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I. Líil¿iUJí4w. 

1.     A« a by-produot of rio« prooeiiin*, riot-bran «KMntinf to 5'- 13 par cent 

th« «tient of the unbilled riot, ia prodaoed.     The nutritive protein content 

(10 to 18 par œ&t) of the rice-bran h*. a hifh potential for food u.e if it 
oottld be concentrated or extracted and recovered eoono«io*lly. 
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2. Bice-bran oontt na about 5 to 29 par c«nt  (or on average I5 per oeni) of 

lipidi.     The mort useful and exploited field of by-product utilisation in the 

rioe processing industry relates to that of oil production from the bran. 

3. The crude rice-bran oil contains a considerable amount of wax.      The 

oharaeteristi«» and physioel proparti es of purified i*ax are similar to those 
of oarnauba wax. 

4»     This papar discusses sons of the problems of rice-bran wax recovery and 
utilisation. 

II.    qPaLITT DBWiriTIOW OP RICE-BRAK WAX 
•*——— " » 1 1  i» • H 11  

5. in international standard for rioe-bran wax has not yet been established. 

Aooording to the prescriptions of IDA, rioe-bran wax is the refined wax fro» 

rioe-bran meet in« the following spécifications s    m.p. 75 - 80°C, «sue. free fatty 

aoids content 10 per oent, max. iodine number 20,  saponification nusiber 75~12t. 

Based on the data published in literature and on the re&ults of my own investi- 

gations the proposed quality prescriptions for rice-bran wax may be suanarlied 

in the following:»    oolour yellowish-white, iodine nunber 4-20, acid number 5-20, 
saponification value 80-120, non-saponi fiable matter 52 - 58 per oent, m.p. 78-82. 

m' |^?CT!I?y RICS-BRAH OIL BY COHPARISQir WITH WAX COMTEUT OP COMMON OIL- 

6. The wax content of orude rioe-bran oil will be dependent upon the solvent 

temperature conditions, souroe and the age of the bran and many other factor*.. 

»»••arising, we can state that the orude rice-bran oil, depending en production 
conditions, contains 2 - 5 per oent of wax. 

?.     The wax oonter.t of orude oil from common oil-bearing seeds is generally 

•Wh low« than that of rioe-bran oil.     Here I also want to emphasise, that 

%*• «ax content of orude oil will be dependent upon the condition, of production, 
ftmflower wax,  aoyabeac wax, sesame seed wax, sorghum grain wax et o. are also 

t tad they iiare no importance from a commercial point of view, 
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IV.      03ES OF RICl-BRAM HAI 

8.       The purified rice-bran wax has similar propri« to the. of carnauba wax. 

This mean, that the potential  field of use of the rice-bran wax i. very wide. 

As a potential substitute for carnauba wax,  rice-br^ wax may al.o be a »melting 

point booster" for other waxes.       It may be employed in different polishing 

«nuisions,  a. a constituent  of shoe creams and as an ingredient  or coating for 
oandy,  chewing gum and fruits. 

9. One of the pharmaceutioally interesting components of the rice-bran oil 

is orysanol consisting of ferulic acid ester of triterpene alcohol.      This com- 

pound is efficacious for climacteric troubles,  unbalanced autonomic nerve and 

for acceleration of growth.      One of the ways of isolating orytanol is the 

treatment of the dark oil obtainable from soap stock in the alkali refining of 
the rioe-bran oil. 

10. Inositol, a product of decomposition of phytin, is produced fro« defatted 

bran.     The process of recovery has been developed by several Japanese companies. 

11. Oryianol and inositol were also isolated from Hungarian rioe-bran and 

rice-bran oil, but only on a laboratory soale. 

VI'     THE HARKBTABILITT OF RICE-BRAN WAX 

12. To estimate the marketability of a new product is very difficult.      the 

world production of the vegetable waxes is estimated at approximately 20,000 

tons per year.      About half of this quantity is carnauba wax.     The production 

of other plan* waxes is relatively smaller.      Tho most important consumer, the 

USA, imports practically all the hard vegetable waxes.     The oountries of 

Western Europe also import relatively high quantities of plant waxes.      The price« 

vary fro« USI  1,100 to US* 1,800 per metric ton of wax.     Prospectively the 

»•rketing of 3,000 - 5,000 ton« rice wax seem« to be possible. 

*,# 
Mita¿illíEÉ^iM¡aki .&¡.L*A¿    ..., „¿AEk'íáfcLIt. s », 
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ni.   mancai noggggs uso KH rei WBOcrrmi or Rici-guH OIL AKD UC+WM [- as"Sfea^ss »a 
13. The simplett method of ri ce-bran wax recovery :« the separation of cruda 

rice-bran oil tank settlings with iiltration or centrifugan«.      In recent years 

saparation of vax is bain« «lo«6 «»re a-'1* »or« by using solvents.      On« of th« 

passible methods i« th« dissolvili« of crud«  oil in hexane and cor lin« of thia 

solution to 0°C.        A practically complet« dewaxin* i« obtainable by thi« method. 

14. ly th« use of th« method« described in th« preceding paragraph the amount 

of produced wax i« only 1—1.5 P«r cent,  because no attempt i» mad« by common 

extraction    to extract the maximum quantity of »ax.      Ftor rice-bran wax production 

a higher extraction temperature is needed. 

15. A modern, eoonomiosvl, larg« industrial  scale rioe-bran wax production can 

be achieved by «se of the filtration extraction process first proposed by Pominski 

et al. 

