
i-,1;1-rQ!t lrt- c'lri*r, Cf ,AD^"ft ,a$..*,) 6;9 ab.! t$l

gtrll {.r1 ly-r c,et*, fLa.'rli
UUlro,,..*t * s;haliFFt *p .r.eiF*1,

,Jl}r itr{r .ui :.ibdr (\-rJ!J iijrj jrrlatgr oqui cF1 ,e!t ,}" cLi+, gC\" urlr:.,i
lrjf !i od1jJl .i i LlSJt Jh, tlt q!rl,* q.tl*t c/lrla! irL,l :5/Jl - UlPjq it$Jl J.., d
ots ,id)!+t u i*, _Fl rl:1r! !pt*.,!l 1 .Jb J aJ9,rltl J\rr! f' u dr)eir.,'tl J4 i'AJl

.re1 utall €&J il t{.rt Arrr*l {,r'yri!| .1-t1 ;Urg<tt J-rll fi.| 4 jcugt otJ16J}ll ;lirrb,l

zznrurg Yo65 ir' qDL+t dlr, ll...'i cdrJl tJ .iqaJll ii.j.Jq tFlt | |& %35 J1 c.,uj1tt At;1

la.rlr ritJ'r'Jr lj c.Ur lt tJ"a*r i^rtcFr grltt +lt .rtt*t t2)5.iJ-Pl l4-}Jt{ %95 Jl ir*l,dt

/ajt ilD{+t ju.f .!FJJ*A| i:l zl}}t y-y* ,'tlt iJrl,&.| (Jt6.:'Jl ilrn ,9".*t i,iit ,i,-rlld!

Ji'J,J Ur&Jr t',ev C$ a .rJ.iS .1,*b'Jl C.i..t d Jl.r.."yJ bl Ulut l*t ,ltS lry'l &.rLltl

.\ri\ilr glr ,J:rr+t ,.pt-r cr Ll 0't arl' ln-rLlq i,ujl qD^*tr .rrr9 0t

tdill
CL'r) \rlult ,JFJI.P tr,+,f"*-f' lrt elt 6e tl4'Jr qr, +ltJt culJ+l prJirj rlt l,u

d +* k'. l.p .rt ,1 elJif W:t+t gtll 4 aa-!t crl,bjl d ,iurlt c.Lrr..t d .<11 qDt"F'

%28t 44 tP ,{.'lrr, .r4ll r.rt , r-jull ,}? #r .<9> l+, iq.,r lar Jrrrlr !r-,--! t3Jl dblJr'Jt

6ttjr JrLalt U %l ld i,, ;{,i.i ,.1il0+r eldl d 
'Ut, i'.ri&ll Ujttl rlJtrl .r.,J gr rr}rlr ,rtr

.<41 a$l'15.!

fa;lt a. dr Jyft ga C.* l**lt K-rrlJ itttiJt 6yl ,iapt tr.11i J1r j quit f tr
(Jle iJ{iJr U qijl UuJr iit*r irrjjrrr drrJ uujr c,l+:.dr cr d} d, ac)l,+! irf-z .c6ffU unt
!-1r.,&.er p.rel !a;r)*Al .,.etrlt F U gr3,. 

"Ut d i1atFr ;1*-r 01 .17y v,Ul t-Jt d eXAl orF
,,,tl Uilt +,L.r eilj5r 4t ,Hv erpe r,r! A,r* Jl .Jl Jt Srt u c,s'lF gr;llt J*Jt

.1111 frlJt i,,-J<r

Cbi i+:, &Jtll :LLll &r l"tl, J^"r dll':'JFl crt4* t -,,r1 il,ll d {r.!lr.rlrl (tsq O!

0d){'?'d!a.'yr<Jl ,kf br 0l .110;0ylb}15 150-16 ,ra\t.F.+.1r. i,ul[.:JtJ,ly:.!Ft cl

f$r arUr crr.i, gro i.i.i ,,1*1*Ar lJjrl oiJrr i)lil J.i. C.+:tl JJP U atJ3 btf sP r..t'l

.py gr>tr.;..rt q iJ"*-lt

aL!, a.J qfAr.,lJ slqr u u"vl Sly i..- t6;, Lf Lr- 18,,!l qrt+t fra ir;ar
,.-?.*rJrJ flFilr *brr lil$jr Jrr., iijr.it LJa Uil,Jrr &{ ro5 ,{r+Jr ,Ur! dJlJ J.* Jbn,t

