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rioJÏ rr draW8 ntteRUOn t0 the faUUre U ^  — to use rice    ran as a .ource of oil.    Not only does rtc^brea oU 

health improvement,  but de-oiled rie, bran can    i      K tRtribute ^ 
tmt^int  f '' IB0 be U8ed ae a basic material for animal feed. 

Wte the fact that raw bren hu, a dieadvanta*« in 
vegetable oil raw materia«    •        .u 'U8adv«ta*i in con»« with other 

*** acide    ol "^ ! i^e; ^"^ ^ ^ *«* *~ y following lipo-oxydation, hence increasing the acid vi,,..    «• 
»ot only easy to refine, bat the fart that ,1,      • '        1B 

highly »uitabl. fw „J glycerine is a by-product make* it nigniy tuitable for the manufacture óf fatty aoida *„,*/„„ 
esterificati•    <• * ad/or 80aPe-    blowing eswmoation, lt oan oe used in the manufacture of ^tti«       -. 
for ««pie. «^uiacture of cutting oil. and viVloUortd. 

Wie impoitaat factors in the production of oil *»«.    +u - >•, «. „trsctiog „lpB.nt. „d J h 
f
t ^ - «-*-"* « «» 

w». *.«„.   ** *eennieal standards aonlifld 
f^P*par off.« an analgia of various brans and tabulate« the increaTe t' 
*eid value tn summer and winter. *«*••»• in 

The author advocates more stringent control of the riee mmw 
to avoid ron*«i«4.,+ < , # milling processes 

avoi« contamination exsl suggests incorporating rioe-b•* «ii      •      I 
Plante and millin* »l.rt. •« rice-bran oil extraction 

wAAiing plants to ensr-e a SUDDIV of ?**<,* *,.*    •   -, 
in weight    «.*        * 8«PPAJ oí fresh material,  prevent lose 
in weight, reduoe transportation costa, stabilize onerati*»** 
reduce canit.i  „      < aM °Perational expensen and 
reauce capital retirements.   Flow-charts ana +aklÄ 

to the composition of rin^K ^ Pr*8eBted ref*PPiB* »imposition of rice-bran, de-oiled bran, and bran-oil    tr- 
apecial cnaracteriatics. WMU' *heir "*** aBd 

The paper also describes stabilising „.«,,„,„«   * _- .        . »aoiiiwxng procedures to permit the atora«« 

rage        rice bran and the increase in the fatty acid content. 

The paper also describee the solvent extract i rm n« 
*Kä .»—u    •    , E   extraction process ae opposed to 

» J 2T T"'" "*oontimouB axtra°u°°Mtw- n°- *-*• 
c r irpiant iay"mt íiaerME-fcteriei r— *» -" ***• 
1 .w        m0Ue P~ee"M *" ,U0t8i"    "«"' •Ut4* «' f"" «—i«« «d .     trioa. poMr r^irMents are slven tog8th9r with a briof OM 
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A close analysis of the advantages and disadvantages of both extraction 

processes is schematically presented,  the conclusion being that batch systems 

are to be recommended where capital investment ie limited,  a skilled engineer 

and adequate  labour force are available and no repair ahop is on hand,    A 

continuous system is to be preferred where ?. variety of raw materials is to 

be processed and there is no shortage of starting capital;    continuous 

extraction processes are -ilso of advantage when labour costs are high» but 

thoy demand a highly developed attitude towards work. 

The paper also describes the exact composition of rice-bran oil and 

shows how crude,  oemi-refined and refined oilr can be put to best advantage. 

The author describee various refining processesi    the alkali deaeidifioatiea 

refining method which ie considered safest, the distillatory ¿©acidification 

method and bleached olay de-eolcurization systems. 

The paper describes the manufacture of salid eil, frying oil ató oookUf 

oil and flow charts are shown for the caustic-solution (alkali) process and 

distillatory ¿©acidification procese.    Costs of tie two processes are compared 

with plant lay-outs presented, 

The author alno presents details of soap manufacture fro» rice-bran oil 

which can be twice   a* cheap as other soap materiale *ueh as coconut and other 

vegetable oils.     In view of the b»n on the sale of detergents in certain 

areas, pure vegetable soap will become increasingly popular.    The production 

of soap helps to make snail plants profitable as well as to improve local 

sanitary conditions. 

The paper also shows the effective utilization of de-oiled rice bran as 

opposed to raw bran in cattle f ed, as a fertilizer, in seed beds,  for medical 

purposes ae well  as a hump* food.    Further details are give» on the possibilities 

of using rice germ meal for human consumption, more precisely the culture of 

aspergi1lus orzaci eramothecima ashhyii and active laotobaoillus moulds on rice 

germs and dry yeaet, all ri' which are combined in wakamoto tablets. 

The r Per closes with an analysic in tab»iar.form ox' the protein content, 

essential  amino-acid content,  moisture content,  oil extraction rate,  etc., in 

rice bran. 
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INTRODUCTION 

Rice bren i. a by-product of the rice-proceeeing industry.    Although 

it is produced in large entities and ie e valuable eource materisi, it i. 

still left unutilised in the rice producing countries of Soutb-Bwt Ani. and 
other areas. 

Rice bran, however, ehould be used fte much as poesible to" produce oil. 

In so»« countries, interest in the production of rice bran oil ha« indeed bee« 

noted, and the production of riee-bren oil ha* developed since World War II 

in euch countries at Buna, the Republic of Chin*, Indi* and Mailand,    never- 

theless, ia see« rioe producing countries, rioe bran is still not utilised. * 

An increased supply of oil resulting fron the processing of rice bran 

wmld contribute to the iaproveaetit of the peopled health and wifaPe in these 

eotmtrias, and de-oiled rioe bran might ierv« to increase the supply of ratei 
feed. 

In tfee papar, th« author will discuss rice-bran oil production teshaliguee 

with particular reference to his «psrienoe in this field ar.d the probieas ha 

has ««counts»* in the development of the rioe bran oil industry in many 
countries. 

As the author ones surveyed the rioe-bran oil industry's développât in 
fem.,, feil*, Mapa! and Thailand as wall ai Mwiee, he will refer «winly to 

these oeuatries when disoussing th* development of the industry. 
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CHATTER I. Bina naiv, A an«• Mflrmft3L F0R gpr^ QIL Am) RICE raQTETH 

Rice 3ran Industry 

Raw br*n once removed from brown rice through the whitening procese, is 

prone to ensymal fermentation even at normal temperature which inevitably 

leads to deterioration of the oil content. Lipolytic enzymes cause hydrolisis 

of the oil as seen by the free fatty acid increase which renders much of the 

oil unsuitable for human consumption. It also causes indigestion aad/or 

diarrhoea if fed to cattle or poultry. 

Despite such shortcomings, raw bran is still widely used in Japan a« 

feed for dairy cattle or as a fertilizer sir.ue it is easily obtained by the 

farmers who have their own rioe «Billing facilities. On the other hand, raw 

bran is sometimes difficult to obtain as oil extraction plants are usually 

located in urban areas and supply neighbouring meal plants direct. 

However, it should become much more easily obtainable in the near future, 

•ven for farmers, when Urge-scale rice mills and oil extraction plants are 

built in rural areas to increase rice bran output in accordance with the 

authorities' centralisation/rationalization programmes. At the moment, the 

government is planning modern mills to promote an ideel direct contact procesa 

combining conventional rice milling and oil extraction processes.- Should the 

plan materialise, »revious procurement and transportation costs will be 

extensively reduced and, even better, frosh br?n can be utilised immediately 

to produce a cpaallty crude oil with lower acid values. 

This oil is not only easier to refine, but it leads itself to the 

production of superior cooking oil. On top of th*i, it is remanie for tfce 

fact that the glycerine byproduct oen be u*ed in the manufacture of fatty 

acids end soaps. 

Furthermore, high-acid rice-bran oil i. regarded*!* an important r*w 

material source for producing superior soaps, the solubility of which is 

excellent even in cold water. After the oil has been e.terified, it e.n be 

used to manufacture improved cutting oils and vinylohXoride, Hence, it can 

contribute effectively to the development of national industries. 
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As seen from the above,  it  is not a* oxnggorrtion to say  th.t the 

utilization of rice-milling by-products throws fresh light on the nation's 

future in terae of industrial materials as well as offering a partial solution 
to food problems. 

Different Rfoe Bran geliti»* 

The all-iœportent factors in rice-bran oil industry are, the quality of 

the raw bra«, the oil extraction machinery and the technical standards applied. 

The 'goodness' or »badness, of the brown rice itself definitely affects rice 

bran qualities.   The oil content a*d other ingredient ratios range fro« JTjf 

to 23$ (on an average 2<%) subject  to the strain and quality of rioe. 

The major disedvantege of rice-bran is that unlike other coanon 

veftttble-oil Material it rapidly chwîges into free   fatty acids due to 

•lifolytis'.    For example, the acid values in rice br«n sonatines inevase at 

ta« rat« of more than ¡jg ppA      per day even at a temperature of 23-24°C. 

Constantly, grett care should be taken to select best quality fresh asteriai.' 

