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ABSTRACT 

This research was conducted to detennine the chemical composition of some cereals 
and wheat products and to detennine the total gross energy by the different three ways: 
Atwater, heat of combustion, and calorimeter. This research was applied on the 
different kinds of bread, biscuit and wheat products which allowed in Syrian markets 
to know how data which found on label are comparable to chemical composition of 
products. The obtained results showed that all types of breads had fair amounts of 
energy and there were no large differences between energy values. Bread of oats had 
the highest energy because of an increase in lipid and protein level. In biscuit group, 
oat biscuit had the highest energy values because its lipid level, and lowest energy 
value was in butter biscuit due to lower protein and lipid. For the spaghetti and wheat 
flakes they have high energy contend due to an increase of carbohydrate level. 
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INTRODUCTION 
~.li.JI 

UJJI ~J •.sY.'-11 ~~~~ .)1_,..11_, c.:::.u,p_,j!-11_, wJA.l.!l_, ul.;!fo..JI ~i..Wio~ ,:;..:;;_, ,.6..] <.J"il)l ~I J.l...o.o I)I...,J';I.6..l_,\.Ii: t;~l~>l~l .la~ 
.)1_,..14 Ul...:i.. J.,.ly:. U.....IY. ~ ul LJS.u...J .~1~1 4!-_,ll ~ <)A_;:i ~1_, Fl ,_; y)U:i...YI ~1J.. ~ ~ J.lJ ~.l.a.:ill,.; U-:i.....ll 
rls:. ~t..J~)U<.r1JJI.s_,.:i-ll_, •~>Ill!! ~·.)..9-?-_,..!1 uY_,.,...sll_, ~I ~L...=o.'-11 u-1! ~W.! c.:::.IJ.l.:J>\Y.fill_, wJA.WI_,~_,j!-11 
~t....'-11y-l.WI ...,..~.......:.. ~)=.~ J.u;J~wl ~.,r;J!_, ~lie.rW ~)=. uc. t;~l JJWll~J)lll ~ll»oli c.k-1 ,:;.."'~ 

.(Mathews, 1995) c.:::.IJ~>.!.fill_, ~1_, l)ji_,j!-11 t;l ~~~ 
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~~yfo.JI~.ll.lj:jil,f"'~')'l_, (j.ll...Ui')'l_,'i_;l~l_,l,f"'IJJll J,..WI lp. ••Jc. J,..l_,c. ~~~~~ ~_,}1 c.tH.i1..bll J.l..c.o ~ 
u-- ~\.bll u.JAI-]' .w..y lilll.l ~' ,r...fl ~~ ~~ uts.....J ,.1:u:. ~ ~u.u _,y,JI .ll.l J.=i _, ~ jJ)U 4:i.W' .l)I.,Wt uts.....J ~4;.-_, 
U~JA'JI ~J ·~I <..:u.JlrtlL..:i....l oJiS.IuJA.l.ll &-~I tJ.oo.J:!P~uk wj:!ll..b;!YI ~ _, •jJYI ~y ~~J~~.fi.ll 
.;~ll!.ll~ ~~_, uUji_,j+l14:!9 Ji:i w; oj:!i.i.ll y_,...!JI.ll_;il ~~~ ~ ~l.l;!ljl ~ uyfi.JI :i.....\~.....w .ll.l.Ji.J •. :...t.y:;_,j+~l tJ.o o.J:!P ~ 
.l:,...j...,......u;t-.b'JI.:,... tl_,.ll.l~J .,.!! t.;..WI u.li.ljl ~~~~ d.lWI .~~ ?J!\J .(Greenfield and Southgate, 1992)•._...;1~1 
~ u.......J41~1 u4llJI .:u_, ·•~ uy..s.,. 4J_,Ui .lJc. ~ t-..6'11 .:u ~ ~jl~l ul~l tJ.o ~~ ~~ tJ.oYJ ~~ 
JI_,......'JI _,J ul.;l.,w:. ·~ ~~ 'JI o:U c).c. ~~ r1: ~~ ~I~~ _,1 ~)yJI ~I__,.._..JI ~~~I_, ~.l\t:. ~~ ~~ A.;)yJI 4.1UJI 
•_;i......UJ..ll ~~~~ tJ.o.)l.i.. •LJA.l.ll tJ.o.)Li.. •,Y..l(j~Y •c.JJA.l!l ~ .~l~'i~y ,U\~1 ~ :"1~1 c.Jfo.ul ~ 

.cJI .. 

:Literature Reviews ~~I ~1....1.;-111 
l.IA iJyy...l:i~ll!.lUfi..u-k- (,i_;b:JI+lfil~l..rt_, •c.Jt....l>U~4~1~1 Jl_,..ll r-'1 ~I.)WI u_,ll "'y~l ~~~ 
~ ~~~~ 4Jy_,:h.J c.Jl...U'/1 ~ J.li..j ().c. 4-..>'Ull ~I._HyJI ~ u-IJ ~W.'/4 ·~I~ -.!:J..l....:o..:i ~~ y~')'l ~yl...c. ~ .,-i 
~~ .U..t.!J c.J..c. ~.ll.ljl ljJ_, ~I..H..rJI c.J.o ~ u1:- ..)¥Jl ~~~~ .l..ic. c.Jt....l'/1 ~_, .~ll,!.o~l_, uiJ~~.fi.ll_, uJA.l.ll_, ~~_,j+ll 
_,l Ul.i...lll _H5a. ~ ~t.=.. _H5a. ,aill...u...J t.....l.i.. ~ t4.J""/IA.l..ic. ~ ~ JSW;.. ~ ~ ul c)WI c.J.o.J 0JA.l.J jfi_,lc .)) J.,.,..:U 