.dry'r .rut -!l"rj<J! J,'tr 6rtjj

20ll 2s'J.' l6rtf lrrtr rJr) r,:iJt lrllll irttJl I]*

i;*olt a.at3*

127



lfltlt gJrhll 
0rul! V.jrjt jjll C0J

ll*lt1 d?Jlt ?'tJb rirtlrJl {ruJ<l! 5.1.1 cf>tAr y"16 ,r,E1 Op{+fr l;ft il ,va#Jt qa"l Ajulr
.(3) qbrllr L:,r'JrJ iJFjr d/-F J,d*J$ J...t

lztjl! drutJ+l rj* 4p Ue {_'. 0g)++l gelau) i"t;S ,+} rrg! J! i.,r).rJr cja jrl
grr.ylJ:Jr,.a, UJ eg C itai ,:r.&r cJDu..u trt^lt,5J.1! eull iJt.,&jjl irl,t.: J.^. d LJ<ltJ

,c,,Ulill cjr o"S,J et? 0, ieJl .9rJ c/trr-. $iirj

d,ehJlditJb1 )1,,1

.!er,y*Jtt;]rlr ilr;; qr 2009 !t'i d c.iJr tsl

,JriJtr l+jq J+r d!u. nar .,plr 1r4!r :1lr 6fal Ur+ ,ol: c-..! {1t!r t,rrlr c."e :i.!1!t ittlt
ir'r. -\ itljl (i Jllt et'tt a.\l frujt itJ.rJJ gtrlt Ut}i'jjt J ,JJ*t i,!J ,.1,"- gr rrr.lttr Jrrllt:

.'frJJ*llj frLJr'lrtjj s t)Jt ,jJrilt iitr., c,i.Jr 6rai .,rrr.lr1

st€ ,y ,F t.r.all .'|rr1 r\r d.l,i:-lr olD{,3lJt .retir rlz C.iJ 6tsr ;r*.(lr dJrlt rJ -
.181 Pearson i| iJJt.Ul Al./oJt ..-r rl,Jl1 i,^JtJ As-ilts4*.)t

:!t ;p}*t odtir,,,t \t Ou!-p c,roli - oc'r€c';lt dttP

;J+li:lt ;in".r!Jl*1

JJI^{ \FiJ &.,r \i. Jr.Llr ,}r.l,tt .lyfr., Crrj.rt ;JtjI {tjr+t ,Uq trrrlr :rU Ca trg c.L,
%10 Jt*..:ril i 2n.. 1 i'r^4 C.i Jr r/*r c,rlat .o$ru rJ pr-t(Jr *{y,r %10

fJ*r ,u\ !/+r c.Lr .t € 7yi tJ,i!-J.:tr g g 20-f 5 -ojy 4f d: p*J$r #:r.r+
.F.it el,.rl5r)r,Ar !F,b Jr-- .! 7 s]"r, S1 c,r+rtr.At Jr JJ, f ,g.rer,llr Jlr a,r .,el*.tt
50 :*4 lrrua 1.1t.; erby Jt -q$l defi 1:1 i*r rr+r C"i d! ,Ur :J!e! ODr+r crti*,|
4i a. c-!;lr ur)aarlr Jp t7 .-*u2lp 9$ "eu21180 ,trr-2lp 70 , -*u2lp 60 , bu2lp

ur)9*,'lf .JrB .t,e tJ ,,lD{o+r d1ll O! ,.e1, ery).1, !.t r;Jr.f$ .gLJr ,rtr iJr! a+ a+!

urt'.:.,!t lP jA*ri i,3r- 200 il,r4 1,. i',r-dr U t r& tp -t).c 
tt y yo3-2 :S x <J ll

tJlj! ;rr.r r;ir*.,t1 rfJtJrl i*rlt Amberlite srlj.ttt r)u {JI' lrU' Ujtlr Jrq.Jt ta4ei sle
* ty oh40 

Jr Jrjr ri' )!JJt FJr jqe ftJ,irl{ !p,t+Jrt Jp jf :.&t.3.5 lcJrr cru}.Jl

.mesh 60 lrt -e +rJ' dl eii+l gJX''ll !rJ, i ,\r,Url i,lr .i e 40 l+JJ,| Ji" i 4Jti

