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ltJ;.L.La..._, y_,,.,JI tl,;I cfas.!l ;.i....£;.J >JL.;....JI "-:!Jl..ill j'-[.i:..'1 :i.::.CYI ,..;k ~/~\_;)\~/..:.,.,fa 4......4-.; :i...l_;Jll .~ ...:..,..,..»\ 

•.J:i.11_, •4! ~ (Hordeum vu/gare L.) ,Barley ~I_, 'tu~ •(Triticum aestivum) ,Wheat 4-hWI y_,,.,JI ~ 

:6.,ic.);.)ll c:.,_,.,..,JJ .4...1....ll ~I°"'~ ._.:;Ji_, '1>41 ~ (Avena saliva L.) ,Oats .:ili_,..;:JI_, 3Jl..li,> ~ (Zea mays L.) .corn 

~.J rWI ~' ~.J µ1 ~.J ~' 4-hWI_, ("WI 4-b.WI ~()A JS,l 4.hWI LJ)L.La...J ~' wl;k.ll ~_, d..li,> / 

. ·- L : .. :i.11 ..:.,;.\,..La.,. ..:.i;\S L..'9 ' ,,_ >1\ . . ..:.w..11' ,,_ >1\ ... _ L WI ,,_ •11 . ·- L 4:l)L..La.,. ~ ··- >.1\ L.I ' . ·' _1, . ·- U\ 
~ :> • ~ Y::..J . ~ ~.Ji' ~ ~ ~ .;--' ~ 

0\.i_,..;:JI ~.J !"WI 0\.i_,..;:JI ~ CJA JS 0\.i,,.:JI L:i)L.la... ~~~ •• ~\..!JI (Ji1..J ~_,,.h.JI o.J:i.11_, ~I >.J:i.11 ~.J !"WI >;:i.11 

c~ 4......4-/ ~!»!' ~ ~ l;LJI ..:.it....)J.ill ~ ~ ~' ~'-' ~'11 w\,ik. 4,;b ~~ .0\.i,,.:JI ...:..,..,~ rJi1.-' w,u...ll 

.i! ..:.w..11 · \.i. •11 ~I;; :i.11 ,wu..J\ .. _ •11 ,:i.::w...J\ :li..hJI . -9 DPPH JI 4..i.....i tlli I ;.l.u&~ JL.;....J\ ..bill\ w '\::,.; w .1·t. ... ,11 J . w 'J'""'J . :> . ~ . ...,... . :> (..)" • ~ ~ u;-' 

>;:i.11' !"WI ~I, .;A-JI ~I~ ~I c!lt. ~I~.} . .)[,:JI ...k % 38.99 ,39,95 ,60.81 ,40,72 W wi1; 

ABTS~ ;.i....&~ JL.;....J\ ..bill\ U"l:i! L.I . .)[,:JI ...k % 37.01 , 31.42, 44.71 , 20.32 wi1; .i!_, rWI 0li_,..;:JI_, ~_,,.h.JI 

' w,u...ll ~I,~\ :li..hJI ~ .)[,:JI ...k '-r" -~_,l_,y J_,.. _,fa.l.. 192.76 d66.20 ,235.27 d76.33 t.!111 ...kl 0 .iii 

~.)[,:JI ...k '-r" .~_,]_,;:. J_,....tfi:il.. 188.92 ·160.40 ·232.19 ,135.05 wi1; .iii t.!11' Ji\ L.I ,w,u..J\ c.ili_,..;:JI, ~I >;:i.11 

,~\ :u...:,.,J\ ~ H202 ;i.i,..).,. ;.i....£;.J JL.;....J\ ..bt.::.ill ~\ ...kl w;\S . !"WI 0\.i_,..;:JI _, ~_,,.h.JI >;:i.11 , !"WI ~I , .;A-JI ~I 

<} ;i.i,~\ •41..bt.::.ill ~ Jil w;\S ~~.)[,:JI ...k % 66_, 51• 75 ,57 wi1; .i!_, w,u...ll 0\.i,,.:JI .J ~I o.J:i.11 •w,u...ll ~I 

. .)\;JI ...k % 64 _, 44 ,73 ,33 WA1; .i!_, !"WI 0\.i,,.:JI _, ~_,,.h.JI >;:i.11 '!"WI ~I ,µ1 ~I 

. J_,YI W....L;ll 4-..._vbl °"' ~ ~1• 

.~\ wl;kJI _, y_,,.,JI, ;.i....&YI wlJ~ :4.p..l:JWI wWSll 

l...liA.11 

_u4.ll J,..i CJA :i.;1!_,JI _,! ~hi\ ...k J.,..,.J :i.:.i....&hll .J!J..;..\11 .i....;. "-:!JW -1.l ...,..S.JA _,! >Jl.. JS ...k >.l.u&YI wlJ~ ~ ~ 

( Reactive oxygen Species)Ros · r;_\:;.;'/ ~4..JI ~4 l..J o..\c. ~>.?-II ..JJ4.!1 0.- :i.:WI ...k >.i....&YI wb~ J,...::. •>.?-I' 

...k IA_;;,I::. Jli:j_, ~ A...b.!ull JIS.:.YI r."lt:i ;.i....£;.J oJW.... :6.,ic.\.iJ ~l ~i.,.JI wU.\Sll ..clt..u .(2002 ,Miquel) IA_;L!.:l.il t1. ) 