16. The two possible processes ar« the following:    (a)  extraction with cold 

hexane at about 5°C to remove oil, fol leni ed by a hot hexane extraotion to remove 

wax, both operation« being conducted on a «ingle apparatus.     Wax is recovered 

by oooling of hot 'ax mi «cell a;    and (b) single hot hexane extraction in a con- 

tinuous filtration extraction apparatus.      after hot water washing and separating 

th« hot mi »cells is oooled and the precipitated wax separated by cent rifugine. 

The first method of cold—hot extraotion is preferable. 

17•      The material balano« of the oold-hot  extraotion procese for the simultaneous 

recovery of wax and oil,  and also th« estimated additional equipment and ooats are 

disouaaed in this ohapter.     Some problems of the «stabliahing of plants for th« 

recovery of th« rioe-bran oil and rice-bran wax are described, and also the 

possible effects of the new high-yielding varieties of rie« on the rioe-bran oil 

and rioe-bran wax processing industry are discussed. 

^..%y'tflLi^'*,'iaSÜÍV-   .^kvJas«fr,g.i& -^.?-.Mrfji 
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nn- "*** "HHW OF RICt AMD RICl-Müur SAX Ricovm 

18. Th. extractive milli,« of rice also provides a poa.iMlity for rice-bran 

wax recovery.      In the common ** procès a hot crude oil i. obtain** containing 

about  1 to  1.5 par cant  of >mx.      Th1S crude oil can be chillad,  atorad and tha 
precipitated wax oan ba  eeparatod by c ntrifuging. 

19. Laboratory aoala experiment« indicate that  increased quantities of Max «ay 

ba obtained if, after centrifugal saparation, the bran i a mixed with hot hoxane. 

A! g CT THE RICE-BRAW !<g PR0OE33IIIQ HPTOTRT. 

20. A fanerai modernisation and growth of rice production and rice processing 

will create new, more favourable conditions for the dtvelopment of rioe-bran oil 

production and also rioe-bran wax recovery.      Since wax production on an industrial 

•oale is not possible without rioe-bran oil extraction, the development of «ha 

wax proosssinf is determined by teohnical advancas in rice oil production. 

21. The aoarcity of dome .tic soureas of oila and fats and traditional 

dependence on imports is an incentivo for development.      On the other aid« tha 

aoonomio factors operating in oil exporting- countries with inexpensive traditional 

souroas of oil ara likely to determine the development of rioe-bran oil pro- 

duction for as long as ita corta of production are higher. 

22. Prospectively a production of rice-bran wax in an amount of 2,000 - 4,000 
tons par year seems to bo poaaible. 

«a a #• • • 

;£"-.. . /* Ha'A'^*à-i ¿ • *»   - %    •»_ -**». 'JJsmák. *í cm, 'M „O- £ -, im 
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1.       l'u-jUi-a.  cartai eout^.^aon .mi  J-jcr.i;.¿«a  .1 s  si«   u 

ÙUfUriêHy   JwVllO'CU   COl.:WÍ«i   xu   „JU    !»0:^   *.C*,«ft    ÍB 

¿à S ito   Hi.j    .')8Ci3U'!    .11   ¿i    j '•- -it-t    i»    -s .      • •   > 4. 

vJ««ÍS   üf   taj    ÜOU;   ui^u     .i.    w if    yO iUlj(,iur1#    x» .t     nNn 

rio«  ^rouuc-iyii  ir.  „vilo -iu.    COJ1..C---J  jf áwa¿a .««S 

of  yO'.--.Uatioij   ut  UH  o) ul   avivai, 

«•       ¿ti 3Qi/iL,   Ox  bu î uucA'it'jjiai  :,*rouitsn il only 

4>o«»iui«  oy incrsùtìiir,  uj*  iood  j± emotion,  fa«    r««t««t 

¿»rosiges lor i.a^ovin«, suivUi» Oí fo«4 li,  ifl la«*««. 

»i»(i Bu« yi«iy& .«¡j rie* «<*.   iuli^r ctrvala, e*^^ 

Äiiftb «U'-JäU;,  aerina i¡«   «nid prozia ..rao*} si e«. H U 

tfatiu«Wà tíwiG  eüüut  OüK   •iitìtu on'   tùia yi«14 1§ l«*ft *j 

poor a«rv«cwiu- o»aoiuioBit dxyiug, oaU««tiee «t* e«*. 

ff-yintj.  JiiaríLOit i-iav-jutins tut  lots^s Aiah teic«  ,>l«t« 

ot«#itn ü4,rv«í:uxü¿f à,r<w*6«ii4„ wie u#r^-i^ 4« tol#« v«ry 

ittpo^fesat. 

!•       Great. p--i"cii)ilifeUö ax-f cY^itd "fcy ta* us* &i atta*) 

.«—. .. «e. .,,.,„.. w-,,^,—lu,. 
rio«-braii a-éeaiiwitt,^ to >i¿* «j* #ti>! ©f tè* »MMH liti 

rl«# is »»X^UCíü. /a« tì4Jsrifei¥«   »r-JUi« «cm »«ut    (*«« •• 

•ijiitf«i> ^arcano)    at' Sé«« l'io« ur#a ¿m a ai^ pa***«*«* 

4"©ï *'O0é uà«  ia toaoy «ii«3 af t«*a  atri 4 li   il aauld  •* 

oooc«uCrat«ö or jXwi'»<aw«<J aacì ^fco*«r«tì t franai a ali j. 

Ijctraataä ôi-%11 mml9 ¿mm m »tooil i»«4 «oí« .ra» Mi 

»ilìc-11*« •:-*ai«ioo« ,'roü Um «rae «97 iftnicn 



- 1 - 

fit« it aaa aa JNd a« dittar? «upplaatat« oí 

«ai proteina, fha g«rn atti li an axeailaat 

protain» of l*ig& tlologica »alua. 

