.

<N

P

BIOCERKTICAL 3TUNITS QN WIMLT BRI

BY
HOW/MED LLT LROU 241D

B.8a. 3iochen. (Srirs University)

1967
THESIS
Subnitted in Pertirl Fulfilor:on

of the "cguirmants f-r ths

Jgriculfur-1 Rischomistry

ey
£

Lgriecs Binch ocighrr Dopspi- ni

Tocultr -7 Cgricualtarc

Central Library - Ain Shams University



o~ ) o e -~
Titler Bisahnries Stadtas on vhart copn,

Name : Mchamed Ali Abo. Zaid.

Approved by @

Dr. sf.’/% hovr "

LR W ] LECN N ]

pr. s L

- -
— - 4
. - e
DI'. Asaasrgrasenis

Committee in charge

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Dedicated

To

Ky mother sesascssnssns The first teacher
My father sssvees Who devoted his life to offer ame the

best in life, education.

Ly wife My sons
and every one thus wmakinr this work possitle

ané 21so to = Home-Counio::

(%

Central Library - Ain Shams University



ACKNOWLEDGEIE!T

Hinnowny, Professor of Bicchemistry, Lin Shemg University,

for his paternnl

guidance, supervision =nd constructive

criticism. Without his help this work could no* be perfor-

£

ne

The ~uthor wishes ~lso +o ¢xXpress his imreuse grotit-

ude nnd his gineere

Z. &, El-¥n3idy,

Shems University fam

I grosesiaz- - oo

cher of tha Eop+<

hnolezy hrenmoh o7

"Fprecictizn to Dr. 8nlusn L£.3id ~nd Dr.

csisiants Profaeger of 3iocharistry, Ain

Nis valu~™l:z Fifones, supertision anA

~lem which Wrousl+ this thezis into heing,

“urel Pt Teesienn o )
1tur-1 Pege-ran ~TELLTRGy Acrieoulturs

Central Library - Ain Shams University



I =onUsTTe

.—131-—-~:—|1‘—-\
[ S -~
Pttty

R T T T
TN T — Ty MY Ty
-DLJ‘r_..'. OI‘ LI o R R N RN Y ® .
r - ~ + Fal . e -
At o ", S
L 011 Crmtomta aF o0 e
Cr e et e e as e e
PR I
- - & 8 & & % 9 b L
N e fe -
- - .- (=) i,-, .0.‘.....'....“ LN
—_— S EaEv e, - - - L +
I~ Pootoie freatioee o7 Le Criae e
I B B R S e et . -
2o int raiAn o2 o ot T i ieaaes
- ~ 1 - N . . .
- M and= mfmrr anm e - o e 3 -~ e S e - - -~ e
i I ,-4‘-%_,_ = o 2 - TTTTE st s e s
TVITY R TIT AT A
TT
T A.“‘)'J S T T T T Y
- S T R R T e L e o o
Te Ditoriin-tion o8 ThergltacT e T 2l v pahel
~ .
TN e T
-- R IR VR L P
—— —— — - - Lo & s e a8 8 g L
[ PR - . —_ Ea- - - s\
b e 2 e, e
~ il 0w D'.‘,,, _— - - - -~ . [ £ w
- - . - e - - AN R - -
L. -1 Do it . " -
-, =
b e T e E
- PR -t - —_— L I T I T T e
-r= T ks - s aed e . R
D i i ! : . sl
R T
o e R R oaTA
[ i R o S T)ISC D q L N R R N s
Y d
R - I....Ill...0.1.--0.0-.--‘.4.'.l.lli.-l - =
PO B EIN < - .- . . K]
CPEO ol SR B s R A LA, TrIn Tometit-

Central Library - Ain Shams University

v

m

B}
£38)

17

<0

ih]
~J

[
1

i
o

39

41

[N}



uents of - wvhoet mlre oemA v mls o4 grroin

l= Poreernt-zz ~f gope DI vhist 2rrin i s e
B~ linisturc, Lsiv *nd FTihcrs e-ntont ~F ~cpee Dbatsl

WR3LC Whort 200378 tie v inerneneorononvnnnnn..

2= Protiin frpati-n~+i-ng b e e st et eae e

Do Carbohy rots contints o7 ciioat st eed el
T
\mk ~ -~ m_;s ....Gﬂl-'.Bll.'.ln'l.‘ll'-i".l-.
P—-n-i— TT
DA VR R R R I T T S T S R
- e v e —~ e - . .
ayelescr cnd Thioierl T osembicg +f e ~i1 .
- - - 4
’Jll ,+‘-'r:._- L B I T T
B A TR o RO T i o o T S -]
- e - -— 3 = - - - - o -4+ . - -_
tH _ [ R T . ) - jaR
. ee-
Tord P e e e i e e ae e
R L T T S Come et . R e A

L A R R I R A R

*
'
L
‘
'
+
.
-
.
.

