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ABSTRACT. White flour from soft and durum wheat cultivars produced 
in Saudi Arabia (Edwal and Yovaros respectively) were used to 
replace white flour from bread wheat cultivar (Yecorarojo) in bread at 
00/0, 250/0 and 50 0/0 replacement levels. Breads were evaluated by 
volume measurement and sensory evaluation scores of external 
appearance, crust color, grain, texture, and color of the crumb. Before 
adding commercial bread improver, flour from soft and durum wheat 
cultivars were found to cause deterioration in bread volume, external 
appearance, grain, texture and color of the crumb, which increased 
with increasing concentration of both soft and durum wheat flour, but 
to a larger extent with durum wheat flour. Results of chemical 
composition and rheological tests indicated that flour from soft and 
durum wheat cultivars contained weak or medium strong gluten 
respectively . In addition, both physical and chemical characteristics of 
flour from those two cultivars were undesirable in bread. However, 
after adding a commercial bread improver (containing ascorbic acid , 
lactic acid esters of mono and diglycerides of fatty acids and an 
amylase enzyme) at 0.30/0 of flour weight, breads containing 250/0 soft 
or durum wheat flour were similar to the 1000/0 bread wheat flour 
control in all aspects except for being relatively smaller in volume. 
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~y-4 ~~i Jy.l!JI ul>-~ o..l.....5i 4.J~~\~~~. J~l!JI 
Ih 0~ ~jJ. ~I LS~ ~I ~~I ~~ ~13J J1J~~I 
-* ~~~~3' (Gros;h 1986)J.:i.ill ~o~W-~~I 

, i J3..u1 ~ J.:i~ ~ o.d ~..G:-Y ~I u~1 o...L5i ~ 
~l..a..>- 0i (Lopez-Ahamuda et al.1991) 03y>-T3 b..J-"~i~).?~ 

..G ~I~~~ t: i J3..u1 ~J.:i~ .k.)~ :r ~I j.-:3-1 o~y. 
J~~u~~'-?~ ,-?.i\1 ,-?JWI ~IJ~\ ~,~. .2 

L...5 • ~\.5JI L~I J~ ~~3 J.~I~~~ ,-?~l..>-i3 i y.~y.aJI 
~l (Boyacioglu and Df\.ppolonia 1994a) ~)yi3 ~~~~y 
JI~. ~ ,,~ o~3~ ~t.:..;*- iJ3~ ~ -.j~i:r j.-:3-1 C~l ~~l 

-fY­
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(i) (Y) 

(i) 

L?/ Jl (I) Lf".)J:J ~~~~~~.?-I ~J.:-i:J.:r ~.,:..all lpJlr-J.?-1 w.) . (y) ~ 
;jw.l~ .!.ll)J < o· (i) < .,. 0 ('I') d~L.a.l1 ~I).;..,on): ~~~~ ('-:"') 

. L?.)~I~I 

4:-0 r,3-1 C~'j Jl ~~ "I ~ i JJ..llI ~~~ ~bi c.Js- );; ~I J.-oI~1 
, <G~J..r! ~YJ ~I u4~IJ ~~)IJ ~I L.::JI:r <G~~ 
~~y,. ~I) ~~L)d:-\:r ~~~ c.Js- ~..ul Ih u~J..r! tS~ ~1 
:r ~~J (Jy,.L:J~ oJ.rJ.I SH J~..l~~ at JI u~~ :r.d ~~ 
(Tsen and Anderson 1963,j-;3-1 ~ J-J..ll ~I~~ ~Jl.i..o ~fo.l 
uu.~~ t.LQj) ,-?~y~' Huebner and Wall 1976, Dick 1981) 

Disulifide ~~I ~~ ~IJJ ~~~ .)1 ~..lll u~J..r! J Jy,.L:JI 
uu.~\ oh 0':1 Cystine ~~':11 ~I J Linkages (S-S) 