4.       Rio« art* eontaina about >-2**  fe*   % avtrafa 150) 

af lipida. fa« aoat uaaf ul and «xploltad fiait of ay- 

product ut ilia« t Ion in fehl rioa prooaaaiag industry 

lata« t« ¿bat 9t adíela ail production fro« «at teas* 

•vaia riot oil contale a a ouaaldaraala quantity af 

%      Saa laolatad «ax la ai.iilar to oarnauaa. vas« Iba 

potan«lai ria« atas apflioatlaaa an «uaaarlaad la 

aaaaaa »• i. (a**, l)# 

••      la« patita« af «aia papar la to tarlala 

aai stillarti 

J»* 
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Quality Pariai ti on of Rice-aran Wax* 

7«      Án interactional stanuard for rice-bran wax is not 

yat public-ad. According to proscriptions of ffDA rice-bran 

wax is the ra lined wax from rica tran me e tine the following 

spec If i oat i one: tn.p. 75-0O C°, max. free fatty acida contanti 

10*, max iodine nuuicer 20,  saponification nuraber 75-120, It 

may be us<ad under ths baderai J?ood4 Drug onu Coametio Act 

at a mux. level of pO p.y.ra. as « coating l'or candy and 

¿reali *ruiws and va GO table a ano 2,5# as a plaatioising asta- 

ri el in oiiijv/iiit; ¿uiaa» 

••      tfta^ataßwara and hie oe-i/or.;örs ¿ivo tilt £.ollowin& 

oharaotariotios of rica bran wrax (Sea faule 1. belo*) 

labi« 1. 

Characteristics of aioe-Eran Wax 

Description Color     Io<3ina   No» •»-   üotal     iUp. 
nuaber   ponifi-   ish 

able mat-   £ 

Brown   10,0  50,1   0,3  ai 

4»3  55,6   nil  öl 

1« Purified Wax 

2* Wax bleeohed 
with H202(O,5 P«t) Buff 

3« Wax bleached Yellowiah 
with Or203(0,5 ¿>:irt) whitt     *»?      53.3        nil      »*5 

4. tfsx blasonad 
with 0*203<1 part) «nifct        ¿$$      #9,3     x ^^      & 

>.      SJauohiya and Mamura found the following values fa* 

«aids riot-bran vaxi aeid valut 2,31. aapoaii'ioa*i<» miaba« 

,,i!   . 

*mm&m 
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147,8,  iodine nuocer 70. l'ha wax contained oleic, lincialo, 

linolenic,  peliaitio,  stearic and behenic acids. 

10. Hagliunata Eao and .rarisua ;.Iuithy separated the crude 

brown rice wax into a low- and iaish - siting wax having 

the following characteristics I,:.p. 35-55 and üO-83 C°, 

iodine value 67 and 20,  saponification valae II5 and 109 
resp» 

11. Janssen and jfeuge (J.Am.Oil Ciiem.Soc. ¿CU 9-14.1953.) 

obtained a hard wax fraction from tank settings .of rice- 

bran oil. Characteristics of the waxj iodine number 11,1- 

-17t6, fraa fatty acids 2,1-7,2# and m.p. 75,5-79,9. 

12. Japanese authors gave the following data n.p. 80-82, 

•old number 17, saponification number 90 and iodine namber 

4. Hydrogenated wax had a higher m.p. 8>-95 0°. 

13«     Wax recovered from Hungarian rice-oran showed tha 

following characteristics: m.p. 75-77 c°, acid number 21, 

Iodine number lo, saponification value 109, non eaponi- 

f labia matter 55*.9%. 

14.     Based on these date tha proposed quality prescripti- 

on« for rioa-bran wax may be summarized in Sable 2. (äü *), 

•13.     It can be stated that characteristics and physical 

properties of purified rioa-bran wax ara similare to those 

of carnauba wax. iPhoush the crude and unprocessed rioa-bran 

ww ooulâ not compete   with carnauba wax in lustre 
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ílable 2. 

Proposed Quality Prescriptions A or liice-Iirsn àax 

¡¿aia« of Product      Color 
T« 4„«    A/,i A    Saponi- iíon »a- M lociua    Acid    fi*a-i poniiri. ¿-P* 
number number tion able           C 

value matter H 

Crude Hice Wax       Brown     IO-5O   10-35   30-130     52-60 40-70 

SSiSÄ SSL w. XSäSfÄ «o    süT^iao    52-5Ü WM« 
—i——«—•———«——il      II        il   —«———«——•—————»««—.     »il            »linn»    -    1     11              —^———«»» III     .^«~—è—— 

eÎMtîa'nfo^wâx   *"•     2"*     6"1C  90"100    50-:* w-93 

Carneuba Wax Yellow     7-14     4-8     ÖO-95       52-;i6      82-85 

giving properties» oil absorption capacity was 

quite atet'iafactory and it gave o nice noiuogeneous product 

«han usad with othor waxes« Taie shows une ooapaimtive aerate 

of rice bran «ax witxi other woxea. 
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Wax epatant of Rice-Bran Oil by Comparison ./ith flax Content 
of Coijuaon Oil Bearing Seeds. 

16. The  wax content or crude rice-bran oil is dependent on 
many factors i (variety of rice,   eachniqua of ailling process, 
method of oil extraction,  quality of solvene,  extraction tea- 
parature  etc.) 

17. Typical composition or undewaxed and aewaxed rice  oils 
is given in Table $.  (Lawrence ano iary, Food .technology 
Chicago,  22± 1250.  196J. ) 

Table 3. 
Typioal composition of unôewaxed and de waxed rice -oil«. 

Character!atics Jndewaxedt Dewaxed. 