.(Flight and Clifton, 2006) • ('i.lWI .}PJI)v"':l-NI _»:>jl c.J.o -.,..l;l~)l ~ 

tu;) .!ll:.\ L!~ ~.J~ .u,. j+UI.,JJ ~~ ~jjW.'/ ~44-':l...J:!ill ~t........:JI.l:J.l:.,j .l..ic. 4..i4(Nadiah eta!., 2007) ~J 
...-Jc c.JJA.l.ll_, LlflJ.r.JI_, ~I :J\...o)l_, ~_,1.)1 ~ ..::.ui.S .US •L!flJj+ll_, uJA.l.ll ~ ...,.i .;jJr.A u":>\.£:..jl t'" u\:lYI_, .ll..)l ~ <.) ~.jjJr.A 
u-k c)lSSy.:Sj!llu~l ~(% \ ·)~~~ ~~W.J .u,. L..l •(% Y.o'l ,\ o,VY ,\,AI" ,n .. Y) (j.lWI ~I "'.)\Zll 
j..p.ll~l ~JI..rJI ~\.bll ~ l.jjJr.A J.) .)J (.$.l( 11\_, •(% 'l'.tA, \ f.V\ ,y .Y1 ,rt.'l' o) ~j!ll uk ~IJI_,..ll ~.)l:lll JS,.:;,ll 
~tU:;) L!~~ ~ •(tl • •I.;JJ.5.JJ Yoo.M ,'\'V\,11) y.Fj!ll ~ ~~ ~4J ul..A.JI_,.;.lla.ll j..,ciJl c.JlSSFI 
W . .l..,UJ-" .. LJI ~J .. WI '-""L......:i.ol uk 'OJ.ltill ~~_;.JI c.Jc ~1..l o..Uijll ~_,.1:.)1 uiJ Llfl.Jj+ll_, r-'.dl u":>\.b.jl uk )I .;~1 JA ~_,.1:.)1 
c)JA>.WI ~ .l~ .AJ~_, ~I ~ .. )..rJI ULJ..l4 ~~IJ .;~hll ...;...,.;JI u-k- J_,...ij ..l...i t.f.:>H~I ...;...,.;JI L!~ (Danster, 2008) ~_,1 
L..l •(% '.'I' do,Y) ~.j.lla.ll j+UI_, •(% '.t do. 'I) wJ!ll .)c. ~'JI ~ u.JA>.l!IJ wiJ~Y..fill ~ .liH .... Li_;.JI ~~.J~~.fi.ll_, 
, 'I' tV. 1 , Y fl. o) y.Fj!ll ~ JA-U'":/1_, ~.jJla.ll_, ~'JI j..p.ll w.ltsi 4SJI A.:IJI..rJI ~\.bll uk v&ul I:U._, •(% \. t , t 1") ->"""YI ~~ 

.(t' .. /(j.;_,li.S. .tJ '(f 0. 'I 

~ _,J t......:..l_, o.l\..,!j .,.IJ ~.l)7. ~fo..a..:JI ~u....... ~ ,.~1 ~~ .,JJ JU:;y.ll y..l_, .;_,.!"..i jjW.J u4 (Nassar eta/., 2008) c.J:HJ 
U"2'Y.. ~ u-1! 'i:.:,s ~,_, (% 'o) ~ ~W.';/1 J..ic. ~l..i. 0_,..l.ll_, ~.,..r.Jt4-U ~ ~~ ._,;,.w...;yl t:" .4-,. u.l..le. ~ uyl~l 
JU:iy,ll y..l~W:.l-! L..l •(%1'1, • A,'( • ,'1'1 ,'\,M) .)\:i:ill.)c. ~~J~~.fi.liJ uJA.l.liJ ~J.;.,.ll (j.lWI..::.U~4 .:::.li.S. .US ~ .. i"llll..::.u~l 
( 1 •• f.;JJ.5. JJ o •• ) .)!y.. .:,.... A.;)yJI ~\.bll ~ 11\ _, •{% v o. rv , ' 1. or , , . v') .)l:lli.S. ~\!ill .)c. .ll_,..ll ~ y....ill ~~ 
~~ J_,J ~ l"l.li.l.uol ~1.:,... ~4 (Shrestha and Noomhonn, 2001) ~_,1_, .(t' • •l(jJ}I.S. JJto •) u-1! .;.lWI ..::.:~ 
~ ~ _,JJ ~~)'4 "LJI ~J _,.lc. oJ.l.illoJ\..,!j _,.l) (j.l:,S t;W:.)'Io1\J ~I~ .)J u~ ~ ..::.u_,s....,JI ~ ..U.:.. ~~ ~ 

,A.;JI~I abll ~ ~IJ ~ ~J IS.ll L.. 11\ J ~ -.,A L.. .)c. LJfl _,j+~l ~ "~ C:'" ~I 

:~1~1~ 

4-->1..lfo .l:!.a:; Ml ~I .)c. .;~1_, .~1 J.llWll JI_,....'JI """'o_;ijWI t~l ~I ~~J ~fi..a.I.II.J .}PJI tl_,.il ~ ')' 
L_,.-=._, ~ ~~ ~l;.:iWI u-1c- ¥1~1 ~~~ ~lfo y ~_, •( w~_, ul) ~ o.l_p.._,..ll ~~~~ ~~ t'" ~+i-iJU...J ~t....'JI 
~t....'JI ~Ufi.-11 c.J.oJUJ:.ll t.)o~l~l .ll_,..llo1\ IS.Jh-o c)c ofo~..,J-:i~l~l ~~ ul ~J :•~~tlOJ..J..)\..a..l..~l 

:.)J WI U.li\ .liS ~I 

.~.loll ~t.;..:il.oJ ~fi..a.l.ll_, .}PJI c.J.o ~ tl_,.l\1 ~\.,!4ll <-:J:Pj!ll ~ -\ 

~_;.b)~ L}:ll.,r6 ,-l.li.l.uo4 illnJ't;..~l ~I ~.l~~ c>--!J ..::.u_,s....,JI_, ~I t.)o ~ tl_,.l\1 A.;lS.ll A.;.;lyJI ~"U.ll ..):l.li:i -Y 

.(~..J_,l~l ~...rb .~1 Jlfo...-.,1 ~_;.6 •Atwater 

• ..::.u;..., uJ Jl.,....~l..) uY:JI ~"\..l..,o .)c. o.l_p.._,..ll_, A.;~ \II""" 4.1UJI ~ul:J.! 4.i.l ~u... (.$.l.o ..l:!~ _,.. 
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MATERIALS and METHODS 
J,..ll JJl~ Jl ....... 

