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ABSTRACT

frr,,r/. hi-- -aL,rr.n .,t Luir cnJ .u\.r.rr U. r ne.r,rurr.J
"r,rf .ur rr!,d r...c. n rl,,f\ ,r: -r'pa.rr .ur .1",<,1t..o.,r",. I.lrrr.,Irucr \11 ,,: (\n.,:Irc.ttri .,tJr..,... ..-tr a.. pll pr,rrrr,
conccnlration. rate of oil additio0. source of oil. sodiLrm ciioricte
loxcenirrlion_ sucrose con.erltfation and the late ofmixing.

, Beel n,..:< l\1 J.r. '. sct( o ,fi.Ld,r.,.! - lu J,..t ,. o !1.r, . I

.. 
\lka' rlo.,r J. I!r. r(ptr-( DJll .r,oJ(rr.d,.o i.j.i,i.J,r ,lr, L r(n ..bcl\\een colours of burgcr. sanplcs. 

"fr;f" ,;gnif,.",,t t;tf."r.n...
concerniri.q llii\'our and sorsistclr.v rvere jburcl. Becl. brreel\
.L)lltnining l09r) lruff florrr $ere rhc rlosr acccpLable [, iil ,arnpic,.
$ler€ as sarnpler c()ntaining l5?.i, guar or so\bean lloLir r\erc lhe lcilst

Spongc cakci \!ere nradc with lhe addirion of5. t0lnd 150,i, guaror i.rbean llonr as $hear rcplaccr-. Dala r.e\ealed thar rhc sanrple:
cortaining guar flour \1cre bcl1er rhan rhc sarnplcs c,-rntatuing s,r;dean
flour and the dditio of 109; guar flonr to *hcat floLrr tor nraline.,'or.'. caLc, ir $Lr LfJ (...t pr,.l\rtc,. l,e .r..r ,^ 

r-,rrr tl,,.rr".
r,("1 ,, u5.xr tl. .,..,.1^t.lu.- r.r r,r\.r :--< t- ,rrh. , r,!...\.
could bc recomrnc ded

Xey words: heej burgel,emulsiJicatic,n, guar flour, sqrbear foul,
spollge cdke.
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_,,*,lill.l "1,:.p,,",-,.,,, 
.*,:,1 i:it,:l il."ln,'' "ll':.- ,,- .-rr'.rr.,'- rcl L-""te'" .1...1,..'",, ",.0.."' ,,0.
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Khaiil (l00la) studicd rhe iirnctionalpropeniej oIe!xr proLeinisolates xrd lhc resulrs sho\cd Iigh 
"at.l. 

ana oii rt.o4rL,ci, os,r,.tt'osgood ernulsil) ing ancl firaming capacity.

, K]-il:l irro L, Lu J r.,r .,.nr..: o.!L:I .-(o. | ,...rr'e.ru(co tt r ''lr) t ! i,cr,, - I<,t1, 16"u1 1.oo'fhe presenr $L)rk $as Un.la,]1akcn t., stud\j

I.i .rru,ir.d,..,, rap ..r\ i I ruar ..4u.curnn.ko
rr. rr .r, dl c.,L,l brr.,r<, .. r!!....dt:, r,. oH. r:,.! _, , ,,,,fi,,to,,,
sour!c' of oil. pre\encc olsodiL.rn.hlo,id". p.*"""".l1.sL,.i;"";;;
rale ol ni\ing.' I ( L I IL. ' , L . I ]rr, : : u , r I r ..rrp. r.1l hil, .,,h..I,
4, 1..,r u.J prrh,. .-. .. or(t t-,ri, . . I .J.e.-', . ,1.,,. L 1r.. lfi , Jr .r.,rrr .i.. r I

2, \I{TERI.{LS .{ND NIEI'IIOI)S
2.1 ]laterials

2.1.i. Wheat flour (extraction ratc of 72%) (Triticunt vutgare) ohtainecJlrorrl I lot uf tl,rur uuo! rLt in nr r,,, ri, L\ ln. I -,f..,,

ilour to

Ministry ofSupply.
' ' ,,:.1, t-r. ,t.rttl ,t.,, ,1'r\,.,,.taat) 

",rJ ...t..,n,f<J.t,tt.. \ -..,.. .r.r. ua.rrrd i.,,, 1,. t.y-,ne R..:.,r:r,
Scoti.rl. Agricultural Researuh Ccrrrer. N,Iinistry_of ASrilruhur..
C jza. Es!pt.
Ihc sceds !ierr clcxn.d b\ rer o\ i,rg !hc irreirn nritcr\\.,.rtLL rnr .n:,\.J ,, sJ,Lr , ,_ i,-. tJ.c, J;.. ; 

"; .;;, ,clcctric orcn arrd ljnal] groLur.l io a fine p,r\d.r in ar clec ic nrill1o piss through a 60 mcsh sierc ro obrair seetl llo* 11 cI, fa.k";-i;,pohethl lenc bags alld stored iI a reiflscrator until uscd
_ '.1 s.. . ^ pu,'r.r. hr( r:: p, ...1(.. e.r... \ri.r lrr.,J ,r. .. .

