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Industrial Processing of Rice

SUMMARY

RICE-BRAN WAX RECOVERY AND UTILIZATION 1/
M

by .
Department or !bod chemutry, Univorctty of Toehniocl Soionou

Budapest, Hungary

I.  IWrRODUOTION |

1. As & by-product of rice prooening, rioo—bnn q-ounting to 5 - 13 per oent
the uouht of the unmilled rioo, is prodnood. 'mu nutritivo pratcin oont ent
(10 t0 18 per cent) of the rice-bran has a high potcntitl for food use 1! u
'oould be oono-atntod or oxtrm.d and rooovorcd ooono-ioully.

-1-/ The views and opinions expressed in this paper are those of the suthor and do
not necessarily reflect the views of the Seoretariat of USIDO. This dogoument
has been reproducad without formal editing.
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2. Rice-dbran oonte ns about 5 to 29 per cent (or on average 15 per ccnf-) of
lipids. The most usefu) and exploited field of by—product utilization in the
rioe processing irdustry relates to that of oil production from the dbran.

3. The crude rice~bran oil contains a considerable amount of wax. The
obarecteristies and physicsl properties of purified wax are similar to those
of ocarnauba wax.

4. This paper discusses some of the problems of rice-brun wax recovery and
utilisation.

QUALITY DEFINITION OF RICE~-BRAN WAX

5. An international standard for rice-dbran wax has not yet been established.
Aocoording to the prescriptions of MDA, rice~bran wax is the refined wax from
rioe-bran meeting the following specifications: m.p. 15 - 80°C, max. free fatty
acids content 10 per cent, max. iodine number 20, saponification number 75-120,
Based on the data published in literature and on the results of my own investi-
gotions the proposed quality prescriptions for rice~bran wvax may be summarised
in the following: colour ycllowinh—«hito. iodine number 4-20, acid number 5-20,
saponification value 80-120, non-saponifiable matter 52 - 58 per cent, m.p. 76-82.

III. WP RICE-BRAN OIL BY COMPARISON WITH WAX CONTENT O COMMON OIL-

6. The wax content of crude ‘rLco—brsn 0il will be dependent upon the solvent

temperature conditions, source and the age of the bran and many other factors, .
Summarising, we oan state that the crude rice-bran oil, deponding on production
oonditionu, ocontains 2 -~ 5 per oent of wex.

T. The wa.x oontert of crude oil from common 011-b0lring seeds is 'mcm'dlly
mach lower than that of rice-tran ofl, Here I also want to exphasise, that
the m oontent of orude oil will be dopondont upon the conditions of prOduotion.
Banflover wax, soysbean WAX, Sesame seed wax, sorghum grain wax eto. are also
known, but they have no importance from s commercial point of view.




IV. USES OF RICE~BRAN WAX

8. The purified rice-bran wax has similar px:bportiol to thosio of carnauba wax.
This means that the potential field of use of the rice-bran wax is very wide,

Ae a potential substitute for carnauba WaX, rice—bran wax may also be a "melting
point booster' for other waxes. It ray be employed in different polishing
emulsions, as a constituent of shoe creams and as an ingredient or coating for
candy, chewing gum and fruits.

Ve  GHEMICAL AND PHARMACEUTICAL PRODUCTS WHICH CAN BE RECOVERED ON A COMMERCIAL
SCALE PROM R RAN W ) THEIR USES.

9. One of the pharmaceutioally interesting components of the rice—bran oil
is oryzanol consisting of ferulic acid ester of triterpene aloochol. This com-
pound is efficacious for climacteric troubles, unbalanced autonomic nerve snd
for aoceleration of growth. One of the ways of isolating oryzanol is the
treatment of the dark oil obtainable from goap stock in the alkali refining of
the rice-bran oil.

10. Incsitol, & product of decomposition of phytin, is produced from defatted
bran. The process of recovery has been developed by several Japanese ocompanies.

11.  Orysanol and incsitol were also isolated from Rungarian rice-~bran and
rice-bran 0il, but only on a laboratory scale.