:~J.ilp -" 
.( AOAC, 2000) 4} 'D.)~_,..ll cj.;b}l y....... ut/it_, ~I Jl_,..ll_, ~WI ~_,...r.JI_, ~~ J\...)1_, ~,h)! ~l4oUII uJ.lS • 

:~1 :lil\.or.JI ~_, .c:;_Jilt U.~ ~~ uiJ.l.J'\ Y...fill ~.,W14oUII u.J.li _ 
.(Nielsen, 2003) •( u-.llt+ ~ _,..r.JI+ Jl... )1+ ~_,l=. )1) - :u;,JI t.J).J = ~~ ul J~ Y..fill 

: UU:all .;;Ji:i -
:..}:ill JS.!;.\1 ~ (Smit eta/., 2004) Atwater ~J .. u.b~ yt.......J4 

(~.J~ t ' I!.JJJ.S. .Jl t) •(t.J_,..l t ' I!.JJJ.S. .Jl '1) •(..:..IJ~Y-fi t ' I!JJ.J.S. .Jl f) 

:~1 JS.J,ll ~ (Smit et al., 2004) y.u.:.. ~~ Jl~\'1 ~ y~4 
.(~.J~t' I!.JJ.}.S..Jl 0 , 0 '\) •(w.,..:~f:' I!JJ.#-.Jl '1.£) •(uiJ.l.J'\Y-fit '/~JJ#.iJ t.'l') 

ti"t.J.. l>"Ljil j~II:U. ~ .(AOAC, 2000) ~..An J ·~' tj~.Y" AKI C2000 (,_3 Calorimeter ~...;.,JlS.ll j~ -
l...!"UJI ~.J ~\II c).o-'"" ~ t.i\..;JI ~~~~ ~I~ c,j_pl r f' •, '\'A ~ ~ .J l.l,!:loo J_,_;,.... ~~ cj~ !)A~ ~jlll J ~1~1 
~ L..W JJJ.a-o t.:;_,~l J y. .l..H" _,..ll ~ LJI w_A! U..l$. .J c,j_,.,JI lll.c. Yo ~ • WI 0-o 4J _,j_,.. ~ U....l Yo c,jl ~\'I ():- t;..,."Ull ~J.?JI 
ti.;-...~0"4J.II ~J J./1 ~l..JiiJI.>""4J.:~ti_;.....U:. J~ .WI ~~l~lo.:~WI JIJi.o..l ():- i.lljWii).~lwUwJWI ~I 

RESULTS and DISCUSSION 
.t..J.il.WI_, ~Uill 

.~lo)_,.,JI~ 

:.t...,.).l.All ..:.~ ~ l.r'P.;:all :~JI 

:jpJI el..,_a"lr ~~ l.r'P.;:all (I 
~ ():- tj_,;,.... c,j.fo.J ~,h)l c)A ~\II t.S~ wUpll j,1a. _».j_, ,t..,J_;.WI ..)PJI ti.Jll ~ ~_,.J..)I t.S~ t,),J'\.{J (\) JJ~I ~ 
~I~ ~S..fo..JI ~JA~Ju:....;}'JI c.T"'y.J\ ~IJtj.li..JI ..)PJI c)A~~ •(% 'I'A.t)"':!i~_,.b)l ~~~JJ.l.A!I ~~ (l_,ll 
1...1 .(% v.ro) i~ ~ ~,J..J ~ J:!Ai U.\Sl14JI ~~ ~ 1...1 •(% n .r .n.n .H'.r) ~_,;,.... c:;_,_,a ~ ~ rJ ~~J 
ti.Jl1 t.S.fo..... ~):i .iii •WU~I JP>.J c.;.li..JI ~~ •lti:i...4 t..._,J,W\ d~l ~ ~ ~ c:;_,_,a .Jl\.1\ ..:,jl.S .iii .:~1..)1 .sfi-l ~ 
~ ~ •(% , . '1'1) Jl...)l c)A ~ Jil ~ u.;,'•:NI 1.1""'~1 ..)PJI t.SJb.l ~_, •(% r, '\- ... '1'\} .l.J.l.:!o. ~ .:~1...)1 !)A t..._,J.WI ..)PJI 
_»:;.. t:" 4J).i ... c(o/o \ o.At- \ t.AV) 0F.J...r.JI !)A IAI_fo..... (li:iJ4 ~I():-~~~~ ti.Jll uJ:I.4iJ .(% \.t f) c;fo.JI ~JA 
.(% ''\' .Ao) t..._,J.WI _»i.ll t1_,il tfo. t.)e-lj~ c,j.ft~J OP.J.>:ll 0-o ·I~ U:..tw4 _».j .lii wU~I ~ L.l •(% ''I' .Ao) wu~l 

!} ~I !)A \AI_fo..... ~_;l:i ~\J t.S.fo\11 _)PJI (lyl t:" :ti_;t.:L. .A.U_, •(% 'I' .AA) t.)U~I ~ ~ ~~ ~ ~ c,j.J.ft .Jl\.1\ Ujl.,S 

tfo. 1...1 •(% o., f) , .. JA~\11 ~~!)A t...JJ.WI (I.Jl\11 tfo. ():- c;_,;,.... J_Ji, U.l.Sll ~~I..),..;.. J:l.4i .(% • ,VV- •.' 'I') .l.J.l.:!o. 
~IJ c.;~WI j;.OJI t.S.fo.-o ~J •(% 'I'. t ') ~Jfo-JI ~JA ~ ~ •(% 'I' .M) wu~l jP>. wi.S.l ~ t.3.J..>' ~ ~ rJ f:l_,.i\11 
•~Jfo.JI...r-d.J" ~J t,FJWI _)PJI ~ uy.fo..JI ~'of~ c,j_;i .iJ\.11. ~ r-\.~1 ~ (% \.A\ c \. 'lA) u\.jJI c)A r.f4:/'"JI t.rY-JI 
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.,»iJI tl_,.;1 ~ ~JI.i.. ..ill~_, •(% o • .H) ..::...y_fo.JI (.)A ol_,:;:,.... (.)4~4 .;li_,.!'JI .Y."-~ ~ ~_,:.... .,;_,.;i o.:!IU. ..::..;IS tl_,.;\11 ~ ~ 
.(% '\V.Vo) u\,uS.uJI ()A •lji:.....f:.w).-!U.\.S.ll ~~I j,~:>.~_, ,~1 t)o~jl..c..JI 

