing
facilitios permit husk and bran contemination during the milling process,
making post-milling separation very difficult. It would thus, be easier and

hore economioal to rational ize existing rice milling processes, rather than
to oonsider seperating husk and bren,
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Development of new rice mills with ancillary bran-oil plants

It is necescery thet rice-bran oil-gxtraction plants be built in the
rice-mill compound and he closely linked with the miil. In Japan and certain
other soentries, it hes been customary to erect oil-extrection plants
independently of the rice mills, thereby incurring a heavy economical burden
through the collection of the bran. On the othep nend, in a country like
Nepal where many milling plants are concentrated in a relatively small ares,

it would be advisable to rationalize new miliing plante, and t> plan the
oonstruction of more plrnts to extreet rice-bran oil from the bran produced
by the rice mills,

Rice~bran oil-extraction plante which are linked with rice mills hgve
&n enorvous advantege over others for various significant re:sons which
are lieted below,

m saterial Supply

Ae alresdy cmphasizod above, the degree of freehnecss in the rice bran
is one of the most important factors of ojil extraoction, Hence, linking a
rico mill and a rice-oij extraction plant is ideal a8 it ensures a constant
8upply of unoxidated fresh bran and consequently a high yield of = quality
erude oil with 2 low free fatty acid content. Thia is underlined by the
fact that low-acig bren, i.e. not axcecding 10A{offers a high yield of orude

oil (18.5 - 9.0pa cont )y epproximately eighty par cent of which =ay be
turned into edible oil,

Erevention of weight loes

At the moment, it ig widely recognized that paw rice~bran undergoes an
over-all weight loge of about % pur .camt before it arrives at the oil-
extraction plant. However, delivery perioda, however short, disappear
oompletely when the direct link systom decoribed above, ig employed,

On the assumption that S por copt loss in weight of the raw rice bran
is thus prevented, the returr in raw materiel costs per: bag is § per cent
of ¥600, i,e. ¥30 (US ¢8), Furthermore, s high yieil of quality de-ciled

bran with high rutri*ive value n2ap be expected.
8 P




Ee—

Curteiled collectmg{transportat 1on _charges

Transportation frcilities such 28 ecrew=conveyers or prnoumatic

transporters carry the raw rice bran produced in the rice mill direct to
the rice oil cxtraction plant, heace “owering collectior /tr-mspertation

charges, which hithertc cost up ¢ 850-,0 per vag

The "direct link system"™ cnsures & supply of the ruw rice-brarn, the

ancid value of which is lower thon the presently suppiied materinl hy some

10 - 154V, It is caloulated thnt an extra ¥30-45 te added profitwive as

the lowering of acid value is believed to offer a return oi ¥3 (approximatoly
US ¢1) per 1 4.V,

One of the advantages of the direct link system ie that the previous
fluctuations in the purchasing price of the raw materis] amd in the selling
price of the by-product can be avoided by concluding agreementis with the rice
millers and the purchases of de-ociled bran, such ne cgricultural or dairy
co-operatives, thereby fixing the cost and/or pricc. For instance, raw bran
could be purchaged 2t ¥660 (ebout US $1.67) per 30 Ki. tag and the de-ciled
bren socld at ¥550 (approximetely US $1.53) pur 25 Ke. bage

The sum paid by the purchasepe of de—o1led bran may be used to setile a
great emount of the payments to the rioce millers, thereby alleviating the
need for working capital.

%
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data br

1, Averege oil-extraction retio in Jepan
Raw material (rew rice bren) as 100%.

F--producte (broken rice nd germ) 2.5
Extracted crude oil 17 -18.5%
* De~oiled bran 14 =16 %

Composition of rice-bren

Water Oil-contcnt Crude protein Fibre Ash
11-13% 18-21% 16-18% 8-10% 10-188
Nitrogen~free exirect

38-42%

Composition of de-oiled bren

Water Residual oil Crude protein Fibre Ash Nitrogen free extract
10-12% 1.0-1.5% 17-20% 10-114 10-13% 40-46%

In Japen 90f of de-oiled bran ie used as feedstuff and about 10f as
fertilisers for ornnges, perrs, apples, sweet potatoes and various vegetables.

Composition ist
¥ (Totel Kitrogen) P (Phosphoric Acid) K (Potassium)
2-13% 5% 1.5 - 2%
Refining >f orude oil =nd use of -efined oil
Mtracted oil s source material 100%
(edible o0il) 56-60% A.V. 0,50.8,
Y25, R3.
Products (rice wax and fat wax) 10-20%, materiale for wax,
{acid oil) 25-27% AV, 110=-125
0il food 2 - 4k
Loss 3 - 5% in process,

Mamufacturing Process

8¢ Do-gumming s Me-odourization

b. De=noidification f. Wintorization

c. Washing g Filtering foi finishing
d. Bleaching by nctiveted zcid fuller's earth
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6. Use of rice-bran 0il

(4) Bxtracted Crude 0il
. Toilet soap, washing soap, soap powder, fatty acid,
vinyl-chloride placticiser and fetty acid ester,
(B) Piniched 0il
Edible 0il, salad oil, medicated 0il and ag source material
for margerine.
(¢) wax

Furniture, floor and car wax, Ingredient in shoe polish and
insulator of elestrical wire/cable. ‘
Source meterial for carbon paper, eto.

Te COComposition of Rice Bran 0il: % of fatty acid

Oleic acid 34 - 45 %

Linoleio acid 30-40%

Palmitio ecid 13-154

Stearic acid - 5¢%

Wax j- 5¢

Orysanor (new vitaminm) 2- 34

Specialitys

A.V. Low-acid oil Sl 02030
Medium-20id oil 3o-40
High-ecid oil more than 50

I;V; lm - 110 s;?. 175 - 1%

Un Sm 6-8¢%

Specific grevity 0:.9: = 0,92

Remarks: AV, « soid value 1.V = f{odine value

BV, « saponification value
Un S0 « n-e=ponifiable matter
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CHAPTER 2. STABRILIZING PROCTDURE

Rice bran ic subject to rapid lipase at.ack dependent upon the moisture
content of the raw bran and the ambient temperature and humidity. The acid

value or free f&s ty acid content rices ¢ cordingly.

When the acid value of the raw bran ic 30 per cent or below, $he oil musct
‘be extracted within three days of processing in warmer months of the year or
within a week in the colder season.

The free fatty acid content of rice bran oil immediately after processing:
2 to 4 per cent in the case of a fresch crop;
% tn 8 per cent in the previoue year's crop; and

10 per cent or more in the case of the crop of the year before thatl.

Generally, properly processed good-quality parboiled rice bran huia a
high oil content of some 18 to 24 per cent. In many instances ite acid value
is low (some 10 to 25 per cent) when lipase activity is suspended. However,
rice~bran produced from rice that has been improperly handled and carelessly
parboiled is affected by fermentation and the acid value is high, between 30 and
50 per cent.,

Lipolysis cen be inactivated by heat tfeatment at 100°C. for three minutes
or at 8500‘ for 5 - 7 minutes. At temperatures above 85°¢. the moicture content
of the bran drope to 3.0 to 4.0 pcr cent and the lipolytic enzymee are desiroyed
completely.