VI. THE MARKETABILITY OF RICE-BRAN WAX

12.  To estimate the marketability of a new product is very diffioult. ‘he
world production of the vegetable waxcs is estimated at approximately 20,000
tons per year. About half of this quantity is carnaubs wax. The production
of other plant waxes is relatively smaller. Th: most important consumer, the
USA, imports practically all the hard vegetable waxes. The oountries of
Western Burope also import relatively high quantities of plant waxes. The prices
vary from US$ 1,100 to US 1,800 per metric ton of wax. Prospectively the
marketing of 3,000 - 5,000 tons rice wax seems to be posrible.
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VII. TECHN] 38 ED YOR ™I RECOVERY OF RICE-BRAN OIL AXD RICB-BRAN
oo b

13. The simplest method of rice-bran wax recovery .s the separution of crude

rice-bran o0il tank settlings with !iltration or centrifuging. In recent years
separation of ax is being done more 2nd more by using solvents. One of the
possidle methods is the dissolving of crude oil in hexane and cocling of this
solution to 0°C. A practically complete dewaxing 1s obtainable by this method,

14. By the use of the methods described in ths preceding paragraph the amount
of produced wax is only 1 - 1.5 per cent, because no attempt is made by common
extraction t0 extract the maximum quantity of wax. For rice-bran wax production
a higher extraction temperature is needed.

15. A modern, sconomical, large industrial scale rioce~bran wax production can
be achieved by use of the filtration extraction process first proposed by Pominski
ot al.

16. The two possible processes are the following: (a) extraction with cold
hexsne at about 5°C to remove oil, followed by a hot hexane extraction to remove
wax, both operations being conducted on a single apparatus. Wax is recovered
Yy cooling of hot ax miscella; and (b) single hot hexane extraction in a oon-
tinuous filtration extraction apparstus. After hot water washing and separating
the hot miscells is cooled and the precipitated wax separated by cenirifuging.
The first method of cold—hot extraction is preferable,

17. The material balance of the oocld-hot extraotion process for the simultaneocus
recovery of wax and oil, and also the estimated additional equipment and costs are
disoussed in this ohapter. Some problems of the establishing of plants for the
reocovery of thc' Yfioo—b:an oil and rice~bran wax are described, and also the
ponibh effeots of the new high~yielding varieties of rice on the rice~bran oil
and rice~bran mx processing indﬁntry are discussed.
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VIII. "SEM" MILLING OF RICE AND RICE-BRAN WAX RECOVERY

18.  The extractive milling of rice also provides a possibility for rice-bran
WAX recovery. In the common X-M proceces a hot crude oil is odbtainsd containing
about 1 to 1.5 per cent of vax. This crude 0il can be chilled, stored and the
precipitated wax can be separatod by ¢ ntrifuging.

19. Laboratory soale experiments indicate that increased quantities of wax my
be odbtained if, after centrifugal separation, the bran is mixed with hot hoxane.

IX. POTEWTIAL PEVELOPMENTS IN THE RICE-BRAN WAX PROCESSING INDUSTRY,

20. A general modornisation and growth of rice production and rice processing
vill oreate new, more favourable conditions for the development of rioce-bran oil
production and also rice~bran wax recovery. Since wax production on an industrial
scale is not possible without rice-bran 0il extraction, the develcopment of *he

Wax processing is determined Ly technical advances in rice oil production.

21.  The soaroity of domestio sources of oils and fats and traditional
dependence on imports is an incentive for developaent. On the other side the
sconomic factors operating in oil exporting ocuntries with inexpensive traditional
sources of oil are likely to determine the development of rice—bran oil pro=
duotion for as long as its costs of production are higher.

22.  Prospectively a production of rice-bran wax in an amount of 2,000 - 4,000
tons por year seems to be Fossible.
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fzom it esa be used ss dietary supplements of visemine
ond proteins. The germ mesl is sn axceilent souree of
proteins of high tiologic.l value,

4. Rice drea cootains sbout 5=29% b @ sverege 158)
o€ 1lipids. The most useful and exploited field of by-
product utilisetion in the rice processiag iadusSry me-
letes %0 .hat of edidle o1l production froam the bdrem. The
ezude rice oil oontains a cunsidersdle Quensity of wex.

p 3 ™he isolated wex is siniler to carneude. vex. e

potential riee bren epplicetions sre summerised in
Schene Ne 1. (Mg )).

6. The purpese of shis paper 1s to explain seme pred-
1088 of rice-drea wax recovery sad utilisetiea.
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Qusality Dafinition of Rice-srsn WexX.