,t t zilleSt-2

:iJtJt r:.rt$t cJir qpi or*l l.Xlt+t dl.r irlij J*f g,. Q*Jr-tr rilltr |rir tv ctta1| t*:l
l*,-" 0.25 r.r/lr Cbilr r+. i,-;d c.ol, fdJr U! .,nfq FJt q;r Jrjlr ,1,l+r 6p Ue pri p -i

.c.,qr. Jl tfrJ"O Cr.
''.rq  .r'f r+g ;15 r"r d.reiJt Cd)^i+! JJl3 J.ri cS ,6j/\rlr.rrlr gr>{*rfr iJer rrrtl -9
,JfJt .rql .i&tjf atJt/t lr.llq,,"t*o.tl u# t€-.J r(r g,. ;rpi $Vy o;e ;e,s,.11

. !.a,!,Jl c. 
t( -it rt.;2!t c.ra o*;,rJr ur)Ai*,:!

128



20ll 2* 16-t1+ lrru rJ'y iSlt rJtJ^ll &rrlt il*

f ir.., ,Ortr.dl i.*t ,fg er e/!tf Jrtr grrlr Jr*lt rtu eri .U}!l J)$l i.srf eJ.q*,t - g
gr ,t 500 i,l,.l,,t tr.<lt oir \riJit c,f, 1JUIJ i!?.J,ll Amberlite {tr'rjrll 6)U e 20 ,r.S

,Fv g tCJ"t+ gltit J.rlr:tl 6)1, Jr,Lr !rle! o(w1 g ,40r 10 iJf ot Xo+t Jrr
,d eJUr L4 +:v I f S pp2At *Jr.r.ror ir01 e+1ll L4 etV 1 elr.plfr.r.t*.rl

. 
'lailt 

rtl\ J-.rlt t641 l,rrll &Lr

ir' a&t,#,rg510tuf d{Ft g 2:l i.-+ otKrr g +& J-r,,rlr (rJ..LIt crDL*r J.f -,
ft ryr pl.rrt.Jl i't'lt ile Lij 'jrl dr.rilglt edl 0j i}'.JJ Cltr ltjlj,JilJl lrti

. " 
.,r,t

Ui:{*t,Jter +t..:

:p; {tJt ijrt'lt ,,-,"."r Jtclt r.ri" Cd Vt 't i/ d.lru-ll cpL*l did, Li,rJri

(o4 u!1,s9 1i1sr.i*t rlD&l:t ojr

100 x - 1%; spt+*t {tar
l.,Ut !J$r elt i,jJ

larillt Orr &.r. frr. Olr crtrJJ-lj sp.*r irjjr J.JA '4-lo.rrrd :!Crr*! |$.,"*r iJjJl drr

A:j uJ i (sJrJt lrrJ,alr c.rtLy' JrB.r 
"i. 

100 d opy"+t g, P I .+ji .16y flll l"*;tt

{,i*t ojjt yJ .p 25 l1t7 -tz} 
dJ CT- 150 Lt lrtsJt Jt9."1i i,.otr '.h-ttt t"ztt giX"l.l Jrls

:iJult rJrhtt gi1

<b/Dor-l
' v{j*' lrjJll

c
: irl jl

:., .rr lrglr _ p/ po

irryr+' &1,,r jt; = C

sii+l !p't++l QlSl irri
,J\Jr eUt 0, orr p+r g 6if 60 mesh r+t-e lat: :i dlL*t oy U p./., ir.11 .i.l
lr.p c.dJ tal,q lJ.:11 rrb ad ,.!,rlrjjlj .lkltr WX+t crl4-* ec ,6.!rj, ll.t+ ,J ru1 { gp}t

.15; o!1.iJt Jt St o+,'trFr r!...r C. irUJ! id:L*r l* c,* C 60 01.: le J! !.)ty'r

129



{ertj! {)J,t*U Orldr g&Jt Ji}lt Crlij

.rQ!t r;t' u"li{ ,}DL*. V}t sett't 7".tfr

:djnlait i1t-l
ril" aJ, c...,1 i <etrr-Jr 'pv 

oh l: fu % 65 ,ipr." %1; p)rAr U g:t$l p,.
.r-rj F ,(',- 0,61C > i.,i,! jt*l trt,J ;r,'t, Texture analyzer 1rF .Jl $l.d j,\+ Jr.*-.q