If the raw bran if dried =t a low remperature of 500 to 60°C. to a moisture
content of 3.0 per cent, the lipases are not destroyed but temporarily inactivated.
Upon remoistening, lipace activity starte again and the acid value increares,
Hence, to stabilize the bran for s*orage purpores, it should be steamed to a
temperature of 90° or 95°C..., then dry heated to recduce the moisture content to
3 to 4 per cent, followsd by air cooling to remove the moisture. If ctored in
a ocool place after this treatment, the bran will chow no appreciable free fatty
acid increase for a long time. Bran thu: stabilized can be stored for about
three months., However, it is preferable not to store for more than onc month
if the bran is to be used for oil-extraction purpo.es. If the bran is stored
for two to three monthe after stabilization the oil extraction rate ‘draps elightly
and the oil yield is reduced by 1.0 to 2.0 per cent, while the oil nbtained ir
a slightly darker sheade.
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The coet of stabilizing rew bran as above is approximetely ¥1,000 por
ton of bran, i.e. ¥30 per 30 Kg. bag with a weight reduction of 5 to 8 per

Assuming 30 Kg. bag bran = ¥600
30 Kg. x 5/100 x ¥20/K~. + ¥30 = $60

Thus a 28.5 bag of stabilized bran costss ¥600 + ¥60 = ¥660. The bre:
sust be sold at more then ¥660 per bag, prefersbly with 20 per oent Mark-aup.
At the moment, however, there is no stabilised bran on the market in Japan.

Stabilisstion enteils three stages
(1) Steaming with direct sbean injection.
(2) Drying using & steam jacket with a pressure of 4 to 5 l‘/mz
and updraught.
(3) Cooling using foroced oold-air circulation fram both ends of
the dryer to ensure moisture removal. |

T™he sbove stabiliser (gystem is sinilar to the pro~treatnent and heati
unit uwsed im batoh-type solvent extrsotion.
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CHAPTER 3. THE SOLVENT EXTRACTION PROCESS
The Preparation Process

Requirements for efficient solvent extraction of rice-bran oil.
Pre—-treatment spparstus.
Bteam oooking, drying end cooling.

Cooking and drying are two separate phases in the preparetion of raw rice
bran. The cooker must be large enough to hold rice~bran for 10 mimtes at

2 temperature of 95 - 100°c, and a high oconstant moisture level is essential,
Henc: the cooker must be as vepour-tight as possible. Maximum exposure of
each rew material particls to direct steam and moisture is required,

‘y When drying, the rice brun must be kept at an adequate tempersture for a
§ minimus period of time to prevent heet damage to the oil and meal.

Cooling, the third step, is used for high tempereture dried bran, and all
moisture should be removed. 3.5 - 4.5% moisture content is best for batch~
type solvent extraction, whereas a moisture content of 6 - 0% is better for
certain contimious extraction systems,

Qi) Betruotion Methods

Two kinde of oil extraction methods, mechanicel and solvent methods,
have been prectised for meny yezrs. The first method employs hydraulic
presses Yo gridually press oil out of raw bran, the fibre of whioh has been
softened through drying and steaming processes. Solvents, usually hexans,
are used in the second method. The respective oil extraotion retes are as
follows:

Bxtroction Bate  Pressure Per Sq.Inh

Neohanioal 10-13% 1,000~4, 000 1bs.
Solvent (hexane) 17-184
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Since the World War II, solvent extraction has become increasingly

popular in Japan and elsewhere, and numerous oil extraction plante are using

this method. There are several categories of solvent extraction: batoh-type,
battery-type and contimuous-type. However, batch-type extraction with three

%o six extractors (capacity 1.5 and 2.3m3 )respectively) or battery-type
extraction employing four to six extractors (capeocity 3m3 ) prevail. Neverthelees,
oatimious extraction has many advantages and ~ few plants have already adopted
this method, following further research and improvemente in extraction methods,

Iakise d. Anelysie
De—~oiled Bran De~oiled Bran
o Brad E

Water 12.59 9.39 12.28
Crude protein 13,31 16,07 17.31

Total nitrogen 2.13 2.5 2.1
Nitrogen (Proteid N. 1.84 2.37 2.47

Non-proteid N. 0,29 0.2 0.3
Crude fat el.21 11,21 1.32
B-fres extract 34.44 4l.1) 45.49
Fidbre 10.05 10.79 11.59
Ash 9.40 1.4 12.01

There are two major types of extraction uniti batch or bettery type,
and contimuous type. The batoh or battery type is suiteble for the extraction
of rice=bran oilj it aleo may be used for vegetable oil axtraction, The
contimous typs, suitable for the extraction of vegetable cil, is used
primerily for the produotion of oil from misocellanecus raw materials and meal.
It may slso be used for rioe-bran oil extraction. Judging from conditions in
Nepal and other countries, the batoh-type extraotor would seem suitable.

The extreotion process is as follows:
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Table 10, Flow Chart of Rice-Bran Oil-gtrggtion Plant

(batoh extraction: solvent — n-hexage, B.P. 66 - 70°C)

Prom rice mill

(raw rice bran)
[ {ﬁhole rice
Air seperation and sifting tees e cmeenpondp | Broken rice
Small broken rioe

4
Gteam cooking and Adrying

Brie‘:yi completely and cooled
by eir convayor

Charged into extractor

. r&otioa
N Hlt‘mﬁon ooy Mincella M e Pmtlu
4
, ifath%ng by fresh molvent ___solvent

é * e ~ S
{1tration b Cooling by water Miscella distillatio
; ,
Bl f ,
th*la,tica Heter separation r*ppin .

Extracted bran (Reeovereg) ilasila water (Extracted oil)
from extractor

Settling
Crushing
3& Packing in cene
Separation
$ (Pinished orude oil)
(De~oiled bran)
Packing in jute bags (ﬁl fo

(mnf-aaa de~oiled bran)
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Rice-Bran Oil-Solvent Extraction Equipmont Suitable fer dstcn=Type Operatiuts

Yokochi System Rice-Bren Oil-Extractior Fquiprent incorpor=tee many

outstanding features ensuring advant~teous oxtraction of high~grade oile frem

raw rice bran ae well as the effective production of sup.rier quality de-=oiled

Nutritionally enrichec edible cil with a wholesome flavour can leo be

derived.