~1~~u~Jr.0~~~J4,-?l\I~':111 ~g • 4jY~ 
L....1.)..u\ oh~.J ~ (Wostman 1950, Grosch 1986, Pomeranz 1988) 

uL~o~~I) j-;3-1 ~~~ ~bi vP~1~0~ 0i ~ 

-il­

http:d~L.a.l1


. '-!'"J)) ~~~ ~..YU ~.r.J-I ~ J~) Cr" ~1.r.J-I c)y:- ~l.,a.:>.. (t) JJ~ 

. y.:aU..I#1 <L....UJI~1;;J~~t......::.,;. ~ - . 
J:aiJ : J:aiJ 

~~I*~I r-'~I U~JJ :- ~ ~ ~ 

-rJjJ :~IulIl .~ (I"~)~1~j~lji. u "r,.;G...II~I;;~Ic,)~ 
:r:: 

I 
-"I 

I 

a 
• ,0i±A, i 

b, , •• ± ° , V 

c
• ,"'l' ±i,' 

a • , 0i±A,"'l 

a',"±A,i 

b • ,0' ± i, V 

a, " '\ ±A, '\' 

b
" "'l"'l±o, '\' 

c
• ,AA±i,"'l 

a
• ,V'\'±A,"'l 

a
• ,0' ±A, V 

b, ,ii± V, i 

a
• ,Ai±A, '\' 

b
• ,V, ± 0, i 

c
• ,i Hi, '\' 

**a'\",i±',\'\'O 

b'\'O • + , "'lM, -

c,\, A, '\ ± , i,\, ° 

a','O±A,' 

a
• ,V, ±A, i 

b
• ,Ufo,'\' 

a
• ,U±A,'\' 

a
• ,Vi±A, i 

b 
• ,A"'l±V,' 

a
" 0' ±A, V 

a
• ,V'±A,V 

b
• ,AV±o,V 

a,\, A, '\ ± '\'0 '\'0 

1;>1'1', i±' '\M 

c'\'. , i ± , V'\'O 

:> 
: ,-:?j~1 u-JI J~I~ 

?;,.. 
~ 3: 
(~LaJI~I) ::l '" 

'"'\'0 Vo § 
0. 

3: 
(n° . ° . 
:>., 

: ,-:?j~1 u-JI J~I~ ~.,.. 
~ 
(~LaJI~1) 

'\'0 Vo 

° . ° . 

. (LA~i) 'I), (4l'i) \ ~ '1-\.:r * 

~........;; ~"....,JI.) ~I"'~':JI"";.r~I-::..b db.......,.:l.1 . (~I r-'~I-::..~)..u ~ "'-.::.I) U.j-)I ~-::..I)~ .....,.J~) L?)~I"";lr':Jl ±.J.......,.....:ll ** 
. (P ~ 0.05) ~ ..;)) 

0\ 
\0 
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4 ~~J~ I 0-i-' ~! ~ 01.ill1.J rL ' 0 t ~)JI ~I J.::-i..u ~1.Ji 
~~L;lJ:-1 if o~~~ ~yAJl i J.J..u1 ~J.::-i~ ~~ O~~.J 
~)Ia.Jj ..L:JIU~~ l--·l.l··~·\.ll· UJj~.J ~.J ~ ~ . ~ U':-::;J~:..ro ~ . .J 
.r::~ ;G ...lJ.J 4 (Huebner and Wall 1976, Matz 1987, Feillet 1988) 

J.::-i..ul ~~I J..lA...o.J\ ~I L:.:JI ~tLi.JJ~ JIy..J .~ <~I 
. (Bloksma and Bushuk 1988, Preston and Hoseney 1991) ~lJJ 

: ,-:?)~I ~I 6.iL.b! ~J~~I O~~~~)J..ul ~I~~~b 
~.r.3-1 ~ J:-9~:.r ~I..r:-:J-I o~y.- ~l..a-> (t) J.J~ ~ 