Brown White Rioe Hice Rice 
Hice Rice Bran (l) Bran (2) Bran (3) 

Vater 13.30 13.91 11,46 13.5 11.6 
Croit protein 8.80 7.72 15.09 14. à 12.5 
Crude fat 2.20 O.77 20.00 18,2 2Ô.3 
H-Irae extract 73.40 T6.79 37.64 35a 35.0 
Crude fibre 1.00 0.25 7.3f 9.0 12.2 
Crude ash 1.30 0.57 8.43 9*4 10,5 
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m, h ^ ^P „n,.^ ^ rtlf„M, .tfucture of fenaiote ^ JM>|MT ^ 

Bran 

Analyulm 

Wet er 

Crude protein 

Crud<3 fat 

W-Frea ©attract 

Crud© fibre 

Orad« &8h 

Nopal eso 
lUco Bran 

l-kixican 
Rice Bran 

Japanese 
Hice Bren 

Mit 3*   inalMiji   ft^um rice h| 

Rine «m« 
^ftefion) 

iteter 

ItefMü for»i 
BHAMARm ^ 

BIRATMAOAR 11,0 
BIHOáNJ 12.5 
BOKHARA 10. B 

8ÏMTNA0AH 12.0 

Crudo Pat 

4,5 

9.0 

6*0 

7.6 

16.0 

Acid 
Value 

4B.0 

52.0 

40,2 

66.0 

62.0 

liemarke 

PErboiled rioe bren 
Huiler type MIX 

Parboiled riot brma 
Cone-type mill J 
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Influence of rice milling on rice-bran quality 

•    The moat  important fact  is  that huller-t.ype rice milling -nachmee, such 

as those ueed in India, Indonesia    Malayria,   Nepal,  Pakistan and the Philippines, 

produce a complete mixture of tine hurk and bran particle* .    The   ul content 

is consequently low 4$ - 0^ and the b/an 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 mille or cone-type mills (British,  German, and 

Italian models). 
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Tabic ' 6. 

(Ill) 

A .. i,~ '.'-,•. i?   La-re as s (Winter) 

FfA 
Content Â 

9.79 

11. 01 

Tuât 

KrtW   Riefc 
Stari 

Molature 
Content % 

1J.2 

12,7 

lest 
Na, Date 

Kaw Rie« 
Bran 

Temperature 

Raw hice 
Bran 
Acid 
Valu** 

19. ->9 

22.02 

I. V.    S. V. Colour of Oil 

1.21 

22 

1.2 

9.2 

1. 

2. 
108.9 188.7 green ytliow 

3. 23 9.1 13.0 22.15 11.07 *» 
4. 25 6.6 13.4 23.42 11.71 » 
5, 26 6.1 13.2 2i.82 11.91 t* 

6. 27 5.8 13.2 25.40 12.70 •* 
7. 28 5.8 .12.3 25.91 12.95 10/. 9    189.4 M 

8. 29 5.4 12.8 26.25 13.12 H 

9. m 5« 4 12.5 26.71 13.35 m 
10, 2, 1 4.9 13.0 27.41 13.70 H 

11. 2 4.5 12.6 30.49 15.24 M 

12, 3 4.6 12.2 29.86 14.93 N 

13. 4 4.P 12.7 31.00 1S.50 108,7    189.7 tt 

14, 5 sa 12.8 30,04 15.02 n 
15. 

16. 

6 

I 

5.4 

5.5 
12.2 

12.2 

29.01 

32.22 

14.50 

16.11 M 

17« 9 5.5 12.0 12.30 16.15 M 

ìw* 10 5.4 12.0 33.14 16.57 N 

lt. 12 5.5 12.6 37.08 18,54 108.9    190.1 M 

20. 13 5.4 12.4 36.02 18.01 H 

21. 15 6.3 12.2 38.12 19.06 II 

*». 16 6.3 12.0 40.9? 20.46 H 

21. 17 6.6 12.0 41.16 20.58 II 

24. 1* 6.0 11.2 40.45 20.22 tt 

25. 

26« 

19 

20 

5.8 

6.0 
11,6 

11.6 

39.13 

38.27 

19,56 

19.13 

108.6    190.7 M 

N 
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Rice-bran storage and oil extraction rate versus acid-vaiue increase 

After proceeeing, rice bran undergoes a change and tends J.o deteriórete 

during storage. This change ia caused by the interaction of moisture content, 

temperatura, humidity and enzymes. 

Tha lipases or lipolytic enzymes which constitute tht greator part of 

lipase, an ensyme, all the enzymes present attack*the fat and liberate the free 

fatty acids. Therefore, the oil should be extracted f- :n the bran beforo lipase 

aotivity sets in to prevent free fatty acid increase. 

Tna data below wart obtained in tests oonducted by the Food Research 

Institute (Ministry of agriculture and Forestry) to establish the relationship 

between the period of storage ann the free fatty acid increase. 

1« Objeotivei    To eespare the oil attraction rate and th% free 

fatty acid increase using rice bran stored during 

ins warm season. 

I, Test Procédural TO bags of rioe bran (33.75 Kg each) were put iato 

Storage. Each week, seven bags were withdrawn, 

the temperature was measured and the oil ox troc ted, 

the oil-extraction rate and colour of the oil were 

noted* 

3« fast sitet 

4. Sajsplssi 

5* Test Periodi 

Mcagawa Rica Processing Plant, Ministry of 

agriculture and Forestry, «ad Oil-Extract ion Plant, 

food lesearen Instituto, Ministry of .'agriculture 

and Forestry* 

Migsta Grade 4» «kit« Orad« %   Rotoishi Orade % . 

and Puriki Grade 5* 

65 day«, 25 June - ¡IÔ august* 



Tablt   ì. 

Recovery Date Weather Temperature Humidity Nam temperature Molatura contant 
Iaaide Outaid« th« Inside the Outside tha Inside Outalda 
»torage «ran «orafa •Ma »tarage ava* «torace «rag 

oc °C X Z «C °c X 

tit June 26, Fine 28.« 33.0 74 67 28.7 30.4 11.86 
2nd Mr s. Cloudy 23.0 22.S •S 80 28.2 28.0 ».«2 

3rd 10. Fine 

Ut»r rain 

24.0 28.0 •1 78 38.0 33.4 10.36 

*th 1? NIM 30. Î 32.0 63 m 35.3 34.3 10.32 
Siti 2«, 11. S 30.0 56 87 35.8 32,9 9.27 
•th 31. " M. S 31.0 71 67 34.2 3S.3 9.54 
7th Aug.   7. 

" ».S 32.0 #3 72 36.3 34.3 9.23 
8th 4*. " 17.4 M.O tv 62 33.5 33. S 9.43 
»th 21. 23.0 32.0 •3 SS 29,0 29.0 11.63 

Wth 21. 31.0 31.0 77 64 M.O 2».0 9.16 

Mont 
Tfc» Mia« ww ok*«**«« viali tha nakad eye, th* tMsla bälg« 
ilwMi U • tl«M tato (0 9) «a, h 90 M) 

famMra6»» ni Mu«!«, «»«, mwwti m% Ut00 „„, 

r 



Kattla   Oil «traction 

parlo* 

Low praaaura    High praaaura 

1,000 lbaV     3,100 il»/«2 

Jt of oil 

astrae ud 

AwHint of      Oil ««traction     Acid valúa     Olaic 
•al 

acid     Colour 
rata 

IOS 

10« 

'-OS 

106 

IOS 

1«« 

105 

103 

IOS 

15 sia. 

IS 

15 

li 

IS 

IS 

IS 

is 
» 
15 

S Bin 

5 

S 

S 

S 

S 

S 

S 

S 

s 

24.4 

20.4 

1T.S 

2»,« 

14.2 

M.O 
17.4 

«.J 
17.4 

W.3 

112.6 

172.0 

165.0 

1M.I 

1J4.0 

173.0 
170.» 

Hl.î 

170.0 

117,4 

11.43 

10.40 

t. S] 

t. 63 

l.t« 

1.23 

B.»7 

».f» 

1.11 

t.tt 

24.24 

ss. n 
»S.M 

114.17 

IIS.11 

•4.16 

1S7.2Í 

123.86 

121.32 

1S6.76 

m 

12.20 Tallo« 

20.06 " 
48.1 " 

57.7» Bark yallav 
37.fi " H 

42.34 n » 
«t.O» » « 
62.31 « H 

6». 56 M " 
74.73 N * 
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TtóXe 8* Cheaioal ^»position nf  o-il 

Watar 

Orad« protein 
Cm*» fat 

If-fM© extract 

Crude fibra 

Crud« aah 

roteiti,  fibre« and anistnr,., 

Aimlysiet    Ripe Bra* A iwni1^ -,•.. 

Analysis Ho    i 

ran 

B»w Bran 

12.59 

13.31 
21.21 

34.44 

%m 
9.4O 

byj    Prof. Saito, Akitn Univaraity 

ati    Hatano Lab.,  Tohoku Univaraity 
on»    March I956 

D©-oiled Bran De-oiled Bran 
•^rlBeed)   ¿Mirante*) 

12.28 

17.31 

•1.32 

45.49 

11.59 
12.01 

9.39 
16.07 

11.21 

41.13 

10.79 

11.41 

of oil aitf if*»»! 

.11 JÜ^Lil/" """*kno"that rioe-brwi •" -be r«fiMd to — 
,^'jn  °oMw,r*tion —•* *«••- *. ». rt«„iOB of nll fro» rioe bran. To do this, th«> h•»* -,-* v 

« >«* or ta*« rt0# ' • •"* °' PUre' - f• « »* ^'»i« 

-W«, WWlta, ..„ration ver, dim„ult.    „ Boul<1 ,,„   b, 
iOW •eoaoaioal to rationalize exiatiR* *<«., «<m 
4A JJt «m»« existing rice Billing procene«, mther than 
to ooMider separating hue* and bran. 
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»rr.lof.rt of ne. »... .,„. ..... mll,.„ ^_41  f,_. 

rx^n1" ""T' ttot ri0t'"bran oil-*"««« *«*• >» W« m tn0 

* lì ? r "au"piants m °oncentraw in *^^^ -» —. 
LT• u T   t0 ri,i0"8li2e K" •lla'* »i—. - - p>« «- oonetruction of more Dlfnts +n «»4».«,»+ «• 

£rom.bu^rnfrjro.brcnnil..Ttrr1i,|ir n ;  

Rico-bra« oil-BjrtraoUoB pU„tB «hioh are linked »ltb Hc, Ulll _„ 

« .»omou. «Want««» over others for various eirnifio^t IT 

fnmh flterl»;   ffflpply 

Moo «ill and a ri«-„U  extraction pl„t i. ido.l .. tl 

»il (18 5 -    o.o„ oont),  »pp•tMtel, eighi^ cent of whioh » b. 
turned into odible »¡i. " •"» "• 

Prevention of mt^it  ]>,.. 

ov.r-.ll »i*« loo. „ ,CMt , p„rcaát beforo M •*> 

extraction plvnt.    [w „..    *..,.. 0il 

ooaplotely when the dir«pt iir,ir -„„*      j a*»«PP»«' 
air«ct  4lBk tyetom, 4eCcnbed above, lt oapioyed. 