Features of extraction system:

Most suitar!a system adaptable to effective geparation of coarse and
fine brans;

Appropriate cooking and drying procecsses for optimum pre-treatment of
the raw material;

Batoh-type extraction capeble of deeling with all troublesome materials,
inoluding pulverized bran} '

Unique filtering/cleaning facilities for effective romoval of impuritiea
in miscellag

Contimious supply of pure distillable miscella for the production of
high-quality oil using film stilly

Heat axchanger and preheatep for steam ecoromy;
Basily accessible condenser & sooler for operation and meintenance;

Malti-stage method ensures perfuct dehydration and satiefectory solvent
recovery;

Special solvent recovery system (cooler & oil abeorbing tower) minimises
solvent losses in exhaust gas;

Sanitary & efficient operation guaranteed throughout from continious
orusher, cleaning, hopper bin, automatic cosles to final packing of mealj

Final producte of guaranteed quality.
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Features of Refining Systemt

Semi-continuous process guitable for refining rice-bran oilj

Oreatly simplified procees introducing de-gumnming/dc-waxing in initial
stage; |

Neutralization distilling method with effective separation of medium-
acid oil (A.V. 40-60) into combined fatty acide and neutralized oilj

Neutralized and low-acid oil deoxidized semi-continuously with alkali-
and washed with water;

£ 3

Vacuun bleaching;

Special continmuous deodorization device for production of tasty edible
oil from bleached oilj

!tauhin/&mmg process using fundamental low-temperature filter
method,
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Extraction Capmcitys Rice-Bran 6 ton/24H

Extraction and refining plente should be located in advantageous places

to feoilitate material procurement.
Nateriels required for extrection?

(1) Solvent:
gormel Hexsne B.P. 66 — 70°C
1,500 - 2,000 litres/month (Normel hexanme is the recommended
solvont; Solvent loss is approximately
1.0% and residual oil in extracted meal
is approximately 1.0% to 1.5%)

(2) Lubricant:
Gesr oil, machine oil, spindle oil, dynamo oil, ete,
1.5 = 2 .1itres/month or ebout 20 litres/year,

(3) Packing:
Super grephited pecking (little quantity)
Asbestos thread packing (little quantity)
Asbestos plate packing (11t41e quaatity)

(4) Spare parts:
1 small quantity of pipes, velves, cocks, oouplings etc., mast
be stooked: diameters ranging 1% 1-4*, 14", 2% 24" ond 3%

(5) Paels
geavy oil B for extraction toilers
50 1itres/ton rice bran OF Iy 500=5,000 1i¥res/menth.
For combined oil-refining and extraction operationst
85 1ltres/ton of rice bran or 12,750 1litres/scnth.
Heavy oil is not required, if sk is used as fuel source.
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(6) Electric vower requirementt
2528 ¥WH/ton rew rice bran. If 150 tons raw rice-bran are
processed monthly, power requirements are 4,200 KWH.

Bxtrection system : 1 set — 30 KWH
Refining system t 1 set - 30 KWH
Eleotric 1light t 1 set - 10 KWH

33 V supply is to be stepped down to 220V for use as electric
power and to 120V for use as electric light.

tons bran/month)
(1) Besic data

pap (Capaoitys 900 metrie

= Extraction yields Crude oil 17%
A De~ciled bran C79%
Broken rice %
~ (Crude oil
Refined 0il Yield: AV, 25 Bdible oil 62%
A.V. 120 Dark oil 25%
A.V. 8 Wax oil a4
Pricet :  Rice Bran ¥650/30Kg.
De~ociled bran 550/25 »
Broken rice 1,700/80 »
Bdible oil 23,000/dm (200 litre
: 181.5 kg)
5 Dark oil. 7,000/dm
Wax oil 6,000/dm *
&

Fatty oil 18,000/dm *
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(2) Mxpenditure per month.

Rew materisl ¥650/30Kg x 30,000 bags  ¥19,500,000
Solvents 1itre/ton of bran 0.9%%, ¥35/1 x 8,550 1 = 299,250
Refining material: ¥520/am x 84ldn = 437,320
Tuel: 85.2 1/ton ¥10/11 o 167,500
Power oonsumptions 110,000
Labours ¥50,000 per person x 40 personse 2,000,000
Other expenses! 1, 300,000
Isterests Pized §30,000,000 x 0,756 (0e25% yoas) 225,000

for materislr 39,000,000 x O.7%% 292, %500
Others (dividends, boms, taxes, repair & maintenance 800, 200

costs, Sales eXpenses, sransportation costs
and reserves)

Total Amoust 826,231,570

(3) Income
153 &7 (17%) of crude oil produced from 900 metric tons raw rice=bran
asounting to 841.5 drums (1 metrio ton = 5.5 druns ).
fach drum contains the following ingredients:

Bidble oil ¥23,000/dm x 626 ~ ¥14,260
Dark oil 1,000/dn x 256 = 1,730
Wax oil 6,000/am x 08« 480

Pinished product v.lue per drum . ¥16,490
ﬁé,ﬁo b 4 8‘1 drums = n3|&aym

De~oiled brans 900 ton x 15/5% = 679.5 ton x ¥22,000 = 14,949,000
(¥550/25Kg = ¥22,000 per ton)

Broken ricet 900 ton x 2% = 18 ton x ¥21,500 - 382,500
(¥1,700/80Kg = ¥21,850 per ton)

Bapty bagss ¥ x 2,500 - 200,000

PR

Total incomes ¥28,399,590

S
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(4) Profit
$28,399,590 ~ 26,231,570 = ¥2,168,020

(5) Mumbers of Employees Nscessary for Operation

Type of work Male Feiale Night Shift Remarks

Office work 1 2

Selee sctivity 2 -

Warehouse keeping 3

Preliminary trestment 3 2

Extrsct work 4 4

Boiler-man 1 1

Packing 2 2

Transportation 6

Refining work 4 2

Engineers 2 s&chwical Engineer 1

: Chemical Enginecer 1

Others 1
President 1

Direstors 8 meostive Diractor (meineee) 1
Other (Acocounting) 1

v tion

A modernised oil-production plant using the expeller and contimuous
extraotion equipment can process all kinds of raw material for fats and oils.

This holde true for the continuous extractor producing rice-bram oil,
whioh is highly valued on account of ite development potential.

Esserlially, e continuous extractor,by virtue of its oonstruction, is sei
t0 be unsuitable for raw material such as rice bran which s a powdery struotu
oontaining fine particles. However, given proper pre-treatment of the raw
material, extraction is not only possible but also efficient.

When extracting rice~bren continuously, for example, it is necessary to

pre=trect the rice~bran with special steam~heating, cooking, drying, and press
into pellets holding the particles of powder. After pre-treatment and extract
the minute floating particles in the extracted miscella settle in the settling

tank. Whereafter the miscella ic completely filtered and purified in a specia
filtering apparatus before being distilled. Rice~bran oil-extraction is possi

using an improved ocontinuous extractor, which can be converted for rice-bran
extraction.
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8 Solvent low meter £ Loutey
9 Meal desulventicer
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1% Miseella, filter

16 Extracted il tank

1y Hamser mill

18 Mend BFter, Bly oot Uiy gyatos
I3 Mol hopper

S0 Gelvent pas oo ld treg
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Adva.ntgges and Disa.dvantg;es of Batch—&ge Extraction Plant and Cont;gog

Extraction

Batoh-Type Solvent Extraction

(1) Plent operation is troublesome,
for example, valves have to be opened
and closed at least ten times for
each extraction operation. If
extraction is done six times a day
using eix drums, valves will he
operated 10 x 6 x 6 = 360 times.
Failure to do sc may result in an
aocident; accidents of an explosive
nature also ooocur,

(2) Several workere are required for
the extraoting operation. At least
three workers are necessary: one to
operate the valve, one t~ chamge the
material and one to process the meal.
Labour costs are high.