L I O

I, - - S ] -, > - ~ - -
S omrtivity f 1lines TIDTULE et easaeenn
e e e e S . R

e e as
_4._.,4.’;' ..Illll.l..’.lllll'c...!l-l.'lil.llll'dﬂ

R-fryrara «

- L. G m - e . ‘i.l.l.ll'..-.ll.ll..lll.-llﬂ.tﬂllil.

Lrrohin Guoc -

e I T

Central Library - Ain Shams University

4o

& & &

56

58

61
61



Intreoduction
Wheat (Triticum "ulgae), the princi-gl rsw rateri=1 for
brezd hzs cllwavs been “he primcivel crone, hacruse of its
gre<t immortance =2s humen food. Whezt germ 2re relztively
high in protein, fat, Cerhohydrote =nd minerals. Yoreover

they sre good source of viteming 2, B and = (Blurenth-1,

1947).

The theat graing ray convenizntly re regzriad zg
consisting of tiree perts; the cerm or emhrvo (2-3 % of
[=4

the grazin), the starchy endosperr (26 rrecent of the grain),

and *he various oUfer parts which venvecantsg mzinly ke hrain

I is noticer™ic ~has the gevm e vary rich in nrotein

S Eove no toxic corcoundg, MUt i advsatsge 5 o sther
Offis=bL By Its hish fr- corvent, v7io% mav apige naredddfes

07 “he Tlour. “erm slso fanTricc oms ovhin Arntvmas ~nd
colouring metters *ni-h fnjurc -h- ~alous ond hzving veolue
97 th» “lour (Lorkwoo<, 10L5), ~o= t ase Tiosone, It ois
Trov. the clleiwrorisn® azndos-

essential to remove toa rerp
perm os earlv s nossible in the =i17dn: rronces, Ovlinder
rills are operated <o soprratc whont Term vwrithin the milling

pProcess.
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In L.M.E. about 920, 10C +ons o7 =heat srec millied By
eylinder mills which reoracents 3%,357 of the vhols milled
wheat per year 1976 (The Zenerzl Authoritics of Supply
Commodities). The contents of “leat germ which ecould “e

separat>d from the letter smount are ~hout 18,%02 tons.

ks

Thls amount of germ, gererally contzing o considerable
content of oil (zhout 109 as remorted hy Fzllri, ot 21
1954) which could Me caleulntod rs 1840 tore “or +tha vhole
amovnt. flthoush -his smount of wheat oil apnears to he
comparatively so sm2ll in corpariscn with the totel produc-
tion of oils and fats in £.7.7. (159722 tons =s Teported

Iy tre Begvption IrdUstrics Union, Znmuezl 3ook, 1975) yet

this amount could 31711 sore 27 "2 laek in *hae 1ne21 oil

profustion. Mar+thrrmore, wheat ~-~1in gil iz mowlarg of
crozoris §& 1n nutTitional cn? csdics]l vuruoeccco. It ecoul”
“ooriso gided to orther 2ilg for ine casing th iz zienility,

-2 vheat sorm o Imself eould o parsidersd te movery
MEt L WY - profust Tor ment fepsviont mwarnoscs gunk oo
EO04 protein sourecs when mixsd ith eamn Fohyr foods or
caxie. It could “Mc used also fov rnmimal fezdin~, Thus,

it is worthy to evaliate +the uedn congtituents af the

whezt germ and likwisc the whols wecat grain.
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evalution could hwa sumerized as Followss

1- The efficiency 2f zoms Orzznic solvanis for tha
wheat zerm o0il extraction., Ditorminztiae of Tetty seide
eontint, svehility, witomia T (Tocophersls) comt-ne jols

CZpnzrole COTITI T enA
Iipasc sctivaty n +n- 1iffgront st rovee
neaT rarme,

N N ~
vheat goirme.,
:- T e St = -
ST = wTTIANETIen o tRe Fwmeos o2 ool i
S Iren oo SNt L smivn noiAc
R TR >
1 Toatagr AT e A p.
pProtoing - crlomaris,
- TITn ol etopoh cet ool
: Ty ot 2T 20 e gpeegd
- S O o1
e S -
Ciiie ome e
- - - — %
- ™ . - <
= lTormiiintian o7 oacgh . A Tt s ’ ]
y 232 B - Tt - T
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Review of Literature

A= 011 contents of whezt gorms

The main cons*ituent of +he whest grsins rre carbohydr-
atzs froctions. 2t the sanietime, 0il in whest E2TMS renroge-
nted smz2ll part of thest grain constituents, »ut, it congide

cred to Me one of tha shjerf couponent of “ho whcat germ,

Rutkowski, et al (1960); allri, et (195%)3 Peterson,

=1
(1

(1985); tever, (1968) =nA Jolling, st 21 (1973) found thas

the 0il content of wheat graln vas evproximstly shout 2 <,

m

On the other hand, Z1-Zinneyy et 2l (1977) foun~ that, the
011 contenuts ranged from 1.35 to 1.55% of the wheat ¥eornels.
Tt wos found thot yhoat germs corioined from ©.00 to 11.0 €

oil

0y

s indicated wy “utkowski, £t a2l (1262) Foterson, (1965);