..,.,........_,~YI ..,.,........ ;;.i....£;.J >JL.;....J\ ~YI ~ Ul:l;.:",_, • ..:.it.,.......il F .;_,~I ~YI ~ •.l.u&YI wiJ~ ~i;u .~I 

JW.... i'\.l;,; ~I l;'."lill w...~I .i!_, • ;;.,,..._j.ij ~ LSY..~ ~j ~! .)J ~ <.i4-' (~I ~I (.Jt;..J J.;...b) ..b....._,JI ~ IA~\; 

();.o\::y! Jw ~ ..:.i\.i.,.,» .)c. i.;Y:..:. ~~ Catalase_, Superoxide dismutase Jw wl....._j.i'jl ...k i.;Y:..:. i.;:i.11 ;;.,,.....J.i'jl ;;.i....£;.J 

w~~ ·~'~I :i.;b_, >.i....&YI 4..16. Uj[,:J ..._..YI 4..i.14 ~YI .:ia ~_,, (2010 •W.JY..lJ Hazra) WJ,Ut.~J Tocopherol_, C 

~~I Jw c.il....l?U (Cardiovascular) (~t.:._,JI ~I) ~I u-<>J>..YI_, :t,lc.li:l.11 tl,.iYI ~ u;i_,i1 wU.\,U.J'll wl....)J.ill CJA .i,i.WI 

.JL!.:l.il F ~\.;.ill ~~' Ji_,..ll 0! L».U .i!_, , (2013 ,u.v:..l_, Islam) ....,._.ill :6.,ic._,Yi_, yli.11 u-<>J>..~ ~1 !"));Yi_, J.,...\i.JI ...,_,~!_, 

A~' •.l....&YI w\JW.... ()A ;;.i....£;.J JL.;....J\ J,...ll 0l .J.l,U.J i.;.i;Ji 0U...>"' t,µG.._, HT29 w_,l_,ill \.;~ Jw ~' ~U.y..ll ~' 

W.JY..1.J Meyers) !"_;;!\ y__,h:; ~ l..i.p 0l ~._.:;JI >.?-I' .JJ~I J..\c. CJA J1i: ..._._,.... "l.._,...,. _y._, , :i..;h JS CJA 0:!"-6 J,..i J.JJ ~ ..:.it;Jl 

•J.il;JI_, y-;..;..JI_, "-tSWI i.;.i,;l:LJI IA,;~ 01S .;>JI_, •0l....l?U ~~ •.i....&~ oJL.;....Ji J...l_,..ll u\...:;;;5;1 ~ (2011 , 0.Jftl.J Gui_, 2003, 

,..:.,4_,i1 F ~ JSy.J "t;...J:! i.1:.ie. J.,.u ~fi yt-...11 c!lt. we ..,...1 Ji,/ '1 )J~ J.,.u :U..\Sll t...;... '}_, y.,,.,...11 01 ~.l.:JI GHI w.iS.l 

Bioactive ·~~wt,&->" ~4 ~ w....._,:; .;>JIJ Phytochemicals :i.;Jl;.ill w\_;j~I °"' .i,i.WI .)c. y_,,.,.JI i.;Y..:. ~! 
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".::Jll:fiJ.J\S.ll ,E W:!"'\¥ ,.._.1,i1\'1 :..::..\,&->" u.-. JS.I~ .).i.-. y_,,.,..Jl.i '\+'.""~unique b..;! L~ t:it,.:..1 y,:..u Ji ,compounds 

. (2017 ,chuJ Sang)l.A.y,e.J ul.l.J~_,!)WI_, ..::..t;,,.Jl..fa\, ..::..t:i;;t.!1, ~#I .fab\'IS •.i.iU..ll ..::.~_,:.;all t\.,liJ 

L»! ..::..t,&yJI .~ t"'..)jj ~ w; ,~\ w_v.l;JI ~ ~ ~i_,l~ ~t:i..-1 u)l.:;:..4 y_,,.,..JI ._} "-:!J\_;jll c:..i\,ijl,>4!1 ..sfa.... Wl:i:;.,...J 

~\ wlµI ~,) u.-~)\~J .(2005' ~\_,Adorn)~\ .ii,...11 dlil~)I .)~\~.)WI .~\ii ~J'~' .~1 

~I •.i4) ..)! '../.i:fJ ~I_, Sprouting ~I J.. W.JP.1 c:..iy.l..c wli ,"-:!J\_;jll w\,ijl,>4!1 u.- .i,i.i...ll '..Sfa.... Jll:; y ,,.,,..ii '../yi:, .;.11 

;.i..S,)U ;.iw....11 A..:lilill ..} t\.Li) ~)l.. .)c. ~ ~~J l_,!ijj _µ;i ~ ) ..!l;l_,all ~b.J ;.i.iU..ll w~#I ~ :J.. 4-1-

y _,,.,.JI '../fa.j . (2015, Sreerama J Pradeep J 201 O , W.JP.\., Alvarez - Jubete) c:..ilµI .!It • Lll Antioxidant ability 

c:..it,&yJI .)c. ~\ii ..::..l,&yJI '../fa.jJ ,"-:!J\_;jll c:..i\,ijl,>4!1_, .:i.iUI_, ..::..t:i;..t,ill ~~~wt,&->" ~1~1 ul,il\11 ..)) ;,jL.;,,.'j4 U.\S.ll 

ylill .faly.I ~\ ..;:..iy.\11 u.- pl u.- "-:WI ~ ~) ;.i..S.\11 c:..il.it...;....J ..::..44:i1)1J ;.it...;....J \.:_µ>.it...;....~\......:.. c:..il~ ~_,:.;all 