J', r. ,. r I'n.r . nd .l .. "cr.. "r. ,re,l ..o.. I|,c .,-il , r.k(r
of Nlansoura CiLl. ligyol

2.2. iUethods
:.2. l. l,)etermi||ali,,I uf rnrul(iti(.:rlion crp:rcirr

|,L. ul.' ,,1 ,r .di ,. t\ .,1 p,J tloL ,.1,, r.,.r.., .t,.!t ,

r,J c,,l'..r , ,:S. o r-r.r.irr .i j!,.t.$JsJLt.. ,r,. ,... ,,, -- ,-rrrr'lrJJ J. .r \..i .\ a,,.-.-l ,.,.u..j \ d, .:.. ..,
oiriairri,,g h,rohr $<islri (,i |rj(,iui,r a5 drtu,iii]rEd b-, ,\Oia_.,l!3irr.
ras diire[cd ir l ]5 mt ofdistilred \!.Lrer in a \arinc trl.r,j.r (B1aul
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\\..r(;.rrnr \l ('rl \" add(u 'o"r;"r' L\l\ ''^"dL'-rtreJ\ rlr" ''r' '

". ,,,i ,i "' .,;,. p.'.d' :n 'nrnrdrllbrelJ'r': 'rir"Lr'--'il t'r'

.;,,,1.,,,.:,:, 1".;i",,,,,". *:i,"': ::.].::ij::':: 
"il,",.,".t\!(r la\ers. trllrulsification capacrl rs erpr

ocr r-r.rrrr ul Prorcrn ll' ur'

l,nut,rt:J. ro .JpJ. l\ *.r' lel.,min'l '' ''u'!liorr'l nr'l!'r.

..,,.",";:; ii:il) 
-i-;," y: Sliji',T"',1, :i,l::-i.Il":lill

rA{IAC. l9E0) uijng a rilrogen c'rnvcrsn

iiliiii ,i, i-,.r',,,i,i..1. pl I 1-2'l i ) \, a' corrrr'rlled b) addition ol eilher

ili'l"'iriL., i,.i ,'t i'i"ott' o'ti" ""p"'i'"n1al 
iactors \\erc soditrin

..i,',.,..'..'.,,.."t,,,.n,u r-uo \4' ''l' ,, ll':;': .i!l;::,l:l:rt'rn'..rr.'r"<. Ii-r'rrr'r '' :0" I "d
and sunflo*cr oiis).

2.2.2. Preparation oI becf burgeni' -- B;it h;r""r, !uere preplrcd ac'oldirrg !o ll-Ak'trl i'1986)' onc

*, ",lii" 
'",i ',,"'J'"'lLt' 

:t) 
-'r 

:pic" m irlure 20 
'q 

rodirrrn clr lotid'

,rr.l \0 -. oric r .rr:. rr . \rrlr r.r\rr"i. "'i+''l r :0' D "\ r(no_'r''

ii;^.:;",j., ";.| 
- ., '.- 

:0 ,' ',,"drn'' '. '|f(p'\',
" ..:;,"::'. " -,'" r ', - ..\b<r, n ',' $r:'" r(nrJL(J r' 'r' 'c e

' ,., ".i ;' Irrriu''nr' \''- 'l'"r ' ul"\'rr '<'r h\ ":r 'ir": ''"
.h'. rr.' a r 'r.r'r llcJr LrLr':\r' \L c "-t"-''i'" ' ' l '.,'r' d'a'n''L''

u. -rn Lr ,..r,(., ri'd :r, Lr'.!,:'r r.r.l I ''<'rr'h''''rr u r'l
'. ,'i '"r.: i i -',, t'' , '('rr ' '''h.rL''rr,'r''
r 8"C.