.(7) ,.r-q, i llli, J"^D{r" dr, r,.al fyr g. l+i'l;Jt

:&-pthll la1;JJt-f
CT- et :{FJt rJrp.lf pre Ju*.,q i,_tgi1t,q sj c*jt,% l f * its.}* J p F

,14; p 25 rlt,l i+1r j1 150

:1r6 rrtt !Lii-3
el.s r'-. crr.i i.rb1 lro*r E f dl JirJ rl,5 i,r, j+i1 %6,6j f n U-rrs JrV,s
,-i-i+! |jl-.'lr ditlr 5 6d &JiJt l*l"4 .,rqJt c",.u!r i/ oF-jjlt iJrl c.ij 1.Jr 75x121 r$rrrlr

I 60 irlr. 1r* du ft. !Pt.l sra-.J paralilm Jur rUe4 ,t+i!r 91uf c.!! .[ssisss1.;ar

i .&u 18-16 a.rr p10 ,;. ;pf olrrr 1"J.! Cg dL l!} JirlJ ah! ,_..,urir ,:,r.rr. f ,:ijr 15 l.r.l

d cDt +t ft e1.." .* c,,,tr!i 5 \+ ,;,i*I, 0 25 t;tib -.* g % jS t/rJ$' y gy r.e
eul iJlf Jl..r r'fl, fr} Jrti lrr"ajtf f14t ,Jr 4r$r 1*;!r ,n'1ul c..,.aj i ,'rirr J-FJ.!r Jr+rlr +rrgf
rl! iq.p cl+-r,e4ir Ji g 0.5-0.4.1r{r;b}r tiy iz:o Ctr o+-"Jq f.r.,r,f'100 rll d
.(4).i..,t cSq f:Ur eb." dtpt cr prir/3rr i+"ajr c.rrrfai U aS-r 6lt irtlt i?J, dt.lta,lr

:e!l geWl -l
Jri lr.blJr4tr iJ^l \r..,brrilr ,:Uq e.L.Fr erVlg prr,.p l0 e.!,g)|i}r yp 5 c-hf+

rttr !.&t ,i{ir 30 6dJ i4l.!!.t arlr 2500 b* rpf ")t tiJr u., d e,-all riir 15 J}'!r
&. i.rr.Jf rUf {af c.,. .-9 rt*gr i;b; !t*-t d Ctjr p-i2 g+V3 Jyc -&l Dfr dr grrjlr

.<31 o$vlt tl eril gJr iJJ3r '$ rdt d. tl-rt,

ittjt &t*- s

Cr4. ril.j rb1 J}lr (6.5 gFr.r+n" dj r!) tr1uJr cru-'Jill Jp g lpl,*r .r f 5 c.hfi

lt.tr uti 10.uy.r.r:!Gtt 6FJr c,+-r ..,pgr 3 i.d eUFt .1r..rr.rt g u-J,r;rlr Jy't prr:,:..q

.12; l3 ogi.y.r+

4lri,:Jr srLl
Sa7 , Yo6.67 f A.,"dr i^,)gtt JrU tririr s*. or I.9AJ Cr;artt /61r(.lr ;, ; ,r$ 6t
\"f l* re,,$t 6iJi>tJ r.)l<.lt l.ri ctl it ,'u*t 

\r,r.;J jjdl JLb-! 1tF" lrbf ,.,rr,rlr tb Jl
::Jult ilt^lt C,, + A.pKrl! c,Gr a.j;[ .112y ,lUtr rrfr u[ri..;er]u 600

Transparency = Log T 600 /Xi

.r.*ru 600,.r+.1, Jp .rr Transmittance ,rJujr (h.!t e..l :T 600 ol c..r

g,"t+lt loi> C,!r :X i

130



20ll 2r.p 16r!+ lrru rrr) i+iJt UrtJt rrttjr r,B

iiiull1 
ett;uJl

ofit"atl ;t"..3 flr c!Jf1 .rr4!r s.rt crrrl+, c;ufl 6:r"tr ;r"+Str 6 jt or5
qil*fl iri (11 Jr.q rJ r+.pft 4urJt 1af.9 r(4ru1 J:ll q+y,Pr q.r#rlr ,:rjFtr{ r{l. drti:*tt
o..lri*ll c)^+l a,rlri .*r rLJJ lrJt ,.tfltr .ljrJ' ouF Je rs9.rf Jllt :J']! s.lar-lt
|J 191 crtal Sai-ut cr .rI9 ,*)rlr J& %1.8t oh L.8 ,o 89 ,yo 4.2 c,J.r i! v6r i.qrHq