JI~ :;.i..S.)U .iw....11 .l.Ll.lll U"Y! ~ 04 .i,i.i...ll ~\1\ .(2000, WilliamsJ Harbone J 1997, ~I, Rhodes) c:..i\:i\..l.y.JI_, 

bl_, 1..1.i.:..::......) ~I I~ .l.;>-J ~) ( 1985) Blois J,.i u.- ;->" JJ\r .U,..)..11 .~ w...i.:..::......) (2.2,diphenyl -1- picryhydrazyl) DPPH 

Ji_, . (2006 ' W.JP.I, Chen) ~I ~WI 04 ~ Y.J WI w~I_, ~I c:..il,&yJI 04 ;.i..S,\rl c:..il.it...;.... ~\......:.. .Jt;i=..) ,_} 

_;;...,,_;t:i 515 <F"Y' J~ ~ DPPH WJl wl.ii! L>"Yi ~ .Jt;i=..'j\ \~ .l.U....J..J ,2,2.diphenyl -1- picryhydrazyl ~ y. DPPH 

..;_,! W\11 ~ j~ .}J ~! i'.::~ ~J t"'...>-"J ~ .u\ .Jt;i=..'j\ \~ l,ilj.. Li"J (2005 •W.JP.\., Prior) ~t;i=..I .ilyJI ul,&yJI Jc:.\.Li .la-! 

.(2005 'WJP.I, Prior) .i..S.t.li J..1.c.J .Jt;i=..~I .J~ .fo-; DPPH JI .:i\r .Jt;i=..~\ 111. ._} y_,..JI 04 .i;.i...ll .i.;..J iii .ill~ t"J ,~\ 

~! (2.2-azino-bis-3-ethylbenzothiazoline -6-Sulonic acid) ABTS .Jt;i=..I y. ;.i..S,)U ;.iw....11 A..:l!\ill .Jt;i=..J ~\1\ 01 w; 

.ii,...11 u.- ~\ •.J.i! ~~I I~ .i.:u.......J, (1993 ,Miller) ;;J.1..,.-"' Rice - Evans J Miller J,.i 04 .)J\11 •yJ! .Jt;i=..'j\ I~ fi~ 

.J~ t"" w_,l\I Jc:.\.Li J.iJiJ ~ J..._,..J ;.i..S._;.JI .ii,...11 04 I.A._? ) .i,;...&J~I .JJ~ J,ia 04 .i..S.h, '../~\ABTS ~J:ll .J~ ;;~ ;.iw....11 

(TEAC)Trolox equivalent ~ r'.i.:..::......) ,_} c:..i)j;.JI u.- .i,;.i...ll ~\1\ (2005 , W.JP.\., Prior) Trolox ;;J.1..,._,, ~till\ wc ?.-'..J ABTS. 

TEAC JI rt. ~ f' .i!J , ;.i..S,)U ;.iw....11 A..:l!lill ;\..1;.l.l c:..i!):IA.JI 04 .i,;.i...ll ._} .U,..)..11 .~ w...i.:..::......J .i!J .antioxidant capacity 

..} ;.i..S.\11 c:..i\.il..;.... t" ~Y"'! ATBS ~yJI Jc:.~~ (2000 ' Pietta) w~\11 Li" .i,i.i...ll..} .1~1 wl:.;cJ wl,&yJI Li" .i,;.i...ll 

Awika) --, .~ W \i!J.J (2001 , w~\_, Lemaniska) ~~\ w~.J.i 04 C;-"I_, ..;\hi .)c. lt--1.i.:..::......J .fi...w..J ~.i 30 w~ 

Li" .i,;.i...ll ,.} lt--1.i.;,.::,..J ~ ..illil ~J:l\11 •_,ill _;b ~J ~'-'~WI wl.,>;:i...11 Li" ~,.} LJWJ:ill J,.1! ABTS .:i}! (2003•wJP.\., 

.i,;...&J.»i .JJ~ ~~I ~I .Jt;i=..) ~ .:..Jt.11 ~I 1..1 .• Wl A.A.J\S.ll..i .Wl ~I ;.i....S\rl c:..il.it...;.... :t....... ..i:!.lli ~-' .l.t..J\11 

'../~!_,(Fenton reaction) jc.li::il \i,.1. (lnvivo) i,ili...1.i ~J.J~I .i,;...&J.»i .JJ~ .J..# A..:l!I! ,y\i:l 01 ~I 04 .;ill H202 ~J.J~I 

t..... ~fi:i...11 .JJ~' e;.ifl _;sl.S:il1 _;Ll w.a...ll 04 •.ic.'-- .)! i'.::1:i:.:; ~~' ~ .JJ~J ~J.J~' .i,;...&J.»1 L>" ")lS w~ 0.iu1 .i-'""-"' 