2.2.3. Phrsical properties of beel burgers--- 
ti"i;'l,i,l',,:, Japb.:r'urr" "'r 'r"<i'ir' |5({f h'rY(r

.,,,1-1:'|,..:"'';'""'''|'r"'-"''r" ' '"' 'r 
d' 'J'rr'('r r" t r 

"r" 
't"'r

;i;"';,:;'.-;";:;' ",'d 
r,cdb\ \' rJ\ t'k"':r"'rJ\1(rr" dr "'P'

;:*" ;.l;;;ii 
" 
il;','d san'pic *as pt"ed 

'rndcr 
ashlcss Iiltcr paper

i.*li"""- "*..'ill-""J p""'a ru' l0 mi. using I ks $eishr l\\o
),.*. ';;;; tun,'"i o, rti" lilter paper and th'ir e'eas !\erc mcasured

illiii ",*,."i"'i"]u' 
P1.'tin'erer"t r"m ) Ihc \\ HC \ras calc.l'rred

i' ii,"'l r;.,*. r'cr"ecn rhe arca ol the t\\o zones Plasricill \\as

ior..*J', r' ""' 1n' 1'qrr'l' t'-'
"'"_,.,^;,,.,o..', 'r ir': ''t t'n"
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W,.W:
"/0 Looktng loss= _ x l0tl

W,

Wr- Sample weight before frying
W,= Sample lveight alrer frying

Beel burger samples were fried in com ojl for t-2 rnin at 240"C.
Shrinkage was calculated by applying the lollowirg equation:

A - A.ooShrinkace:"'-xt00
-Ar

Ar= Sample area before frying
A - Sample area aiter tr) ing

2.2.4. SeDsor) eraluation of b€ef burgers
Beel Lrurger $rnples were te.red fur rheir qudltry afier fi,]iag. A

go..p oI 14 panelists were asked to score colour, flavour atul consis;cy
on a score ranging between zero ro 10 according to the scheme repofted in
Deotsche l,ardwritschaftliche Gcselschafl (DLG meriod, I 973).

2.2.5. Preparatiotr of sponge cakes
Six recipes of sponge cakes in addition to a conEol were

formulated using rhe followi.g ingredients: wheai flow (72%),
subslitutin8 wjth guar flour or soybean flour at 5, 10 and 15% (loit gm),
egS. f 180 g,. sucrolc po$dcr I i50 g,. ba(ing po*dcr ( I g) and \,;ill;
(0.5 n]s).

. At fimt eggs and sucrose powder were tltoroughly mixed, then all
ingredients were gradually added to the rnixture.-Sptnge cakes were
baked in an oven at 2300C for 20-30 min.

Sponge ca(e sarnplc\ were pacr.ed in polyerhllene bags aller
couling. The thicknes. rcm,. $eighr rgr and rolume 1cm] *ere
detcrrnrned accordin8 lo rhe me rods de.cribed b) Abdel Magied
(1991):

2,2.6. Sensory evaluation ofsponge cake
The cake products vye.e evaluated organoleptjcally for texore,

colout flavourand taste according to the,A-{CC meahod (19g3)
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2.2-7. Statistical anal\sis
Organoicpric prope{jei oI beel LrLrrgcrs and sporgc cahesuere

stalisticall) anailied usinc a lir.r(nial design acc(rdirr!: to ihc nrerhod r.j.
Steel and lorlie ( 1980).

3. IlI]STJLTS ,{\D I)ISCT SSION

3,1 linrulsi{icatinn capacitr rnd€r vari:lblc condirions:
Ihe resrLlri irr t-abie (1) shn\ thc enrulsillcarion capaljtl rLt ) o!.

gurr anrl sLrl bcrr flour as dclcnnined o\ er ihe pH .alsc.t:_ t I iLL)\r,.: Ur':,,, tl. U. "<r.,,i_1,. h.,r....,.r .... 1 
...tr- I. Io \tt,. ,\lerr t'.,..f,J.,-l\r.i,,.. < It t-.tt r - ,,. .

thar) guar flour al pll lalucs l-1. L( Lln rhc ilt:itin. .jde rrj ,nor. tha;
the acidlc side. Ile\. rcsutls rre iJr r!r.enr.rl rith rhxt.i.\ara\ara
..td \""..:.r . q-.. ' _ :, . .,",,' ,1 ..:, .-( .. ..,r,-r, rr ,,,..r. r'. ' j. . , . r.....t. .. ., t.. .r,.r .iJJ I L

:rr.,.r, \ lJ r.h\-d .r . r,..,.. r- f,r. ..r, -.rr.. rrrJ.i., \:rn'dr
results u.re repuled L,n mcal prorei11 (]\cron end Satlle. lgil)ground
nrr lloLrr a|d prorcin isotatc iRamamrha| !1 ./l tq;8)