T. 4n internotional stanuard for rice-bran wax is not

yst publisied. According io Hruscriptions of ¥DA rice-bren
wox is tlie rerined wax irom rice bran meeling the following
specifications: w.pe. 75-t0 C°, max. free fatty scids content:
104, nmux iodine nuwier 20, ssponiiication numver 75-120, It
nay le uze‘d ander Tliz f3aersl Food, Druy onu Cosmetic Act

8t & wox. level of 50 vevem. as a coating vor cendy and
«resh .ruivs and vegatavles and 2,5% ae 8 plasticising mste- |
riel in caswiug juiss. |
8. venisteswara and luds oo-soriers ;ive the ollowing

oharsoteriostics of rice bran wax ( Ses i'sule 1. belew)

Ciworacteristics of Rige-Bran Vax

Description Golop L1odine lion sa~ Totsl Aepe

namber ponifi- Ash o®
| able mat- % ,
—_— — Ser % —_—
le Purigied Vaex Brown 10,0 58,1 0,3 a

2. /ax blesched
with H,0,(0,5 part) Buff 4,3 556 a1l @&

3¢ Wax bleached Yellowish
with 0:'205(0,5 Jort) wihite ,“‘l? 53+3 nil 80,5

&, ¥ex bleachsd
with 0:205(1 part ) ¥hite 2,5 49,3 | nil a

9.  Isuchiys and lMsmurs Zound thae following values for
Gzude rice-bren wax: acid velue 2,31, ssponii'icasion nuaoer
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147,8, iodine nuuber 70. the wax contained oleic, linoleic,

lirolenic, peluitic, ztearic and hehenic acids.

10, Raghun'a‘aa Rao aad Ihrisna ,;"Eulthy separated the crude
brown rica Wax into & low- and aigh - m:ltlag wex having
the following cheracteristics iivp. 35-55 and 80-83 c°,

:Lodine value 67 and 20, saponiiication value 115 and 109

regDe

1. Jenssen end reuge (J.Aw.0il Ciem.Boc. 30, I-14.1953.)
obtained a hard wax fraction from tani settlings of rice-

bion oll. Characteristics of the”wax; iodine number 11,1~

-17,5, free fatiy acids 2,1-—7,3% and m.p.. 75,3=79,9,

12, Japaness autnors gave the rollowing data m.p. 80-82,
8cid nuuwber 17, saponirication nunber 30 snd iodine number
4. Hydrogenated wax had a higher m.p. 83-93 ¢°,

13. Wax recoversd rrom Hungarian rice~bran showed the
‘following characteristics: MeDe 73=77 c°, acid number 21,

iodine number 13, saponificetion value 109, non saponi-
tiable matter 55,39%.

14.’ Based on these data the proposed quality prescripti-

ons for rice-bron wax wmay be suumerized in Table 2. (Page 6),

23 It cen be stated that cheracteristics and physical
properties of purified rice-bren waex eére slmilesre to those .

of cernsubs wax. Though the crude and unprocessed rice-bran
WeXx could not compete with carnauba wex in lustre




able 2.

Proposed Quality Prescriptiouns Jor Rice-sran wax

Saponi- ijon sa= ,

nunbexr number tion sble C°
velue netter #

naue of Product Color

Crude Rice Wax Brown 10-50 10-35 80-130 52-60 40~70

Purirlied snd Yellowish . .
3lesched Rice W. Vhite 4-20 5-20 80-120 52-58 76-u2

ensied Mide yax -lite  2-4  6-10 90-100 50-54  84~33

Carnsubs Wex Yellow 7=14 U4=8 B0=95 52-36 82-85

H

:*1vin(, propertivs, oil abso:pcion capacity was

quito .tatiuactory and ii gave @ nice nomoconeoul product

z, wihen used with other wexes. 'iis shows Ghe oo-rtnun morits

of rics Lran wax witu other wWoXes.
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Wax Coatent of Rice-3ian 0il by Couparigon with Nax Content
of Coumon Uil Bearing Seesds.

16. he wax content ol cruds rice-tran 0il is dependent on
meny ractors: (variety of rice, Gechniqua of milliug process,
metiaod of oll extractioa, guality of solvsnt, extraction teme
paratiure atc.)

17. Qypical couposisior oi' undewaxed and agwaxed rice oJilas
18 given in Wable 3. (Lawrencs ana JaLy, Food wrechnology
Chicago. 22. 1250. 196e.)

Teble 3
Typlosl composition of uncewaxed and dewaxed rice oils.