.(%) ..::..1..,.....!1 ~_, -.FJWI .;.:Ji tl..tiY ~\,!.4.11 ~_jill:\ ~,lJJ+ll 

~l.tfo..JI ul}il e~' ~Jy,.ll Jl..jlt ~.jl:ajll ~\.l,,LLI 

a a a A a a 
0.14±56.45 0.39±1.98 0.14±0.77 0.42±15.29 0.04±2.21 0.09±23.3 

t.jJ\;. JP. 

b a a A b a • j u.... .. 
1.53±59.55 0.76±1.81 0.17±0.15 0.38±14.19 0.13±0.99 0.50±23.31 ~ tr· .;.p. 

a a a A c a 
0.25±58.53 0.41±2.41 0.17±0.45 0.37±14.87 0.08±1.44 0.19±22.3 

c~.fo.-.~1 

c b a A d b tl..LS tp. c;..i JP. 
0.43±67.75 0.47±5.04 0.31±0.12 0.34±15.84 0.32±3.9 0.10±7.35 

d a b B a c IJU_,.J. JP. 
0.89±50.33 0.44±2.88 0.28±2.88 0.36±12.85 0.06±2.66 0.61±28.4 

:vl.ll..~~l..u 
w,p_,y,!l U.0 ol_,:;:,.... (.)4\..ii..jl_, •ut.:J\11_, t"".lll_, ~_,.l..yl (.)A ol_,:;:,.... tLi:iJ4 ~I (.)A ~_,;.......JI j¥JI t1_,.;1 c!"" ~.JI.i.. l)li~l .Y."- .,».:i • 

. ,\ -~'' w . L . .J u~ ~~ '' ~~~ -.~It ·u ... ,, · · . ~<· • • ~~~ 4.1il -'1 'I __ ,, · . ,.. '' ..ill:l • w • ..::...t.. ... -'1 ·c::--- • .>- <r IS'. • c..- .J (.) _,..... ~ y (.)Au-> ...>;!-U 1.,1 • J.J' I,.)A _,..... (.)Au-> IJ", c.SY-J; • .).J .J""""' _, 

tu:ijl .;1L.S. •ut.:J\11_, w,p_,y,ll (.)A ol_,:;.:...... tW.J~ i.);.j ~~ <).o ~jl..c..JI .;.:Ji t1_,.;1 ~10.o U.\.S.ll ~4 ~I .Y."- .JI.fic:.l ~ -
.f""".l!l t) (.)4\.i;,.jl ~~ wyfo.JI 0.o ol_,:;:,.... 

~\II · u· ..,t.u · ~~ ~~ · .. ! '' Yl ·1 J,...:,.il · .< ·'I · · · ·u . .,,, · · :U..\.S.ll ~-.~II · · · J!: t..;;c.l ·.< ..• t (.)A .T • u: (.)""' ~ 1... y (.)A t.;J""""' ~.)A~_,(.) _,..... ~J . . c:- ~(.)A J. CJ-""'::1 

.~~LA.. ~~\II t) ~l.......:i..l ~_, w\,uS.uJI_, ~I~ ..b,Uji ut.:J\11 .;II...S. •wt.:J\11 0.o I.Aiji:...o tw.J~ i.):..i t~l L.~_, 
.~WI .llc. L. ~J ~I ~W ...,1:. WWI_, ~I ..::...4-;.. _, t) 4JJLri! la;l ~ _, '-.FfoJI _,~I ~yo! la;1 ~\.l.. f:.l_,.i\11 

,to.") ~_jill.)c uY'>JJ wiJ~Y.fi u-k. c.;~ c.;.:JWI ~~ w4 ~ ~_,1 ~1_, (Danster, 2008) ~ J.,....... t?l ~Ulll ~J~ 
,.y~c. J..-.. LA.. .)cl 4-:!k ~~ ~till\ w.ll.s: .lii uiJ~.J-!.fill ~ ....;~1 o.:!IUA u4 ~ •(% '. t , t r) .J-'W'YI ~1_, •(% '." 
,~\.:ill! u-- J;1..::..u\S ~ t"".l!l ~ u~l ~\.1\ d-S.J •(%, .. o, t ,oA. t i) ~jill..,k ->"""\!!_, c.;JWI ~ wi.J~.J-!.fill ~ ..::..ui.S.i 
o.lAJoFIJ/'~1 ~I t..tiJ ~~ ~_>1..,.1) J_,-.; Ill._, •(% •. to ••. VV) yjjjill.)c ->"""\11_, c.;.:JWI jPJ!t"".l!l ~ Uj\5.i 

.~1 

:~JJ~I ~~I e_l~"i ~\;4ll ~I (":: 
~ t) w....;..):i .lJi ~ ~_,.;..... ~o3J.Ji ~..::..liS ~IJ '~JJ.l..oll W;!~l tl_,.il ~ t) ~_,.1..)1 ~ Y.JI1i ('1') JJ~I U.0 b~ 
..::...~ ~ uc- c.;_,:-. t.ifo. 4...1\..o..i.ll W:!~ ~_, .~1 ~.;b iJW .,.!) ~m c.S~ ~_;_, •(% t.Av _,... '\0) .lJ.l:l. ~ W:!~' ..::..Li:f:. 
W;!! .(% '1'."' -\.AA) .lJ.l:>.t}W;!~I tl_,.il ~~~~)::.~ •(% 'l',oo) ~..,k1 J,;...u.i JL.)I ~~_,J.l..oll W:~MI 
cjc c;WI_, .;1.!_,.:-.!IJ U.\.S.ll ~IJ o.lt...ll ~~ lm ~_,.;.... JJ..ft ~\.1\ w_j\S iii .~_,J.l..oll ~~I tl_,.il t) w,p_,_,.JI ~ ~4J 
~ J.).l..oll W..~l t I _,.;1 t) L»i JP.I ~ .;I c!"" ' (% i. 0, 0 I i. 0, A) ~jill ...,1:. L»i _,_,.JI (.)A ~ Jil ~ .;till\ ljt_.;;II_, ·~jll ~.M 