(3) High running costs
High steam consumption
High steam pressure:
5e6 l(g/omznq'uired.
Water required to cool solvent gas.
Low power oconsumption:
" 20-25 KW/ton raw bran.

(4) The meal has a greater part of ite
protein transformed into a water
insoluble state because of the large
amount of steam injected to remove

the soclvent.

Plant

Continuous Extraction

(1) If the plant is adjusted properly,
it oan be run continuously for hours
without any additional work. If
maintained in normal working oconditionm,
the machine seldom causes accidents;
accidents of an explosive rature
scarcely cocur.

(2) One watch mam is sufficient aé
the machine is automatiocally operated.
Labour costs are low,

(3) Low running costs
Low steanm consumption
Low steam pressures 3-4 Wele

(4) Solvent removal of the meal is
carried out by indirect stean heating,
heane the protein in the meal is
scaroely affected and in greater part
remains in a water soluble state.
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(5)
in the mesl varies greatly with the
material and, particularly, with the
extraotion technique.

0.8 to 2.0-3.0 %

The amownt of oil left unextracted

(6) The process is suited for rice-
bran processing but oftem .dnvolves
difficulties in extracting miscel-
Janeous materials and requires
training the operators.

(1) Depending on the kind of

paterial, extraction becomes very
diffioult, requiring special techniques
and resulting in variable product

quality.

(8) Simple mechanical constraction
with few rotary parts involves
1ittle mechanical troubles,

Solvent loss is small.

(9) The initial cost of plant
installation is rather cheap, being
less than two-thirds of the
contimous type.

(10) Tne batch system is preferably
employed where the transportation of
machines is diffiocult, labour
requiremente are readily satisfied, and
special extraction engineers are
available.

(5)

affected by the extracticn technique.

The residual oil is scarcely

Though not great, it is difficult to

reduce it to a very omall amount.

(6) Suitsble for processing miscellaneous
materialo but requires some sort of
pre-treatment in the case of rice-bran
0il extraction, e.g. pelletizing the

rice bran.

(7) With the material fed, the meal
produced contimously is of uniform
quallty.

(8) Construction is complex and
includes many rotary parts meking
proper maintenance necessary, without

which solvent losses increase.

(9) Plaut equipment is gemerally
expensive.

(10) The comtinuous system may be
employed where substantial investment
funds are available for equipment.

A repais shop, at least, should l?a
available and plant location should
permitl transportation of the machineg.
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(11) Operatior. techniques must be (11) The performance of the extraction
acquired. When operated by a skilled equipment is determined by machine
engineer, very good results can be design, operation techniques, and the
obtained. Operation by an unskilled range of products. The operator merely
operator is disadvantageous in every has to switch on the machine and keep
respeot, a check on the operation as required.

The result is not dependent on the
skill of the operator.

(12) 1In summary, the batch system of (12) In view of the above, a
rice-bran oil extraction is recommended contimuous system is preferable where
where capital investment economies are there is  plenty of investment

y desired, a ekilled engineer is ~+ . . oapital available; a variety of materials,

;,‘ available for operation control; including rice bran, is to be processed,
and the plant site seclected is rather a repair shop is loceted in the vicinity,
inconvenient with no repair shop the plant is situated near a city where
available in the neighbourhood; as labour cost is high, and the manager

well as thore being readily aveilable has progressive views on work.
labour (relatively speaking).
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CHAPTER 4. _ RICE BRAN OIL UTILIZATION AND REFINING

Commcition and characteristics

Crude 0il contains waxes end a emall amount of gummy proteinaceous
matter, starch, water, etc. which gho:1d be removed. It is a olear oil which
smells like rice flour. Low-acid oil produced from fresh material is yellow-
green in colour but turns inoreasingly brown es the acid values increase,
whilet en oil with a high acid-value assumes 2 dark brownish purple colour.

(N.B. Aoid values in orude oil 1 5 to 120, average 20 - 40)

Classification L Semi~-dry oil
Specific gravity + 0.912-0.927 (157°¢)
Refrgotion index ¢ 1.465-1.467 (40°C)
Saponification value s 175=-190
Todine velue 3 92-11%
Hensl value 3 92,1-96.5
R.M.V. : 0.59=1.75
Unsaponifisble matter ¢ 3.0-8.08
Calories t 9.438
Aocid value $ 5«120
(2)
Palmitioc soid 3 13-18
_Stearic acid r 13
Myristic acid 3 0,1-1
Oleic acid t 40-50
Linoleic acid : 20-42
Linolenic acid $ 0-1
(3) : (
Melting point ¢ 30-45C
Specific gravity s 0.89892-0.9063 (15%)
Neutralization velue t 190.47-19%.09

Iodine value s 104.62-112.35
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(4) Unsaponifirkle matter

=

Besides the above, 5~10 per cent of uneaponifiable matter are waxes,

vitamin E, coryzanol and squalene ccntained in rice-bran oil.

(5) Remarks

A characteristic feature of rice~bran oil is the presence of 2-4% pure
wax with 2 high melting point, which is not to be found among other types of
oil, The oil cannot be uced for edible or industriai purposes until the wax
has been removed. However, the wax is reported to be a useful high M.P. Wax
(M.P. 72 to 81100) for indusiriesl, cosmetic and edible purposes if extracted
in a réfined, pure and decolourized condition.

*Qrxsanol

One of the unsaponifiable ingredients of rice-bran oil identified by
Dr, Tomotaro Tsuchiya of the Government Chemicel & Induetrial Reseerch
Institute, Tokyo, and nemed after the paddy Oryszasativa.l. It shows maximum
ultraviolet acsorption spectrum under 230m/n =nd 315m/n, and the melting point
is between 137.5 and 138°C, 1t is ~romposed of seversl kindes of ferulioc acids
(A=hydroxy-3Ometoxy cinn~mic acid) and conteins 2 to 3 per cent orude oil.
Rice-bran oil is an exception and alse contains oryzanol. Thie has a marvellous
effeot similar to vitemin E in accelersting human growth, alleviating
blood circulstion and consequently stimuloting hormonal secretién.
It is ersily extracted in crystel form, from which 2 new medicine called Os
has been recently developed.

Urder these circumetances, mass-production of Oryzancl will be realisable
in the near future and considarsble amounts of it mey oome to be fed to
livestock and fish.

Vitami

Tocopherol is one of the oil-geluble vitamine in rice~bran oil closely
related to the internsl secretionr thormanes. It, too, ie regarded #s a
valuable source for the sustenance of human/animel life. Lately, the
soientists in the U.S.8sR. have proclaimed it to be = nutritive agent for
the brain as well ac . valunble vitamin that maint-ins proper balance in

the nervous system.
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It ie unsaponifiable and en importent anti-oxydant. The tocopherol
content in crude oil is 2-4 per cent and despite the 2.34 loss in the deodorizing
process i,t remeins in edible oils. Tocopherol iz a distinctive rfeature of

rice-bren oil; it provides wyt-itive value and streng*hens anti-oxydant

activity.