Characteristics Jnaewaxed: bcwaxed.
Icsoluble impuricies % 1,0 0,15
Acaetone insolublc o 3,0 1,0
Free Patiy Acids % 4,0 2,0
Iodine Velue 100-105 100~105
Seponitication Vvslue 180«190 1o0«190
Unsaponiriesvls iiatter % 4,0 2,2

From date of Dable 3. the wax conteut of crude rice-bran oil
is ebout 2-3%.

18, Qousing found vhet wost of the crude rice~bren oils
pPrssently prodgcod in USBA contein ouly 1-2#% wax because no
attempt is nmade to extract it with the 0il. Rice bran conteing _
in aversge sbout 15% of lipids of whica 3 to 9% is wax. ihe
0ilewax relationship will be dependent upon tue solvent tenpe~
reture conditions, source and t:hc‘ age of the oran end

1

other flgtorn.‘On the bren baaia‘thil is equivelent to 0,4=-1,5%




wax. Sut only a peré or .uls is a hard wux Lraccion having

a meliing poing off v5-02 ¢ dlie yicld uf hs.d rice wax irom
the vran ie reclly auoui 0,29

19.  Vec.lzieswara anu uis cowrriers ucve opinion thet rrom en
estinel.d quandity of LOCOC bons or rice bran oil produced
anwuwally in lndia auboub 500 vong ol iexd wax type settlinss

nay ve sllicipicated.

20, Glovauni aud ..81uiuneunsui (ILtclie ) isolated with en sOle

vint dewaxing nmethod (lil solution in cormsrcial nexsna end
cooliny; at ebout O u°.) 2,553 hard rice wex Jrom the oruds

rice-bran oil.

2.  Japanese cutliors ssbicete tie wax coutent of orude

rice-bran oil crow =,5 to S9iee W Rau_crian crude rioce

oils »roduc.d ot jiloé plunt conditions Lave a wax contsut
{

fxon 3 £0 S

22, Summarisiu; we can stete, that Luo crade rice=-bran olls
dependin; on produciion coanditions coutsin g—s% 0L wWaXe

23,  vhe wax content of crude oil of othey comrion 0il Leg-
rinz seeds ic pensrally wmuch lower ulat tiiose of rice-bren
oii. Here I want also/gﬂphasize. Ghiav Ghe wax content of
crude oil will Le Gaepencant upon conGitions of o0il production

end meay othsr fuctors. sor exanple the avorage sunclower oil

also has a _iven wai consenb.

24.  {aw oil ten: 868Gl.lings rorued by cooling of sunilover
oil undexr 15 C° consists of 95 oil ang 4% Wox.

25. ihe isblated pure wex Las scid value 0,3, aagouirica£1ona
‘value JQ;E, iodine nuuaber 8, uelting voint 75«75 0% The
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.o.ooquaniity of wox is very sacll cocub (,14 or cruua oll.

e wax $SGers in vani secil B origingis Jrowd sa'lowver
seed uallse Wig wux couuvelt o1 sunrlowcy aulls is i¢lacrvely
ui,«;;}x"l-ﬁ«,«.‘- (Yo.ov 1d Tvanovs Weute, Lw2iles, 4 ssricanivtel
20. 2354 195%).

2. tue sawa-wuilist tran oil also couieins o swell awount

of wux (euout 0,54 ) L0 cusrscieriscics ol WaxX ure une
followingt melvin, Hojus 71=75 C°, atid nuniuer 21,54 sasonie
J.‘icat;‘ou value uoyhy S0uine numusy F,.. e waxX containg ceril

alcoiioly, c.rotic ucld and *—hyuro.{y:‘locosauoic ocids.

27. Whe crude oils of other bil Usarin T Scuds as coya, culd,
segaie, déaiutl vtces couvain also a awall quancity of waxes.-
Wil@ vaxsg were lsulated .iom oil vaiii-sestiin s. In tioss cesds
tue amgunt qi' =.zaxoa is s;na;’.lar waan C,l;’.’;._ Corn Wax L{row

g8 meys L. L. isconm )o.,ed ol as muaconcane, uyricyl tetra-
oosanaba and m"rloyl 1sooenuute. | B

Joyuean wax, sesaim seed v.'ax, sorguu..x \:,-rsin wax are also
xumm, out tuuv navc—: uo 1M ;ox‘wnce ;'.*om/?:om..‘arca.al podiat

o view. ‘ o

T T




Uges of the Rice-Bran Wax.