Insoluble impuri tiea % 

Acetone insoluble >» 

free Fatty Acids % 

Iodine Value 

Se panification Value 

tìnsaponif labia ¡¿atter % 

1,0 0,15 
3,0 1.0 

4,0 2,0 

100-105 IOO-IÓ5 

iuc*-l90 lö0*190 

4,0 292 

Proo data of Table 3. the wax contant of crude riot-bran oil 
is «bout 2-3%. 

**•     ffouffinf found that uost of the crude rice-bran oils 

presently produced in UBA contain   only 1-2)1 wax because no 

atteopt is made to extract it with the oil. Bice bran contain« 

in overage about 15% of lipida of which 3 to 9* ia wax. The 

oil-wax relationship will be dependent upon the solvent tempe- 

rature conditions, aource and the   «••        of the bran and 

other factors. On the bran basis this is équivalant to 0,4-1,5* 

« 
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wax. iìut only e pari; oí'   -ais ia a hard wax i'rsccion h»vin¿t 

n ualtin¿j point oí 7>í¿2 0°.  l'ha yUld oí iio-d rice wax iron 

the bran ie really about 0,2^.5. 

19.     Vuu.zeveswara onu is c.'wrlûîrs UGVö opinion  that from fin 

satiiaebed quantity oí 10000 toii3 oí rice bran oil produced 

annually in inciia about ^>QQ  ¿oas oí   íard v/ax type settlings 

way uè anticipitsted. 

209     Giovanni aud ..iaitiuen;-;ni (Italia ) isolated with an sol- 

vent dewaxin^ nethod (1:1 solution in comercial ne xa na and 

cooling at ebout 0 C°.)  2,5£ nerd rice wax iron the cruda 

rice-bran oil. 

21. Japanese outliors «sticata tue wax content of oruda 

rioi-opan oil rrou ¿,5 to 3,^,. i:utì Haujoriân crude rice 

oils produced at pilou plant conditions nave a wax contant 

iron 3 to i>#. 

22. aunmari8iu¿: we can stata, that tus cruds riee-bpan oils 

depending on production conditions, contain 2-5# oí wax. 

23. *íhe wax coûtent of crude oil oí other coranon oil ¿ta- 

rins seeda ic cjenapslly much   lower vhat those of rlca-bran 

oil. Here I want also/eXpiiesiae, that the wax content of 

cruda oil will be dapendent upon contitions oí oil production 

end «any. otlwr factors, *'or exaraple tua avoragt sunflower oil 

also hae    a ¿ivdu wax contant. 

24. üh* oil tan¿ settlings formed by cooling of sunflower 

©il under 15 0° consista of 96* oil and 4# wax. 

«5.     -Una isolated pupe wax has acid valu« 0,3, aapouiíicatioti* 

•alna aò,5, Iodio« nuiabsr ö, siting poiat 75-76 0°. 

**3jwf'ft 
,-r '-Jt-^-ir-.Ci 

 m  ">•" 
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quoxit it y oí* wa¿  io  v¿x'j ¿.¡¿11  v-.icat G,l>i oi crucia  oil. 

ine wax ¿süer3 in tarne ¿-ejüiin, E OII^IHüSü  irò a auiiilowar 

seed ualio.  iiiewux coment oi  sunilowji- .milt; 13 rciaùxval;/ 

ni;;;i 1-^/J ( Pu:-ov      id '.r-Asnov; i'oüc.e, üJíí'C;*.,  ¿ Gjriclinittel 

70 .  23>.  ISíGO). 

26, 'ai*  oawa-oiiljLet tran oil also coartino ü suoli amount 

oi' WöX (OJOut 0,^>¿ ).  i¿c  cuörocuöriaüics oi v/ax are  ¿ne 

following  neìwin. . noiui; 71-7;, C°, acid ,number 21,Ü,  ua.jani- 

iicätioii velue uJ,b,  ioiiin« mm^i' ;>,..,•   i'lic wax containo.capii 

alcohol, cwroüio uc'.d ar.o    ^-hyüro^docosauoic ociúa. 

27. 'ilia crude oilü oi other bil úatíria;; üJüúC as coyu, cota, 

secai«» }3¿auul' utc.  coiuaiu also o Suiall (¿uanüity of ./axes. 

i'Ua   vfixje .-/are isolated iron oil wan'ú-secfciin^s. In ciout oaaeo 

tue  aaouni;  oi' waxes is spoiler üuan C,l;5. Corn wpx irou 

Za a wvaLm  is co • posed oi lisüfcriacoafcane, ayrioyl üetro- 

ooeaaaLö and ¿n;/ricyl iaobeiuuute« 

26. Soybean wax, besan» seed wax, sor¿>iu..¿ ¿rain wax ore also 

kuowu, but tiiuy have ao i^ortanoa irom/cociuarcial poiafc 

of view. 
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Uses of the ¿lice-Bran Wax. 

29.  The purii'iad rice-oran wax bai  similar properties 

to those of tua carnauba wax. fhat means that the potential 

field of use of the rice wax is very wide, is potential 

substitute of Gerneuba «/ax rice-bran wax may be also a 

"aalting point booster" for other waxes. It can be asad as 

a hardener in leather dreseing, for candles, and in the 

manufacture. It may be also employed as a constituent of 

shoe creams, in photographic films, in ohalk f in matches, and 

in different polishing emulsions« 

K>» WIJSA rice wax is /DA approved as an ingredient 

or coating for candy, chewing gum and fruits. 

W» AB mentioned abova the crude and unprocessed rica 

bran wax ne • a quite satisfactory oil absorption capacity, 

and it gave a nice homo&eneous product when used with other 

waxes. rühis shows the good compatibility of rice bran wax 

with other waxes and enlarge the pcjsibilities of ite use. 