——

leyer, (1968}, Moruzzi, 2t 21 (1969) ~na 30lling, &t -1 (1973),

The amount of 0il, whish zcoul?d »a Trofuced from vhe-t

— . v e . , .
ETfine Is Jlargely p77 0t-3 My < mETnol arrloved in Lytpege
tion. “re solvent _ytr-etiar TETROT ds conmsiinea S ees ipe

ot AEaA 1 - et A A - - *
brst proccdure far oil 2¥traction sg gra- A e Cofi-14, (19%2),

Many solvents coulAd he used for cxtresetion of Vogoste
ahle o0ils, The doeres oF xtroction Acpenids complotels on
the chericerl structure »f -hs solven+ ant the tompersture
emplovyed uring the proccss €8 stated "y ¥emel anA Tzzatt

(1958).
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Bailey, (19%5) and Duel, (1951) notice” that the
different oil sesds vary markedly in the rate of oil
extraction hy organic solvents. This wasg nroved by closely
controlled laboratory experiments and was zlse confirmed in
commercial practice. It is well known that the 0ily seeds
subjected to repeated extractions with = solvent vielded

much outnut of 0il than a single extraction.

Lavenant, (195%) studied the o tracting power of acsctone
and di-ethyl ether at Aifferent temperature. The results
seemed to indicate remarkable varistions in the residual oil
content. The maximum amounts of extraction denendes uoon
the micellz, concentration ans shell thickness =n” ths
inerense in residual oil contont, 7Thq extraction of corn
germ 21l with aceton: wvas in good corrzlation with tr-* of
hexan-. qowever, cyclehrosane, Ttharnsl, trichloroe*hrn,
dichlorocthan =ni a+her TIprigentsT s-varal vori=tions, in the

physical proportizs of tho 0il cxtranteg,

Pl-Hinnawy, (1957) tested the cxipnotanilite of Aifra
ercnt solvents and proved the superiority of isepropsnsl
for extrreting oil from rice hran, scsane snq pearmt

soeds respectively.
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By Comparing the usec of two poteroleum sther solvents
which d4iffered in their hoiling point (cne of Nep.35=-202°C
and the other of h.p. 48-83°C) in eoxtracting the whcat
germ oil. Avanzo, (1951) found that the recuired ecxtraction
time for the lower - bhoiling solvent was 2-3 times as that
of the higher boiling solvent. The time for solvent rocovery
and the vitamin loss were lowsr with the low hoiling solvents,
but the stability of the o0il was hirher. Taves, gt 21 (1952),
in another compartive study using five fat solvents (hexene,
benzene, ethery acetone snd buterone) for th: -xtraction of
cotton - seed 0il; found thst n-~hexene gave comparatively
the lowest yield of o0il, vhilc scctone =nd “utanone extrected
the highest amount of 011, Kamsl and Tzzatt, (1558) noticed
that the emounts of 1ipids extrsctod by diffcrent solvent

wers not quite sinilar in the Aifforent Olezgincous seade

Rzhexhir =nd Pogenkiva, (1959) noticed that Aisthvi
ether oxtracted hirher ~mounts o7 oil fr » sunflowrs sqed

than petroleum ethor with incrasss ahout 20 2,

Ramadan, (196%) found thst carbon teirszhloride showed
its suvperiority over tho ceetone, di-ethyl sther, peteroleunm
ether (h.p. 50 - 709¢C) cthyl nlcohol ©5% =s solvants for

the extraction of prickly lettuce oil from the seeds,
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Nadia, (1955) found that di-ethyl ather, hezene and
ethyl acetate wore more efficient +han methenel , iso-propanol,
petroleum cther (%0-70°C) ~npA acetonecs werz ouits 2fficien

solvents for the extraction of sunflover sze” oil.

Baikov, =t 21;(1968) found *het thy fpos lipids of

—

the oligenous geeds

9]

culd "o Firsctly extractoed Ny stliar,

while hound lipkds could e cXtractod Ry cthor afier treating

with hpt zlcohol,

Finney, et 21,(1976) extroctcd whent flour 13inids by
petrolium ethor, n-hoxans, n-heptane, henzeone, chlsroform,
scetons, hutanol, netianoly end 057 sthrral. s corciuded
that poler solvents fMRreet: 7 ozihetontiasll s

“he hizhlv ~51-- golvents siﬁ:ltaﬂe::slyg Zivids exhroetad

N SIS A o v ey A :

1t the Tormir solventc he A 1oz polaritr -0 w s
txXtracted wish lat<aw e,

Zaveieel 7 Thormizel PTODIYTico e af tiisat eeem a2t

It wrs fours +r+ Sprrific srevise cp oo o gorr ail
A - . R ey B T 4
Peerningd At 25°C by Metz, (1°35): ani seliriyozh =1 (1058

was in tho rangs of 0.92%8 - 0,225, k- T e s ia ey
range? totwren 1 M742 and 1RTEYL at 2oo- T3 rnrte? hy kant e

Jones ani fmss, (1950)., T EEponITiortion v lue ronsen
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