~.J 0.J~ /0 '.J /" 0.J / ~~yU~ ifJ.J...u1 ~I~~ ~yU 
~~~~ 0\ ~I JLo-.:...,I ~~~}. l:?JWI ~I JLo-.:...,I 

J...al~1 ~ ~~~~.f-.all W}11 ~i. ~~ ~15 (/, • • ) j)-I ~ 
~ " 

~...ul o~ ~~ ~.YU~ ~I ~~ uG:-J~.J ~)I~~:.r~ 
~) ifJ.J~ ~ J:-9~ /0' ~~~I ~~10\~} ~. (i J.J~) 
015 ~l ~~J ~ ~.f-.all w;~1 O~~ ~15.J 4 ~~I~l~~i J.JI..L:lI~.J 
~~ lSfi..L9.J 4 a,~.J ~U.J ~ LH ~Jl>..J ~ 0"JU-I ~~ 
uuJ\.....:>.~1 JU n J.J~) iJ.J...ul ~~~ J ~~)I ~ tLA;) Jl 

0yUI ~.r~ 4 (i.J" J.JLL~I) ~~"-.. " . .kll ~L.a.3-1 J U,~I 

~JlA..o i J.J...u1 ~~~ r.>- UfJ~.J o~~~~I j51...u1 #~I 
~I~I u~1 f.:S; tlAj) Jlj)-I ~) (~jJl ~I) l:?~WI0yU~ 

/"0 ~~I~ u~\..uJ.J 4 (' J.J~) iJ.J...u1 ~~~ J (J:.9~I)\) 
0} ~~~L~~I r-'~I u~J~.J ~)I~ J:.lA; Jl /0 '.J 

4 (tJ.J~)/O' ~~~~:11L~;L~.;J\~y-l\O? 
(Harris and Sibbitt 1950)," ". ".J v-'~~ ~l ~.; ~ t: IL ~~ 

i J.J..u1 ~~~ o~l0 ~~~.1j~~)1 ~ 0\.J-'l'.J 

~l)lif~..wJIJ~\' I'"~ ~~~;-?~r.-J-I~~~-J 
if ~..L.Y ~l Holm (1985), Boyacioglu and D1\ppolonia (1994a) ~ 

-Y'\­

http:lSfi..L9
http:l--�l.l��~�\.ll


H. A. AI-Mana and M. S. Alamri 171 

: J1..r.-J- .. 5)11 ~lA.o 

J~ ~1r..J- . - ~I ~L,....o ~ ul3~'l'1 (i) J3~ L!'Y.. 

, (Jlr-:JI ~ if3JU Y-3 J3~P ~J3..ll13l;?ykJI ~I~ J-::-J~ 
)..L:..u ~3WI) ~3)1 ~J~ if j5J l;?~ ~~I ~3...l>- .k>."Yu-3 
~ l'"'l» '1\ lAWI Cj' --0i \\~I..L:J~·yUlo·::1\U- ~ U 3 ~ c..5< -' J y"" 

~I ~I.r.j-'- ~I~ 6....::-L-3 (..L:JI ~J~~ ~3)1 ~J~ 

~.r:::U ' i J3..ll13i r.3-1~~ J.-::.9~ ~~ ~J lk l;?pi ~ I J::.-9..ll 
~3J)I<~J3..ll13l;?p\ ~I~~..lll, c_· .ai ~J~ ~ J3~1 

~ L!'313' o~l.k.....~3 ~JI~\ ~ ~LS ~ OUI ~ 
~':i ~.#.I ~ l;?pl ~I J::.-9~ 0\ (Hou et at . 1996) 03y--->-13 

d ~~3 ~3 LQJi ~~.;.II j:~l.)d:-\ u~~ if ~~ c..? I.S~ 
i9ul) o~I.k.....? iJ3..ll\ ~JJ~ ~~ ~J~ 0i .k>."Yu-3' ~3J. 
~'S (~j1. Li-> ~\ ,.t..;. h.~ if d\y:-y '- ~I ~ c..? r0~ 