2. The puriried rice-oran wex bas  similar properties

to those of thu carnauba wux. ‘het means that the potentisl
T1leld of use of the rice wex is very wide. As potential
substicuve of Cernauba wax rice-bran’wax may be also a
"melting point Looster" ror other wexes. It can be used as

8 hardener in lzather dressing, for candles, snd in the
menufacture. It may be also employed ss a constituent of

shos cresus, in puotographic films, in chelk , in matohes, and
in dilferent polishing amulsionp.y ' '

0. InﬁﬁgA rice wax 1s ¥DA approved as an ingredient

or costing ror candy, chewing gum end rruits.

31 As mentioned sbova the ¢ rude and unprocessed rice
bren wax as s a quite satiaractory oll absorption cepscity,
#nd it geve a nice houwojecneous product when used with other.

wexes. This ghows the good compatibility of rice bran wax

with other wexss and enlar;e the pcssibilities of itc;ull;
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on 8 Couwderciyl Sculy. sxon iice-vrun «3x 8nd usilp Useg
1 y )

32, Qne o1 c;e aha*uéceubically 1ut.rasﬁiug conpousies of
she rice-uran oil is oryzanol consisslng of {orulic useld
gzusr of .;1u$ryeue olcouol. Mig couounu is ¢iricaecious
Yoy elimecc.ric uvrouvies uunbalanced aubonomic narve and
+or acceleraflon of srowiue On: way o¢ the igolation of

oryssaol de ¢iig vreaivnuue ol ders oill ovscinable Prow

goapLtoc: 1n ¢ae oliteli gecriulagz or rice Lyan oil (dauaﬂlll'

v

vos 10 1.441/1360). s z.sdiua of aistillabion of GoPe
oll 16 exvrsctea wita aetainol. Jio insoluble vorsion
coLvaing Oryzcaol unG wax Suters. Jais wcosiuue ie uvedaiod
wit.y colo uecvond Yo gevtrave invo ucgioue iugolavle X

206 Lczwole -doluble oryucnol,

3. inouitol g prouicy of w.eoavorivion o waytin is
OLSCLINCL CIOM Wwuass63d JTune e LOBULLCLLLS QO Veen
uBv2looau uy wevelsl J thuiawa coLsu—kves Prouwucsivn 18

6Ly .tvsu w0 10O Tonz u3X youTe

M. © Ofywuuol sud’ inosiivol ves isoluiad algoe *»oa lilﬂb"‘

rior rice-iraus reBp. rice-oron oils, tui onlyeas lli'-

ruvory Bcala. R




3%. As a prelinicary i cup.esize, "Exa:;;ncimtc the merxe-
tability of a new product is vary dlrficult. Starting from
the poteutial poseililitiae of use of rice bren wex snd pEo-
ductlion dota ol plant waxes I can wite the follewing.

¥. Tae world produsction or vissteble waxes 1a es.imeved
about 20000 tons/per yeer. Atout helf of this quasntity 1o
carnauta w.ax. tae production of othir vezeisble wexes ( sor
exsuyle csncellils, ouricuri, sugar=caue, yoyoba e80.) is
reletively smaller. The nost iuportaat conaum#lolol. in-
20rt practicslly oll tue hard vezetsbls wexes 1% uses 1»
polishes, cerbon peper, food wraps, sud vagetable end fruis
costing. For the pest tcn Jears the iujports have swounsed to
over 20000 pounas par yoasr, epproxiuately 3/4 of which wes
osrnsubs wex. e countri:zs of destern durops alse isperte
relutively ligh quantity of plani waxeas.

31.  ‘tae price veriss from 1100 to 1600 # per mesric tes of
waX.

38, Cslcoulsting with s potential rice-orsn wex prodeetioa
of 5000 tons per yesr snd an Sversge price of 1200 § per ton

Cae total valus of production is sbout 56 uillien § per
‘ Jear,
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ce) o L@ cou ciclion of "rung"
oollecteu 1 wuis el aiur cogsm gir! ol JFod oxues
rice=0il 3luc ¢ #rd 8 ..are iebtty wse.risl, wole. setiles

downs Ja lon er sword e is i Jollowi.ze . oiséure snd vola-
Sile Daccer 40,0 snu 1,004 ssau, weul psiilcles u,5 and 2,23

oil 43,5 and 75,04, .rus wax &,< aud 17458 vORp.

