v YYY G YFY doioo 1 AYAY ole aiiad oF o)lod ¥V aly o i aSitils 4y,

S Tyt gy gy 1 IS s 03l g

oo bl (5538 5 ple SHL - oland mlio 09,5 e
o9 Jdo

oo Ol (5,5L8 g ple b - obed lio 04,8 oye
VIRV Cagai g 60 AVENY 2o g 6)

oS>

-

WD Saally (1008 (oo mip g L5 ] ez e 385 i WVl GV L oy

P99 ool Gl 3 g e oolaiul 5l (g5, Jlackos b

e Ofgy Il jalite b gl CEIIF gy Si9e g e 10 Gl @ Gesey gy I S 05 eole 0y Geios ol
ad ooliial sl Pl glize a4 8% Jly 5l w8 gl ;8 o jlas Sailegit olfiws Kl salizul L T e
S ol Glis ey, gy, g oead el GJGT o8 05 Pl als oeg; 5l lgs O 0,55 olKws S eolail b sy

dhosgt @yt g £ g (gogadlye sl 005 FYIB (T (lime g G2l (g0 0yz sladel Ko 5l 2t ety el sop
S Saanwlas o FA Jald ool agg pege o allar §eh il ol oalazlly st Sezibs VA slos ;o (gbuke Jese
12 Jole Sy plsie 4 pge e Of o9t S ppeelS 003 TOY Gz sl o0 FF ol kg, 6 4 S>3 051 pge o TY g o]
D9y SIS S ab by Ul L gl b azily elet ol aglie gl by S35 15 o)1 e o e sl S

el Satlgh dsl 51 2t g e 7t e 9o 9

S S 05 ooke o 9 u"&._’_YL‘ar ARV W- Ny Q,"'-’) ‘PB Q.c,) ‘Cl)z.l...a‘ TR e . ‘5%‘15 ‘Su Dj's

ety 59,5 59 o1 55 sl £ Sy collad 31 20
G dos onlil late g ool &)l alisgs o5 Sg0i

0,8 Jld b |y w3l 5 0500 6T slr g0
6’9 |) TON Vg [&] YAFA ‘JL..:)Q ‘)f..sljlg.o.b 9SO
gl Ol Jog gy Glowl 5l an cele sz
a5 25,5 A ol 5TYL CuaS b oVl e, 5 WSges
9 hal Wa> GHPES A o (65T Aial 4
ghacsl aulp G5aless il o] 5 kao 040;
Phel 15 awg wd 1S5 b [V] LaST aliwss
el ane; o ol 0 ol oldlas IRVEYL S
9y Olgn b ooad el gy g Gl e,
Jo o [10-0] asl S5 o sgei glysed
il s> & > 5 byelS I can o Lol
5 Sl ople mlio alex i K0 plio 0 (Ses
i san o V] ans e solinud T K wbio
> Ofgs 3 e Ol G 5 eole Wyl jas

Sty

o

Ao

by e sledle; 5 &5 (D 51 Sy @i
Sy Sypa g g Sl 0l e S Ll
Sy gy 585 whel P8 o olr Jgama
Wiz Lo ugew ) 0fs) gl gy il
2 es @y pege S SheP Of) Wy ol (e
oy 00 Jle ln 28 (oo el oygdS 5 an
g 5 Shss 089, D5l e S Gy AVl
S Olgie 4 gin uge Ll [1-Y] 00,8 o 0y i
Al Ay 26T (glayslS o 4y, Jemily gt
Sl e 53l G g 0,800 15 eslind 5,90
w7 et Gl el 1 51 ks, sy g
ez sl g DYl gy S a4 g 09 e ol O
3955 o ) I 81055 S5 s, oy
b o piS WSl o oF ) el ags by, oS
by dee ool FNAY Jloys Sglys . [Y] 00,8 olasil




VYAY olosian! oF o,lad ¥V 0l ‘s 0aSls &y 85

YFA

@l P al>pe o o

ea Ol (silulaz al> o

L OR9) ) 5 pye o pe o

15! Ao o = i)