~ , fA.r.3-1 ~ J.:!..ll ~1..L:.l\ ~J~ ~).~ r ' '1 t~~ 

~~JJ 
'~~I 

.b.L...J.\ 

~~I 
(Tr"') JI~"..w....s11 
(~J ""o)~ 

~\J.tl..a..l. 
Propotional number 

(~J~')~ 

~J';'\~JJ 
Elasticity 

(J~\j:I ;;~J) 
(~J~'~) 

~\~JJ 
Extensibility 

(~) 
(~J'\')~ 

~J.l\t~ 

'-?~ u\'I',\±\\'I',V 
b·,t\±t,\V an ± \ \ V **ai,V±\iA ~~ 

(~L:JI~I) 

.;J l ~ c 
'A,A±V\ ,A 

c ',.r±\,OV c" ± n'l' ar , \ ± \ 0 i 'f."b ~ 

.}JI .h......f-' b'O,r±o.'I',o 
a. , \ ° ±° , . b\A±or. bt,r±\.\ '-E" ..),J.J ~ 

: ..)l:JI.,.,..JI,.? r r-l~ "';If.~I~~I ""'UI if'L...l ,.? J:i..lll • .".; * 
, (r •• Cr--" .;-:-5'1) T..L.....:o:- L?.,..t, n·· -\ r • ) L?r-O' (\ r . -A' ) .la-.y-:...... , (A' Cr' j-jl) ~ 

. (Preston and Hoseney 1991).J L.uJ 

JJ) ~~~r--JI.j wJI ~;#':II"';.r~1 uI~ u\.b.....".::1I. uIJ~ ....')l..:l L?J~I"';lr":lI±.la.....,......:J.1 ** 

. (P :::; 0.05)~.f-"-' 

-'I'A­
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0.1.>-.) 0 • • .k>.:.f' o.)~wl -:roj.) .)~If. 0.1.>-.) 0 • • 1J-~I ~')L..) 
~ '-:f".).)JJI ~I J::.9JJ JjL;~ '\.) <..?)JI ~I J::.9JJ ~~ ".)0 ~ (.)~If. 

W')L. ~ u ~I -:roj J..,1 J..lu ~ ..r.3- I C~~ L~-+ ~>-'J-.p i-L&. ~J~ 
j-:3-1 ~JJ 4 ;;~ ;;~ , '\.)0 e. <..?.ill.) ~ (Pomeranz 1988)..r:J-I CG~ ~JJI 

. (~la.ll ~I) 

~.rJ1 &..1\J ~I '-!")JJJ\J L?)JI ~I~ J:!JJ -.J'r.-.f-'~Li.l\ 0~ . (') ~ 

. ,-!"JJ.l~J:!.)(C?' L?»~J:!.)('-:"')' (~WJ\~\)r.':'J:!.)(i): 4.:.).,....-J1 

-YV­
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0-4j 
~luW- . . 

Dough stability time 

(~J) 

Jew 
~~I~t~ 
Mixing tolerance index 

(J~I.r. OJ.:lo,j) 

~10-4j 
Mixing time 

(~J) 

J~~I0-4j 
Departure time 

(~J) 

..,.0~I~'. 
•..WJ~.l.I1 

Water absorption 

(1.) 

- -.l.I1 . 
~ tJ-J 

, Q, , 0 '1" , • A , • 'I' , • i'l',Q, ~~ 

(~L.:..II4JI) 