Or. the ^mmpiion that 5 por cont Iosa in woirtt of th* 
i. thu. prevents, the rcturn 1K ^ ^^ ^/^ »" b- 

bran with high nutriu,e valu. .„ - 7? ^^ *~il« * e veiiae ^an utì expected. 
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Curtailed collection/transportation charles 

Transportation facilities such is screw-conveyors or pr.oumatte 

transporters carry the raw rico tran produced ir. the río o mi  1   iir«?ct to 

the rice oil  extraction plant,  heace "* owe ring col lentie /transportation 

charges, which hitherto coat up ;c *jO-jO p«r L-C^ç. 

%iffl4f4 m^n^ retins 
The "direct link system** c neu roe a supply of the ruw rioe-brar., the 

acid value of whioh iß lower than the presently  euppiied maturial hy so«© 

10 - 15. A v. it is calculated that an extra    ¥30-43 be **Med profitwice a» 

the lowering of «cid value is believed to offer a return oi   13 ( appro* i«a.t»ly 

US *l) per 1 4.V. 

flflliinHfi oí QPtiTH°fi4 mnm* 
One of the advantages of the direct link oyetore if that the previ cue 

fluctuations in the purchasing price of th» ran aateri?! *ai ir* th# Belling 

price of the by-product can be avoided by concluding afreensnts with th« rice 

»illers and the purchases of de-oiled bran, such as i^ricultural or dairy 

co-operatives, thereby fixing the cost and/or price,    for instance, raw bran 

could be purchased st Ü660 (obout US $1.67) por 30 K*. ta^ una th« de-cUed 

bran sold at ¥550 (approximately US $1.53) por 2^> K*r, b*g. 

Potential rad otioa of working capiti 

fhe turn paid by the purchase» of da-oiled bren «ay be uaed to settle a. 

great eraount of the payments to the rioe ailler«, thereby »iitvistiig th« 

need for working capital. 
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ce    nd germ) 2 - 5   % 

n -i8,5^ 

74-76   i 

Crude protein Fiter«            Aun 

16-180 a~ic$       ìo-nf 

MUoellftn«om data on rioe-bran oil 

1.    Average oil-extraction rptio in Jepan 

Raw material (ra* rioe br**) as 100^» 

F -products (broken 

Biet re et «(ì crude oil 

•   De-oiled bran 

2.    Composition of rice-brpn 
tè&mr Oil-content 

il-130 18-21$ 

Nitrogen-free extract 

3*    Composition of de-oiled bran 

tsYtmr Residual oil       Crude protein     Fibre     Ash   Nitrogen free extract 

10-120 1.0-1*50 17-200 10-11¿   10-130 40-460 

In J&peJi 9056 of de-oiled bran is used as feedstuff    and about 10$ «.e 

fértil iters for orrngee, pe^rs, apples, sweet potato«« and various vegetables. 

Cosmos it ion ist 

I (total Ni trocen)     P (Phosphoric Aoid)     K (pctaaeiuffl) 

2 - 30 50 1.5-20 

4«    Rtfininf   f crude oil »od us« «f   efined oil 

Arttmetsd oil as source material 1000 

(edible oil) 
Ï25. R3. 

Proàuets (rioe ISM and fat wax) 10-200» materials for «ax* 

(»cid oil) 25-27$ A.V. limits 

Oil food 2 - 40 

Loss 3 - 5^ in process. 

I            5.    Manufacturing Process 

I                   a»    De—^punoing e. Jc-odou.rixr.tiun 

I                    b.    De-noidification f. Wintorisation 

I                   c.    Washing g. Filtering foi- finishing 

d.    Bleaching by activated aoid fuller's earth 
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6.    Uee of rice-bran oil 

U)    Extracted Crude Oil 

• Toilet soap, wanhing soap, 80ap ponder, fatty acid, 

vinyl-chloride placticiser and fatty acid eeter. 

(B) Finished Oil 

Mible oil, salad oil, medicated oil and M iemre# m%wimi 
for margarine. 

(C) Wax 

Ä»i*w., floor and oar mm.    lap^i,«* i* ,«*• poHA «* 
insulator of eleotrioal wire/oable. 

Source material for carbon paper, ete. 

Î.    0®*pe«t-i4o» of Rioe Bran Oil»    $ of fatty m\A 

Oleic moid 

Linoleio acid 

Palmitic aoid 

Stearic aoid 

Mas 

OryB&nor (mm vitami») 

*•¥. ¡ÄtfHMid oil 

IhdiWHaôid oil 

B4«ii~»eid oil 

I*V, 100 - no 
Un Sm 6 - 8 $ 

Spwlf ie fievity 

RemarkBt A.V. . 

§ V. • 

Un Sta   • 

34 - 45 $ 

3o~ m$ 
n -15 $ 
3-511 
3- 5$ 
2-   3* 

5-1O-2Ô-30 
30-40 

mm than je 

S.V. 175 - 190 

0,9* - 0,9í* 

•oid value i»v# 

••poBificatien value 

•»-«ftpoBifiable matter 

•   iodine value 
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§   CHAPTER 2.     STABILIZING PROCURE 

Rice bran ie subject  to rapid lipase at -pek dependent upon the moisture 

content of the raw bran and the ambient temperature and humidity.     The acid 

value or free fs ty acid content rires i cordingly. 

When the acid value of the raw bran if-  30 per cent or below,   tho oil muct 

be extracted within three days of processing in warmer months of the year or 

within a week in the colder season. 

Tfct    free fatty acid content of rice bran oil immediately after processing! 

2 to 4 per cent in the case of a frech crop; 

$ to 8 per cent in the previous year1 e crip-,    and 

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

Generally, properly processed good-quality parboiled rice bran haa a 

high oil content of some 18 to 24 per cent.     In many instances its acid value 

ia low (some 10 to 25 per cent) when lipase activity is suspended.    However, 

rice-bran produced fro« rice that has been improperly handled and carelessly 

parboiled is affected by fermentation and the acid value is high, between Í0 and 

50 per cent.. 

Lipolysis e»n be inactivated by heat treatment at 100 0. for throe minutes 

or at 85°C. for 5 - T «imites. At temperatures above 85 0. the moieture contant 

of th« bran drops to 3.0 to 4.0 pur cent and the lipolytic enzymes are destroyed 

completely. 

If the raw bran is dried it n low temperature of 50   to 60 C.   to a moisture 

content of 3,0 per cent, the lipases are not destroyed but temporarily inactivated. 

Upon remoistening,  lipase activity starts again and the acid value  increases. 

Hence,  to etabilii© the bran for storage purposes,  it should be eteamed to a 

temperature of 90° or 95°C.,  then dry heated to reduce the moisture content to 

3 to 4 per oent, followed by air cooling to remove th« moisture.     If stored in 

a oool place after this treatment, the bran will show no appreciable free fatty 

acid increase for a long time.     Bran thut; stabilized can be stored for about 

three monthr,.    However,  it  ie preferable not  to  etore for   more than ano month 

if the bran is to be used for oil-extraction purposes.    If the- bran XB stored 

for two to three months after stabilization the oil extraction ret« dropr nUghtly 

and the oil yield is reduced by 1.0 to 2.0 per cent, while the oil  obtained ir 

a slightly darker shade. 
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The oast of stabilising re.w brim &B above is approximately 11,00© psr 

toa of bran,  i.e. »30 per 30 Kg. bag with a weight reduotion of 5 to 8 pir' 

Aaauining 30 Kg. b»g bran - ¥600 

30 Kg. x 5/1OO x #*20/K'% • »30 - 160 

fhus a J28»5 bag of stabilized bran COB te« ¥600 • ¥60 . ¥660. The B*SJ 

must h* sold a« »ore than I660 per bag, preferably with 20 per oent aark-up 

át the aocaent, however, there ie ao atabilised braa 00 the »jufcet is Japan. 

Stabiliaation estalle three etageet 

(l) Stealing with direct fteaa iajeotios, 

(f ) Drying using « «tea» jacket with a pressure of 4 to § Kf/W 
and updraugbt. 

(3) e©©U*§ ueing forced oold-air oiroalatioa fra« both ends ©f 

the dryer to ••nur« moisture removal. 

The above stabiliser igyatea u niailar to the pre-treataent and tteati 
ttait use* in betoh-typ© solvent extraction. 
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CHAPTER 3.    THE SOLVENT EXTRACTION PROCESS 

The Preparation Process 

Requirement8 for efficient solvent extraction of riee-bran oil. 

Pre-treatment apparatus 

Steam oooking, drying wad cooling. 

Cooking 0£d drying are tuo separate phases in tat preparation ©f raw riot 

erta.    The oooker aast be large enough to hold rioe-bran for 10 minutée at 

t temperature of 95 - 100°Cf and a high oonstant moieture Itvtl it essential, 

Btacr the cooker mutt be as vapour-tight as pottible.   ••«I'fMffl exposure ©f 

each raw material partiels to direct steam and moisture is required, 

i&em drying, the riot brwi oust be kept at an adequate temperature for a 

minimum period of time to prevent he*»t damage to the oil mad meal. 