.(% "..o _ i.".o) .lJ~~..::...:.._,Iji 

t'._,.;! ~ ..::...fo-.1_, •(% .v. o £ .A. Y t) ~_jill ._.k Uj\5.i ut.I!Yl ~.) .;_,.ia.. _;_;i! ul.!_,.:-.!1 ~_M_, U.\.S.ll ~4 ~~ w..~ _}.!.oj 
J_,J.:o.t)~JJ.l..oll u..~l f:.l_,.il ~.lie. u\,!_fo.JI ~ ~);; .(% o.i -t.ii) J_,J.:o. ~ w....;..):i uyl~l tJ.o ~uk. W:~~l 
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~I (.)6 o ~ wy...s. ~t...<.J ylh:i:i ~I .:.y~l ~ ~ ~J w4fo.JI (.)6 ~ yo}l y...jll o~ ,) _,-.j .J •(% i '\. H' _ i 'I". Vi) 
.l.l...ll c.sU>JA .JI 'i_fo..JI c,sU>y ~ <} ~1~4 ~ 'J oill.ll.J .~1 wy_fi.uJI (.)6 uli_,.!.li.J ~~IS~ u-ll ~t...<.J •.fo.JI.J 

.(%)t..._,J.WI.:.y.fo..!ll tl~\t "'l:!4ll ~~ :YJJ~I 

.::.\.,u1..JI u\J:lt ~.lll ~J~I ,)l,._;ll ~~)I t...JJ.).Jt .::.~1 

a a A a a a 
o.)\..a~ 

1.39±69.13 0.47±5.6 0.66±12.37 0.31±7.12 0.18±0.91 0.07±4.87 
b b B a b b 

tl..l.ill ~I Uo.J~ 0.27±64.48 0.33±8.24 0.38±13.9 0.30±7.22 0.12±2.05 0.15±4.11 

c b Ab a b b uli.,J. Uo.J~ 0.21±65.58 0.40±7.54 0.33±13.42 0.29±7.63 0.06±1.88 0.12±3.95 

d c c b a b 
i~jU-1~ 0.37±74.56 0.70±4.42 0.48±8.7 0.42±6.98 0.09±1.21 0.13±4.13 

d c c ab a c 
cSW.~ 0.29±74.48 0.80±4.36 0.25±8.56 0.31±6.95 0.14±1.32 0.18±4.33 

e c D a b a 
~Uo.J~ 0.71±72.29 0.28±4.87 0.43±7.89 0.31±7.88 0.15±2.2 0.21±4.87 

b c E c d b .tlu..l Uo.J~ 
0.71±65.39 0.11±4.65 0.31±15.2 0.38±8.lt 0.17±2.55 0.38±4.1 

b a Ab d b a ~~~~)~ 
0.28±63.76 0.30±6.3 0.43±13.6 0.20±9.5 0.25±2.21 0.06±4.63 U.Wt~ ! . . 

.(P <0.05) ,)jc. .::..\.l,!all <.J:l.! 'iY.... J..>9 .lYI"J .)c. J~ .l_,...JI v-ii~ o.lYI" _,..ll ~~ w..>""\tl 

~ t""'.lll ~ .ll_,..ll ~ 1"1~4 4,;i ~_,1 ~1_, (Shrestha and Noomhorm, 2001) ~\.:i.i r:- 4-:llc. J-,.:i.JI ~\.:i.ill ~J\l.o,l 
.li,..S ~I .:.y~l tl~l u4 ~~vAl... .)c. ~_,_;,JI ~.)c. ~~)'1_, t""'.lll ~ ~ ~~ c)A ~I~ .)J y_,...JI J_,! 
().S. ~ ~ <j.lWI .:.y.fo..!ll c:;.. c)c.l ~I c)A ~ c)c. <j,PJ U.\Sll ~I t'" ~WI W:!~.J ~WI t::..u...fi..4. wl~l ~ 
I"~ ~.J:!L.... •(% \i,i ,, o.Y)Y:fi_jill c)c. U.\Sll ~~WI.J~WI.:.y~t""'..lll ~u;IS ~ •(% \ Y,'I"V) <j.lWI.:.y~l 

,y_,J.b..ll ~ ti.J-i~l o1\ r;,W'i t.jl.JI t)!lljill .lYI".J !"~-' ~~ ,)jc. 41_,11 wy..sl41"1jll'JI 

~~ c:;.. Jtii,;,JI J~ uy\~1 0-- <)WI yfo_jill wl.l .ll_,..ll ~ i'l~l u4 ~.JI ~1_, (Nassar et al., 2008) r:- ~t:illl A.JJu...,_, 
~LJ4!1 J.!W t:" ~l.l..:i:.i ~4 ~ (% i'\. • A,\ i,o'l") ~_jill .)c. .li_,..Jio1\ ~t...<.J ~ ~ .;;JI.J wiJ.l:!A.>!fili.J r"'.lll ~ ~ 
~~~~us:-(% i'l.'l '''"·') Y:fi_jill c)c. .::..IJ~.J:'fili.J ~~ ~ 4-:!i uiS ~1_, U.\Sll ~4~1 t:" ~~.:.Y~ 
..s_,:;.,.....ll c)c. J~l ~~ l,).o ~I ..J..i! tJA:!l.J .ll_,..ll c)A .l,!.ls.!l 1"1~1 ~I c)A ..ul I,? I •(% VY. V \ , \ 'I". "I) .li_,..JI u..iiJ u;l.S.! U.ts.ll 

... ,II~ ~llill .ll . 'I · tl ·I '- J ... n :..u ··'I w. ~ d 'I . ~ru uUl"il · tt..JI . ,.... - .Y"' (.)A _,.. ...,.:- _,........... ...,.... J...)f' . ...,........-- y .... ,--d - (.)A c.r 

.(%)l.:..y,h.JI~Iw~"'~l~l :('I")JJ~I 

uY.fo.JI ul./il ~.lll ~J.J:ll .)l...yl ~~)! 
ul.i;a.ll 

t...J~I 

a a a A a a 
~~~.) 