q*t _* €t.l: u* !..+...r drl,ldlr c[,)"+r 4,).|Jl r,-i eWJ! Oi $J}t |4c AD{r" ,Jr f+-r.)r
6 U%50 ir.p.pl al*-fr J4 l,':,.\t rrjr { W1}r cg Ol u,A Jj.r}r .j, .E yi lJ .Ur.,

yJ 15t gu.;.,I !ryt''Jl 1+* ge €'r74 Jurl ..r.-r u Jq'Jl ,/" .:rl&r. {, Url{ ctt t!
nJ 121 J* r! 1.,*lt glt",lt qJJ ,/yi-""yj i#3'tl 6.Jut sP alt etJ.ti c.brl .15; g$+r i,,
dqJ<ll Jri,Jrlt rJ d .rrigr J.fr :+"lr JFr.r, rurl o"$LJ.r ur>t*"..r #e \rilJ{<Jt J,"rJJl
yldt Ee\E jja u idti.,l l4rLjr g irJU, %35 Jl c-IrJ C"il' a#t .rrjclq Ufl,,Fl .rr..otriJ

J!1 ,h eJ-F ,rt o$tJ:-r g riJrJlt dr)*:..!r 3){ri 1rr1 rJ gr)A*:..Ir '4rb ,P p:f g.iJr

.! 15; iJ't;tj Kolodziejeska +t $: ,q:],],tr,4Ar ,rrr* JrreJr ery,g qr-JKlr qJj.,prr
t f. it r, *a 3>{..!r ;r .ra}r irJrJ"4-U i.&lr rr;r1 irl dp,L}! J5! :lrlr i*,t.il ."..eri rJ'.{ ll{irtt
t f. 16; l"r)4,..ft trltu !p^+l tir.,trrr!,t .fy", d {.IJj'J iJllr o.ie p gri g* ,f i*:
.t rf gJJr ttx;Jtaeldd |e r-r ?ytit)%95 Jt%65i,.gf,t|t CL.ri*j gu:12,)2* gott

,drtrq.rJt i&.rb iJt
U l,tt Ltll ca,> tl,u*rlr,! ,J.lr.-lr1 ,r4lr r.1il2 sr.i.u {4iycf *jlr sergt-r t:ag

elrt I dl tjr r1q9 lJlr :"iJLtq riajl dJo\rs! {'{lr iJjJt ew)r 131 r.J1+ du cr !-),rr ,ptlr

Jy'+ 4t*rlt;r'.f;rt rtlr urt ar.t ,/l e6 l'lrlee,p Ji>,"" .q21uh,t 6)ty'r.F4 OOt+*r ir, srl
f.2 Jt + iiFtt aprt 9+ ;cv,tr e. a#l:ibtrjt O,rr,. J et,2.8 .:;rt rtrlJ l,.ara-,r (.''bf 13;

rt:y rLll Urjrl drl'ar.! l..Jr 4i rlJ.tl |J'.!t {.rtt/t,* F{iJt), Jl, lj$t 01.o Jj'. 121 J.le rJ; ,|.fe

.l,|ilt .l.,^E c,Wjtl ')JFJ riltj Jl iJrr U|J dJ,D)

dl .*riJ d +J!r of iJr*r inrej\ r,.ajr Ar"1+! o1 14; J.*: d qtriilr d * gg
,.r'J'iilt np^rJrr giyrt tiU:.lr i3 ol 12; r:9!}J gt Jl .,y Jf Jelr prJre d,, J.h}r grroilr ,l,:lr}r
c,,toltoqslr & +lj"lJt ilrj! !rU<{ e*lr: i"i*lr oUI"r U c".rrf 4r .:,ti.Jt d Ub rr .{ )trj,

.!J(.U itF.Jl Jlll9 ..rrt r.I.rlq i,tr,ll-ll

.'lr te.rr Jf J, !!rr! l.tl fJe 90 -50 ,J, dr){-;..I | 'ostsl. i*f rt{r <11 Jfu g,.a;