Sgqualene
Compositionally, a substence similar to calotin, C 36“'50' It 18 found in
sbundance in the shark's liver 0il (squalidae = cat 8harke)A over 0%, but in

crude rice-bran oil there ig only 2 to } per cent.
Upon ingestion squelene hee 2 noticeable effect pharmaceutically. It is
especially ef ficacious ageinsi ¢kin diseases and it is algo believed to be
a remedy for tuberculosie. .
It is an important feature of rice=bran oil that it containe effective
ingredionts as orysanol, vitamin E and squalene, and their utilisation is
an important task for the future.

The various $io rjce-b ol
A. Summary
Crude oil { Source meterial for Bo&ps, fatty acids and

miscellanecus industriel applications}

Semi-ref ned oil + Bource me eriel for 80ape, 11tty acids and various

industrial apylicatione)

Refined oil ¢ Tor cooking oil, pharmaceutical and cosmetic

applications.

light—coloured, odourleas, low-viscosity
it is in great demand as

Refined rice-bren oil is & clear,
~il with 2 slightly sweet taste. Consequestly,
cooking oil, frying oil, salad oil and a8 a raw materiel source for margarine.
On the cther hand, its mein industrial erolications are
- of fatty =cids, stearic acids, oleic acids, glycerine and soapse

for the production
(partioulerly

goap powder).
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B. Rice-bran oil for synthetic fibres

Toyo Koetsu Industrics, Inc., Japan, have recently completed a euccessful
trial production of 2 new kind of tough fibre using rice-bren oil and wrea
resin, Named Yuriron, it is a hard-wraring and atiractive fibre which can
be used for various textiles, ncts anu ropes. Its resistance to salt water
is outstanding, making it most suitable for fishing nets. Nevertheless,
the lack of rice-bran in sbsolute quantities has prevented its industrialiszation.

Ce [+ ran 0il for vinyl-chlorid acticicer

Rico-bran oil has a new use ns a raw material source for vinyl-chloride
plecticizer. D.0.P., T.C.P. or other plasticizing esters are mixed with
poly-vinyl powder, & fatio 1312, The mixed material is worked up to szbout 16°C
teing rollers, giving an.elastic plastic subetance which can be mamifactured
into electric ceble covers, bends, sheets and vinyl cloth for agricultural
use. For making such plasticigers, gsterified rice-bran oil has been used
because it is checper - approx. 1/2 to 1/3 of the 0ils’ used hitherto - and
ite oleic acid content goftens the vinyl-chloride obtained snd balances it
in relation to the fatty acid content. ‘

Thus esterified or otherwise treated rice~bran oil has an ever-inoreasing
number of applications and is also a raw meterial source for high-grade
cutting oils, Distilled esterified rice-bran o1l ie also used in cosmetiocs -
ard in hair-tonics. [Mirthermore, indusiriel research is being directed
towards the r action of high free fat y acid compounds with glycerine to
produce glyocerides which mey be useful as edible oils. These are indicative
of the changes in the conventinnal proces:ing or use of rice bran oil, and
the future of extraction, refinihg »nd other processing of rice-bran oii.

Crude oil { IExtracted oil in 1ts natural state produced via

mechanical and/cr solvent extraction method.

Piltered oil ¢ Oil filterei through cloth or decanted from orude oil.




Clear light-coloured oil with low free fatty acid

Refined oil $
content remaining after neutralization and ~fter
pigments as well as fatty acids have been removed.
Rice-bran wax t High melting coint waxes separated from rice~bran oil,

Extraction is effected 2t & temperature slightly

higher than the normal one et which hard waxes begin

melting.
Saponified product from alkali neutralization.

Alkali foote oil s

0il filtered from refined oil which has been sub jected

Do-waxed oil s
' (Wax content

4o low-temperature wintering process.
in rioe-bran oil is smoch more abundant than in other

vegetable oils. )

B 08! :
(1) The refining of rice-bran oil to produce vegetable oil is considered
most diffiocult. Refining equipment must be perfect end highly effiocient.

It is designed oxclusively for rice-bran refiming on the basia of empirical
dsta. The alkali refining method described in figure 1} guarantees most
satisfactory production in the light of prevailing conditions. Alkali foots
are removed by misco-type super—centrifuge. An open-type super—centrifuge
is used for washing and a vacuum blesacher is used io remove 0il pigmentation.
01l odour is removed in a double batch-type de-odorizing vamk (inner tank is
stainless steel), while for nooling purposes, a mlti-pipe cocler is used.

1t is the safest formala for bran-oil productios.
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(2) Reficing process arurt

The refining procrssn, which ¢ directly connected to the
extraction pla. ¢, 1is as follows:

Table 12.
Ref P 0

Crude rige dram oil (1002) wscid value 30

Ve 44d preliminary de-waxing
hnrn$ by Misco-type super-centrifuge

(Yield gm and crude wax 4 - 5%)
De-acidification by alkali
Stpuﬂ:fm of alkall foots by Miscc supar-catzifuge

(ndutralized o11) o
Firet wabhing by water
Sacond llhhhg by varm vater
hired w‘u.g by varm water : -
Separatibe of varm washing vater by settiiog
Hemova) bf VerR vater by open super-centrifuge
Vasuus ». '
Miteration by press
 (Bleached ofl)

W! cooling
H.%&rcﬁu by piesa
Rafined o1l (edible ei1), yleid 64-663

De-vaxia) by oesling
Pt r atlon"dy beg mua:;/f:;}f; oil) 8-102

T T ik ' 45 i Ao m. . A

4’ 5 - ﬁ ) i}
PAlkmetlon by press (Ftatebed ot1) (Dark o4d) See308 g

idgh-slans edible or saled ofl
Yield 56 - 5Bz




(3) Modern refining sysium

There is a modern eyet;em called the distillatory deacidification methed,
whioh requires high temperature levels_and e highly vacuous condition for
processing. However, only a fou plante have ddopted thie new method and
slmost all pla: ts now in operation are sractieing the =1k 11 deacidificataca
or bleached clay de—colourization/refining syetems used nitherto, Care muat

be teken to absolute accuracy of the de—odorization/de—waxing process.

. The acid value (A.V.) is 30.
. 0.1 - 0,3 phosphoric acid is added.

. NaOH solutionm, Be' (16 - 18°), is added to thc oil which is held
at a temperature of 30 - 35%, the amount sdded being such thet the
acid value is reduced by about three pointe. The solution is stirred
apd then separated using Misco-type super—centrifuge with the oil
st 40 - 45°C.

. Phosphoric soid (0.1 - 0.3%) is sdded to the oil at 35 - 45°C, kept
and stirred for about an hour. NeOH solution, Be' (20 - 23%),
1.2 - 1.4 times tho smount celoulated for neutralisation, is added
and then stirred. After neutralization, the foots are geparated by
Nisco~type super—oentrifuge.

. ¥arm water (60 - 6500) equal %o oil in volume is stirred into the .
oil to. give the first round of washing, and then decanted.

« The sau; amount of warm water : A iemperature of Tﬁaﬁ' is added for
the ssoond round of washing.