Cooling, the third step, is used for high temperature dried bran, and all 

moisture should be removed.    3.5-4.$ moisture content is best for batch- 

type solvent extraction» where** a moisture content of 6 - 8£ is better for 
oertain continuous extraction systems. 

fil lf*rp*Hofi *t%4t 

Two kinds of oil extraction methods, mechanic«! and solves* méthode, 

have been prsetised for meay years.    The first method employs hydraulie 

preeeeo to gr idually press oil out of raw bran, the fibre of whioh has been 

softened through drying and steaming processes.    Solvents, usually hexan«, 

are ueed in the second method.    The respective oil extract ion retes art as 
foi lows 1 

Meohanioal 

Solvent (hex&ne) 

10-13«: 

17-I8* 

"*—m** *ff liilBfl 

1,000-4,000 lbs. 
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Siso« the World War II, solvent extraction hoe become increasingly 

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

this method.    There r.re several categories  of solvent extract ioni    baton-type, 

battery-type and continuous-type.    However,  batch-type extraction with three 

to six extractor« (oapaoity 1.5 and 2.3m  )reepectively) or battery-type 

extraction employing four to six extractor« (capacity w) prevail.    Nevertheless, 

oojfcinuous extraction has many advantages and n few plants have already adopted 

this «ethod, following further research and improvements in extraction methods. 

ftlffìiJTftì* 

ISJKM    ttwiiLlsH 

De-oiled Bru De~oiled Iran 
(extracted) 

Hater 12.59 9.39 12.20 

Crude protein 13.31 16,0? IT.3Ì 

ÍTotal nitrogen 
Mitrogen {Proteid V. 

(ikm-proteid X* 

2.13 
1.84 
0.29 

2.5T 
2.3T 
0.2 

2.T7 
2«*f? 
0.3 

Crude fat 21.21 11.21 1.32 

»-free extract 34*44 41*13 45.49 

Fibre 10.05 10.T9 11.» 

¿ah 9.40 11.41 12.01 

There ara two major types of extraction uniti   batch or battery type, 

and continuous type.   Ths batoh or eattary type is witabie for the extraction 

of rioe-bran oil|    it also may be use* for vegetable oil extraction.   The 

continuous typ«, suitable for the extraction of vegetable oilt  is used 

primarily for tn« production of oil froa aisoellaneott* raw materials and «eel. 

It may also e* used for rioe-braa oil «traction.   Judging from conditions in 

sepal ant other countries, the bateh-type extractor would sees «mitahle. 

The extraction process is as follows! 
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Table 10. Flow Chart of Rioe-Bran Oil-Egtraotion Plant 

(batch extraction*    solvent — n-hexaae, B.P. 66 - 70°C) 

Fro» rice mill 

(raw rice bras) 

i«  * Air separation and «ifting 

i. l 

Otea« eoeking and drying 

fried eosiplttely and cooled 
by air conveyor 

Charged iato extractor 

^iPrtrgotion 
4 

«limtin«  . | MiBoella 

ÍWhole rie« 
Broken riot 
Small broken rio« 

A 
"    <WSH»i 4 Preheating 

(Recover 

Washing by fresh solvent 

t—filtration 

Blowing 

Ventilation 

Extracted brsn 
from extractor 

i 
Crushing 

Separation 

(Be-eiled ter«») 

Paokfng in jute hags 

(Hafelied d*-eiled tonta) 

solvent 

Cooling by water 

•el) 

4       1 
leparation ^Stríppii* 

1 U_ 
later separat ion 

1 
Masito tratar 

Wsoella dietillatioi 

(Ertraoted oil) 
i 

Settling 

Packing in oeae 

(Finished crude oil) 

(Oil fo 



- . s - 

Bio—Bran Oil-Solvent Extraction Equipment  Suitable for ;hteh-î.vpo Operation» 

Yokochi System Rice-Brm Oil-Ex traction JSquipccnt incorporates many 

outstanding features eneurine advant-jaous «xtraotion «f high-#rart«-  oil* from 

raw rice bran as well as the effective  production cf superior quality de-oiled 

bran.    Nutritionally enrmheG edible oil with a wholesome fhvour can ileo be 

derived* 

Features of extraction system! 

Moat miliar? t system adaptable to effective separation of connê and 

fino branij 

appropriate cooking and drying processes for optima» pre-treatment of 

the raw material} 

Baieh-type extraction capable of dealing with all trouble»©«« materials, 

including pulverized brani 

Unique filtering/cleaning facilities for effective removal of impurities 

in miscelisi 

Continuous supply of pure distillabla mieoelia for the production of 

high-quality oil using fila stilli 

Heat exchanger and preheatef for eteam economy? 

family accessible condenser à ooolmr for operation and maini«fiftf»«| 

Malti-stage method ensures perfect dehydration and satisfactory solvent 

rmeovery* 

Spaeial solvent recovery ßyatem (cooler * oil absorbing tower) minimi»* 

solvent losses in exhaust gas; 

Sanitary * efficient operation guaranteed throughout fro« continuous 

oiusher, cleaning, hopper bin, automatic soales to final packing of atall 

Final products of guaranteed qpiality. 
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Ptaturo* of Refining Syetemt 

Semi-continuous procese suitable for refining rice-bran oilt 

Graatly amplified procees introducing de-gumming/de-wax ing in initial 

stage; 

fcatnllitUo» distilling »ethod with effective aeration of mediuai- 

*etd oil (A.V.   40-60) into combined fatty acide and neutralized oil; 

RMrtNliMa and low-acid oil deoxidized aemi-centinuouely with altaH - 

and washed with water; 

Vacuum bleaching; 

Sgelai oonìimm* deodorisatien device for predion of taaty edible 

oil from bîeachod oil; 

FinUhWdewaxing process «.in ***** \*m»«m»**v ftlttr 

method. 
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ftttraotion Capacity*    Rice-Bran 6 ton/2AH 

attraction and refining plut, should be located in advantageous placea 

tô f Militate material procurement. 

Ifctariala required for extraction* 

(1) Solvesti 
gajBftl Baxane B.F. 66 - TO C 
1,500 - 2,000 UtWaoota (**•»! hasaaa is the reeowiend«* 

aolvaat. Solvent loa« la appro*i«ataly 
i.# and raaidual oil in extractad »»l 

is apprejriiia>teiy l«o£ t© !•§#) 

(2) Ubrioant» 
«*** ©41, machine eil» «pioti» oil, 69mm oil, ate, 

1.5-2   litre»/»®»*» er &•* 20 ****»•/*•**• 

(3) Packingi 
•ftp» grapMted paokiaf (little <p«Jrtity) 
àsbeetoe thread paokiaf (little #»"*i*i) 
labestoe plata packinf   (little «pantity) 

(4) Spara partii ^^ 
1 «Mil nuaatity of pipaa» valva«, weto» <m*Um •*«*# •» 

«, «ackadt   diaaatar» rand* I". 1-*». H". *• ^ "* *** 

(5) Mult 
j{,Avy oil 1 for astraetion Vrtlart 

fer ccMned oil-rafiiilaf *»* •**••**•• •*•*•»*«••• 
85 UteWb of rio« bra* or W.T50 litraa/**«*' 

Haavy oil ia not raquirad, if In* it «•* •• *•* w»ire#- 
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(6) Electric cower requirement : 

25-28 KHH/ton rew rice bran.    If 150 tons raw rioe-bran are 

processed monthly» power requirement« are 4f20O KWH. 

Street ion system i 1 set - 30 KWH 

lef ining system t 1 set - 30 KWH 

Heetric   light        »    1 set - 10 KWH 

33     V supply ie to be stepp«d down to 220V for use M •lt©trt© 

pomr and to 120V for uee ae electric light. 

tons bran/ttontn) 

MW "ww*iwn PAant in Ji Bggg ^apaoi^y» »«> « 

(l)   Basic àmia 

attraction yieldt Crude oil ni 
De-oiled bran 7556 

Refined Oil Yieldt 

Broken rice 
(Cruáe oil) 

a,?. 25 BUM« oil 

256 

62* 
A.V, 120 Dark oil 25* 
A.V. 8 Wax oil 8* 

ftruct Mo« Bra» «650/3GK«. 

De-oiled bran 550/25 " 
Broken rio« lJOO/80 » 

Hible oil 23,0O0/dm (200 litre 
181.5 kg) 

Bark oil 7|000/dm   " 
Wat oil 6,000/dm   » 
Fatty oil l8,000/dm   " 
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(2)   fcp©aditur© p©r month. 

fe* «©¿©rial 1650/3«« x 30,000 bac. 