«.••^^ 

...S' x ,„   fi»'',  1 

5 '* *i < •"     «*. * ir  , 
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Cliemicfll ano ]&u.riúflcfftt¿ical Producta wnioa con 09 ¿«oovcrtd 

on a Goui:.itfrcxal doal<r-*roo ji ce-xirüti *ax and t^air Cata 

32«    Cue  sx  U-L3  jii:ir^ac6u¿icall^ iu t. rustic oonnonunta o£ 

¿lie rioe-bron oil ic oryzanol consistine <>!' i'crulic »old 

as¿ar 3.t'  -^iùbr^ue alcohol,  iMio coLuounu is bi'jfioaoioM 

i.or climacteric urouuieö unbclaucaci autonomic ntrvt and 

i.'or acceleration o£ ¿:ro./tu. Ohs way y.¿ the isolation oí 

or¡yü;;¿:ol is ¿1:3  crtotuuut -JJC a CIV. oil  00* s inaiala ¿rota 

soa<u.toc<: in oie alleai:1. xa¿iuia2 01* rica tararí "Oil («JûoCîiin 

Pfecï :>    lw^l/l^öu). 'íiig i.;siüüd ci uistillabion of ücrlc 

oil ic .gxersefcau wita ¡J* tauici* -jiio in3olufclo   >orcxôù 

coiiuüiut or^Sciol un¿ ./aa: Rutare.  Ai:ta ¿caiuJo ie wx'datad 

v/itM colo occ«Oüd to í-u¿)í¡ra¿3 inco jcutoue iucoluüla *9X 

sua í¿02wo:¿tó- soluble oryucnol« 

33*    Xnocltoi a ¿jrouíct oí* u..ojrr»ociwioa ox  oh^fciu is 

ocjv'iiiüu ¿'roa uúxs>;ftaü  jran«  if^e Liüiiuxüc-ui'á USE I1 a an 

uev3l0;>ac» uy '¡Jave ¿-al J criaba oo:jJ/u:.ü<Jt¿* PruuUCwioa ia 

eüw^iaüUjü uo 1CX) tous :>ar ¿¿ax* 

34.  : Ory-uuòi suâ' inositol ,/ea isolataci aloe *toa Itiaga- 

rioc rioa-urana rafep. riea-oran oilst 'cut only a* a 

racoxy Scald. 

i..*,.?-- 
^   **~Z^\ 
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aSia i-.îarlsa taoility of feice-bran-WajfT 

35.     As a preliminary i cmp...flaistf¿  taet/satinate tao 

tabiìity of a uew product  is vary aiificult. ¡Starting fro« 

the potential poseibiiitiaa of ¿se of riet bran wax and pro- 

duction dcica oJ plant waxea 1 oan ivi ta cha folic »IB-. 

tf.    SUa world production of vu-a cabla waxea la eawiaatod 

about 20000 tons/per year, about half of taia çuaatity la 

carnauba wax. Aie production of otlur vegetable «axai (lor 

axaa^lG cancellila, ouricuri, eugarscaae, yoyoba ato.) la 

relatively analler. Sb« ooat important ooneuaar/tf.e).a. ia- 

¿>ort practically oil the Hard vareteóla waxaa it uaoa la 

poliaaea, carbon paper, food «rapa, and vagetable and fruit 

coatins. *or the paat ten yeara the importa have «aoyated to 

over 20000 pounoa per year, appro*iaiately 3/4 of atte* waa 

carnauba wax. 'Aie couatrisa of bestem europa ale» laperte 

relatively high quantity of plant waxea. 

*ï»    Xaa price variaa froa 1100 to lëOO $ par aetxio «oa of 
wax. 

3».    Oaloulating «rith a potential rice-bran wax prodaotloa 

of 5000 tona par yaar and an average price of IMO § par torn 

tiia total value of production la about 5-6 aiiliec f pay 
yaar. 

WfaWppiWW ——iT..,iwl«l>r. WIlTl jp 
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¿ 1- ¿*$2*^àuL J* »*"' et-..-y*H, v^ 

'i   -   ••J'JJ      ^V:'Q       ¿Sit 

,39»      ^¿tt   .'ic^ ti .^   v>t'  ¿   -.t."—. 

ï'*'.c« oí* «»lia riwu   jax    i.».,,, 

'.  *'*..'.  , t'Ov   ,.  ;Jv_ •   *>¿<<»ra*o¿« v.a 

¿«ion .<orw  «-„  «*,.» iltaiito itily in« 

40.      *'ue   s-iu --les*  ...^».wwu  ui' ile;  ¿ran lawuviîjry ,8 GXM  sapa* 

recioti of crudi iioa-.irou  on  i»iu tafcsliu.-c wit/a iilwretiioa 

Or  QwUJiVi.* vi ,*iï ,.    .'.»g   sa „• ux • il   ;.*   ùi.^   kûlSHfl     uj'   y JL l j',/ÌQ*i cruda 

¿te« oil  to stfíiuu  ai.  ,.,   wJi.i^.T-íwar«  lo<ir li.mu 2o 0°.   *'¿ia 

oteaintà KO oaLlaU .tea- ran JJä cü io  »uas¿a ,,i*-¡. aet«oua 

or ìac-piOì>3;ì.>i© ut pt-au   ...   ,<¿r.- -uv.«   ..'as    ì^JM^U any ¿otity 

öOJUO *ra  wiiit^lv^d,   ^ix <JIí<J :.-oaa       »!'¿^'$e( ta.,s) itnaui 

a; 4i;:aolv-fi.   ¿. .   va»  .s ¿:.as¿lvtu  ,?ib.i   .oì  i .©¿¿ro^uol (OP 

float Oí..)   aii'I &    a ,. .$  r¡t'duj r«.i.aja»  ¿ridi esalvad. 