~ w' .(Macro Molecules) ~I ulli,.?.-1! Jb.:; wl.i.:...~ l,i"'li11 ~ ..i:!".i::J ~\ii :i..'.u..» t"" .l.lf.i.J'll wc :i..l~ .JJ~I .~ ~ 
(H202):i.:u_Y... ~ ~J ;.i.iU.JI wl.l.J~~I_, :i.,;1#1 wl,&yJI .)I .i>':! ..::..~\ J:ii 04 ~J.J~I .i,;...&JY-1 04 :i..lfi:WI .JJ~I 

~J~I .i,;...&J.»i .:ii u.- ~)4 ~ c:...~#1 ys_; .)c. c:..i~I J:ii u.- .i,;...&~I ~ A..:l!I! .i..:wJ .w1 :i...;fi... J.i~ "l:iJJiS;ll 

,.} w; w.iUI ul:iJ:11 .)~ .ii... t" Jc:.UJ; Li~'-' A.,.WI ,.} (OH -) .)J J_,,...::,, .ul ~J -.:JI~ .l.:..-! ..?- .)~ ~ .ul w; "W\.i "~\...! ~ 

Fe+2 + H202 Fe+3 +OH +OH· .(Fenton) jc.\.Li 

.~I ..::..1µ4 I.A.Ji\:; ,_,.i..J \+it;.::u..J y_,,.,..JI t\_,j1 ~ ~ .::..,.~ •~ ;.iw....11 ~\...ill ..i:!.lli .)) ;\..l;.l.ll .~ w!.lA. 

: J..a,ll ..:;_;,_, J)J..l\ 

Hordeum Barley ~I_, .6 rl..!. ~ ( Triticum aestivum) Wheat :u.:,,J\ i.;A y_,,.,..JI u.- t\.,l1 :\...u) ~ :_;_,~\ .JJ1-.o 

~I u.- ~,,,...,~(Avena saliva L.) Oats wliy!.11_, 3 .ii.ii.,>~ (Zea mays L.) corn ~~!_, ••4! ~ (vulgare L.) 

.)c. c:..ilµI .!It_».\:; ._s.i.. ;\..i;.iJ .')1.,:.1 y_,.;:..]1 .)c. ~I c:..ilµI u.- .l,1.i...ll .)?.,] ;\..1;.l.ll ~ . .ii.ii.,>/~\;)\ w_,,.,..,.Jl :i.AWI 

:u.:,,J\ c::.i)l..L..... ~.ii! ,;;...,J.J.i..JI y_,,.,..JI t\.,l1 04 tY JS.I~ L.,! ~lf.i.. u)l..IA..J\ c:..i;\S .i!J ,u\.l.J~~I J ~#1 ul,&yJI 

~ ~\ 1..l .µ1 ~\ ~J rWI ~\ ~J (%72(.)o"'~l)w;.:.1.J ~\ :u.:,,J\ w;.:..l.J rWI :u.:,,J\ 0,!.:..b Li"~ 

~~!_, ~\ ;.J~\ ~J l"WI ;.J~\ ~ ;.J~\ c:..i)l..I....... c:..i;\S L.,! ,~\ ~J w.,u...11 ~\ w;.:..l.J l"WI ~\ 0,!.:..b ...:;)l.I....... 

.i...iJ •01.iy!.ll w....fi.-.1 i'.::_,:u..J w.,u...11 wliy!.11 w;.:..l.J rWI .:iliy!.11 0,!.:..b 04 ~ wliy!.11 c:..i)l..L..... ~ 4 •'-¥LlJI i'.::_,:u..J 4..:..~1 

:'-:!Jt.ll c:..i)l..U\ 4*- w.....r.-l y_,,.,..JI ~ 
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UP-b..i .:ti.;WI :u.:,,J\ UP-b..i rl.i.ll :u.:,,JI UP-b ~ J_,_....Jl 6 rl.::. Ul....:. :u.:,,J\ ......,~ wl...a::w.1 :Wheat flour U.WI (JpJ:i 

~ ~ 4k- ~ .i...:;..:; _;JI_, ~.lill LJ.:>.U:...ll l"\.i.;..:;,.,.4 ~ji ~ y_,,..JI u.;,,.J.. f' wi.l:..i ,) .la./ ~l.l:i_, •(%72~\):u.:,,Ji 

..::,~_;lo!~ Li" ~I _;!;.al f'_i, ~I-..._,._; ~.l.} ~~.JI.:;,.~ t+,.i .i;.j:i 4.il...... wl..il_,l-.1 ~Li" 4.1..1.S.ll y_,,..JI 

. JL..::...'JI ~~I~ ~1..1:.h_, %100 -90 ~~I~ i.jj UP-b ~ J_,_.....ll wfa.L. 90 Li"~{ 

t-4 (1983 •J.;l.\) lA_;Sj L.S (_;_,ill\~) µ1 j,i.>JI U,C._; .li.i.o.J ~ :i..;JJWI ~..;.l:JI w..~I: (~I ~I) ~.)I JI~!~ 

:4_;:;~1 .1.l;,JI wl..i_,s... .ll..:ic\,i •..l.,;...i y__,...:j •lr.-! 