.j* J, C*l/ f.rdt lrl'rr.tt frt.,i r.ruj{ e!! fiy,; tqlt r/+ c.rroiot. i,,. o.h-f! gpl+t dlrJ
t)tf 1a)5 grnlr ijl t.rb iofy+fr .Jr.r +.t d tJlt :n_J.tt ,rp li->!r .r,agv 280 4rt
igl.f d loi*.r.1*At ,rrj\t t' 6irij ,'!, J..r et+ft !j, ,J J1lal iil ,r+t C.i rrlj erlirr.lr

.111y ar>ti:",t i,<a eJll tdrr* dl dry, {-Jl.!t t rr$l

131



r4 lrtdl illl ip Ittd' U'J\ s.Ii:.., i'Jl*
l.J+li.lr ititFl

!,, &U ll'j! !,il,i:,., !pq.
riJ+l&lt :r,ii-}ill

,JI" cJllii.

rqrrl

$' i,tsll

73.5 4.00 2.4 50.60 %4*jl
23,5 85.27 E9.0 43,0 '/o c )-,!l
Lt 1.25 r.85 2.0 Vo itA\
0.1 0.78 1.8 3.0 oA tvll

t.8 4.7 3.15 1.4
\JE T Q\sI

%G]\,.\
.Jt+1 ajr' .r.Ll lJl, e. F ilrt'|b (\iri!) *Jr .Jjrr !,,1"1s,, !F !pXr!.rt Ja l.tr{r ,rjfrJ )qlr .)Jlr Cg.

i',r , tlr ..}.n.lj ..".ulr ,,.LJr i ilr 
^Jti.I' JJ W -

t{i. drliJt c4rt4dl., Jurll ,JI" .:,Ltl3, crur<l d-rirJl dbsJt rStl! :l JJr.

.!ts t- aJ (19(F50 ) .)!r' ,rA {JJlt l4Jl|Jlr qtlrft d..l,r,l 
*

.cJ'rF 8)LJ d JJ+i d \J itlr 
*

4J+liJr &_JirJ! r{Jr Jdnrt! duo,Jt l*r gp!:r ur>t ."."r Jr} .',qJst S*aylt at} :2 JS*

' r#rJ ;{*f&lt lrt,,,J.lq d.liJt .le!t t* crr.i,:r iaDU: i-erlt spitt :3 Jr'p{

.cu' iJ Jrr,r, 4 Jrt:t r'r-, J'JJ Qu /tl'L t lt} c!.2 6tJ,\ t"- 6
.6.5 | i jt jt ot* .!\ uet .ett .^.4 .urr 4"1.r/r J/*Jl irr. r*rr dr -

.,:,UJa rtt 9| JJJ+r { l|tr rilr .*

'osf,l

1r-,.,. 1r(t y ultrldlt ,1ppr
'!rr)lri!.'Jt rJ,r#r LdjrJl 1'!rr"\ lilJ.Jl

Lrr ,lt, l)l/! \rlr.lJ! !r:{'*.fl !rJ. lti
410 tl17 L',rr f.ilrr oJllr .r..1 rL_r,

328 960 |r"jr J)Ll! srujlr rlr.il il>J.

70 200 \Jur$l.t! surlr lrjlrl"
.o'rF lXrJ d Jr4' { l,Jr rjJtl

,+lt etfl

Pi

.l'Ll't
d,

ar..l.l4ll
(ol>

',*.)r u.F
t''l)

<'Yl.rtil

r8t

d")

llrt

Jl+.rli
(t)

d*\irjr'
(ir.FJ'r "rLf)

frfr{rl

l.r$Jl

lat?)
e5

%rJ,}
U, )i'"

,lt

irU+.Jl

l_..j

Jl'..t

Utr.+r

%

5.5 1.5 2,6 26
nl1-5to

4.5 120 65 4.lJ\
uJr,Jr

6,5 1.2 2,E 32
5l16 -sl,s 6.2 190 95 l4Ftr

tsll
.mclh

132



20ll 2:s 16!+ lgru *y i*rJr Urlr ierrjjr tl*

l
n,
,t.

1
B

f rr!tr!. tli,JAll

t!,FtiiuLll

Jt d iairl- ur){ru.,'!t ar.y ,tiltir )1l" drlit r. g1D!r ,Jto rJ gr){*:-,tr tstT el a$ :1 J*
.1ile*..r 61tg i+1r

l.ltrll
rlr l-.,' 6tler ,uoJdr c,,.JtJ dt lr d,*lr rJrj1 ,lr-lJr l;jFr eU .<1980 .!& .r?t. .ry!r -l

.Jltll ,J,rJll l-b ,C<lr
Itlt .gtrlftr rlhtt rrlr fJ'.ur d.+$ .Q0041 g*- lrrJ \-AJ c"ir. lLa J'i r.r*.1 :1r-, .,pulr -!