0.69±84.15 0.19±0.92 0.37±3.22 0.24±5.37 0.14±2.45 0.18±4.12 

a b a B a a c:dll~l!.; 

0.71±84.73 0.10±1.74 0.51±2.75 0.38±4.26 0.27±2.37 0.06±4.32 'i.,S_,..!.l4 

b c b c b b 
l_jJ.fo.&ll 

0.63±76.35 0.25±3.28 0.10±0.66 0.32±15.37 0.12±1.32 0.03±3.22 

.(P <0.05) ,)jc. .::..\.l,!all <.J:l.! i.,?Y.... J,;! .)YI"-' .)c.~ .l_,...JI U..U ~ o.)_,.,.._,..ll ~~ uy.-~1 
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:~.J.;-WI.:.a\.l;AJI!.) ~l.,;a.ll .Ulhll :l:JU 
• :.JP.ll t.I.J-~"i ~l_p.ll .Ulhll (I 

._..! ~I ~_;.bll \...,u L...<.;l WJ_, • _»:JI t I_,.;\' \...,u ..l..ii ~ ~ _,.J.u..ll _»:JI t 1 _,.;\' ~) _,p.ll :l!'1.bll ~ tY-l.fJ ( f) J~l tJ.o ~:l4 
~~ ~_,..)!! Wj\.S .lAS •Atwater ~.). t> ·~I ~l.}h':ll ~.). 4.ll:i ·~).p.JI :l!1..l..ll ~I .)c. I ~..J_,l\.S.II ~Y,. .:.J..:.I.li_, ,tA.J:!.li:i 
<111.11. Wj\.S .lAS fo. .. ,u_,l\SJIJ c)SJI Jl.ft..YI J.;hl ~ u-'h (~J_,J\.S.IIJ c)SJI JljhYI) c.;Y.,\11 J.;hll_, Atwater ~fo Uti ~1_, 
Atwater ~Y,. ~ Wj\.S .lli ~)__;.oJI ~'UJI ._..! ~\tl .JA 0\.i_,.tll)!.:... 0! (f) J_,~l ~ ~ ·~ ~1_, ~_,.;.... 1.5J.) 
,,., \,A\) ~.}ill .)c. (,fJWI _»:jl ol,!1: •CE: \. •lc;..J_,ll.S .tJ roo.o ,rn.v" ,n .. \1) ~.}ill .)c. ~.J_,J\.S.ll_, ~~ J ljhYI_, 
c;.fo.JI ~>")!.:... t> 0--J •(t \ • • /c;.J._,Jt.S <!] no.\ ,rn. 'I' V ,'\". '1", oo) ~~I ~I t> •(t \ . , /c;.J_,l\.S .t; 'I"V •• ~A , i'l" 1\, ~ \ 
,ni,n ,roo.1) ~)yJI ~1hll ~ ukl 4.1..\.S.II ~~ ~~)!.:... ~~ ~ ._..3 •(t \. ·/c;.J_,l\.S .tJ n .. \ ,rff,\'1' ,r.v.'l"') 
~"llJI ~ ._..; ~~ J,.La... ~~~~ ~ .,A c.;Y.,YI J.;hll_, Atwater ~Y. Uti ~_,.;......]1 J_,..;ill_, •(t \ • • lc;.J_,ll.S <11 t • \ . r A 
~.)•• C»! ~I ~_,..)11 L..l •JI.fo.Yil)c A..;....'Ull ~I ~l_pJI ~1.1JI J.li:i WJ_, ~I J,.La... ~~ )U c.;Y.,YI ~.,;hll L..l ·~)__;.oJI 
yt...:.. .l.lc. lA.J:!.li:i ~ ')_, ~...;_,1\.S.II ._..! Jjh:i ~~ ..::.l,.Sy.ll ~ l)c A..;....'Ull ~J.?.ll ~'1.bli.)J :.y-:. .ill~ ~.J_,J\.S.Ii ~I ~ljhYI 
0-o r)cl ~)..? ~1..6 u-k c;~ 0\.S ~\tl ~I 04 (Danster, 2008) (':.4 ~? .fiill oi.\ ..::Wiji .liJ .~1 Jl_fo.YI ._..! ~lyJI ~1..bll 

. .JA'"l"JI _»:jl:.) U:.Jl\ 0-- ~\S w~ rl.li.l...\ I"~ J ~"'JI _»i..l4 ..::.y.fi.Jirl~l oJyj J.l:l L..... .JA'"l"'JI_, c;JWI ~I 

o • ,ri) ..::.y.fo.JI t).o ol_,:;.:.... ~Li:...i10l YJ •(% ".M) t"".lliW.o 0\.i_,.l:.ll y,.;.. c.;_,:;.:....tli:i) 0--~)4 .UI ~')U (\) J_,~I_)Jo.:._,...l4J 
_»i..ll 0-o Y.ll ~' .. ::.A.,t"'-' ~ c;.lWI ~I JJLii! ~I ~J .UJLii! ~ ~.ll ·~)__;.oJI ~1..6 ~ ~Li:...il .)) c.SJI~:~.lll .JA (% 
ww- .~'1 ·· Jt.wL.iv .. •i'" .. L~ u.l.l.:UJ · .lll ~"11 · · u)l ""l,....h,, " ·'I · ·· 1..:..1·- ·'1 .·_:":·'1 . . c- _H:>. J . - • .G"" ......... r-- . -!..)} (.)"" J ~- ~ .. ~:~~ ~.)A _H:>. J .r-~ 

.'Y! ..::.Y.fi.JI ~ tLi:i)_, ~)yJI...:mb tli:i.JY ,4.1..\.S.II 

~~J.llhll ~I JI.)A'i\f .Ulhll Atwater ~ .Ulhll .:.~1 

c B a ti .1\a.ll jp.ll 
1.35±370.98 0.18±338.91 0.65±301.81 

c B a 
<r"4•••ll jp.JI 

0.97±365.10 1.48±339.27 1.29±303.55 
c B a 

r.i .;S-11 jp.ll 
0.95±390.10 1.33±344.12 0.94±307.29 

c B a 
1.14±401.38 2.48±396.32 1.14±355.60 

c B a 
1.08±355.5 2.47±322.72 2.3±290.16 

.;J.£,.:.11 :;.- ...,....~ ~ .s .JS-Jt ~ ..,...l....JI .-!I 4J'JI.,..!t ......,..l l 

"'"" 

-----~:-;:)~\ J~ilfi~'T~]YJI~i1li .(\-)~i---- -----· 

:L...JJ.l.All ..::.....fo....:JI t.I.Jol"i ~l_p.ll Utbll(y 
~- ~ c)SJI ~l.fo.YI ~).. UtiJ Atwater ~Y,. ~ >~y..WI..::.u...fo...,JI tl__,.iY ~~~)~I ~'UJI Uti·~~__,.;.... J.JY (0 ) J_,.l.).ll ~ 