4. In %..0 1886 Yuuss0 S 0Xut.0o0 0O J8X .8 beinc wone moxe

8ud aore By usinyg solveatse Cus ol tue pesciols neshods is
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tue Jissolving of rice-bran oil in ucxsne (l:l) and cooling
of solubiocu vt asout 0 ¢% A couylece dewaxing; 18 obtainsable.
Siniler zgcsulés _ive ¢as uicsolvin: of rice oil in a mixture

oi weayleueiriculo.livo and wydilonol uuu cooling at O c®.

4. dl¢un tae ale of in vuv proceding uwescribed simple ueshodus
vild @20wWwib of prouac .y rice-Lran wox is sbout 1-1,54 (crude
oll Lsels), uvecLuie po avedwot ig uzde (o axiract it with

Ciae oil. Jhe colusilicy of bue rice~Lran wax in éuae nexane,
.8 C.8% CO..giciul solveut .Loxr sxtroceion, 8¢ low tomberatux‘
is relebiveiy ocuail. lasrsiora lrow _oint of visw of rice-uiun

wex J.oduction & udpudr esbrabtion teuscrouure is optinal.

4. D¢ cffsct ol Leapcrasur: on tiie us:ana extruction of
¢cesong ingoluule 1i,.03 Jrom rice bran is uesonstrated in
Jaile &,
Tavle &.
#liset of te.peroture on t.uc yexsue astraction of acetons
ipgolutle 11pids from rice bren
(.«anjerien rice-iron .roam tactory .lsroey)

Syuperature kxtrected sceton insoluble
c® 1ipids 3

28
4)

6b
85
90
23

Lo

@ Ia apebe dete largs sosle )lenie s continucus solvess

¥
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extracition process is Jsed.

4. Ffrom known continuous sxiraction proceases an filtretion~
extraction process ssenc %0 be optimal. The flow sheet of fil-
tretion-sxtraction uf oil Lrom rice bran is shown in the

Scheme 119 P

47. Yhan a mexiwal wax pioduction is the purposs a8 hot ex-
traction is nseded. Tne two possible processes are the follo-
wing: a) Extraction with cold nexane s aobout 5 ¢® %o rémova
0il, followed by a hot nexane extrsction to remove wax, both
operations bsingz conducted on e single continuous horizontal
filter. Wax 1s recovarea by cooling the hot wax miscells to

5 C°, eepargting the precipitated wax by centriiugetion, and
desolventizing tha solvent wet wax by evaporstion and stripping.
b) 8ingle not hexans extracvion in a continuous norizontal
£ilter. After hot watexr wesaing and ssperating the hot miscella
is copled and orecinitated wax sSeparated by csntrifugation,

A multiplo cold solvent washes would bs necessary to purirly

the wex. lfne desolventizing of wax i1s uwade b& evaporstion snd

stripping. The flow sheet of both procesass-proposed first by
Pom'nsky. :tal. - is siown in Schame 4 and 5.,

The first wethod (cold-hot- extrection) is preferable. In
this method tas data indice$e that if rice bren is cooked both

hot eiid 00ld solvent extractions can ve perrormed in @ single

extractor of the filtration exiraction type. This method hes
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the advantags tLac no water or solvent washing is nececsary
to oroduce puririsa wax, and prouably only one centrilupe is
Dgea.5arye lu a3 sccond euhod Gihe walsiple nuabexr of cold
solv.ub wasues uccsscicabte Luc use oi @ nudber of centrilugese.
4. Lue molerial vuloncs oL ¢ie colu-ito xiruciion process

sor simultungous recovery of wax 8uac oil 1s siwown in w:ble Je

VR ; . Paule 5.

iatexdal hzlance of tus cold=-iub_cxuragiion process iop

8:nulboncoug recovery of wpx und oil

L¢0 sous of vice vren) X o
. ‘ . :
?

Iovestiyuced Coutiuuoug . Diecofxtinuou‘: oa
e \ NP ce~3 ( .lungerian rice
L%ﬂbd?a.al N NP0CLL8 R%Oml.n--.i 31‘.‘01) Lrén 1’110% plunc) 1“8

itico_oraeu 160000 - 1000

Cil in bren S w70 T 12500+

Wax in Lran w353 om0

#inel nesl T w2 B2450

dax rocovared ¢ 255

Uil exirscied g . 120%

90. e productivn ou rice-uran oil end rice-brsn wex oxe
clozely conneoisi 0, .¢luer. snarelore the inv.cti shion of
cosls of rice mx ;uocasaiug 1S vey JilTlicudt. wasing iute
oongicvcravion only cddicionsl equipuicut requixed in couperison

with gio le oll catrocuion wituous Fice wax recovary vus ee=

binsted eqguipneui sud costs sre sui.srized ia dcble 6.