039 A5 998 (gems 3 )5 Voo gl Fad o S
az Ve sles 50 59, Al 90 Sde gl 1) ol g 0
0,lgd i A1 Sl gee L5 ools 1,8 o) Sl
9 o (pizradg 00l par odind JuS25 sledgl
o 800 s 209 351 P> 0 Jo JlB Slge s
ds Sdo 3l am Lol adlal ol 4 oh%e Jlo s >l
005 aluS g ol 3ty 9,95 e 9, LD
)l 4z gl gl Jas (b 5> Plo Sl a0
obes Slr ghiml Joe w0l a3 8 a5 0 Pl (e
b adgai Ulo 1) 1 e g 0 00l aalol , L5 5,90
cogilaz 118 55390 Jlaisl glo allsb

sl Yo dla om0

oBiwd Ay ol Blojl sy 0ad 25l olge
Sldes Sy 5 ad (o Pl L5 50 )lg0w5es
2305 Len (090 9 (oo Slga (55lulax

oo dgo (Gilwlan dayon g

20,0 K s & ] s Fomodlas (glulaz jalai o
S S 4y o 03500 boglie ul dilol T &4y (s
Sloy ol shewe Slge ol (5 eSS Jarme (slod j3 b
oolazul b Laled g ol asdls i a5 ey S
w0, las ol sromodlge g Blo §ab il Ko
[1-4]

Tr oo pB 09 | 5 pgo dl>yo—d

VTS AL ¥ V5 [PV ESUS PRV IR VIR [t IO )
3 Jibog ¢ W] @ip e 6L 89, 5 5 p5a
Sieagy oleiie 3 anl ol 2l caz oY Sl
g a>lg (gilail ol g cual ) G a5 0l aS s g b
9 adlllae 950 S Wb 00le Angd Slidas oyl gae a3,
g B 09 5l 55 pge sl ST 8 o)
o o ol 0t St soilolas asly ¥ 5l i
: Casl sal (V) JSB 0 a1 3

Tl Sazr oy Gl gl eaml il asly-)
P> Ofgy 0 walr el SIS L (g3ge

4 e olend mlio yo edlizud ly zip g
Col glos )5 51 Ko S g)ls &S ws olge s>
S 4 pY Sl e mp (ugey Loy lp &S
d97p olewd loould b Jay o &S &5 oo
a4 Sl B 3o Slge a5 093 (g0 g Wil (o0
4 g ogdle ;0 DML (phnr g S9b ATy G950
ol GO O ) sl &5 008 adgl dlge 35, yue
&S dgiue odlitwl goasie S Wb dlge I OMSKEL
oole Sy (sl S 0> eole gh e i 3 e Jga
il o Consy lady o Glalejl dhengy oaiiS S
ao, 0 A G P slls Yaase gy waew pl> (6,
oo Lou oS 5 05T Gy slosend odly | sagedlys
Gl i bgliee 45 age dlyo 090 gyl . il
oS S5den o @it oy o1 OB 5 Sl ST oz
Plaz g ail gt 003k b Gady S aS eols
OF9y 3 (mge dlge I3 cnlply all by s
3 eslaiud 5l S al> e S lgie @ mip Guge ol
@l @lio j3 G5 wo oole pleie 4 oéy) O]

. [\V] Sl 00l
5 Az (539 S5o9kaS S)lie VIVA Jlu Ll uld s
5l FOe p fl )ei5 )5 et g i g
el 30 985 Ol ST e a8 atlee JLow s
1] 30 39790 gy Oliee 4 Colie b g 00, Ke Upan
OEay A RS Bre S Olgie 4 Wl (oo @ g
IR0 mbo 0 1o, 5Ly S s eobe b (ST)9>
PIL8,S 8 azg 0500 g5l Galeo plice alax
Tor ooy Ly 5 @S ab ool o]y allas ool
3,90 Wy g P15 s 5 555 poa anl sy
Satdgl sl b oals adgi oole ollgig 423 )8 18 oy
3 )5 S S S ws odbe (ylgre 4 S S)bw

c el 00,8 aglie o ls

wilojl 9,

[-V] 52 (ogmg dhuwgy 5 IS 25 03L0 g -
Mz 5 @ gy gy 5 S 00 oole 4y anl b
: Gl 00l S5 al> e

2l 5l al> o - il




A oy S 0b oole oy
o a3 _l
w5290 Olga g5 Al
598 yile
o1
[l Oé»
oS (5,08
4yl Ogeilyellins )5 <l