J_,~l ()o.b:l4 t..S .(·.· o) ~ c.S~ .l.lc. ~~ JJY <111.11. .::.Ul.Si ~)_,1\.S.II_, ~~ JljhYI ~Y,. L..l •.fo.;u_,l\.S.II_, 
.~_,....,.....ll ~1..bll ~ cr:.o t1_,.iY1•4J ~~~~ ~"'\.h,JI.)c ~1_, ~J.J.u..!l..::.u...fo...,JI tl_,.;\t ~~ ~)_pJI ~'1.bll ~ ~l.fJ ~I (o) 

(t 1, •/c;.J_,ll.S <11 f f ~ . f _£ \ \. W) .:~_,.l:o. ._..! ~):J .lAS ,t..._,J.u..ll <.::.u...fo...,JI tl_,.iY ~I ~l_pJI ~1.1JI ~ y).Aj (o) J_,~l ~ 
& o.v.t£ _ to£.1) .lJ.l:o. .;_,~I Jljh)'l ti...)::J (tl• •lt.;J)l.S .tJ fA· .oA -tfl.oV) .:~_,.l:o. ._..!J At~ater ~.;hl 
~ y_, ~~~~ ~'1.bll ..:..t~ ..:..l,.Sy.ll ~ .l_p..J ~ ~J)I.S.ll_, ~~ Jl.fo.~l ~y,. Uti ~ya....ll <.3_,_;11 .l_,.:J_, •(t' · ·lc;..J_,ltS 
0--~I .l.lc ~ '"Jw....ll u\,!]YI .)) -"J\...:,.'~4 W;!_fo....JI ~\..i...:. ._..! ~~ ..,:Jll .J.lw:ull ..::.l,.SJA ~\.;..._,~~I J.;hJ4 lA.J:!.li:i 

,yt....:.JI!} ~ r-J_, ~ r-J~.JI..? ;uu. ~ c;~ 01 ~~ 
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~ .<.t 1_' :ft$JY~ ~ 0 
• .' -f 0 

·) .lJ.l..:>. ~ u'fo ~_,s,...,Jl ~JiyJil.!'U.ll d-1 (Nassar et al., 2008) ~ J.,....:.. ~~ ~Wll J..J:i 
c- <li.Jli.. ~ ~ ,_,._, (t \ • •/t.jJ.}.S ~ t t '\. t - t \\.IV) .lJ.l..:>...,.! Wi\S ~1_, o~p.L.li ~~~ tl_,.iY ~)._>.:>.]ll.!"UJI c- ~.JW.. 

.JL....JI_, ~\.,?)! J;i <.)oo _,! ,~w:.; >foil_);..; JW,.\11 J;i u-- '1.! 4-1_,~ ~ \1 ~~ .~1 ~~ tl_,.;\1 ~'U.ll tii 

(t '• ·lr.;.J_,l\S ~)~J.J..WI ~MI tl_,.;\1 ~~ ~)yJil.!"UJI :oJ.J~I 

4;1.illl J..!~l ~ J..!Lhll ~..J,Jltil4 J..!Lhll ~~ Jljb. '14 J..!Lhli Atwater ~ J..!Lhll t....J.J.l.JI .::..~1 

462 
c b a 

1.13±475.5 4.01±468.51 3.57±438.73 
o.lt...u.a~ 

495 
c b a 

tl..\.SJ!~I~ 
1.39±485.21 1.54±474.79 1.94±444.86 

462 
c b a 

uli.,J.~ 
1.04±515.4 2.17±474.34 1.76±443.78 

429 
c b a 

ii~J~ 
1.53±454.6 2.66±451.62 2.13±422.14 

429 
c b a 

l$w.~~ 
1.62±456.91 1.52±449.57 1.26±420.2 

330 
c b a 

1.39±460.9 2.25±441.57 1.91±4ll.l7 
~~~ 

495 
c b a 

~~~ 
0.58±507.44 3.79±480.58 3.27±449.4 

487 
c b a ~)~~!..~~ 

1.10±501.62 1.65±473.72 1.86±440.64 (J..LS.ll~l 

--.J~,!..-1 ~~ ......; .p_ '-»F- ~~ ~~ ~~ ~~l 
~ ~ c-!- .;Ut • .u.~l J..S,.::.:.; ~~ ~ j 

----·---'~---·-----··---·-, ____________ _! 

J_,lJI <.)oo t.j\1 ~U.... Ji:- 4-il .l;>J wl;...'lWI o.l.l. u)\.C. ~ o.l_,.,._,...ll ~)yJI ~~ 04/ C" o.J.ll..ll_, ~_,_...ll ~J!yJI ~'U.ll ("ii ~.J~ 
~U... ~ ~'U.ll <.)oo J;l ("ii ~Atwater y.=. ~_,_....JI Ubll Wi\S_, •Atwater ~WI ~_>1:. (.)Jit....l.)c ~~ 4-il c- ~_,_....JI 
J"A.I) ~~~A Jti.llu ~ w ~lh.. .»f:- .lly.ll .11. ul Jl •Jfo.l ~ ~'U.ll wu\.,!.! y~ l"t....:iA\111"~ ~ J.l:l L.... uY-!1' 

.~1 ~ .ly,-._,...11 LJ:. ~~1..1. .)-.Jo.ly,-._,...li.~i_,...ll u\1 ~1·4! ~J:ill_, 