8olv©nti lit*©/*»» of BWU* 0.95É» *35A « 8,550 i - 
Btfiaia« wit«!»!! 1520/to * 8414» - 

fmU 85.2 l/ton   WO/l 1      * 

powtr oon©\»pUoni 
Ubourt 150,000 pu- ptrtoa ai 40 p©wei*- 

Otfcu «xp«a©«fi 
Satuwtl fis«* 130,000,000 x 0.7$ (f.25i *•**) 

fe* aaUrUls    39,000,000 * 0.T5Í 
0th©n (éivlètato, bo»«, t»w, »pai* * aaialtaii»© 

co.t., «alw «*fu*©a» t*aa«p©*ta*i©a ottto 

Uli ru©rm) 
Total toouirt 

119,500,000 

299,250 
43T,320 
?6í,500 
no, ooo 

2,000,000 

1,300,000 
225,000 
292,500 
800, X» 

,231,5?0 

O) 
153 Wf ill® ** •»*• •" »*©*»•© froa 900 »trie %mm ru fie**« 

MMttttaf to 841.5 ««•» (l •©**• ton - 5*5 usa©). 
fesa li« oontaiM the foUowin« iafwrtiaatat 

MibU ©il 123,000/da * 62* » »4»2#© 
Sa* oil ?,000/*a » 23* -     l»T50 

©il 6,000/é© s   8* -        ^3 

nnifthtd product v;la© pu to»       Il6»4f0 

116,490 x m **»* - «3,868,090 

î**»U©s »ttai 900 *©» x T5/5# - 6T9.5 i« * «i.*» - »4,949.000 
(«SO/S» • 122,000 p©* tea) 

rio©i     900 *©» * 2* - 18 tea x «1,500 -        3*t3» 

(»JOO/ÔOft - 121,»0 P©r torn) 

M^      18,2,500 »        *»*°°° 

fotal iaeoKt «8,399,590 
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(4)   Profit 

¥28,399,590- 26,231,570 ¥2,168,020 

(5)    îtaœbers of Employees Necessary for Operation 

%ps of work Male T**&3   »**** ÎW 
Office work 1 2 

Salee activity 2 

Warehouse keeping 3 
Preliminary treatment 3 2 

Extract work 4 4 

Boiler-man 1 1 

Paoking 2 a 
Traneportation 6 
Refining work 4 2 

Engineers 2 (Mechanical Engineer 
(chemioal Engineer 

1 
I 

Others 

Director* 

1 

4 
(President 
(Executive 
(Executive 

Direotor 
Director 

(Business 
(Engineer 

kOther (Aooounting) 
il 

WIAOT» i9lvftiti tart wHw. 
A moderni ased oil-production plant using the expelí er and oontinuous 

extraotion equipment can process all kinds of fan material for fait and oil». 

This holds true for the oontinuous extractor producing rice-bran oil, 

whioh is highly valued on account of its development potential. 

Eseentally, a continuous extractor, by virtue of its construction, it iai< 

to bo unsuitable for raw material such as rice bran whioh hs» a powdsry stiuotw 

oontaining fine particles.   However, given proper pre-treatment of the raw 

material, extraction is not only possible but also efficient. 

When extracting rice-bran continuously, for example, it is necessary -I© 

pre-trert the rice-bran with special eteam-heating, cooking, drying, and prsss 

into pellets holding the particles of powder. After pre-treatment and extract 

the minute floating particles in the extracted miecella settle in the settling 

tank. Whereafter the miecella ie completely filtered and purified in a epeoia 
filtering apparatus before being distilled.    Rice-bran oil-extraotion is possi 
using an improved continuous extractor, which can be converted for rice—bran 
extraction. 
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Advantages and Disadvantages of Batch-type Extraction Plant and Continuous 

Extraction Plant 

Batoh-'Ey&e Solvent Extraction 

(l) Plant operation is troublesome, 

for example, valves have to be opened 

and closed at least ten times for 

eaoh extraction operation. If 

extraction is done six times a day 

using six drums, valveo will be 

operated 10 x 6 x 6 • 360 tiraeB. 

Failure to do BO may result in an 

aooident; accidents of an explosive 

nature also oocur» 

Continuous Extraction 

(l) If the plant is adjusted properly, 

it can be run continuously for hours 

without a«y additional work. If 

maintained in normal working condition, 

the machine seldom causes aooidents} 

accidents of an explosive nature 

scarcely oocur. 

(2) Several workers are required for 

tte» «attracting operation. At least 

tare« workers are necessary: one to 

operate the valve, one to chaage the 

material and one to process the meal. 

Labour oosts are high, 

(|) High running costs 

High steam consumption 

Higa steam pressuret 

¡M> Kg/om required. 

Water required to cool solvent gas* 

Lew power consumption! 

20-¿5 KW/ton raw bran. 

(4) Mi« neal has a greater part of its 

protein transformed into a water 

insoluble state because of the large 

amount of steam injected to remove 

the solvent. 

(2)   One wat oh au is suffioient as 

the machine is automatically operated. 

Labour costs are low« 

(3) Lett running costs 

Low •team consumption 

Low steam prèssurei 3*4 Kg/cm2 

(4) Solvent removal of the meal is 

carried out by indirect steam heating, 

hesae the protein in the meal is 

scaroely affected and. in greater pert 

remains in a water soluble state. 
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(5)    The amount of oil left unexpected (5)    The residual  oil  is scarcely 

in the meal varies greatly with the affected by    the extraction technique, 

material and, particularly, with the Though not great,   it is difficult to 

extraction technique. reduce it to a very small amount. 

0.8 to 2.0-3.0 i 

(6) The process is suited for riee- 

bran processing but of te».involves 

difficulties in extracting miscel- 

laneous materials and requires 

training the operators. 

(7) »spending on the kind of 

material» extraction becomes very 

difficult, requiring speoial teofcaiquea 

and resulting in variable product 

quality. 

(8) Simple mechanioal constriction 

with few rotary parts involves 

little meohaaioal troubles. 

Solvent loss is small. 

(9) fhe initial cost of plant 

installation is rather oheap, being 

less than two-thirds of the 

continuous type. 

(10) Ta« hatch system is preferably 

employed where the transportation of 

machines is aifficult, labour 
requirements are readily satisfied,  and 

special extraction engineers are 

available. 

(6)    Suitable for processing miscellaneous 

materials but requires some sort of 

pre-treatment in the case of rice-bran 

oil extraction,  e.g.  palletizing the 

rioe bran. 

(?)   With the material fed, the meal 

produced continuously iß of uniform 

quality. 

(8) Construction is complex and 

includes many rotary parts making 

proper maintenanoe necessary, without 

which solvent losses increase. 

(9) Plant equipment is generally 

expensive. 

(10)   The continuous system may be 

employed where substantial investment 

funds are available for equipment. 

A repair shop,  at least, should be 

available and plant location should 

permit transportation of the machines. 
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(ll)    Operation techniques must be 

acquired.    When operated by a skilled 

engineer, very good results can be 

obtained.    Operation by an unskilled 

operator ia disadvantageous in every 

respeot. 

(11 )    The performance of the extraction 

equipment  is determined by machine 

designt  operation techniques,  and the 

range of products.   The operator merely 

has to switch on the machine and    keep 

a check on the operation as required» 

The result is not dependent on the 

ikill of the operator. 

(12)    In summary,  the batch cyst em of 

rice-bran oil extraction is recoomended 

where capital investment economies are 

desired, a skilled engineer ìB 

available for operation control| 

and the plant site selected io rather 

inconvenient with no repair shop 

available in the neighbourhood!  as 

well as there being readily available 

labour (relatively speaking). 

(12)    In view of the above, a 

continuous system ia préférable where 

there is      plenty of investment 

capital available} a variety of materials 1 

including rice bran, ia to be processed, 

a repair shop is located in the vioinity, 

the plant ia situated near a city where 

labour cost is high, and the 

hat progressive views on work. 
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GHAPTSR 4. 
»TfijE BMK OIL UTILIZATION AMD REFINING 

flompositiP* **à oharactwiatloa 

Crude oil confins waxes and a .»all amount of guany proteinaceoue 

.**•» etarch, water,  ate. which .*,ld ** removed.    It is a elea, oi   *£ 

•u- in- — n«.   I-— ^ F— fro* fresh -^Mi- 
«* 1» colour tat turn, increasingly orown » the acid values increase, 
gre.ii       co our e a darie brownl8h purple ool<*r. 

(f.8.   Aoid value, U crude oil , 5 io 120, average 20 - 40) 

(1) 

U> 

Claseifioation 

Spsoifio gravity 

lefraotion ina« 
Saponification value 

Iodine velue 

H«nel value 

R.K.V. 

UaMponlf i**l« art*«* 

Calorie. 

âoid value 

Palai*io aoid 

Stearic aoid 

tyrietio aoid 

Oleie aoid 
Linoleio aeid 

Unolenic aoid 

jrr »f .ierran oil 

Seai-dry oil t 

l 0.912-0»92t (15°C) 

t 1.465-1.467 (40°C) 

i 1Î3-190 

i 92-115 

i 92.1-16.5 

i 0.59-1-Î5 
f       3,0-8.0$ 

i      9.438 

i       5-120 

i 13-18 

i 1-3 

î 0.1-1 

% 40-50 

1 20-4? 

t 0-1 

,_*                              1 30-45°e 
Meltin* pot«* *     Ä ««¿1 fi«A<ì 

. 0.89892-0.9*3 (15 Ci 
Specific gravity                           ' 

. 1Q0.4Î-19Î?.°V 
IfcutreliaaUoa value                    * 1*>**J    " 

« 104.62-112.35 
Iodine value 
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(4) Uns&ponifjp.ble matter 

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

vitamin E,  oryzanol and scfualene contained in rice-bran oil. 

(5) Remarks 

A characteristic feature of rice-bran oil is the présenos of 2-4$ pure 

«ax with a high melting point, which ie not to be found among other type» of 

oil. Hie oil cannot be uced for edible or industriai purposes until the wax 

has been removed. However, the wax ie reported to be a useful high M.P. Wax 

(M.P. 72 to 84 c) for industriel, coemetic and edible purposes if extracted 

in a refined, pure and decolourized condition. 

One of the unsaponif iable ingredients of rioe-bran oil identifiât by 

lr» Tonotaro Tsuchiya of the Government Ch#raio«l db Industrial Raaeareh 

Institute, Tokyo,  and mmed after the paddy Oryssas&tiva.L.    It shows maximum 

ultraviolet absorption spectrum under 230m/n and 3lWni and ***• melting point 

is between 137.5 and 13B°C.    It is "ompoaed of several kinds of ferulio aoids 

(4~hydroxy-3(*Betoxy cinn*unic acid) and contains 2 to 3 per cent orude oil. 

Rice-bran oil is an exception and also contains orysanol.    This has a marvellous 

effect similar to vitamin E in accelerating human growth, alleviating 

blood circulation »ad consequently stimuleting horaonal secretièn. 

It is easily extracted in crystal form, from whioh e new medietas oallad 0« 

has been recently developed. 

under theae circumstances, maes-production of Oryeanol will be realisable 

in the near future and considerable amounts of it »ay 001» to be fad to 
livestock and fish. 