“ TR oY g 5 65 pge saly W1 slai 1Y UK

sl o ol (Blo s,z cadinis o 00 Are

RGN PGPS W Ohon b i 5l e
2 Pl 59 5l (se90 9lse (silulaz Jos adyl onsl
Dl e JES ey aaslillian S asly
ool nly g oS eelals Syl sl ad Ay S
2Ol oz s s 5wy iy 5 Jor s
2> 45 Al az 0 VP8 ahais b iy ugenr (029,
3l Jloza! ol pliy. 20,8l el saa] (V) Jou
Al g sege Slge L ol Setdgl anl OV EPLY
3 a8 pgpliellis S Sl azy0 a5 Lo Seell
>y 0 il Loy oley 00,8 la> asl VF
2 45 0d o0 bl (5928 4 Ggeliling S
ol ol Kzl ax,0 YA LYY O Gl o)l
R{LIRVWRIKWIRS 7 SR WA 4 90 dlge (sal> 5l gl
PO Jold o5 (52, 5B 5l sl pga a0 YY ol &y
abewgy Sl 3y S ae,5 YO g ol oy al KW
S b aido Ve ploj Soe yo 5aby il i3l Lo

Sl by Jgene ilo Sl ol oo oS wtly e
+ Sy oolial IS

D995 1a7 i 95Ty (s sl i 5 asly-¥
O Sy g 39d (oo bzl iy, I ege lye
S 45 oud S5 6 SeLS A Cudpb b oojlumge
L,’_QJ.M ui kS-")' u),.-f: ° solac! .b)...) ui )| l.a)..: .)L?c._:'l
A7)0 A5 09 oo kil (g 0k (4E9) 04 Oy S
2P VS 4 2 s 609 Ol
iloy Cols a0 O ydgu NRH W

e TS T BT W JCPPSE FPARVA L
2979 921y 0l (5525 pge Sllos )0 gmnlpllin, S
4?)&_ Yo U Y. ‘53')|).‘> oé,m ).) J}l’ U‘.'.l L Sl
NRVURPINS ol Lsle

L).? S ..\:>|, O—l' : ‘:JLQ) Q,.b_wl)ﬂ.}é J—b',—f
Lok yilo g9 2L8 Sy 5y 5,80 )3 ooliuls )50
GFrr eyl aS oad LS45 ite 00 9040




YYAY olossanl oF o lads XY al> .u.;ﬁ 0aSaily 4y 85

Y-

Coug gl

S ol pli ks g9y 2 end el 3T
Al o,z laas! Koo ) i Syl il v s
OF9)t (sp9ey (shemodlye (ogelazil uy o (1) Jguzr
oy ol 0o )0 PO Jeld ATl oo ey GBS
Pl o) 5 2y pge sl 5l Jeolo gl clols]
Jos it 45 ol LS (Gimagy Al pe )3 g (g
OO Sy dlewsr gip gn OEg) 3 pge 3l bz
GY Gl jo )l b (gilube s Joe 5l oolinad U )e9,
L odlol> gl pge il > g ol Xiile 4> j0 V4
Slge a5 598y il oo b (gual plid Joe i oolizil
Olagn b aY 90 5l &S PBlo S dhws g (090
des b @l ey oloj 09l oo plout il bl ais Ly
J5E ol e jo 4B B Yo g Ll jo i S0 T
(N
Tr g P Oy ) 65 pee sl aie Ll
2 gl onl Gulol el Gy (55209, oliite 0
A5 MY 5l 0 (6505 pge 89, p,5 5lS OIY S99~
500 555 poa 9y 5T Al cunny pl3- 9, ¢S
- 0301 Y ) gz 40 pge (g5l

- 525 pen Jos abiwg cadluz g3 w0 Y Jgax

o)d o yd o yd 039
Py | Lo penlS | glasanl | 4LS)
o s (0,5

A Yy 44 Uy o))

g

[

- Yo £0 v O,

fy

&5

PRV

Y'Y — FA YIv oo o

JS T YE sga> pge b ool lax o1 la aul lods
S Jo )3 09 @int uges o1 9y 30 91 (sla
b Sl 0o 8 )5 0ol o) pge (g, 5 deyo VF

4280 YO ey e 0 5 4835 (0 je0 Ace b YO
T s S a5l Ojge 0 ad il
bl ol opz gla al uand ez iy 9 (090
IYA] 5,8 plxt AOCS 29, 51 ooli!