'I' ,0 , 'I' • , • , ., • ,0 Oi,A <,?..). ~ 

Q, , • ,. , . 'I' ,0 , ,0 • , Q, '-F'.J..J.J ~ 

. ~;.) /, t ,-",1.....1 c? ~r-""'.L.....U J:,i.JJ1...r'L..=.1 ~ • 

...J..a..ll ~I J:,i) ~JL.........::..-~ •.!.l.E) /0 ..l.> ..:;.;I);:""'"J\!J ~')l:.>.:l1 J-L..... j)4-:::I ~ j4-J.1 ~~ 

. y:-))).,5Y­

tLA.;) LS~...) ~ (Tipples et al. 1978, Kunerth and D'Appolonia 1985) 

uGljpl) ~I L:.:JI ~ etA;) Jl ..lJJ i .))..ul ~ J.:.9.:l U"'~I J.kA 

~) ~ (Holas and Tipples 1978, Pratt 1978) ~I Ih~.:l ~ ~)y)I) 

)~~.:l 'f.)o ~:.rj 0~"WJ i .))..ul ~~.:l ~l,a..:,ol J.M...o tLi.;) 

~I:.rj J~ J.lJ...) ~ ~l.j.:l A.r.-3-1~~..u ~I~j:.r ~i 
o • • .k>-~~I W ~ il} ~1.)1~I Jy.o} i j">UI:.r )1) 

~ (,k,1 ~ :.rj: ~~I ~..ul ~ ~1 ~ ~)y:-ll o.:ly. ~ (.)~I.r. o..b-) 

~.:l L c..::.;.)11A ~\~~ ~~.:l , L?yk.ll ~I~.:l ~:.rj loi 
JJ ~~~uU~1 ~~ 0i ).L;u ~ ~.))..u\);-:3-1 ~~ 
~)~il~~I~~I~~J~I)~~I~I 
o..b-) 'f • r,3-1 ~~.:l ~ (il} ~':l J~}I:.r ~-U.:l 0 ~~1 
, • ~.))..ul ~I ~.:l) .)~I.r. o..l...>-) , 'f. L?yk.ll ~I ~.:l) .)~I.r. 

J.o~ ~ O.:lLj ~#1 ~0~':lILS~ O.:l~) ~ .)~I.r. ul..b-) 
- . " ­

~~ 0l:....o':ll L?~U;>-..} ~ ~I:.rj ~ I~) ~LS:.:ll ~I~ 
(Matsuo~1 :.rj~<j.,1) ~ ~~LQll J.o~ ~ l.a...i; ~#I 
J~):.rj~~)lo~I)~lu~~jC)I;..uJ) ~ 1988) 
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rS~J1~~ 4:S0J (!A) ,-?y-kJI ~I ~~~~ L ~).All 
J iJJ..u1 ~~~~~ ~..J- CI.' 'Jr).r.3-1~~~~~ 
~I~I .....;L,ol ~~ ~~~ ~~j-;-AJIJ ~~I <L,a.jl.,a> 

. (Matz 1987) ~J.r u-b~~J o-L.!:, o~ O~~~ ~1 ~yk.lIJ 

~J- n JJ.b;-)!'J~V ~JJ..uI~\~~J~~)I~~ 

L ~ IhJ - ,-?yk.lIJ\.r.3-1~~~ rS~ L ~)..a\ ~~~ ~~ 

~~)1 ,jA i JJ..u1 ~ i..r.:-:""'"J,J.;l rS~ 01 (Irvine 1978) -:.r:U J1 o.? ~ L.o 


~ ,-?yk.ll ~I~~ rSy-:>-I..lAJJ - .r:-:J-I ~~~)I rS~ ~-4~ 


~I~..u ~~)I~~t~-4;~J!'JO,\~~~)I,jA~ 

- ~..ulu.o~IJ~I~~ 11~1~.;1J1~~rS~..J- ~I 