+ Finally, oil is LhOTOwiiy watlsl by svirring in water at a temperatlure
of ésocx-ta dissolve or coagulete alkali, soaps and other water-soluble
substances in the oil. The washing water is then largely seperated
by sevtling, while the middle layel ie removed Yy centrifugation.

. Phosphorio eoid (0.02 - 0.05%) is added to dehydrated oil at a
temperature -f 35 - AOOG. gtirred for 30 mimutes, whereafter activatel
olay (%) is added and stirred ander veouum, while the temperature
is gradually raised. When the temperature has reached 80°C. more
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¢-tive elay (2 - 39 ;4 added. While the m2terisl is being stirred,
the tempersture is raised further under vacuum to 120 - 125°C,

- Bleached o0i] jg de-gassed, jts temperature being reised rapidly
to 200°C. At 205 - 230°C, superheated steanm is blown in at 3 - 4 mm/Hig

to desdorize for 1 - 2 hours, the volume of steam being aboyt 5%
that of of1,

+ The temperzt.re ig reduced to 30°C by pegt exchanger and cooler, apng
the oi) j; theu clarified ueing a filter Press,

¢ De~waxing ie done in 5 cooling tenk st temperatures of o - 3% over
& cooling period of 43 -~ 72 hours. Crystalligzed Vax is removed,

» 4otiveted narboy (0.05 -~ o, 1%) and dietomaceous earth (0.5 - 0. 1%)
&re added tu the oj) aftap Paseing through hag filser, Finished o4}

Notes:
1. Thers ere minor differcnces in t1e refining cperetion, dopanding
on the quality of crude o1l and ¢he desired quality of the
finished product,

2 Yield (%) ie based on standarq figures. This sy differe

slightly acoording to the quality of orude oil and Operating
Ekillso

il C00line. B~waxine

The deodoriged oil is gradually nooled in the cooling tank, over
Period of 3 - 4 days at 20 - 25%, to Seperate the solid fai, g4 is then

returned to the refrigerator for another 2 .. 3 deys and kept ot 1 - §°€ to
complete orystallisation,
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(5) Finishing ~nd dowexing

The oil is prssesd through a beg filter cr wooden filter presc in ?@
refrigerator &t '0»5'3 ~ +8°% to remove the solid fat comrletely, the result
being 2 high-grade edible ¢il ~r s=lad oil.

There are salad oil -te daris é..ending on the varisus sert: of oily
the most general being thet the 0il must not get cloudy for 5 nours at
0°C. Purthermore, the acid value muet be below C.3 and the oil must te light
in colour,

(6) Finishing (bag filter)

Finishing is usually done ueing the filter press method  However, 10
obtain oil with & very goud colour, once it has paesed through tre bag ‘i'ter,
the oil is sdirred in a cooling tank with a mixture of 0.05 - ¢.0 ’, activated
ﬂrﬁon and 0.5 - 1.0% diatomaceous esrth. The activated carbor . - a
decolourizing effest, and the diatomaceous earth with a precosic ! eurfacs is
en efficient filter medium which effectively removes any pigmant n>t was not
decolourized. The finsl product is a high quality edible 0il wa'h
pleasant flavour.

(7) Saled il
salads

8alad oil with its pleasant flavour and odour, it used for suvi ug kinde of
s 00ld dishes. It is appetizing and ite pale yellow or uearly cc ~7:ie88

appearance doe not affect the colour ,souliar to the pr pared foc

Sslad 0il must not solidify or beoome cloudy in cold weather. llenoe,

the orude oil is winterigzed after it hae been degummed, deoxidized. vater—
washed, decolourised and deodoriged. Following thie, low-temperat. r- dewaxing
is done to obtain highly refined oil. Viscosity must be low; the il mst
not be stioky, mor must it change or polymerize when heat~treated.

The main raw meterials used for pamufacturing salad oil are oli’s
oil, cottonseed oil, corn oil, soybesn oil, and rice-bran oil.
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oil,

Elpu.oé, 80ybear, sefflower

Domestio Papeseed Production phsg dwindled re
imported from Canad, Sexame

v sunflower are




Table Lo,

At BRI AIANIOL PRI ag prenen 1ay e N2u8h1e golution with rate of yield

~a
“normnl oroucen)

GHURE CIL (acid value &0)
162 1,000 kg

(De-gumsiny § De-vaxing)

! R
Ne~guamad oil Gun matter & wvan
943 102
0 kg 100 kg
|
Alkali
Rautralization

Neutralised oil Nkaii foets
60X i

(ot vmz:i washing)
- i R - ,
~ Vashed ol
, 99.5%
561 kg

}
(tkufnl,n)

&

wsm,@ oo,

Bleached oil  Wasted serivated
Tt
533 kg

(o~ odorizing)

Da- odorised eil  Ordorifsr ous sstees
ot SR Volstils matter
322 kg

-

Flaished ofl Fats
(Wintored otl) ,
997 9%
470 kg &7
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Table 14,
De-—anid;:‘"ama-;ma relining process using d18tillation withw
CRULE OIL (A.Y 40)
100 %
1,060 kg
(De-gumming & De~waxing)
De-gvmmed & Gun matcer ¢ wax
De~vaned oi}
9% 10 %
940 Kk 100 kg
|
lst Blesching
féu..,..m«J-.. e sa .- 7 —7 - | \ ‘
ist Llsached Uil Wastes activesed blesshing sasth
9 x. :
) 3 xg

(Do~ aetdtticatson ty di
, {

a--nw&m oll
82
H’@ ks

Alkei{ de-acidj fiostion
i :

19,20
868 kg " 147 »g
|
(ot water Washiag)
| t.—.__,,,“L - e i n..-,,_-,..T
Wastied ot} vasted water
9.5 2
665 kg
S
rﬂ: o | PRt
ind Bleachad of
93 3
‘5&5‘ kg
(De~o dortagag)

. ~-e~»‘.,--$.~.... T A i e it i e

De--clerised of1 Crdor{fer cus macter
” 2 Volatile matier

s:‘i» kg
(De~Naxing byJ Refrigerstion)
Bl—h.‘: 0Ll Solid Fats
% X 92
575 kg

58 kg




fqTAIYISYY MOLVASTE TYSIREDY?L TIC Y8

ARy, T F3O -4

(-) 18cT BTEINIDEINTN

g0t e (-1 T3c SPNID W3 JOo 3V
R IR ADEL s3onposd sul Jo IS
{20Tre 08T 3urpnicxa) 1yjold “Al1
PR R ETY
4 an 4’0@ m.wom ® Ng 38‘. ﬁa
RESTIE P cnny X F3 4 vy T
GO (T 00 3ITR X SM OLY TRO ITIFM b ¢
csur?Iqo SIOMPOIF  “I7
EEE TR A
”«Jtﬁﬁ duwg ;th
AN A wO®RN "9
a1 L4503 S 1
ORI yrxwe SUTYOYSTR PUIBATIN ¥
AL | syeny °¢
AT an y9 = L3ydopazdern T
an-ggs TR £3035WF SUI 307 SSRISTES 7 sefey °7
: @yeINg