S5 pge gy iyl ol )l S ialejl (g, - ¥
tUS a6 0dle S (e A i gy dlwgy B
o0l (5525 pge Ty e OF9) D)8 Q) e
obu;,»l‘sgihw&)'ldf.\bobh& ()‘9"“"@
@l glio 3 &5 g)bw Sl wnd b g w08
N8 eolaiul 5)50 S wo eole K lgie 4 o
S ooke 1 Jslne pskiie ool 4 . b demlio 3,500
Lo 50 Y- C.:L,AJ,—» O J.:..JJ 99 (e 6}5_6 PReELy
Gl 1 e oole lgie a4 2 0 0 SVY Chalé b
S o Jsbre o ) e do . oS
ol 0 o Gl b oS 2 L YO il
Shead JuSKas S i)l Hasd Cyz oD alsy, oy
solazul eull 4§|)| u.‘:.a‘)&o.anOSS 41:..»5.3 a5 9
aolie Goged Aol ln By, ol - V] w8
998 )15 0ad (6 8 poe g n e 09 S AliSe
ool b polae cpl 31 S50 (6l alol> WS glas )l
Sl ) aslio Cgx - 00,8 s ROSS 3,
wtebie Slaslesl o S gl (53, 2 )l Sty
W9 J.:l?t.? 3,94 cJ.A-i [WIUWR V) c.g_tu as J.».'Z.S; fl:u'

LS )
TR OOy 5F9) Py S dewl OS5 003 1Y Jgur
9 il Woyd | oy el ol
(oF Gilwazyo) | Jgo
O¥/d b S o
Y Y. Szeally
Fals VA A
! T Syl el
\F F¥10 Sl
-0 \atld Setfgrd
- /¥ Seilgid
_______ \e. &9“’“
Il LR W




AR A

..... Alsg )'|;.'nf..\..):o¢La -\:J,J

35 .
30 |

25

(8w 4250 ) Syl g 42 50

in winter
----- 1n summer

0 v T

0 5 10

T T T T 1

15 20 25 30 35
(B ) o Sus

181 - Ooewliallinn )5 a5y 3 iy uge B g, (6 lurbo puu sl e 1 Y S

~—-dewaxed rice bran oil
----- oleic acid

—

0 1 2 3 4 85 6 7 8 9 10 11 12 13 14 185 18 17

(e ) ol 3 oka e
5 g (59 31 Syl il g 005 1135 pgo (4 g, S dunmglie : ¥ UKL

Slr p3e 5 Sl @y Gugams B9y a5 g Ul 4S
07 Jomgd Jold (ol b s S 50 098 S
S aS glas ) el g o Setlgl ol 3 2r Sligilgas
10 )'ijl..\,l.l@&.mlffza.::.il.., | R WL ONCE W 0%
o 45 o 3 393 ealin ol Syl s 2 Lo
H olee oloe 4 51 a3l pals jasili Ve ay plis)
23,5 0l l ol (6,5 oo gy uges i
09 9 Setlgl sl 2 (Lo e lia 4y STy inan
<5 gl )l 29 oolizal lojen pyeil s le gy ey
B &S Sl SS a3Vl o tals rasila Vg,
LT g dasie lo S 5l azlir o9y aalys Sglizs
Sy3e JMie g g gl ol 4t )0 5 39 olicu
SLlo;l dlogs S £95 0 (gl S wd oole 5l ped
3 <55 £yl 9 S g5 @ oS W (on iy (5 5LyS

AT asles 51 Gpae aieg isas osle

PYIR 290> 15 gd ahais L Seiedly wenl aisile YL —gd
(el 58 ) p5o gl 56 ol (sli2] ol Sziler am 0
el g Stdgl ol as S 0 wed JeSisl,
JS 1, Caulo 36 iy, 6 Lol (slsal oty
wq@yoly@;d@|;\54€pﬂ.maw
LT o B O 5l 2l pge wuld ) oual
WP 50 2z Gl del y age slye mia K gie
el sy €32 90 (ol S 15 oslind 5,0
07 o sl Sl 5 P gy gile - mle
Silobiz B OB 0 phis Jos abay Ly of;]

st e

03le lyins 035 (5105 090 g1 gt (ymbiy 3y
a5 WS
ao@Gw(Y)Jﬂ)aoui@a{@tﬁ




VYAY aloiial oF 0l TVl o gi5 ouSiils 4y

Yyy

09y 5 Sy Sl 5 oLT VD 900 0 (gl Sty
M ol 03,5 oolatl el (5.5 pge 45 gy g
ke 2y 50 Losis o5 w0 G2l o 5LS VIY &
9y50 slde plp VB 5 (5 )lo Setlgl ant (51 5 3590
2ol o pge Sl Gl wa pese Oy lp L
Py Tr oo Ofg) 45 35 (o aliede lplo
Wil o0 4 pe (g e s golatdl Llod o 5,8