.(%72~1 UP-b..i J,..\.S UP-b) \""?- 100 ~ -1 

.~I ~I....:..) '"="'"""'".WI -2 

·~ 1.5 c;Wi -3 

. 4l...1JI -.sy:. Li" ~I ~ji Vega tY ~4JI ~4-11 ~I wl...a::w.J -4 

._u.r.11.,i w~_, th!.)!~\ th! \..\.la./, <....i......,,._, ~L..;;.l.o.l ~I~ f' f'F\ ~.J.l t_,l.i ~ ~-' "l.,u.i; .ll_,...ll ..bJ::.. f' 

·rl.i.ll ~I UP-b ~ J_,_....Jl .~I w'.:ll..la...JI .._,.a.; -1,!lc. ~~ •4! Ul....:. ~I J-:i..J :Barley flour ~I (JpJ:i ~ 

Li"~ 100 ..bJ::.. f' jj ( ~I ~) µ1 j,i.>JI U,C._; .li.i.o.J ~ "-:!JJWI ~..;.l:JI w..~l :(~I ~I ~I) ~.)I Jl~J ~ 

~.J.l t.Ai ~ ~-' "l,_,.l,l .li_,...ll ..bh f' j\, ;;~\Li" \""?-1_,c-1-~1.5 _,,~I ~l....:..J '"="'"""'".WI Li"~ t-4 ~I 

.<....i......,,._, ~L.. ;;.l.o.] ~I~ f' f' ~\ 
l.i.....ll r_,li..11 j'J__,i.ll u.- .1.c._, ~ w.......<.-' f' (~L.. 20 •.l.o.l w...a:.-' ~jj\ Li" rlr.- 200 i;,.{ :L}i..). LF- 4..i.._,,Ja.JI w4"JI w~ ::i.;lll e;.,Jo 

~~I~ c.::.J;.i.,..-' u.;,,.J..-' w4"JI w.l_>l ~.la./ ~.l 45 ;;.l.o.l c..;bJI :i..,;L.c. ..::..u..»l.J ~I .L. jil IO ~I ~l-' ~ .l.1;c t-4 

. .bi! r413 0J.._?.:j.ll ~ w;ts_, JL •• :: ••• :11 ~ ~! c)_i;ll Li" ._,..~I 

~l t..i.~ "~ ~-' j'J__,i.ll Li" _;.l! ~ ..:..ujll Li" J,.. 3 - J p_i; dl:i-' ~t..::..ll 0.<..:.. :popcorn making ~LJJI ~ 

.jjlil 7-5 .lo..!.J •_;:ill W.) w~ ti...... ..;h "'* .1.c._,i1 ..,ic. dl:i .lo..!.J "~ y~I w,.l!, rl..hll c-1- \""?- 0.5-' ~jJ\ .u.- rlr.- 100 

.y~I W.) ~ ..;h ;\,j.l\..\ _;l..i ~ ..sY,..l .jjli.l U-:.. >.i.. \+Sfa f' ~\ ~!po ~ 

:Oats Cooking making i:,li_,.!.31 ~ ~ ~ 

2.6..llfi.. ~ 5-' ~ ~ 20 "-:;!) ~~ .u.. ~ 80 h~ l""'l..i ~JS,.:.~ ~I ..;h "\*;,).!_,.!'JI y~ u.;,,.J.. 

;;.l.o.l r° 180 c)lp. .l.ic. ~I Wj,i.>.. f' Wtb! ~ ~ t-4 wl..ifi..JI ~j.A.J ~WI ~ r.-0-5 .J c-1- ~ Q.3 .J ..::..Uj ~o .J Y:ih ~ 
.~ wl.....,,,..all •lr.-J ~~I c)_i;ll u.- ._,...~!.) w.......<.-'-' w4"JI u.;,,.J.. f' ~.l 20 

~.J.l Li"~ c...i_,_);. w,,.:; ......,);.lll ~ 4.1...:i....JI y~I ti_,:i~ ···;1;111 :i..,;L.c. ..:..u..»l :Sprouting of Seeds J,J:i,.ll ···J:ii ~ 

f' :t.,..:...ll c)J • .i... ~JS wl!_,.!'.ll, ;;_;jj\, ~I, :u.:,,J\ y~ ~<iW \+k.l.l.! i.jY.:, _;JI Jj..JI JL;.,.l) ~.<fol.._;;) JS..!uJ ~-';;_;!po 

·w 1e N 11 1' l.l wll.i..11 u.Ji:i u...c. ..:..u l .l! ~I l:....ll 4.11.bl...Li ·-- ·.11 .w1 1.....:..1 ....., •• · uw:JI u...c. d.l.I U U.> U'"""'"" U"'" , . • • :LJ;o. '.J , , , .)J •• (,ff-'oU <r'-' W"" ;J .!>'"" 1JA .. • . 

• w1 Li" :...,..s ~I :i) (% 45-44) .l.J.l:../ d..;_,.b.)I ~ ~ wb..Jl ._,....wi, _,.;WI ;,).!-4_,,JI ~l.l,I ~ w4"JI ~ji f' L.S w\c.L.. 

~ ~191 ~_,. (2002' ~I) '..c.L..120 ~I~ ..::..i!_fau.)J ._,....l.i.ll r-"11~J,..50.J _,..;WI r-"1' ~ J,.. JOO ~l.li.. 