“able 6.

ted additional uipment and cosﬁs

(100 tons per dey rice-bran)
(Bacad on data of Pominsici dt gl.)

D S SR R —

Equipment Costs #
Refrigerating uhit:a “0 tons) 20000
Heet exchangsrs (5) 2500
Cryetaliizer for cooiing wex miaéalla 5000
Centriluge 15000
Pump ror centrirugal liquid dischorge 3000
Bvaporator ané accessories, desolventizing
equipuent ‘ 3000
Stxipper, dalolve'ntizing equipment 1000
Insulation of filter snd slurryer 2000
Instrunentation of centrifuges end desol=- :
ventizetion equipments 1000
Pumps (3) snd tenks (3) for extrs wasaing
of £ilters 1700
Leal coolers 10000
Cold room, labor, instsllastion 20000
Other expenses (piping, utility) |

contingencies, eunginsering expe ser 40000
Total additionsl costs 124200

51, OCaloulating with fized sdditionsl costs of 22000 §

8 ysar write-off snd insursnce sud tex roéu and with e4di-
tionsl processing costs of 120 § per dsy with & 1200 # per oo
prices of rise wax, the spproxisste net profit of 23000 § for
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plant operation of 250 days i3 probadle.

52, Tae prouuction of nigh quality wexes nesds 8 tleachizg

of wex. Ths most esficiant blesculing process is uegling '3::':203

53, uhe quantiiy of c:r:205 is L parc per 1 part ol crude ri-

:6. wax. Toe use of ii505 (23;) is also possitle.

dissolved in suliuric acid.

54, Tae costs of bleacuing are approxi.na"aely 0,10 § per i

of waXe
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Problems of txe msteblishing of rlants for ths lecovery 61

Rice-Cran Cil and Rice-=Tran Jaxe.

55.  Genarally ths opiimal iccation and size of @ new plant
18 aependent of weny difrersnt raciors (rew material aou#ccl. |
possibilities and cosits of transportation, resources of ilbor 3
fo;ce etc.) In the last decades, a constant davelopment towards '
| mo‘st racional miadle &nd large plasuvs uaes been going on in
processing otr difiersut ceraals. Tue o lways increasing needs

8s well as the unavoidable striving for nlgher living standsrd
requirs 8lso in rice processing a developiient towsrds riéionll
nethode. |

3. bign requirements on quality engd loss o yield of rice

cen also be obtzaincd‘only by using the lateat experiences in

| g;;;g‘i‘n‘st:or'a'gc and prdcouing 0y scomounic middle Mu‘n"ﬁ plaats

ou@pgp qf lQO-GOO t per day Ilicted with. 8 technology meeting

all dmaﬁés. In such @ miil, cslculated an ovoroso‘ Quantity

of 10%, 10 to 50 tons of rice bren is proauuced. If we takse

8 bren~oil plant which is integrated with tae rice rilling

plent and utilizing the above mentioned qusntity of rice~bren

per dsy ror & 250-dey yesr tihe estimated prorfit would e
about 15-20%.

57. By sinultsnecus rice-brsn wax rcooviry (with an 00ld~
Lot hexsne extrsotion) an 8Gditionsl profit of about a=3%
would be obteined. The economic bensfits gained by esteblishing
8 plent foxr the recovery of rice-brsn 0il and rice-bres wex
88 an integreted pert of sn exisving rice mill are the
following: 1. Pacilities slresdy located such as stesm, Weber
snd electriosl sexrviges Md be commounly used for both |




planis, 2. The treas, 0:t of rice-trsn, anc the uiificuliies

¢o collact 1t for oil extraction are sl.minatsd.

8. I tie capscity of rice will ic swulier tinan 100=-60C

ton par uoy Lhe cconoaical adveataree of an inle;rsced cysien

are ulso smaller.

%9. 4n tiis oucu vue plant Jor ricu=-bren oil and rice-bren
WOX 1ccovery uuy ve estaclishied as conpleBely sapsrate unit
oollecting che rice=-cren raw wstsriasl rrow waay dilierent

sa8ll rice-n1illis.