4t#     ..ora  ¡>uxu  ,-ö-C  .e   a'Ovjac ,u  ,/u.u  jr^ii'1'.nury t raiioval of 

»oia*urt aaù  ,'or*iw.j ..«**.**& ¿.,.0 a ai, u ,jti    wiwu ;>^oc aoxic 

cola it uaua ( c§» üdtwüia /.,0 e.) .  /,ia COM.MOIüíOII or mzw¿mm 

oollaotau ir^;...«uia -el./   •» :;yr /*taa giri.-piir, i'roa ciao- 

rica-oil aine:.u ano* a ..ar« ¿"afes^ ^»¿.riai, walou sa.ulas 

4owi -MI Ion er a»»oro^¿ is cài ¿olUn^u^i ..oiasura »od vola- 

tilo ait ¿or 4a,0 «&* 1.0*1  asa«,    utal t>si¿iclfa ^t> «ad a»2>$ 

•il *3t5 o»4 ?J,Üjé,  .rut v#ax ¿t¿ mû l/9ïfi roup« 

4t,    Io tao ìsae yjúic sc jai-t¡. Oü ®¿ ^ajc .s balae dono aero 

•tu. aoa?« a;- ¿sing solvuta. Ouo O« tu« v»oa^ÌJÌt tiotnoéa la 
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tua dissolving of rice-'üran oil in ìiaxane (111) and cooling 

of aolufciou ut a¿out 0 C°. À collate uev/axinfj is obtainable« 

Similar icflulus    ivo ¿as uiccolvin    ci  rico oil in a mixture 

oi *wjaylaaei.ricaio.i.ic.Q auû ujüaanol uuo cooling at 0 C  . 

4J. ¿itu tac  JL'tì  or in ¿at  ¿>r ¿ceding uescribed siivi« uethods 

un« amount of ;iOuüc.wi rice-fcran >/ex is about 1-1,>£ (crude 

oil basis),  uttccai c no a¿¿aaot is -ícele  ¿o attract it with 

can oil.  *'ht sjiujilicy o£ t^e rioa-Dran v/ox in Jae haxaut, 

wat W..SV co...i..wrci«l eolvouu ¿.or ¿xtruction,  a» low temperatura 

la relatively email,  ¿acre i or a iroci .oint of visw of rice-bran 

*ax /.odie ti on a ]uii>ax abtrabt i ou teuycrature la optimal* 

'iv:c effect or* tà:.iocrawur3 on the asiana extraction of 

acetona iusoluulu li^.aa irosi rica bran ìL demonstrated in 

Vault 4. 

fatila 4. 

ÉítHt tf f «Haaret are oa Ï40 ÌW«*« attraction of acetone, 

aj»i9>utI^lli4J>.fy.cti rloa/oren 

(<*ua¿axla¿i rica-^rcn .roa factor? ¿Carcaj) 

lupara turo 
#tO 

extracted aceton inaolubla 
liPias % 

5 

15 

40 

âO 

70 

2ö 

49 
ob 

95 
90 

95 

data larga eoale .xlanfee a oootinuouj eolvea* 
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extracción process is used. 

46. from lenown continuous extraction processes an filtration- 

extraction process seems to be optimal. OJhe flow sheet of fil- 

tration-extraction of oil from rice bran is shown in the 

acuerne JLI° 3. 

47. Äh3n a maximal wax production is the purpose a hot ex- 

traction is needed. üie two possible processes are the follo- 

wing: a) Extraction with cold hexane at about 5 0° to remova 

oil, followed by a hot haxaiie extraction to remove wax, both 

operations beine coadacted on a single continuous horisontal 

filter, »/ax is recovareu by cooling; the hot wax misceli» to 

5 C , separating the precipitated wax by cent rifugati on, and 

desolventizing the solvent wet wax by evaporation and stripping, 

b)  Single hot hexane extraction in a continuous horizontal 

filter. After hot water washing and separating the hot oieoella 

is cooled and precipitated wax separated by cantrifugationi 

A multiple cold solvent washes would be necessary to purify 

the wax. Aie desolventizing of wax is made by evaporation end 

stripping, sua flow sheet of both processes-proposed firat by 

PominsÉy stai. - is shown in Scheme 4 and 5. 

The first osthod (cold-hot- extraction ) is preferable. In 

thia method the data indicate that if rice bran is cooked both 

aot and cold solvent extraotiona can be performed in a single 

extrector of the filtration extraction type. îCUia method has 
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PRGPOSai) ¿LOW DlAaiAùi JCfr  BlfcSui'Alfr'OîiB PHCDUOiSQM Cg 

KICB WAX Aiti) OIL BY SINGLE  liOl ^HACl'IOS 

MARC 

i<ICÏÏ  BRASI 

¿iOì£ WA-Ï3SE 

«•MHMM 

VAX 

OIL MISC; 

OIL ÜIöCtfLU 

COLD HS1AKÏ 

HKXAHB 

I OIL ¿tüCOWBX] 

aïBÏStt 

on. 
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¿•ou si.Lüi-i'A.f;r¿oua ERQpj(/io:qs Oí* nica WAX: AX.D OIL 

í.ICiá JJííAí-J 

:^AL 
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*-J ime« 



- 20 - 

the advantage tiiac no watör or solvent washing is ueoeesaxy 

to orüáuca nurixi^d wax, and proüabiy only one centrifuga is 

ns'ceoßary« In tlij second .utüñoti die  uuil tiple number of cold 

solv.-ub wasues necssriuäte t*:u   JSQ   Oí" a number of centrifuges« 

49*      fue mo Uri ai üülüaca Oí üiie colü-uot „xürc-ction process 

i'or eiiiiultiJiìQOus reoovury of wait e¡aü oil is sliovm in feble 5« 

"   * "* 'fable 5« 

¿.atería! palonee of J¿Uü_ oold-.iwt; ^traction procesa for 

»•i.aultjPGQ.ue i'éoovsr.v of  >;ax and oil 

¿CO  jous of rice oren ) , 

Invest!^ ted 
ucearla! 