^QjÉffql (TlWfi I) 

Tocopherol is one of the oii-eoluble vitamins in rice-bran oil closely 

related to the internal  oecrutioo' if--, .hormones •     It, too, is regarded ss a 

valuable source for the euetenonce of human/animal life.    Lately,  the 

scientists in the U.S.#»R.  have proclaimed it  to be a nutritive agent for 

the brain as well ac       '.^luibia vitamin that  maintains proper balance in 

the nervous system. 
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It 1. un.aponiftable and en importât anti-oxydant.    The tocopherol 

content in crude oil 1. 2-4 P« cent and de.ptte the 2.3* l.« 1» th. d*dorl.l* 
proo,.. it reaein. in edible oils.    Tocopherol 1. » distinctive fe-.turo of 
rtoe-bren oil,    it provide, ««*'.« «,1« -d etrcr^ene .nti-o*yda»t 

activity. 

Scalene 

Ccpo.ltionall», . «ub.tenc. .l»ilar to «loti». Cyfy.    It» ft«- » 

abundance in the .ha*', liver oil (gelide, - cat .ha*.) over SO*, bu, 

crude rice-bran oil there ie only 2 to ) per oent. 

Open initio» .quel.« he. a noticeable effect phamaoeuticaUy.    It 1. 

.ep.oi.Hy .ffteaoic ^ain-t ücin di.ee... and it i. «1.. believed to be 

a remap for tuberouloeiB. 
X* i. a* ieportant tat« of rioe-^ oil that it obtain, «ff.otiv. 

i^Ä.rt. « orytaaol, *i*-i« • - •**-?• •* ^ MlMUm U 

|QMB applications 

A. Sangaary 

Cruda oil 

Seni-ref atd oil 

aflató oil 

.    source atrial for .oap*, M* *»** ** 
•iMtlUMOU lataitrtel applioatioiwt 

•4.1 for aoaw. < *tty *ei€» ató varieu» l    Source me srit.1 for aoap»,     *•»* 
industrial applications* 

s    Tor coekinc oil, pharaaceutieal and oog-tic 

application«. 

«U- ri.^.n ci! i. a olear. l^t-coloured. - 1"^~"f 

,U „ith a .li*» ...et ta.t..   *•—*. it U,   * ^« ^J 

ooOcin, oil. .ryi« oil. .alad oil a* - * • "f^ °he produoUon , 

On th. ctn.r i-, it. ^^j£^"J"U. U-" 
of fatty acids, stearic acida,  oleic acxds, glycer 

soap powder). 
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B» Rioe-bran oil for synthetic fibres 

Toyo Kosten Industries, Inc., Japan, have recently completed a successful 

tri«! production of a new kind of tough fibre using rice-bran oil and trea 

resin. Named Yuriron, it is a hard-waring and attractive fibre which can 

be used for various textiles, neto OI.û ropes. Its resistance to salt water 

is outstanding, making it most suitable for fishing nets. Nevertheless, 

the lack of rice-bran in absolute quantities has prevented its induetrialisatieat 

c» Biee-bran oil for vinyl-chloride plactioi^er 

Rico-bran oil has a new use as a raw material source for vinyl-chloride 

placticizer. D.O.P., T.C.P. or other plastioizing esters are mixsd with 

poly-vinyl powder, tv ratio 1»2. The mixed material is worked up to about 16°C 

using rollers, giving as «Ustio plastio substance whioh can be waaifaotttit* 

into elsotric cable covers, bands, sheets and vinyl oloth for agricmiturai 

use. For making such plasticherà, «sterifled rice-bran oil has been used 

beeauB« it is cheaper - approx. l/2 to l/3 of the oils' used hitherto - ana 

its oleic acid content softens the vinyl-chloride obtained and balances it 

in relation to the fatty aoid content. 

Aus esterified or otherwise treated rioe-bran oil has an ever-inertasiag 

number of applications and is also a raw material source for high-grade 

cutting oils. Distilled esterified rioe-bran oil ie also used in ooswties 

and in hair-tonics. Furthermore, industrial research is being directed 

towards the r action of high free fat y acid compounds with glycerine to 

produce glyoerides whioh may be useful as edible oils. These are indicative 

of the changes in the conventional processing ar use of rice bran oil, mad 

the future of extraction, refining má  other processing of rioe-bran oil» 

Rsfinin* rioe-bran oil and its products 

A. Summary 

Crude oil i    Extracted oil in its natural state produced via 

mechanical and/or solvent extraction method. 

Filtered oil t    Oil filtered through cloth or decanted from crude oil. 
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Refined oil 

Rioe-bjr&n wax 

AU»H foot» oil 

De-waxed oil 

»    Clear light-coloured oil with low free fptty acid 

content remaining after neutralization and ifter 

pigmente ae well ae fatty *cid» havo been removed. 

,    High melting roint waxee aeparatod from rice-bran oil. 

Extraction is effected at a temperature slightly 

higher than the normal one at which hard waxes begin 

melting* 

l    Saponified product from alkali neutralization. 

,    Oil filtered from refined oil which has been subjected 

to low-t«ap«rature wiat«*in« process.    (Wax content 

la rice-bran oil is nwoh more abundant than in ether 

vegetable oils. ) 

B 

(O     ft. «fini* of ,ico-»r.n oil to pro*« „,*». .11 * •-«*-- 

Li, «moult.   Eeftnt« «i^ -» - n*• - "«*» " Ml 

» 1. 1^ oxolu.lv.!» for ric^r» r.fUi* on ih. »MI. of ***** 

«*   Th. aXK.ll «fini.« ~tho4 d..orio.d 1. fi*» » •^"V"* 
..«.factory production 1. th. 11* of pr.v.Uia, oondmons.    AU It-« 
r»»v.d »y »Loo-typ. .up.r-c.ntrlfu«..   An cp.n-.yp* -^-^ 

Oil odour 1. r-ovd U « *»U oatch-type *"-»•»• ^   l•   £ 

.Uli... .t..D. *!• *» -»"'« O^06"' * ""^ 
It t. tto itfMt fowal» for bran-otl product!«. 
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(2)    Refining prnoc;? r.h¿'.rt 

Tí» refitting procrsin, which      ir 

•»traction pi«. (, im foil««: 
Tul« 12. 

.BjftiOag Pfoc— of R^« grffl ny 

Croo* rip« %r«n oil (100*) «eld vali» 30 

Ito-immim «od orollolfMry do-v*xing 

l*****t&i by MUee-typo aupar centrífuga 
(YUld gm má erad« w«t 4 - 

directly connected to ttic 

ù»-«*tdif lc*tioa by olitoli 

§*f**#*ie» of *ik*ii foet, by jtttee «^wt-ümttifwps 
<n«WoJ.i*ed ©il)    " ~~'~~       "* "~~" '* —"• 

Mm voohia* by wocor 

ÜM0O4 WJUhinf by VAS» tfotor 

thlri voWa* by vani «acor 

Sttoftt&o of VKm voaJilag «rat«« by MttUtt« 

«««»i W «#«• Mtir by oowt •«oot-eeottffuoe 
Vi*»» bìoochlag 

FUtorotl« by orooo 

<Bl«*chod oil) 

U*-odorii*tion 

CootieW « coollag 
lUrotiott by pie** 

»«ilo*« oil (o«mo oil), yioJW M~e«Z 
**•*•»*•* by ooollu* 

WltrotWby ••* ttUm/inJL #U) *-m 
L,_..,..—„y         

•»•» MMf*  ri«* 

nitration by preso ÍFtoiabad oil) 

(Viaeot oil) 
Jiih-«U*i ©otti* or o«l*4 oil 

(Bot* oil) lo-*)* 
*•* irti «ai own» oBtorui 
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(3)    Mnrtttra refining eyetum 

n,„ U a »Odern ey.tc ..11- th. ai.uU.tor, 
*!* r^ir« hi,h tenure level.,•! a hi** vacuous .«dltx» .« 

proo..Z.    Hcver, only . f« Pi-»« have .!.*- «^ -» «thod «d 
r.    lu Pl» U no« in option a. P-U.i« the .IK .11 ^cxaxf.caU. , 
H J« .1* ^colouri^UoVrenni», «„tees used hith.,t..    Car* ^ 

b. taa.» to MM aoouraov of the de-odorizaUon/de-.alin« procos.. 

. We acid value (A.V.) te 30. 
. oa - 0.3* pho^hoHo acid is added. 

. M aolutio», B.- (16 - 18"), 1= added f «- •« <"* l; *" 

at . t«p.ratur. of 30 - rfc. th. —«* •"--*« "*     '     ^ 
„Id »I«. 1. »duo- by about th». point..    Th. eolutlon l. rtlmt 
„4 th.. ..parat* »lit »».-typ. •up.r-o.ntrlfu«. with the oil 

at 40 - 4J°0. o 

. nw*H* aoi* (0.1 - 0.3*) U added to th. .11 «I » - « C. *•* 
„* .tlr«d for about an hour.    *<* .olutio». Be' <<0 - » >. 
12 - 1.4 ti«, th. •»»* oaculafd for „utrallwtion. x. add«! 

^ tun rtirrrf.    After neutralLatton. the foot. ar. »Parât- Dr 

Miaco-type «ttptiwi«»trtfttfe. 

fet» wWr (60 - 65°C) **ial to oil U volt**, to .• W 1«* ** 

* oil *t Hire «te f ifrt **"* •' ""***• «* *** **e",l*td# 

, m ^ «~» of «m water <    • i-*n*« * T* i. M fa, 

th. noeud round of washing. 
•At, riirrlnx in water at a »«»pwnt»» 

. Finally, oil i« thoro-j..*, «*«* W "«*" » «w«.n*U 
a, MY«. dlMolv. or ooagul.t. .U.U. *W - •*- «•-»»»• 

.Ja»« in th. .11.   •* «** «*» U «•" lw* T"*- 

», «ttlln* »hil. th. »iddi, lay« i. M»* « o«trlfu«.tlo.. 