60. Under spscial circuustances otilaxr saviags are 3180
possivle. for 3xsuple avilization of rica-bren in plens
producing; otuer va evecle oiis. lu uun ery ulso tos rice-
bren is transpor.ed ¢o plant ior vegeusdvls ( sunslower, soy)
oils, and in onis plont is prouuced Gue revined rice vrem oil.
4 separacud ciudc rice oil producticn asnd rice-oil relining
is #lso possidis.




. In all rice producing countries gieat effer:e were mede S0
introduce new high~yielding streins of peddy . Msjor obdjectives
of Shs breeding progrea are %0 provide new rices with higher yleld
lodging resistance, etrly maturity , increesed preSein content
£90d seedling vigor ,resistsnce to blenkiag , resistemce S0 ths
rice weter wevill, excellent milling snd eeocking gqualisy and
cooking cherscteristics etc.The 1ipid eomtent and wex comtent
of paddy is no¥ de found in schisved purpesss.

62, Unfortunately I have no date sdost 1ipid sad wax scetone
inseluble 1ipid content of new Aigh~yieldiag rice varieties
such 83 IN-8 and others.Investigetibu of lipide o€ 2 mmgarisa
and 7 Soviet riot veristies showed Shat the diffezences in wax
oontent detween different ries verieties grom under the sene
conditiocns are not very Lmpersaat,

é). The effeot of the new high~ylelding verieties of riee
on She rice drem eil sad rice drea wax peecessiag industry
is indirect .The higher yields , the nere otneeatreted riee
produetion give detter conditiens for medernisstion of rice
allling end preprecessing technique end mels possidle S0 eel~
lect Yapge quensities of brea of good quality fer extzeetica
of odl om an iaduptriel sssle.

|

e
oy




64. Bxtrective milling of rice in she presence of an orgeais
solvems pened o new ehepter in the riee milliang histery.

The new process (I process) give 2 higher yield of riee
with less ksrnsl breskags . Duriag ailliag shs fotty cempeo-
nents of the bren are extrected and high guality Wworedvets
defetted riee~brea snd srude rice oil asxe btained,

65. The X-li precess give also 8 possidility fer ¥ieo-brea
WEX Jeoovery.la the acymel X-d precess (see Schens 6.) o
Mot erude odl is obtained ocentaiaiang Heut 1,9 of wmx, Mis
erude oll 1g ehilled sad stored for 2 days.Te Jeng residence
time 135 %0 allows erystsl formstion tad grewth.Bhe precipiteted
Wax is sspereted in ¢ clsssies]l ceatinseus vepstsble eil
refining Sype eemtrifugs.

6. Ineressed gumtisy of wex mey V¢ odteined (Mnhbo-
FOtery astle oxperisente ) if ofter esntrifugal sspesetisa ,the
ren 10 aled with ot homane. The durry o/ het hozmne ,0uSzoe~
ted dreoa snd miseells 15 seatrifuged. Do aiseells 48 eealed
fox precipitoting of wax. The flewshee! of medified puceess
is showm ia Sehewe 7.

67. The evestusl purifyiag snd Mleschiag of wem nay be asde
by previcudly Geosrided methed.
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WAX RECOVERY WIWd SEM PROCESS
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Potonbial Future Develog.“onts in the Rigg 22 ';n' !_a; |

&ocgsggg Ip_dustr,z.and gossible Igpedi.aggggg

70. A general modernization and growth of rice production
and r:l.oc prooeasing will croato new, xore favoursble conditi- .
ons .for dcvclopmnt of ricc-bran oil production and. slso . -
rioo-brnn wex recovory.ainca ‘wax produotion in an industrie

sl llount 1- not possidble without rics - bren oil extrection:
tho dcvclopmnt ot tho wai processing is determinsd with e
tuohn!.cll ldvancoa in rioo oll production. @ = .

n. Thc m;.-oity of domestic sources of oils and egm and -
tnditional depondcncc on 1mportl is an ingentive Jor develop-
ment .:Lf tha/?c?ﬁﬁefng of bren of goed quality is solved, .

Ou the othnr side the econonm'o ractors opersting in oil - eXporting
countries with an inexpensive traditiomsl sources of oil are
likely to determine the development of rice bren oil production
for as loug as its cost of production is higner.

72.  Prespectively a production o rice -bren wax in sa smouns of
2000-4000 tons per yesr seeas to bo possible.
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