S 1 JFS 5 by S gz 55 alls

L dwlie )0 0ad (55 pye @ip g Oy, a2 ST
Sblagar (300 Jawdgd oole (shy (5l Sotlyl ok
Ao shy O & 9s Sl 5 0008 Jy ol i g
Sliglejl Jla glsie 45 all a8 el Ses Koo
O St ead (655 pge i egee (B, e
3guz S0 hnd Al g )0 sal wd g JLVCINWM 1148
Sead 4 5l 0590 Jlade a5 Jl> o el 5,5 oLS O

&l

1 - Takeshita, Y. (1982). “Recent advances in cereal oil processing technology .” Presented at 7th World
Cereal and Bread Congress, Prague.

2 - Takeshita, Y. (1982). “Production of edible oil from rice bran.” Recent Advances in Cereal Oil Processing
Technology, Presented at 7th World Cereal and Bread Congress, Prague.

3 - Enochian , R. V., Saunders, R. M., Schultz , W. G, Beagle, E. C. and Crowley, P. R. (1981). Marketing
Research Report 1120 ,Washington , D.C.

4 - Browne, C. A. Jr, (1903). “Rapid accumulation of FFA in rice bran after milling.” J. Am. Chem .Soc., Vol.
25, PP. 984,

5 -Reddi, P. B. V., Murti, K. S. and Feuge, R. O. (1984). “Extracted rice bran within a few hours after
milling.” Jr. Am. Oil Chem. Soc., Vol. 25, PP. 206.

6 — Pillaiyar, P. (1984). Rice bran oil statusand prospects. Pub. By solvent extractors of India, 225 Nariman
point Bombay, PP. 155.

7 —Frasmus, E. (2000). Food supplement composition, U.S. pat. 60275548.

8 - Sayre,R. N. (1985). “Extraction of refining of edible oil from extrusion stabilized rice bran.” Jr. Am. Oil
Chem. Soc., Vol. 62, No. 9, PP. 1040-1045.

9 — Hitotsumatsu, D. (1994). Process for producing rice bran oil, U.S. pat. 5290579 .

10 - Dressler, R. G. (1940). “Process study for production of suitable extracted rice bran oil.” Oil and Soap 17:
PP. 124 .

11 - Zachariassen, B. (1964). “Study to process rice bran oil to product suitble for edible purposes.” Chem. Age
India 15, PP. 89.

12 - Norris, F. A. (1974). In Baileys Industrial Oil and Fat Products, Swern , D. ed., John wiley and sons, New
york, Vol. 2, Chap. 4 .

13 - Bhattacharyya, D. K. and et al; (1974). “A crital study of the refining of rice bran.” J. Am. Oil Chem. Soc.,
Vol. 60, No. 2, PP, 467.

14 - Han, S.Y., Im, I. C. On, Y. K. and Cho, D. H. (1964). “Special refining techniques for produce an edible
grade oil.” Oil and Soap, Vol. 3, PP. 43.

15- Takeshita, Y. Utilization of Rice Bran Oil, C.A. 57 17146g.

16 - Progress Report No. 1, submitted to Abu Zaabal Fertilizers and Chemicals Company, July 1987

17 - Talaghat,M. R. and Owji, J. (1997). “Extraction of edible oil from rice bran.” Presented at Congress of
ACHEMA.

18 - American Oil Chemists, (1978). “Free fatty acid determination, Society official and tentative methods.” 3/e ,
Am. Oil Chem. Soc,. Champaign, 11.

19 - Ross, J. and Miles, D. (1941). “Foam height determination procedure.” Qil and Soap , Vol. 18, PP. 99.

20 - Perry, R. H. and Chilton, C. H. (1973). Chemical Engineering Handbook. 5/e; McCraw-Hill ;Kogakusha
Ltd. Tokyo.