0°600°C & 2000 Rwpanydegwmel 11

. ¢

=n1s 30 Lseiwmce L)

T ATYT 313033
il S 1kt (=) 3803 SURINIINFREH
G000 9% {-) T30 apnId Wy Jo 190)
00 90¢ " ¥R s3onpaad Byl 3o ise)
?ﬁaaggmaﬂ Fupnidxa} 35J0AI ‘Al
B0 30L ™=
00°9L1° T 20 R S 4. ¢ 3003 Y
o0 0vl‘S gocy T T
pIde A3awy peIRlIISIC ‘€
00°GYe'Y g0°0g X 8% i T
GUOSTCeR 05 0TI < 3 €45 TI0 dteIPR °Y%
peTITIQO SIMPORIT  “ITX
00 50 oR
co Ty e *f
00°SLT . SO
00°ST9 . vost: ¢
oo TLY‘e yaIve FURPDEVIE POISATIV Y
00°6¥9'2 sty °f
00°1ZY o S oL = HHrpravers 1
00°206'TA K1033%3 w3 303 sspseres ¢ sedem °I
teTyeINgG
2i*6S0°6 & 3900 BRI RWR ‘Il

JC°000°9ve = 2 005°T - TOI T TIC WPRID 00°000°9vA = 81 00C°'Y ~ =X T TR SPRI) 1

eusocad UOTININT ST3ENEC PUTSL SSALCId BUTUIZED UOTIWSTITRTIOE-OG GOTIRTITASTP £q 388c0ud FUTUTFOS WOIIROTFTIPIOV-3Q

*§t steey

sexdep Jurpnioss )

I RE A

LR ]




NN TS Nydvr

v g
N SUTFE

w“ EECNE R I

\' LNV DNINLTY 110
[ 74OVIC MOT4
. T g i@

R A

Ll F P —
RS

BN o——.

£ 17 R S—

et Gaa & MRy T

Biy ey




il
w\. T - -figa R “ ’ glioge i
TR .

o,
»
A,.

/..d\)fl‘\,‘

USSR S B

SO - ril.!lllt.f!i ek §

i e %Q.f#“u. e 1

4 1’? lsii Ql.%llfiif;} -

*

r ot -

TCa |

,Sgg@m.%@u@nm - &@@@&@%@g%@ﬁggag@@@@

‘l.‘oﬁlﬂ




- 58 -

Rice—-bm 0il s0ap

The uee of rice~bran -il as & rew msterial source for soap dates back
some 35 years to the days when rice-bran oil was successfully extracted for
the first time in a hydraulic prese. As the oil was coloured and containecd
a large amouut of free fatvy acius ana a variety of impurities, it was
difficult to refine and it wase tested with a view to making soap. The
impurities were removed by means of pretreatment and degumming (32304_mm
or Zn + 32504 reduction method) and coconut 0il, tallew and other oils were
added to prepere semi-boiled or fully boiled scap.

Ae soap-making techniques improved, rice—bran oil was used as & raw
material for washing and toilet soap. The pretreated orude oil was sub jected
to the Twitohell sapomification process, separating the glycerine and fatsy
acids which were used to produce soaps in conjunction with other oils.

The fat-splitting of rice-bran ocrude oil is now carried out by the
autoclave lime-saponificetion method %8 opposed to the Twitchell method which
permitted easy saponification and was okeap to install,

Rice-bren oil hae a fatty acid s$ructure consisting mainly of oleic
aoid (35 %o 45%), linoleic ecid (30 to 40f) and unsatureted fatty scids so
that soap made from the *ice~bran oil is dietinguished by its solubility in
ccld water and its extensive use as washing soap,

With the growing preference for washing powder, rice-oil soap proved
to have the nooeesery features, amd © newlphionuimereascd. At the peak of
the demand for soap powder rice-bran oil was short in supply as its high
acid~-value was an essential component of soap powder.

Rice~bran oil is alen £onerally favoured as raw material for soap
because it ie choap; normally two-thirds and sometimes one~half of that of
other soap materials such as coconut 0il, tallow and other vegeteble oile,

While chemical detergents are predominantly used today, eoap powder
is #till accepted as a usefyl cleanser and is aleo used as an important
ingredient in detergents,
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With grosing awareness of ‘environmental hazards use of purely vegetable
soap is being contemplated to prevent chemical pollution of metropolitan
water supplies. A couniy in New York, USA, recently prohibited the sale of
the detergents, and as iLis trend develope there will be increasing opportuaities
for the use of socap powder. Soap powier pruduction will increese and with it
the demend for rice-bran oil.

Tae ~ice-bran oil induestry has been, or ie being, mostly developed in
tropicel and subtropical ocountries where living standards and the soap
utilisation factor are low. Thus, rice-bran plants in these areas should
aleo produce cheap soap powder to help improve local sanitary conditions.
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CHAPTER 5, RICE-B PROTEIN L FOR FEFD FOOD PURP
De-oiled brep has more uses than raw bran.

A. neral commente

In Japan ab~ut 904 out of+the total de-oiled bran produced is used ag
an animal foed additive op fertilizer, Thus, it is hecessary to emphasise the
effective utilization of rice=bran for various purposes among the South-Enst
Asian oountries, such as Burma, Indoneria, Malaysia, Nepal, the Pecple's
Republic of China, the Philippines, Thailand and Vietnam, where the rice~bran
o1l inductry wil) thrive in the neap future.

It ie widely known that de-oiled bran ig A more suitable feed for
oattlo than raw bran. It providos a good source of nvtrients for the cattle,
The following analyeis made at the Ministry of Agriculture and Forestyy,
Livestook Hygieno Experimental Station and at their various 1:cal stations
indicatos this: : : '

Table 16,

, , De-oiled Bran De=oiled Bran
emtl | ” &ﬂ Bran (prelaed) | (mmm)
Vater 12.59% 9.39% 12,208
Crude protoin 13. 1% 16,074 17.31%
Crude fat 2.9 11.21% 1.328
Carbohydrate 34.44% 41.13% 45.49%

Ash 9.40% 11. 414 12.09%

In the analysis, raw-bran obtained after milling brown rice was 8¢
of the total amount, De-oiled bren produced, using the pressing method,
containe 11.21% of the recidual 0il content while a very small amount of only
1.0-1,5% wae loft in de~oiled bran obtajneq ueing the solvent extraction method,
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As already mentioned, de-ciled bran it much superior to row bran as
regards preserveiiont a very important feature whether the feed is to be
givox?)oor mixed with other feed. It includes more prote~in than raw bran,
less starch and is highly digestible.

C. 5 1 zer

Not only do the fat and waf; content have no value as fertilising agents,
ne
but they are also harmful to tho}mﬁe of the plants. The bran'c menurial
factor 18 inoreased by the resoval of both.

The mamurisl fectors in rew bren and de-oiled bran are compared below.

Table 17. Comparison of Manurial Faot

$8 §

ors
Lan

BRI

[ . A Y

Nitrogen 1.56 2.6
Phosphoric acid 2.6 5.0
Potassiun 0.8 1.8

(¥.B. The data issued by Peod Division, Livestock Dept.,
Ministry of Agriculture amd Forestry)
Notet Above samples are not jdentical with previous table.