•ho.phorxc «id (0.02 - 0.0*) i. addi to d.hydmi.d oil at a 
. Pho»h.r«.e     i ^„aft« activât«* 

toaptretur. of 35 - 40 C, .«m* t.m.r.tur. 
.1«, (*) 1. add- a* .Urn* una« »_ *»!• «• *•£""*" 
I. «rZlly «I.-.   «~ th. t^ratur. ha. r.«h.d 80 c ~. 

I 
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KotMi 

—*„^ through. f
h:;t:r;::;:

uM * *> - **. 
•  BUaoh.4 oil  iB de-g,-es.d    H« • 

that of 01!. ' *he VOlUM « "•« bel«, a*«,, „   W* 

*• *" is "~ «i-i«- -IH . riLT^"*"*" "• °001"' « 
•  ^«XlBg  1.  dona  ln „  00 • 

c»y.taiu,rt y» u ,_„_ 

« «M i. ,ta ni, * ~ r4 «•*—»« «** (0., . <,«) 

"«" 1 liter press a+ 10 - 15°c. 

lt    ****• ep* «inor <tifferônce8 in #j 

on the quality of crude oil „-   ! ** 0ptm4°«. *W*U* 
««i.hed product. "* '** d"A"* **•"* of t* 

2. 

The deodorised oil i-       J ^Jffilftl ~H 

•••••ila 
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(5)    Finiehing end dewaacing 

The oil is pPMBd through a b*g filter cr wooden filter rre.a  In r 

refrigerator at +5° - *8°C to remove the eolid fat completely,   the rooult 

being a high-grade edible oil cr srlad   oil. 

There are s&lad oil «te ¿arda ¿,,endin¿ on the vari• acrt, of oil, 

tha Boat general being that the oil »at not get cloudy for f> noui, at 
0°C.    Kxrthemora, the acid value taust be below 0. * and the «il nruet  i, light 

in colour. 

(6)   mfHTtf fbaa ftlUr) 

Finishing it usually done uaing the filter presa method      However, to 

obtain oil with a vary good colour, onoe it haa pm*«* through  ** bag -i'-t«, 

t^ eil i. rti^d iE a cooling tart with a mature of 0.05 - o.OJ . activated 

«•ito» and 0.5 - X.Cjt diatottaoeous earth.    The activated carbon :       a 

daooleuriaing aff3t, and tha diataaacaoua earth with a pr.oo.Ui .urfac » 

»m affioient fllUr «*diu« which affaotively raaovea any pi»*«t    n ,x wao not 

daeolouriied.    fha final product is a high fuaiity edible oil w.-n 

pleasant flavour. 

(T)   MMJ** 
Salad oil with it. rteMt« fU«m» and odour, i. »*** for ,..* « kind* «* 

^ecld éi.haa.    It Ü apftiaing and ita pale yellow or .early cr  ^.eaa 

appears do** not affect tha colour >eouliar to the pr parad ioc- . 

Salad oil Wt not •»liai* or too«» «low* in cold waath^    Mono., 

tha or^» oil i« winterised after it hafi been dagutraed, deoxidised-   ,.t.r- 

«i*. daooiamriaad and deoderiaad.   Following thia, ^^^^ 

1. dan. to obtain highly »**•* oil-   *^eB^ -t *. l««   th. «n «t 
not ha otic**, »r awt it changa or polyuria« when heat-traated. 

»• «i» raw aatarial. md for »annfacturing aalad oil ara oli-'. 

ail, eottcaaaad oil» corn oil, «grbo» oil, «* **••*»» •"• 
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il (8)   |j 

î» J*pm a*am* on »m* »^ 

««»da.   s*««, 0U ia *m*' *** m*i ef lt u 

"•MX!   PiCb-br%ft nil   < 

'**»'•    90,000 t«. Cne 0f th« »et imMrt..,* „ 

*   ^ '" »«ftotM. 55'°°° - 60'°«> -trio to«, *m. 



'¿¿»bit:   l¿, 

.rW-,i.-. iiì li i.rr¿tl.>i.   ¡'fr' ) : IJÜ. ïXr22ï'i 
! v! l"C * j'r.teUc., solution with rat« of ¿i»Id 
.  „ .   *--•. -«*•  . «»%*> -***-. wat**»*    »i»T«—    Il»    H  11    BMI •^tt.^i—*WW»MP.' W Ml        »•i»!»»»*»»»»»»»»»»»»» 

. rif.r-n;riJ.   t'-t >c «•<;.. / 

uäüDE oa (»«id »«lu« 40) 
1CCÏ i,000 hf 

(!te-§t»mitig S D*-v«siag) 
i  

!ta-guQma4 Oïl 

! 

K¡»jtr'ili7at ion 

wun ootfcor   & vos 
IOS 

l«l kg 

üeutraUMd olí 
6UX    j 

i 
(HOC W*t«V tfOOtlittg) 

malí 
m 

602 kg 

1 

ttfttbod ©il 
99.52 
»61 kg 

i 
(8ì*0fiil&&) 

1 
Wa*tod VOtftff, «te* 

tí 

liloaehod olí 
*      MX 

5.13 kg 

(iío- odorituy) 

Do- *Mori*#d  oil 
vez 

322 kf 
I 

(Wintering) 

Haatoé ottimi** »iMottag 

uroorlf M ou* oofctof 
Volatilo «ittor 

Fialtòod oli 
(Vlotorod oli) 

roto 

9% 
47 kç 
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tabi« 14. 

ng ¡» r 
£Ji£^ggILtfi«fi *i«tm»tion „ith r»t. ^ Y<f,„ 

r 

CWM Ott (â.V   40) 
loo % 

MCf> kg 

(tte-ftWNlag & Do-waiting) 

û*-w««é »1* »»*«•* * 

***>l« 100 kg 

il*1*""* 
*•* t-UaciMid Vii 

-iL,.-- 
Él' f 

759 Itg 

1 

"... .<4lk*U ét-toiéiftoati^. 

UHM «il ajBHá-L» 

MSIg 

131     kg 

r 

M H*jtti«rf oil 

ÊÊSÊ BfÉMuïiiÈm'm 

Ü î 
«3* kg 

I 

to % 
375 kg 

Oil 

Volatil« utuf 

'1 
Solid F«t» 

5äk8 
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Rlce-bran oil soap 

The use of rice-bran ail as & r*w nsteriftl source for soap dates back 

eoae 35 years to the days when rice-bran oil was succesefully extracted for 

the first timo in a hydraulic press.    As the oil was coloured and contained 

a large amount of free f.Uy acias ana a variety of impurities,  it was 

diffioult to refine and it wag tested with a view to making soap.    The 

iapurities were removed by means of pretreatment and deguming (^SO.jmmUm 

or Zn • &^S04 reduction method) and coconut oil, tallow and othar oils were 
•ddad to prepare semi-boiled or fully boiled soap. 

As soap-making techniques improved, rice-bran oil was used as a raw 

aaterial for washing and toilet soap.   The pratraatad erada oil was subjected 

to tha Twitehell saponification process, separating the glycerins and fatty 

said, whiofc were used to produce soaps in eeajwiotiea with ©the* oils, 

The fat-spUtting of rice-bran orude oil is now earriad sut by the 

autoclave Hue-saponification netted m opposed to tha fwitohall «atta* wtoioh 
permitted easy saponification and was oheap to install. 

itice-bran oil has a fatty «oid structure consisting mainly of oleic 

•olt (35 to 45*},  Hnoleio acid (30 to 40)6) and unsaturated fatty acids so 

that soap «ade from the iice-Hran oil is distinguished by its solubility in 
ecld water and its extaasive u«y aa washing soap. 

»it« tha trowing preferano, for washing powder,  ^ice-oil „*, pTOw4 

to have tha aooacuiy features, a** a mm!&MmJmmmm*A,    At the peak af 

the demand for ao*p powder rioe-bra» oil was short in .apply as it. high 

aoiê-valua was an essential component of soap powder, 

*ioa~t*ran oil i. ,i80 orally favoured aa raw «atari a fa* 9<m 

haceuaa it i. cheppì    noraally two-thi«!. and S0.eti.as ona-half of that of 

other saap «at.rtala such as coconut oil, tallow aad other vegetable oil.. 

While chemical alertent« ara predominantly usad today, soap powdar 

is still aaeaptad as a useful eleaaaer sad is also used as an important 
ingredient in detergents. 
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Wlth gluing »«aren.» "f environmental hazard, uee of purely vegetable 

.„, i. being contemplated to preven, chetici pollution of -etropolitan 

«t., «ppU...    A county in *ew .cric, USA,  recently profited the —^ 
I detergent.,  and „ ttU trend develop* there will oe increaei* opportun tie. 

„„,..      soaD DOW<i4r production will increpa and with it for the use of soap powder,    boap pow< « * 

the 4e»ai *©* rice-bran oil. 

TS. -toaran cil i«*»*!» has t.«, or ie tel«, ».*1» *".1«I-* *» 
»»pi«! «d tropical ccuntri.. wber. living .tandard. and th. .oa, 

uUli«»l« f«tor a» lo..   Ih», ri»*- Pi»*' *• «— «- *°*U 

.1» »*>•». ote.p .«P P«*« «• »» *"•»— l00Bl ,aBlt,l,,r -dM*— 
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FOR FEm 4»g> POOD wiw». 

De-oiUd brwi ha* „ore utseB than raw br.n. 