\.,,fi.,\.c, , I .1,^,.J .h. l,i_.,t, Lb., -rr,ro-,J,o.n."rr'I u-1.,,..J1\\ ii. t...rnrd J.li,. I r.t,s.{.\(\ j trlr. t..i,. \
r\.1'r\ rc ,t .r:r:. .r, r.itrr l.,- r11.,r.. .\( rtr.' , \lrlg.l. .r:. ' i rr.. .,.rt. .,- t ,. !t...-.,. . -,.1 ,. ,ni...
ln lhe same Tablc. Ea is nor alLacred b\ the rare.fL.it &tdirilrn fbr g,rar
rnd so-,-bean i1our. Simitar obsenatiors $ere rcpr)ried b\ -Ada$\ a (li\ .lrl ( -', l

\l. r r.,eir*.d$'r i,..e1, . \r( r- -.c.ljtrl:...r,1t...,.i
\4,lr.r l(.r..,.1,r l,r t.rt,:,rh ar.l ror..r.r'.r. \.ir.ri,.rL (t .t

:1]t 
.:,.:ll:lli"! on EC ol-orhcr prorcirls \\ns rcporred b! \\,ans and

Kinse|ait976); Ramanathan.ral (1978)rnd Ft Adar.r alggi) "

Data in Tablc (1) iDdicared rt,at iCt ir rc..rs"a ,n iitr rirc incrcase of
sucrosc conccnrfation up 1() 209a and 15gn lbr suar and so\.bean U(nn,(.f.lLi'. \ . rJ r'h t. .<L ,..-e....,,i.g",.r <,rrn.dlLrrr.r-
$lJ rn. .e 'rt..r.. b\ i.(rlr,r,J ,I. \1. lJ.r.r.,tqU r..;tJlrh(ri,rr. ..

On dlc other hand. La dcorcased rrrlr the in.rexseofmi\ini
'p..d ..ll,.r: rc.fl l,. \.'< r.o..r'.d l . Rarrr:..,t,.rr,.,.. ( ta-rr.
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e ulsification cap,tit] (EC) undc. \rrinblcconditioniof



66,

_lhc\ attribuled lire dccrcasc in l:C to lhc lactthat high spcods prodrtce

grexier shcar ratc \\hich dccrcascs the parricle srzc,rfthe oilclropLct

rilh an increar! in rbc surlace ar,ia ol rhe oil lo be emulsilled b) a

linriled anrourt of soluble prolcirr. Cerletti and Rcstff i ( iq8ll repo{.d
lhar thc abilit) of pan oflhe prdeirs to dispetsc al the i.lerlrce b.n!een
oil an.l \\aler phase stabilizing the elnulsion suggesls lhal these

molecules dissuoiatc rnd that pa( olpcptidc has hydr,rphobic charactcr.

3.: Phtsicat properties o[ heef burgers
l'i!e. l0 and li% olrreal use.l in bccl bLrrecrs preparati,:]n rcre

iubstiluled $ilh guarflour or solbean llour. Date irTablc(l) re\eal.d
that lrying of beef F,Lrge.s resulted in a rcdnclion in both cooking loss

rnd pcrc.nTage ol'ilrifl,.r-t!' !\irh the incrliiilrg rhe lc\cj ol-gtrff Lrr

soybean floLrr. The coo(ing []si .rrrd iirinl'3ge ,rl beef burseh
oonlainins solbean llo r at Ciilerenl c.)rllentrali(rns \ere 10$cr1ha.
beef bLrr gers containing gLrar fl ,.lLtr.

T,ble (llr C.,okirg loss. !hrinkrgc ".a. *ater holding capacitt (\lHC) and
plaslicitt (P) of beef burger (ontaining dilfcrent

red with flour

'I his reduction could bc a result ol bir.lrng of tree *aLcr ofmcar
\,rilh certaiD cornponents in b\rfi 1lours Ihcse results are inagood
nsreemenl !rith those irrrud by l]l-Aka1 11986) *ho liund thai plant
meal subrurules rerluocd cooking loss and percedtage olrhrinkagc ol
beel bu|ger. l ablc (2) a,so showed lhal al 5'r''0 ol guar or solbean flour
replacement. little or negliEriLrlc changcr o.curred ln bolh \\ater holding
capaciq ancl plasticiq. Ihc increaie of rcplacc rcnt le\els ( 1 0 and l 5q/o)

rncrcased ihc rarcr holding capaoirf iu the samples conhining gtlar

flour more than samples coutaining so\bem llour. *ith negligible
decrease in plasrili$ fi,r borh. The\e resuhs 3rrc the saDre ertitudc uirh
those repofied b) Ei.Akrr] ( 1986).