.64-56 :11;1 ,t'ar.1l<rlr1 rrLll Ulrll
3- Ashgar, A. and R.L. Henrickson (1982). Chemical, Biochemical, Functional and

Nutritional Characteristics of Collagen Food System. in J. Ayres, E.M, Foster.
Advanced in Food Res.r 28: 232-372. New York, Academic Press.

4- Chol, S.S, and J.M, Regenstein (2000). Physico-chemicocal rnd sensory
charlcteristics of fish gelatin. J. ['ood Sci.,65Q\:194-199.

5- Kolodziec J., I.E. Skierko; M. Sadowska; W. Kolodoziejski and C, Niecikowska
(2008). Etrect of extracting time and temperature on yield of gelatin from
different fish olfal., J. Food Chemishv, 107: 700-706.

6JJ*1, i+l&ll gfa..rUC .F4.-lt "ltrtlt rrt' ogi:r.a{r ,jE !,J irrl,i,:Jt unt ! :4,):E

1%y 4ti-Jt le.p JsJu 600/ Et'tr gr....J1 6,tl r"or 'itD{"+' g,
0.22 66.t4 lirJiJl ii{.rUl, ertrilll
0.12 63.07 r#r ,4rlJ\ .Jr'*,tt
0.01 62.13 ,f,,r'I r1;/1 ftbt 1alt "

.,:,rrF ntd,,,a JJ$r ,l btr FIr 
.

133



IraqiJ.Agric. (Speciallssue) Vol.16 No.2 2011

Monkos, Ii and B. Turcrynski (1991). Determination of the axial ratio of the
globular profeins in aqueous solution using viscometric measurements.
International Journal of Biological Macromolecules, 13(6): 341-344.

Montero and M.C. GomEz-Gullen (2000). Extracting condition for megrim
(Lepidorhombus Doscri) skin collagen alfect functional properties of the
resulting gelatin., J. tr'ood Sci.,65 (3): 434-438,

Peerson D. (1976). The Chemical Analysis ofFood.6th ed. J. and A. Cburchill,
London.

Sai-Ut, G.; A. Jongareonrak and S. Rawdkuen (2010). Re-extraction,
recoverT and characteristics of skin gelatin from gait catfish. J,Food
Bioprocess Technol., Springer Science Business Media.

Tessenderio Group-PB Gelatin division (2005). Gelatin technical
information.www.pb gelatins.com

Vande Bosch, E. and C. Gilson (2003). Gelatin degradation at elevated
temperature. International of biological Macromolecules, 32; 129-13E.

Wangtueai, S. and A. Noomhorm (2009). Processing optimization and
characterization of gelatin from Lizard fish (Saurida spp.). J. Food Sci. and
Tech.,42: 825{34.

A MODTFIED METHOD FOR GELATIN EXTRACTION
FROM BOVINE HIDES RESIDUES AND STUDYING ITS

CHARACTERISTICS PROPERTIES

8-
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A.S. Sajet
M.A. Al-Sharafani

S.R. Alani
B.A. Abdul-Kareem

ABSTRACT
Gelatin ertracted from of bovine hides residues (arms, legs, neck and tail

pieces) which remained after leather tanning in Al-Zaafranya Tannery, General
State Company for Leather Industries. Extraction process was done in two
stages, the high proportion of protein was noted in the material remaining after
extraction, which necessitated the introduction of several modifications in the
ertraction method to recover the largest proportion of gelatin. The extraction
method was characterized by lower values of electricat conductivity of gelatin
solutions for all extraction stages of the traditional method reaching a maximum
after the removal of ions to 357o that is found in the traditional method, and the
yield percentage of gelatin raised from 65%in the traditional method to 95% in
modilied method. Quality properties of prepored gelatin were study like gel
strength, apparent viscosity, molecular tveight, melting point, water absorption,
foam formation and pH, Getatin of the nodified method was characterized by
good quality and rheological properties which qualify it for using in food
processing .Results have showed that gelatin modified method was the closest ir
the strndard attribute,r to standard beef gelatin.
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