~~~I ~~I ~I J ifJJ..uIJ ,-?yk.ll ~I ~~~~ 

. I. ::-.....L.aJI-~;;1\ ~~~ ~I~ L.

'+-""' . C- ~ u.o ~.r--: 

u~,jA J~ r.:S.; ~O~~ iJJ-U1 ~i~J,J.;!,-?~ 
,-?>J1J\ ~I~I i ~J,J.;~ ~J~~~I JI ~y--:.;I)I 
~~ rS~1 4.......IJ..u\ oh JJ. (Boyacioglu and Di\ppolonia 1994a) 

u;:>- J v1yL.a.l1u\ • . AlI,jA 0~1 J v:r:- V Jl ~ ifJJ-ul ~\ 

-n ) JJ.b;- J k.5 0.r.fl1 J v:r:- i J o ~ ,-?yk.ll ~I~~ rS~1 
~ ~-U ~\ rS~ L ~Jwl ~ ~~ 0l)~ 01j-;5y:JI 01hJ 

. 0~1 J v.r:- 'fJ i V (~L.a.ll ~I) y,;LI 

: ~JJ..uIJ ~~I ~I~J.:i~ J~~}~)I ~L.,aj..1 
: JI?,~..JWI ~~ 

~~ ~I?~~wl u~Jr-~ (') ~J ('f) JJ~ U::-: 
- (Jly--:JI ~ U""JJU~..J JJ...uJ) ~JJ-uIJ ,-?yk.ll ~I~~~ 
~~r !V' J'\ i JJ-ul ~~-U vlll u.o\ a ~ 41 J-L--o 01 J..L:-'..J 

~I~~Ji!i 'f J'\ j-:3-1 ~~~~ ,-?jJl J..u.ll L ~JLiA 
i JJ-ul ~~~LJI uL...IJ..u1 ~G L Ih ~..J - ! 0 iJA ,-?):JI 
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4...!jL:.lIJ ~l::J1 

: ~JJ...llIJ ,-:?."hJ1 ~I~ J::.i...ll 4.;~1 ~'Ufll 
j-;:S).J ~lo)I.J ~#.\.J.)5JI ~.Jy-:-ll ~ JS ~ (') J.J~ ~ 
J'.J)jY..J J.J..lJj) ~J.J..lII~ L?)JI ~I~~1 j:-I~I u~1 
tS~ C.J1)..L4J.J ~ ~..,1J '/., t J'L...I J.>-~I~ (~I~I ~ 
~ ylo L?..ul ~J.J..lI1 ~ '/., 'j'.J L?)JI ~'/.AJ~"~ ~.J~I 
~~I ~ ..l;..uJ\ J'J~' ~I~ L?..ul ~.J~I tS~ (P S 0.05) 

(Huebner and Wall 1976, Feillet 1988, Hoseney et al. 1988, Pomeranz et al. 1988) 

~';-~I ~IJ~~ 6,:j~~.J ~.Jy-:-ll ~ ~..ul tS~J~I 
~ tS.f--o .1L;) ~J.J ~ ~J.J..lII.J ~.;kJI.J ~I ~..l:.5JI.J ~I~~I.J 
tS~1 0~WU:-.J ~ J~~I oh J ~~I~.J ~.Jy-:-ll tS~ 
tS~1 lot 4... \ .aJ1 ~I ~L.oi ~:.u\~ ('/., \-, 'f) ~I 0.Jy-:-l1 