3.J ()rganolcplic e!aluation ofbccf burgcr
Data in iablc (:i showed signillcanl .liifcrcnces behrc€r thc

'olours ol beei burgcr producls. llorve"er. beei btlrg..s conlainins

(uncentrations 0l'quar our

Shrinh Cmkiog Shrink- WHC

0.00 1.1.00 12.00 95.{5 1.32 33.00 12.00 95.,15 r..tl
5.00 ?1.51 Il.l0 94.99 7.10 26.11 10.5{ 1.23

r0.00 :5-19 96.97 r0.9.1 s.18 95.65 l.:8
I5.00 18.92 8..1:l 9--.11 t.25 6.71 9a,.ll ?.30
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109; gtlar hrd lhe highest slorc. \therces beel-burgcrs..trrairing 1j'li
guar or iolbean ilNrr had th. lowe5L seorc

Tablc (3): Oraganolcptic pl.operlies of llecl burge. contnining guar

iUcans \'.lue\ i. thc si De col du marked *ilh the sarne lett.r are not signillcantlJ
iliIf€.ent {P>0.05).

Significanr dilJcrcnces conccming the {ierour aird consisttnc)
uere tirund bcrwccn samplc' contaiDing gu Uour anrJ soybcan flour.

Samples coniaiDing s.,)hean flour $erc lcss acceltahle b! 1h. |anelisls.
h \\as ob\ious that beefburgcrs containiDg l0o,; guar flour ]vas better

ih:r n becf Lr',ll gelj maCe from I 0 09i mcal.

3.,{ Sotue qualitr parameters of spotrge cakes
DaLa sho$n rn labl(- (1) indi.elc that tlie addiiion olguaror

solbcall il,rur eaL,scd a slight illcrcase in sp.,Iqe cakes \1eiglrt belbre

a|d after baktng. On the olhcr hand. $ickness and volulrrc allcr baking

\er'e gradually decrcased bv incrcasin!! lhe perccntalre ol guar or

so\bean ll,rur added and the weight of allcake santples un.ler slud)

decreascd durirg bakillg. This wa! due t,r the loss ofwater inLhcoYed.

The data also. shrJ\\ed $at the baLing prooess caused a higher

incrcment in thickrcss ol spongc cake lernplcs conraining guar flour
than samplcs containing so)bean tlour

3.5 Organolcplic evaluation ofspooqe cakcs

A\erage iensor) fancl scotcs ofcolour. lla\1] r. Lrjlc nlid te\trre
sucll n5 nl.rislrrass. tend.nlrss and nrltLlcss i'or snons. cak.s nladc Iroln
sheal llDur cintaininc euaf,rr !.r\bean llo r alc sunnnariz.'d Ln Table

(5). It .ouiJ be noliced liL.In th.ie d.rLa lLe tisnifi.arrt dlileren..j
bet\reen sporge .ak. ..rnlii:rirr-q gLiar llo!rr and so\ bcarl llfl Lr. i hc dala

also r$raieo rhar springe cale' containirg 5D'; gu.ll f,-'ur haLl

fl0ur comDaritrs rYith flour,

0.00 8.66a1.30"

5.00 9,21!1-17" 1.,t8!l-ll' 8.66i1-0i"' 8.6811.11'

!0.00 8.9rr1.09'"

t5_oti 8.21a1-tl 7.6110.8i'
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betler charactcri\lios. :u.h as te\turr. coloul. lla!our anLl ttts!c. than

those c.lniaining soybcarr liorn Repla.em.nl .,f I -i9n gnar Uour or
solbcan llour lo!\cred rhe qualilt of sp.nge .akcs. frorr lhc dara

shorin in the same Iablc, lt cirLrld be eorlciudcrl that thc samplcs

conLairirrg guar llour are Lrcller rhalr lh. ianules iLrlrta;rir)g lolbean
ilou. andtheadditionoII0"0guarL.rso\blJlr 'rur to \!hertr llour for
rnd\ n! 'p. I-. c.l-.. r..i l.- h-'.'r, ,c.rri<'

ln cdlc[rsio[. the u\e ]0! i oi guar ilour ll\ rr.at or \tlrcal flour
sLrhsritutc iirf nraling bccl burgeh or \porlg..xkes is re.omnrcrldcd.
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