:~1 ~J .::..4-lW ~~ ~-A~I J..!Lhll (t:: 
~_).._, t}SJI tJI_jh\11 A..i..._;b L..! ,~\ '--.ul..rJI 4.5\..bll ..>.l~ 1.5Y,.YI J_,lJI t»>J Atwater~_).. t»1 "-:1_,.;.... ,,:;_,_.) (i) J_,~l ~ 
A.,i, .L............,., =i.; .c .11 '1, .<_'.II -··;t\ "\.i '1, .< •11 · .,~ --~11 "l.i · ..::.1ilo iii 1.1 .. 4..., • ' '~\.lA. ·.< . . lo ' .b<l\ ,...)""' • J..>--' .J .r _,..,., c- c.- <>' .JJ .r _,..,., u...,--, c.- t» .J ._r . '-6--':!:' ~ <-'JJ! (..)-':1 r Y:!"':!.J.><-
.)Ulll ~ ~ w~ w.;\S! <)SJI Jl_jh'Y.I ~Y., tAl •(t \ • •lr.;.J_,l\S ~ rAo.\£ ,rAV.'I'V .1"~·) ,)l:i:ill ~Atwater 
I".JL _, .(t fr.;.J# ~ t n. o' .t 'r. i .t' t. H) Ji:;4J.J)\Sll tu.._;b y.=..J •(tlt.i.J)\S ~ t n. to , t' ". \VI"o d 'i . " to) 
d....;:; ol ;,.._•-"·,_~. <-.>.1\..i· ·I.~·- •.t.< .'-' "'--..._.u..:;_..ll .. llo.l.l.·\l~lrl •. :.-~IIA..i..·"c.....lli:.\11 '-,) w~'Y.I >" .J~<..r""'~r··(.)A.J . .r~~.J~.J~. , .Y"' (.) .J~ ~. cs"'-' Y'-a 
~ .,.! YY ..::.U\S ._.:ill .).lWlS ..::..,_,j'-;1 d..,Sy ~L;,.J ~l....:JI J..#4 .).a; ';i_, ~'U. ~ c.jY:.::, ._.:ill .l\_,...11 4..9\S l.J.o ~ rJ.l)}. L.... 

.~MI <) 'OJ.ll..JI "-:1J!..rJI A.i'\.lJI 
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(t \ • ·I~.J}.S .B)l..:...»hJI ~~ ~ .. ::.t.~ 4..lJJ.:JI ~'UJI :'\JJ~I 

4tjAJI J..iU::.rJt ~ J..illalt ~~3.:!\lall ~I Jlfo.'i4 J..illall Atwater ~ ~Uall l.....J.J.WI ~U;a.ll 

389 
b b a 

0.58±414.94 3.09±416.54 2.73±390.00 
~icjJIJ.; 

382 
b b a 

1.53±413.60 3.61±412.17 3.07±387.27 
':lfi~ ~I cjJIJ.; 

350 
b b a 

l..i.JfoL.oll 
0.65±422.51 1.17±426.45 .748±385.14 

---==:~~=~--:· ~~·--:-: ·~ ~~~-~-:~~~~--=-~~~----- ::~--- ·-·1 
t.!.J_,.:I.S~ 

410 

Iii Atwater 

g._,..!SJI "'' 

;;..;.,fo-Ji ~.),s.!l~l~.l ~),s!!~l~ 
"J,S.,_;..!~o,~ 

~ .Wio · .. ~·'I wWWI tl ·~ ~ I ·-'1 :i.!\JJI (I') .tt.•.tl J.) .)~ • .>' ,.) ...P-' v-'"' 

CONCLUSIONS 
~4l:W...t'i\ 

400 

..::..UI.S :ut:....ll ·-·~'ltl ·~:LJ 1·-'lt!'UJI '· o ... < • . ~ 'i ~'UJI · A..h....' W 1- w. 11.-·-- '·' 11t1 ·\~· • -J ~ J-' • .) ...P-' ~ (.)1:-i ~ t,jJ..}J . >.! J ()A y.. . ..r-- ~ ~ ~ >' fi".l 
.LJ:PJy,liJ l"'""..lll <).4 ~..)A~ .)c. otj\_jb.l ~ <.)1.!~1 .;:.;J ~ c.)cl 

4111 w...;tsJ .~I<.J.-o~..)A4-Wu-k .wt_,:i:..l ~<.JI.!yli.lt ~~t!'U:Jl~.S_,_h-.u-lc.l u-klwt.S!~~ wle~~'-1-
·l"'""..l.IIJ u,p_,y,JI ~ ~\.bjl ~ o.l..)j.ll ~M 

;; .~<. t .I \JJ ,ljc .l.:Jt... • 1..... ~ ~ I ~"U. 1- • w '-.~II "li 4..; .<- -'1 . -.:i.ll.. u;ts -• ~ '-'!-' J .) . ~ ..)A • .) .? ..r-- u • .Y"-' c- 0-' .)J .J~ ..r-

J_.I.Jt.A (.>"L..I ~ ~ t+>~ .ill~.J •Atwater ~).J l..J.l 411\..::..uts.J ·~)~\ t!'U:Jl ~I ~~ c;.;b L.>H ~ya... i3.J~ ill~ -
.~1 

=4il~\ a.Jt y..fi..fo. U:..blt ..::..ufi...ll ~ 4..l)~\ ~'UJ\ y~ rfo 4JY ~J-l4..lya... i3J.Ji.U ~llilt c.)cl..>:i:!"':UY\S.l\ :i.:i:.;b wbc.l -
- . A.,.~ .);lC u;ts _,1 uh 

RECOMMENDATION and PROPOSALS 
~~.fo.JIJ ~~j:ill 

.~~......:.. r:i <...i.foJ o..ly.-_,..11 ~'UJI ~ t..... ~~ u_;a,;l..>:!JJJlt :i.:i:.;b r""t ~J ;i,j.t~ o..ll.. ~Y ~)~t ~1...blt ..>:l.w .l.lc. ~ • 

:U1...bll J.1iJ t..... ..::..~_fi....JI.:.;... J,J; <.S_jh..A .:...1~ i.;,JY ~~ <11_;!.. Uc. .U.Ju:...l\ :i..v\~1 ~'UJI ~ ~ ~.)\ ,ljc <.JI.!_,JJI ~ c.)c Jt...:;c'i\ -
.~4Jl14..l)~l 
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u-Qlli.il ~ ~)yJ\ UUJI ().4 .J.l.! JJI ~ .!! _,.hi 4JY ,.illj_, o!!'+iWI t.JA t_,jjl I~ J.,~ ~ )1 .llc. ~I t:.~;.,S....,UI J.,~ ~ -
.4:!5~1~ 

l!lu·.:.·•l· .... .:.w 1-t.·.1·1~~ .... .:.~"l.b •-J· __ h.~)l.llc.--~'1 --u A..i . .:. .. 1\Jl.W ·· _ 
• -~ (.)A ~ - IJ"'"" ~ ~ • • • -->"' .J ~ c.r"'" ~'"! • c- <.>' .).J .JJ-"""' .J . ~ 
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