:U_,,J fa{ ~J ;;_;:i.,11 c...i)\..C. ~_;;; ~ t-'~\ c).J~\ W""L....:;,.'J\ :U....>4 _,A c)J~I :U.._;.JI , ~_,l_,.9_»-JI_, ~_,l~I w~I Li" J:..!J.. 

~' ..>.14 ~fa...i .w1 W""L....:;..J .ll.l..J:! t+,.i_, wt.i>'J4 .>.J:i.,i1l.i,:;~9w1 :U.._;.JI ~b t..i.~, .w1 W""t...:..)J ......,~ u.- '..c.L.. 12 .la./ 

wl,u'JI J~) ~~I .J.Jl:..JI 4.11.bl...J c'.:.i.i.::.:i t+,.i.J ~WI :U.._;.JI ~ ~L.. 36 .la./ ~I J_,.b <....i......,,. y.ft.! L. .)) _,..:..,__, ~L.. 24 ~ 

.( 1997, Bewley) W""l....:..'JI Li" ~L.. 48 .la./ 

:DPPH .JI i) v,..11 .J.J~I J)j:i.i.~ ~I 4->Ji U"\;i 

hi :iJ w~I ~ •!») t-4 (2013, Wfa,l,Apak )~:i L. ~ i.ll..:ic) DPPH JI J.!6..:i :U...l_i; ;;.i....,S\t\ wi.ll...<... :i..;JW w_;.l! 

~L...:...'JI w!;! f' Li".J ~.l 30 o.l.o.l fa.JI ;;_;!po ~.J.l./ rlli... .?.- ~ ~-' DPPH JI J~ Li" J,.. 1 t-4 ~-'~I Li" J,.. 2 
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(w~ ~l.....:i...\11 ••!.>!) - 100 

100 x -----------=%•~I ~I~ :\.;l;W ~I ~I 

~\ •·!.>! 
:(Cation radical scavenging capacity assay) ABTS ..,.s,;.J o~l JJ4ll '-""'~ ~l ~l '-"'\,ii 

J_,b...11 ~J ABTS lY'4! :.US,..';~ wl.!_,1 W)l'., .;,~1 :iJ ( 2012 •u.J.?.T, Serpen )J.! 04 A...~\..._,..).!\ w....,ui 

04 J.. 5 4..9~).i [ 2.2 azino - bis (3-ethylbenzthianzoline -6. Sulfonic acid)]J ~ 'F"'J ABTS'-yl ,J_,..Jfa.L. 7 04 

.)J _;bi. .t.. J.. 5 4..9~).i potassium pisulfate yi,J_,..Jfa.L. 2.45 J_;h... ~ L.S ABTS .JI 04 ~ 38.41 .)) _).i.JI .w1 

CF- JA:.'i o.l.414..9_?.ll ~!J.:.. ~_;:. .)c. :i....J.J;... ~_? ~ ..:,i.?. i;~I ABTS J_;h... 04 ~ J-.l J_;h... JS 04 J.. 5 cY. \+>-> ~ 6.615 

.)c. J~ J_,.;~ J.. 60 t"" ABTS 04 J.. I 4..9~).i ~I J_,b...11 Uii. ..m:i ~ .( 1999. L.iJY,.T, Re) r-1~';1 J,.! -...1..... 12 

4.1:.\i.. ~· (_;l.,U:..I JS.l -l,l:..;.. ABTS ~ Y~J ;i,,,b,,.)l:i. t"") ~_;~_,~\II r-1~).i ~_,.;\.; 734 .)c. 0.02 ± 1.1 ~l.....:i...) 

734 .)c. ~t......:..\11 lY'l.iJ ..tlJj ~ ,:i....J.J;... w_vl;.,.} LJ:iic-1..... •.l.41 ABTS .JI J_;h... 04 _;l_,fa.L. ;:.,,..\_, t"" ~I 04 J.. 150 

~ ~J J_,.;~';I 04 %80 ~ Trolox ~)Jjill ._......\.:ill J_,b...11 :.1.ic.J (->, Spectrophotometer~_;.~J~\11 r-1~).i ~_,.;\.i 

.(w4JI ~_,II lY'L...1 .)c. t!?.- JS.l ~)Jji J_,...Jfa.L.)~)Jyll wllilS... ~ 04 ~till\ CF- ~\ (-> •WJ)'JI u-ii 

:H202 ~JJ.Wl .i:ws.J.>.!:il o~l JJ4ll ~ ~lil ~I ~I '-"'\,ii 

•LJJ.?.l.i Keser) J,.! 04 A...~\..._,..).!\ .)c. :.~';4 i).!;o.J.J~I ~J..»! JJ~ ~ ~ wt:.;..11 .;:,~ :\.;!;\.! w_;.li 

..:....~1 7.4 ~JJ~ lY'l i;:i wU.._,All (,?\:. J_;h...,.} (J_,... ~ 40) i).!;o.J.J~\ ~J..»! 04 J_;h... ~ ..._,..).!\ ~J (2011 

_;.>! • .yw 10 ~ ~_,.;li 230 .)c. ~l.....:i...';\_, r!?.-_,fa.L. 1000 ~00 ,250 jfo!;i; "-:iJ#I w\,.s:_;..11 .)c. ...,_,hll .;:,~\ 

: .)t.11 L.iYWI iJ!_, ~_,_;;,JI J~ F ~I~\ ~J ~I L.!J.l; .;__?.\_, ~J_;;,JI L.!J.l; 4..J.J\i.J\ ~ ~t.....:..) 