I» Japan abnut 90* out of*th« •«•!-. 
a« animai f6ed ^,.„ d#"OÌled brws P^*«* *• u.ed a. »n «ua»l feed additive or fertilizer.    îkus    «• <„ 
active «tiUaatio* of ri^-brar fir ^'^ %° **#*"" *• 
*i- cowries, «.h as ZlZJ     ^^ PW- -"• *• •**•»•* 

oil iadnrtry »ill thrive iR the m&, ^tttrCt ^ %m M«*-*» 

Í#   ftt"oilQá h1IT I' TAÎ r num 

I* is widely know that d«-oil«d w» i* . — 

»• «I*** anaiy.i. «adlTt   «^ * ^^^ fer *• **«•• m »rewyEi« «ad« at the Ministry of â*rie»ltu** .«-• «^   *   . 
Wvtook %fia«o fcp.rtfcrtrt static aJat tiT^ *' 

Tmble 16. 

Component« 

»tiva o. 

ñaw Bran 

W b; L-oiled bi 

De-oiled Bra» 
(pressed} 

Water 

Snida i^oteiB 
Crudo fat 

C*rbohydrate 

Fibre 

12.5951 
13.31* 

34«44P 
9»40¡& 
t.ÎÇ* 

Dy-outdiiwi 
(oxtnettd) 

9.39* 
Ií.QT* 

ii.n* 

41.13* 
11.41* 
10.79* 

12.28J( 

17.31* 
1.325t 

45.49* 

11.595t 

* *.t£ z¡r jrtr***"•mm*nm^h*• «- « '* 
1.«.* « le« 4n de.oil„ bMn ^ 2; ¿zn1 -mmi * ^ 

«UM u*ing the eolvent «traetie« a*«^ 
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As already mentioned, de-oiled bran it much superior to rcw bran as 

regarda pre.ervotion* a very important feature whether the feed is to be 

give#or*naxadwith other feed.    It include» more proton than raw bran, 

lees starch and is highly digestible. 

C.    "f^f* *>**a T frill*»** 

ft* only do the fat and wa* content have m value a. fertili«!** agwf, 

M thay are al.o hatful to thefts of the plant..    The branca «enurial 

factor ia inoraa»ed \* the reaoval of both. 

*» manorial fasto» in rat» bran and de-oUad bran are compara* bel«.. 

faalt 1?. 
Comparison of Manorial Faeton 

liitrogen 
phosphoric aoid 

•^taaaiSÄ 

1.56 

2.6 

0.8 

ya»oi.lM. gfip 

i.S 

(i,l.   The data %m* W *»•* Mvtti#% lava«*«* *»•*»* 
Ministry §f â#ri«*ltttre and fotaatiy) 

n» <h. *«., »1» -»l-riortty of *-<>«•* »~ - » *«*lU«r l. 

wwrt.   * .th.r 0W»lc fertili» l-rpo««» *U **~ '""""^ 

M* *»,hori. «i* c.t«t, i«»-« f~it. n-r. «rt~* *»*•«»" *- 

« V.U U  i«pM*i»« » i00* fi«*0*»'1 

S3 « «M» of «• 1«-' »" —» » U ' —** "m 



- 62- 

1#     i>»-oiled bf n for a«»Hi,^  „.,> 

*-o"td bran has aany medicai applications and is established a. a 
»ore efficient material than rew br«. fv~     ^    • " * 
pl^ . ** rew bran for Producing „wM and yeast.    its rice gen* A8 avaiUble as vltMiM or a base for ^.^ 

«no JVT °f mamim Was initiated by a Jap— 8ci«**-*. *• 0. *«*i »ho was the first to discover vitami« m 4 wwuiEi, 
i« I«H.^     „ ««cover vitejua Bl, naaing it Organine.    Vitamin Bl 

fhotpiiorio acid compounds, incutei and otter,   «*«»** » ,    —w^t»Mi, 
fiald «#• -^ •«" •» otners, oaanet be neglected in the 
riel« of asAiou» and dietetics. 

f. food 

RAW bran flour should not be MM! <« #>«~* 
fr.« r.*4„ •* uaed la food on »»count of the harmful 

^r8f - <*-» —) -—i«,.,«.) „ ; j° £. 
protein, «Bay«,, aailase content, etc. 

(LB. - Be-oiied bran, a yellow powdery «Stance with a m.t 

t««te and a very attractive flavour). 
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Protein content 

The protein content and other rice-bran componente are listed below. 

%Hf tt 
Crude Crud^ Nitrogen- Crude Crudi 

Moisture prot>in 

15.1$ 

fot 

20. Op 

free extract 

34.6$ 

cellulose ^^^gS^SÄ^w 

Rio« bran       12.7$ 9.3$ S. 3$ 

Keel                11.711 18.216 2.2* 47.8$ 8.3$ 11.8$ 

^h oonsonentet 

Potash 1S7$ 

Soda 0.9$ 

UM 0.936 

MafOetiU» 14.$ 

Pfcosphorio acid 42.4 
Sulphurio Mid o.i$ 
Silicio ftcirt ISM 
Altniaa 3.6$ 

Iron oxide 0.6$ 

Total Mb 94.$ 

Motet    The large phosphoric acid content in the ash. 

> 
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.! .vontoitt   cf   r'^.kiy.,,,  „,_ 

Vecé* 

Ctrotcne (iir.it) 

Vltaain A (unit) 

Riboflavin (»g) 

Nicotinte «cid (»g) 

Pantothenic arid (aR> 
Vritt« («g) 

Folie acid («g) 

Pyridoxin© (ng) 

Vit««ln 112 (r) 

»iotin 

•> ' •' '•'" *r.J 
"" 

Hi c« '.elîow Milo Whaat Barley Oats 
bran corn 

50 m ISO 220 1.200 2,4 0.5-3 
3.0 0.5-1.0 0.2 O.tl 0.1 0,13 0.15 0.1 

2.0 i.n 3.0 5.7 5.3 l.S 
1,0 0.5 0.9 0.7 0.« 0.9 

101.0 44.0 45.0 6*. C 88.0 93.5 
(M •3.Ü2 0.02 0.04 0.06 0.02 
4,0 0.5 0.6 0.4 0.2 

Trae« 
0.15 

2.1 0.4 0.5 0.5 0.1 0.6 
001 r«.0i 0.01 0.07 0.03 

 «._„ - -«  —«.    



Possible use of rice germ meal as hum; n medic ir.e 

A. The principal component of wskamoto tAblet: 

(1) Culture of aspergilluscnyzau mould on rice germs. 

This oulture produces active <iif  stivo irnzynos, such as diastase, 

protease and lipase, whioh nre more motive ~.nd richer thr>n those found 

in yeast. These cultures are uced ir. Wok=unoto tablets with the intent 

to promote digestion and increase the appetite. 

(2) Culture of eraaothecium gshbyii mould on rice germs. 

Thii oulturo contains mach Vitamin B2 at. well as Vitamin PI, Be, B12 

and others belonging to the Vitamin B complex, such as nicotinic acid 

amide, folic aoid, pantothenic acid and inositol in their natural state. 

These cultures are compounded in vckamoto tablets as a nutritive source 

and «stivate the metabolic energy and inteneifi^ntwtiiml resistano* to 

disease. 

(j) Culture of active laotobao.illue. 

W* ainoe Dr. Machinikhov axpmaded hie fsaoua theory that lactobftepH 

iaoraase in the intestines promoted health and contributed to longevity» 

it ha» been studied by «any scientists in various countries and has 

fcaeoma accepted by œdioal circles. However, ne laotobacillt in a 

daoydmited stote are comparatively weak, technical precautions nre 

rehired during their preparation. This difficulty hats now been 

aaeoeeafully overéeme by cultivating active IptobaoiUl on rice fe» 

and dryin« the« to powdered for* » 

Active laetoaaoilli included in wakaiaoto tablets regulate the tatest inai 

oondition. 

(4) Brv yeast. 

Blf yeait is rationed in the pharmacopoeia of Japan and USA. it is 

•aiaiy eompeeeA of protein, fat« aad glycogen with. * «all «*»* «* 

•atriaats, i.e., Vitamin * complex, «od tniyoes. %««« ingredients 

are «Btritioaally useful, eUnrtiting the appetito Mid regulatinf bo*«l 

movement. 
«• wakaaoto is a compound preparation composed of •iero-erganisBS» «»•?••• 

and vitaaias,  it improve digoative activity and rofulates the iataatim*. 

i J 
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B.    Composition óf wakamoto 

Table 20. In 100 gr. 

Culture of aspergillus N.K. 

Culture of   orsnothocimn nhbyii 
Dried ye&ot 

Inactive substances 

50.00 gr. 

6.?5 gr. 
35.00 gr. 

1.25 gr. 

M¿&¿¿» (Analyeie) 

Tho following are contained in one grpm. (4 tablets) of the produot. 
Vitamine 

Vitamin Bl    250 r   KieotiiUMiiáO       $0© r 
Vitamin 32   250 r 

Other components of V.t.B. 

Motive digestive enzymes 

Diaetaee;    protease;    lipase;    etc. 

Activa lactobaoilli 

StreptocoocuB f-eoalis more than f»5 million. 

Iftneral , protein and amit¿o acide 

Protein .... more than 30 per cent, including over 16 aniño acids. 

ine development of thi. rioc-oron oil industry in S©uta-Ik§t Asia is 

olosely related with rice milling p.nd processing.    Hence, there is a particular 

need to modernize rice mills except in thoee countries where hueking and 

whitening are separate processes  ind pure brpn is produced. 

It is recoramended that a rice-brrn oil industry be established whenever 

the rice milling industry is modernized.    Every effort should be made to 

promote the rice-bran oil industry as it oejrtributee greatly to self-suffioienoy 

in the food,  feed and fertiliser eeotors,  and i« a potential foreign exchange 
saver and/or earner. 

The author wishes to exprese hie thanks to thoee people who so kindly 

co-operated with him and looks forvard to their further assistance in the 
development of the rice-bran oil industry. 



t 