uiecontiüJOü« ^%o- 
WC^í  lowing.:! ¿tal) ?«¿?. r^^;0» ^f»« ¿1 Jy**' broa ?ilof plant) .c¿ 

GOUG'LiUOUÍ? 

iiiocr oruu 

Gil in brau 

Wax in bran 

if inai meal 

Jax recovered 

Oil extracted 

1UÜ0ÜÜ 

14670 

14A$2 

12500 - 

340 

Ö2*k>0 

I205O 

90«     ttie production of rice-bran oil end riot-bran wax axe 

closely conneotacl so-;i¿uer. faareforê ehe invjcfcl-çfcion of 

o oat 9 oí rJ.ee «ut   .uocâEaint; is vsry difficult, 'failing iato 

ooneiocrtíion only additional equipment required iu con^riaon 

with cingle oil i.¿**txocíiou wit*AOUt rio« wax ruoovary sì» et- 

tiaated *<¿ai]^.*at ana costa «r« »u—aiiLnd ia f^bia 6. 

.#. 

*vi. 
: if_> ty^f ' 
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Tabla 6. 
astiasted .additional equipment ana costa 

(100 tons per day rice-bran) 

(Eaead  on data of Pominslci et al.) 

Equipment 

Refrigerating units  (40 tons) 

Heat exchangers  (5) 

Cryetaliizer for cooling wax miscalls 

Centrifuge 

Punp for centrifugal liquid dischorce 

Evaporator and accessories, desolventizing 
equipment 

Stripper« dasolventiaing equipment 

Insulation of filter end slurryer 

Instrumentation of centrifuges and ûtsol- 
ventizstion equipments 

Pumps (3) and tanks (3) fox extra weaning 
of filters 

Ileal ooolers 

Gold room, labor» installation 

ütnar expensas ( piping,  utility) 

contingencies, engineering exps ter 

Costs 0 

20000 

2500 

5000 

15000 

3000 

3000 

1000 

2000 

1000 

1700 

10000 

20000 

40000 

Total additions! costs 124200 

51.   Qaloulatin« «1th fixed additional oosts of 22000 $ 

6 7«ar write-off sud insurance sad tsx retes   snd with addi- 

tional procesáis costa of 120 * par day with s 1200 $ par toa 

price of fio« wax, «te approximate att profit of 23000 $ for 
f 
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?I*nt operation of 2pO days i3 ppob*i»l«. 

52. The promotion oí hiüo quality wà*ea naads a blaacniSG 

of wax. &* nost erfici3r.t oleeciiinc procès« is ueing; Cr2<>3 

Uiasolvsû in sulfuric acid. 

53. ^ia quantity of Cr^ is i pax« par 1 P«* of cruda ri- 

aa wax. *na usa of fi202 UM) is also poaaiblt. 

54. «M costs of ulaaoiiinG or« approximately 0,10 $ par l=e 

of wax» 

i- *«• 

Vi-' 

- •• ** Sun**-" • "Si 

Vft. 

m 

-¿arma a¿é£fá0&íM'¿)fi~ 

fi 

I- 
NEI 

* *  ^.|¿; J*" 

AgT'j 

1^ *,-. 

St 
"*Aí^*'. 

""a. %*-f 
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Problems of tue ¿st ab lisais of Plants for the liecovar-v of 

Rica-Sraii Cil and Rice-Sran ;/ax. 

55. Generally the optimal location and size of a new plant 

is appendane of many différant factors  (raw material source a, 

possibilities and costs of transportation, resourcaa of labor 

force etc.)  In the last decades, a constant development towarda 

most racional middle and l»xse planus nas been gjoing on in 

processing of different cereals. She   • Iways increasing needs 

as wall as the unavoidable  striving for higher livine standard 

requirü also in rice processing a development towerda rational 
méthode. 

56. High requirementa on quality and loea ••   yield of rloe 

can aleo be obtained only by ueing the lateet ex?eriencee in 

grain storage and processine by economic middle JwtdiTnplÄlti 

otttöuc of 100-600 t per day fitted with a technology meeting 

all deuianda. In euch a mill, calculated an overoge quantity 

of 10%, 10 to 60 tone of rioe bran ia proauoed. If we take 

a bran-oil plant which ia integrated with the rice milling 

plent end utilizing the above mentioned quantity of rice-bran 

per day for a 250-day ye er the e et loa ted profit would be 

about 15-20%. 

57«    By eiaultaneoue rioe-bran wax recovery (with an oold- 

not hexane extraction) an additional profit of about 3-3% 

would be obtained. (¡&e economic benefits gained by eetaeliaaiaf 

a pleat fox the reoovery of rice-bran oil and rice-bran wm 

aa aa integrated part of an exieting rioe aiU ara toa 

foU owing i 1. yacilitiee already located euch aa atee«, «ait* 

•fid electrical aervlcea ahould be coaraonly uaed far bota 

ÜÄS 
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plani;s,  2« Tiie tronapo.it of rice-ursn,  arici tha ui-ùficul-laa 

to coll3ct it xor oil extraction ore aliainated* 

5ê.    Ix' tiia capacity oí" rice uill ic auui^ör than 100-600 

ton par «ay the economical ddveiitar'ae of an inkacrafctd eyaüen 

ere also acaller. 