( .;:,~ ~\..aj,,\1\ •·!.>!- 100) 

100 X = ~J_;;,JI JJ~ ~•_,ii~\~\ 

~\ •·!J! 
:Percentage Change ~I 4....i 

:"-:iJt.ll • .. bUI .)c. :.l..:.c.';4 ~I~~ 

~\~ 

100 x --------- = ~\ ~ 

~'ilA....,i!I 

(Tutoring and Learning Center, George Brown College 2014) 

~u..l\J~\li.11 

DPPH .U..~ o.i....S~ ~~\ loW..UI '-"'\,ii 

DPPH .JI ..,.,s..)4 04 ·~' .)Ji;.11 :.W..'; wfal) _,1 i).!;o.J.)~ o_;:i ~ .)c. "-:iJ#I w~I :\.;!;\.! :ij~ ..... .)JI .:i.a ..:....~1 

I'~-' DPPH .ll ~I .JJ:i.;.11 :.W..~ ~ .)c. A....'.)k. y. (,?~\ .__;,.hll ~'ii .)J i;~I u_,l.ll ~..._,.)JI .:i.a ~J, JJ:i.;.11 ..ill'..l ~I 

• o:....&)\.J WWI w\,.s:_;..ll .b\..:u J:!..li'.i ~ t"""i_, ..;U..,. ..._,..).!\ .:i,a 

JS,.;jl 04 .b..~ j\ •'+J')L.L....J A....J.J.l.411 y~I ~~_;..JI_,;;~\ "-:iJ#I w~ Jlfo';I ;;_,§ (4 J3 •2 •l) J~'il 04 ~ 

· · J..\Sll ···LI\ · · (%72 ')W..1) ··-LI\ :tw..11 WI :U,.W\ w -- ' DPPH .JI :.,.. . ...! JI" "v\ ~ (1) ~J <..J:i"'-""' ~J ~ ~'J . 'J I' -~ .)J. ... ~f . 

.JJi;.1 Jlfo';I ~ (2) JS,.;jl L>.!i:!J •.)i;JI .)c. (%21.95 J36.79 •20.23 •35.21.40.72) LI0.4 ._.::Ji_, (%72~')W..1)~1 

>:.WI .:i.a Jlfo'jl ~ wo.4 u,i:.. ~ •.)l;JI .)c. % 46.91 _,44.71.60.81 ~I y;._, ~I~\_, !"WI ~I y~ DPPH .JI 

~ L.1 •(3) ~ .)l;JI .)c. ~\..!JI o_;~\_, ~_,,..b.JI, ~I, r-WI ~~I y~ % 36.03 J35.l2139.95131.42 ~~\ .;,')L.U 

~ .)l;JI .)c. % 37.51 _,38.99 ,31.01 wo.4 iii uli~\ w...~_, ~\ ~.>/""-' rWI 01!_,..t!I y~ DPPH .JI .)Ji;.1 Jlfo';I 

_µ1 ~ DPPH ~~I JJ~ Jlfo\11 ~ u.:.o\h:.J .b..~ (1) ~ ~l......J :i...hW4 ~WI ~till\~\::... J'..h 04J .(4) 

' 
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~lull w~l;.4.JI ..fajil J~ LJ"'l..C. ... l'l/I "1.lo L;\_, % 42 o)..li. LJ"'lh.J4 _,lljill u-1:- % 35 .21_, 20.23 ~ L;l:ill\_, l'\..iJ\ :i....b:i:.J4 ":U..!li. 

.l.Jc (2013 ,L.J_,_p.l_, Yu) <\-i .t.;..L. .>.i\.b,i 1:,.,.J µ1 ~1 cti;J .l.Jc L>""')l;.:;..'l!I ~ J'...G. ~lj!J :U.\S.ll y_,,..,...ll ~..Jw1 ~~1.} 

o.l..&)U Jt....... .bl..:;.;_,:, L.JlS J,..\S.ll :i....b:i:.JI ~ 01 1_,4_, oj .u.. c-JWI _»:...!\_, O..Jfi...ll :i....b:i:.JI ~ o.l..&~I wlJt....... ~~ ~);J 

<.?_;,.:,.:, :iJ ,~ ""l..,ull .j.;JI .....vt.:..)..: •.lo.&~\ ..::...\Jt......._, 9_,.:y.;.11 ..::...t,&y.11 41_,J ut.i....J L.S ,(%72L>""~1)~1 tY> fo. u-1:-1 

~ ..::..it,&..rJI .ii. tY> ~ ~ Jo.Y ~.WI ~I Wb 0~ wy,l~I ~-' ~4 ":U..Jli. ~ 9k ~ u-1:- y_,,..,...ll ~\..iJI ..:.~I 

~11...S, (2013 .wY,.l., Rosa _, 2005 , 0_,y..l_, Adorn) ~~I ~I ~ wl,&y.11 .ii. ~ ~ "11:,,,_, ~I L>""')l;.:;..'11 

l...S ,~\ J;.\J ~ ~ L... u-1:-i ;;.l..&)U iJt....... i.1.1...:;.;J \,µ_# ..s_i;=.... dl'.W y_,,..,...ll ~..J\..iJI ..::...~\ 01 (2006, Liyana_Pathirana) 