Proa the sbove, the superiority of de-0iled bran as a fertiliser ie
apparent, No other orgenic fertilizer ipcorporates all three effective
factors, although some of them contain large amounts of one or two ingrediemts.
It is generally acknowledged that de-oiled bran, which ias a particularly
high phosphoric acid content, increases fruit, flaur: tobacco production e,
as well as imparting a good flavour.

PRpp—_ ST L W2 Anst 0

De=oiled bran cen be used without diffioulty for swest potatoes,
seedlings and in mursery gardens. However, it requires more water than rem
bran, btut on account of its lower oil content it is a recommended mtritive.
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E. De-oiled brg for medical use

De-viled bren has many medical applications and is establighed as a
more efficient material than rew bran for producing muld and yeast. Its
rice germ is available as vitamins or a base for medicines.

The study of vitaming was initiated by a Japanese scientist, Dr. U, Suguki,
who was the first t¢ discover vitamin Bl, naming it Oryzanine. Vitamin Bl
is indispensable for curing beriberi, a deficiency disease common in the
Bast, and is of importance tc mitrition. Thus, bran which contains the
valuable mutrients like vitamip complexes (vitamin Bl-B6 eto, )y amino-acids,
phosphoric acid compounds, inositol and others, cannot be neglected in the
field of medicine and dietetice.

P. Re-giled bres gp food

Raw bran flour should not be used in food on socount of the haraful
free fatty acid content, De-oiled bran ie a better paterial for bisouiss and
other kinds of cakes. Aa de-oiled bran imparts o sweet taste and increases
the mitritive value, it should be used more in well balanced national foods.

Mnufscture of miso (been paste) and shoyu (soy seuce) as it has a large
proteir, ensyme, amilage content, ete,

(M.B. ~ De=oiled bren, a yellow powdery JSubstance with a sweet
taste and a very attractive flavour),
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Protein content

The protein content and other rice-hran corponents are listed below.

Table 18
Moisture Cmdg Crude Nitrogen- Crude Crude
, protein _fat  free extract celluloge ash,
Rioe bran 12,758 15.1%  20.0% 34.6% 9.3% 8.3%
Neal 11.7% 18.2% 2.2% 47.84% 8.3% 11.84
Ash_componentes
Potash 15.7%
Soéa 0.9%
Lime 0.9%
Magnesium 14.4%
Phosphoric acid &2.4
Sulphurioc acid 0.1%
 Silicic scid 15.0%
Alusina , 3.64
Iron oxide 0.6%
Total ash %4

Notes The large phosphoric soid ocontent in the ash.

»
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Essuntiai MEINUZACTE e

dabls 12.

Vitgmiv contunt G rize-tran cg:.:‘ré:mri With sther cercals

-

AT e,

Faeds Rice Lellow Milo  Whaat Barley Oats
bran corn

Vitamia

Carotens (unit) 50 120 180 220 1,200
, Vitamin A (unit) 2.4 0.5-3 5.0 0.5-1.0

Riboflavin {mg ) 8.2 .11 G.3 0413 0.15 0.1

. Mleotinic acid (mg) 3.0 1,98 3.6 5.7 5.3 1.5

Pantothenic acid (ap) 2,0 0,5 0.9 0.7 0.6 9.9

Vtine (ng) 10,0 a4, 5.0 6.0 88.0 93.5

Poltc acid (ag) 0.4 0.2 002 g4 0.06 0.02

Pyvidoxine (ng) 4.0 0.5 0.6 0.4 0.2 0.15

Vitamin 812 (r) Trace

Dimine (ag) %Y o 0.5 05 L )
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Possible use of rice germ mezl as humen medicine

A. The principal component of wakamoto tabletv:

(1) Culture of pspergillusowyzac mould on rice germs.

Tis culture produces active dis stive enzymes, such ae diasiaee,
protease and lipase, whisch arc more netive ~nd richer vhon those found

in yeast. These cultures are uced ir Wak-moto tablets with the intent

to promote digeetion and incrense the appetite.

(2) Culture of grgmothecium sshibyii mould on rice germs.

This culture conbains much Vitamin B, as well as Vitamin P1, B6, Bl12
and others belorging to the Vitemin B complex, such as nicotinic acid
amide, folic acid, pantothenic acid and inogitel in their netural etate.
These culturee are compoumded in wikamoto toblets as a nutritive source
and aotivate the metsbolic energy and intensifyfjintestinal resiet~rnce to
disesse.

(3) Culture of active lactobacillus.
Ever since Dr. Mechinikhov expounded his femous theory thet lactobacilli
inorease in the intestines promoted health and contributed to longevity,

it hes been studied by many scientisis in various countries and has
become accepted by mediecal circles. However, as lactobneilli in a
dehydrated stote are comperatively weak, technicel precautions Aare
required during their preparation. This difficulty has now becn
succeesfully overcome by cultiveting active lactobsicilli on rice germe
and drying them to powdered forr.

Active Jactobacilli included in waksmoto tablets regulete the intestinal
cordition. !

(4) Drv yoast.
Dry yeast is mentioned in the phermacopoeia of Japan and USA. It ie
mainly composed of protein, fate and glycogen with » small amount of

putrients, i.e., Vitamin R complex, nnd enzymes. These ingredients

are mitritionally useful, ctimul~ting the appetite and reguleting bowel
movement.

As wekamoto is a compound preprration compoged of @ioro-crganiems, onsymes
and vitamina, it improvec digestive activity and regulates the intestines.
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B. Composition of wnkamoto

Table 20. In 100 gr.
Culture of aspergillus N.K. 50.00 gr.
Culture of gyenothecium rF3hoyii 6.75 gr.
Dried yeast 35.00 gr.
Inactive substances 1.25 gr.
Table 21. (Analyeis)

The following ere comtcined in one gram (4 tsblets) of the product.

Vitamin Bl s esseessbonent 250 T eeossnsvencssss Nicotinomide 3& r
Vi‘t&!ﬂiﬂ B2 vessnenresecene 250 r

Other components of V,t,.B,

cotive stive 8
Diastase; protease; lipase; etc.

4

obacill
Streptococcue f:e0alis svesve more than 9.5 million.

, 5 d_smiuno acide
Protéin .... more than 30 per cent, including over 16 amino aoids.

the development of th: rice-bran oil imdustry im South~East Asia is
olosely releted with rice milling snd processing. Hence, there is a partioular
need to modernize rice mills except in thoge countries where husking and
whitening are separate processes and pure bren is produced.

It ie recommended that a rice-bren oil induetry be estsblished whenever
the rice milling industry ie modernized. Every effort should be made %o
promote the rice-bran oil industry as it ogaributes greatly to self-sufficiency
in the food, feed and fertilizer sectors, and ie a potential foreign exochange
saver and/or eerner.

* i

The author wishes to exprese his thanks to those people who so kindly
oo-operated with him and looks forvard to their further sssistance in the
development of the rice-bran oil industry.,
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