J.JU.J ~ ~)JI ~I JL.oI~..lI I.r:-: 0~ ('/. ~-AJO) J:.WI ~.Jy-:-ll 
. (Abboud et al. 1985) ~~ ~\ L?)JI ~I ~..lI ~.Jy-:-ll Y.y 
~~~L.&. CI' •J O ~J.J..lI1 ~I ~~ J ~#.I ~~L5 

j.:Sj:J 

~I~I.:;..~I 

(u~I~~~) 

J14}1 

(1.) 

'-#1~ . 

(/.) 

~JJ:Ll1 

*~ I 

(1.) 

- - J.l1 • 
~ t~ 

c ',\t±"I',lV c .,. ''''±', 0'" 
a .,\\±\\,'" **a .,. '\±\\ , /\ ~~ 

(~L..:JI~I) 

b ·,t\±t,o. b ., .. .,.±. ,0'\ c . ,n±/\ , · b. , ''''±/\,'\ 'f.;b~ 
a ., "l'A±V, 0' 

a·,""±·,/\V o • ,n±,· ,t a 
. , ''''±'',A ,-:!-.JJJ ~ 

. 0, Y x ~Jr.J1 ;..,.....;<..T'L-I~ * 

"'.r:-li)ll ~/"~I..;.,b..;.,lk....,.:11. ~;'.J J. \ t <..T' L-i ~~~ ..;.,1.J.,s:.. ~')\;j -?.Jl:--l i ~lr...N I ± L y-:ll ** 

. (P :5 O .05 ) ~.,.f-"-'JJ)~~ ~.,......Jlci....a.:;.hl 

-yt­
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~3 ' ~\ ~\j->- Jl~\~~i~ r- 00 • ~ J5 Jj3 ~ Jl 
.:.. "II~~I A":\-.U...J ·L < 1<>:'1 j'- -lj. h; \ IA A ­

~" ..,.-.. .'-I . ...M-' ~J~~~ c-J~. 

if ~.:l~i ~1y-9 -i ~l~I& ~3 ~~ ~3' ~L....":11 
-i~.:l i· o..u ~Wl~~ 4J c..;..r.-i ~, (~Vxixrn J.>-l..lll 

~W)fl~I o? ~~1.M:3' ~ J 3pl J ~UI~l ~I? 
~ \IIJL; ~L;~ ~).:\ " ·L·<·· J' . ··~I.h;~
""y4 ~ .r' ~ '-I ..r&-' r .r c..I (f. L 3 

o..u ~;:11 ~~ ~3' i or r, o}r- ~J.:l..l:.Y~;; ).:l r • o..u (National Co. 

~u-"~~;:1\i~i," ";~'~I~~~1~4;;";.:li' 
. ~\ J3i: JJ\>.l ~~ l:?.lll U:-:f )1 

~~13 ' ~I if JL:J1 i~I -i ~\ --¥J ~L.L.,.:, ~~~ 
~ 4,j? ~~J.:l3 Symmetry U:-:f)l ~~~J.:l) ~JL.;L\.#1 

ily-93 Crust color --¥)10.2 J}3 (Break and Shred ~1..r-d:-13 ~I 

~~ J \.53 ' Crumb color U:-:f )1 ~ J)3 Grain and Texture ~I~3 

, '\-' :..r--" Hedonic Scale cL;3~ L~';'; J~~ J~I ~J.:l ~ 

J~~J.:l~i~'\~J3J~~J.:lJii~' ~JJi~ 
if uoOb-..;,i ~ ift~~l ~y-9 J\.53 , (Meilgaard et al. 1991) 

, uP4)1-.:lY'--"" ~I~~ ~...l.A..:J13 ~.it:11 i~~~ U;LWI 

. ~I~ ~.;~~~l ~1~.1i .lA.\3 

: ~L..a>~\ I \ _M\\ 
~ ~~ 

~~l~~~ 4 ';\" :¢I ~l) ".,;.JU ~L;~I~ 
~..Ld:-I ~.:l J~I J.--" .,13 , (ANOVA L-;~i) Analysis of Variance 

~~l J3.riJ1 6.;.r1 Duncan's New Multiple Range Test LS..llI.:l-.U:....o 

(SAS 1986) <J"'L ~L;.r. J~I ~, (Steel and Torrie 1980) ~\..h.....,'pi 

. .:l.Y--" ~ I w~ J'll '-;--"l:ll j5y4 -i ~l.a>-)f I J)WI ~ I..r.-'j 

-H'­
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: J:i..ul J¥~} .J:)I ~I)~~..~I 

~.11j ~ 10 :..., ~..ul';~ 0~~ 6..)L:J10\}.:-_:'>''Jf\ ~r.1 
~';':11 J~IJ. ~.r.) 01y..J" '- ~I j~.., 01y.~..Jwl j~ r-~ 
(C.W. Brabender Instrument, Inc, South Hecken Sack NJ, U.S.A. 

~I:r ~J 0" .11 ~ykll~.., ~ o· 4..-.... j4J:.-\.kJl>. J~~ 
~ (AACC 1983) (' • - 0 i).., 0' - 0 i) ~) '-:-'y,d-I .;~ ~~':11 

.JI?\ 
: J:i..uI .k.l.> 

~)"'11) L;?>J\ ~I ~,) ~ e ;-:.:!-I ~ ~,) ~ .hl.> ~ 
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