59«    xn tilia oticu uut plant xov rica-bran oil and rica-bran 

wax ¿¿cover? uuy e, estacliauad aa complaíaly apparata unit 

oollactin^ cJae rica-uran raw material  i'rou uauy ciU'iaranfc 

aoell rice-mills. 

60.    Under spaoial oircuutttnuas otiiar   aaviafa     art alac 

poaaibla« ïor axaujle utilización of rica-bran In plant 

proüLicinr otìidr vt^a yacía oil»,  iti uun^ary Miao tna rie«* 

bran is transport ¿o plant ior vtoatabla (aun*lowai. ao>a) 

oliai and in ¿aia plant i a prouuoau tut rebinad rica erta eil« 

i atpara-cd crude rica oil production and rioa-oil rai'lninc 

is also pooaibio. 

f 
•if 

-^,1*^1* 

rf-      ? - 

;*W 
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Oil »ad lioo-Brof 
Vagi*Íftfíl Tf Uêê 

6i.   la oil rie« producing countrioo git at offorta   «oro Mad« to 
intrcxloo«  ntw aigb-yi aiding otrolaa of poddy • Uà J or oajootlvao 
of tho   brooding parogroa oro to previa« m riots «¿ta hlgbor yiold 
lodging roaiat*moaf Orly au * uri t y  , laerooood protoia o octant 
good soodllog vigor »rtaiatoaoo to blank la« , riti st amo« te tat 
rio« «ator «movili 9 oxoollomt allllag oad oookl&g quality oad 
cooking ohoroofcariotic» tic «CM lipid éomtoat   Mí     NI e on« «at 
of paddy is act bo found is «chlovod puro+oao. 
*t. ttefortuaotoly I AOVO BO dot« «boot lipid oad 
iaaolabla lipid   contant of now &la*~yloldlag rioo varlotlom 
oaoA •« XK-6 orna othoro.Iavootiaotioa of llpido of 1 
•ad 7 t9vi«t rioo varlotloo amoami «mat tao dlffomaooa la 
ooatomt bo too ta «iffortat rioo voriotloo groom «ador bao oamo 
eoaAltloa* oro not vory lafortoat, 
•).       Zho offoot of tao now aiga-yioldiag torlttlto at rioo 
oc bao rioo broa oil oad rioo broa   tax amm1a§ laématry 
la lad irò ottimo biabo r rlaldo » tao   mop« ooaooatrotod rioo 
prodootlon givo bttttr ooaditioao for aodoroliotloa of »ioo 
ailliag aad pvoarootoalag taoaalfao oad atom pooolblo ta tom> 
loot Jirgo qaamtltioo of broa of good amallty far aatimatiam 
of all oa aa iadaotrlal amalo« 

Éii t,J» 



44. Bxtraatlv« allllac af ria« la tat praaai 

sol¥«01 iaaaad • at« aaaytar 1« taa rlat «tiHf alaftavy« 

flM MI proet M (X-K proo« M )   § lvt • alfhar yi*14 «r rlat 

alts 1«M iDiiMl bttaaaaa . Darla« allllac the ftttj 

»•ata of ta« tran aio a*tra«t«4 

4axatta4 ritfbroa aai aradt rU« ail an a%talaa4« 

•%   9M a*4i aaaataa giva alaa a aaaaiaUlty far rlaa-ti 

aas saaaftry.Xa tat a awl Ml a*#at§t   ( aaa feaaaa   §• )   a 

aat araat ail la attalaa* aaatalalai ataat 1,3* af aaa. tala 

ataaa «41 la aalHê4 aaa «tow« fmw 2 aaya«aaa last »al*aaa 

tlaa la ta alla«« aryatal f tiaatlaa aa4 juatthlai a*t«laltaaa4 

«ax ia atpasata4 la • alaaalaal taatlaatua «tettatola all 

raflalat typo aaatrlfaaa. 

at,   Zaartaaaa aaaatlty af aax a*y at aavalaaa   (1 

latacf atala •aaarlaaats)   if of tar atatriraaal a»»—•»— ,< 

araa la alate alti àat aaaaaac aaa alarry mí feat    •    • • t, 

ta« team aaa adattila la acatalf aaa*.*» al at«IXa la taalad 

fa* araalaltatla« af aaa« laa fliaamiit at sauf1*4 aaaaaa» 

"»• aaaaW   wwwèaraFa»aaa»   ^^aaafwa*g*/aaaa*f   waaaVS    VaVvanaaaaajaaH    «aa    aHaa» aaaaw¿w   Mr 

taf   VMVav#ataaaa)ï   A§aMafâaÉ#A 
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Potentiaj guture Developments In the aioe-3ranpax 

grocgaalng Industry, and Possible lapadiaenta. """ 

70.       1 ganaral aodarnlzation and growth of rioa production 

and rioe processing will create new, nore favourable conditi-  - 

on« for development of rice-bran oil production and al so        r 

rioa-bran wax recovery.Since wax produotion in an Industri- 

al asount it not poasible without rice - bran oil extraction; 

the davelopment of the wax prooeaaing la determined with        i 

technical advances in rioa oil produotion. 
Tl#     ^f aesroity of dooeatic apure«a of oila and fat» an* 
t3C*ä^oaal dependence oa iiaporta la an incentive £or develop- 

ment tif tha/Wnlcifna of bren of go«4 quality ia solteoV 

On tha other side the eoonom o factora oparatina; in oil exporting 

count rit a with an inexpensive   traditional sources of oil ara 

likaly to detaraina the developnent of rica bran oil production 

for as Ion« as its coat of production la bisher. 

71.     Pwspsotivsly a produotion of rice -brsn wax in SA fmtmñt ef 

2000-4000 tons par yaar Mass to bo poaaible. 

;••» 
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