36.79 t.i.L 0\:illi_, :U.\S.ll :i....b:i:.JI ~ ":Uji. .. J,..\S.ll ~I _;p..} DPPHJ o_p...11 ..JJ~ Jlj:1;.'il ~ t\..i:;..Jl (I)~\~>.! 

oJ\..Ui % 20.23J 21.95 ti;lS_, (%72Li""~I) ~\.}"'-.ii:. (%72Li""~I) ~\ _;p. ~ ~\..i:;..!i_, _,lljill u-1:- % 35.21_, 

oJ\.iJ .)J "-:;J_;.. ~I~ .\jjl w.i:..:i ~1 ...,,.._,_;;'l/I y,t:.. ~I ..::...)l,;.\iJ.ll w_,.i.:.. .)j t\..i:;..Jy11:,.,. Jy.>.J ,Jljill u-1:- % 8.5_, 4.0 t..)..li. 

~I~ 01 Ll_Jhl,JI .'l!y. h'l/ l...S, (2009• w_?.l_, Capuano_, 2006, Shibomoto _, Osada) ;;.lo.&~\ w\Jt....... .bl..:;.;.} 

DPPH JI ..!Ji:;.~ Jlj:1;.'11 ~ t \..i:;) y;...JI I~ ..sY-! ~ .J,..\S.ll _»:...!\ ~-' .b.ii ~~I _»:...II.} '-:!J_,.:y.;.11 wl,&y.11 jf._fa oJ\.iJ .)j ..:.JI 

.(2) ~ %5 oJ\.iJ ~J _,lljill u-1:- % 44.71_, 46.91 ~ ul:ill1.J i-1..iJI ~\ YY.'>- ~"'-.ii:. ~I jP..} 

J 
1, so 
,.J' 40 
9 30 
:c 20 
c.. 10 
c.. 0 0 • ~ 

. ~~la....J 4...b..i....11 YJP. c) DPPH ySJAl ~I .;.J4JI J~'ll ~I ~I : ( 1) JS.J, 

/ 80 I / 

/ 
60 _..., 

44.71 

9 0 

.} % 31.42 ~I "11:i woJ, o) i-1..iJI ;;..!:ill~ "'-.ii:. hy.b...ll ;;_;:ill DPPH JI ..!J~ Jlj:1;.yl ~ LJ"'lh.J) b'.)l. (3) ~I J)L;. l>'>J 

Y>.1"- ~ u"'.fa ~I ~I w~ .)) "1.lo.} y,i....JI Jy.>.J' %10.5 IA.)..li. LJ"'lh.JI ~ % 35.12 l'\..iJI o.;:ill ~ ~ woJ, 0:/'>. 

Mohammed) •4J l.. 1:,.,.J ;\,;;lyJI c::Lll....l......ll _»;\::, .)j ;,jl...;,,,'14 ~I .L..} ~l..,ull ..::...~~\ iY=! ill .)j cjJY ~\_,~I Ji§ ;;_;:ill 

J)l;. w~fa.11_, ~.>Ji_, O_)ill YY.'>- ~ -~ oJ~\ ~WI_,~\ w'l!~I ..s_i;=.... LJ"'lh.J) Ll_Jhl,JI .'l!y. h'l/ l...S' (2009· wy..1_, 

2018 ( 2) 56 ~ ~ '+l_Jjl\ t_,J..ll .:..4J~ ~ 

-
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proanthocyanidins 0.!.l.i4--Pl_i.;;ll_, ~4--P"11 J:,... "-:\_,;;all w\.iS__,..ll )fo....! t:ir;. (2003 '0.Jftl.J Talcott ).>Si W: ' Fl wl,,l= 

w4k-1I ol.t.i 

.l 40 

1, 30 

,;}' 20 
, ___ _.,... 1.42. ___ .. 6.03 ·-----

9 
:::c 10 Q. 
Q. 
c 

0 '#.. 
tb. '_):i ;i,.,..\...';,' :i .. _) 

ol.t.i w\.iS__,..ll ,:i., ~ 0i ~ W: •4-it c)) ~Jy .>! <.,?"'.Y',li .bt...:.ill_, ~!?-II ~.JJ oJ\:j Jj... ~_,J~I_, ~~\ J,.l_,..ll 0i W: ~I 

ct.i) c)) ~J.J-o :i.......1."11 J\:ir;.) w'.:ll..l..... J')G. w'ifa.ill J_,.,.:; t.;~i ..::...h..l.J ~~YI ..ill:i.I ~~I .bWI c.J.o Jli; t..,,, 4-:ufa_, ~~YI~ 

~Y" Fl 0i c...>_,y..JI c.J.o.J 4-S~! J,! y_,,.,JI FL. ~Jlc_,, (2003, wftl_, Rossi J 2000 ,Clifford)~) o~ w~ 

Jj... ~I jyu .,?JI w\.£__,..JI_, ~\:,;.]\ y.aWI j.:$.} u:ah.J ~\:,;.]\ JI_,...\\ c.)o oJl>:;. .. NJ Jli,i :iJ .;~1 ~jill ~ oy,,& w~ c)) 

.(2010· 0JftlJ Pellegrini) o.i...&)\J oJ\...a...11 ~.illl.J oJ.l.UJ\ ..:,)'_,;;all, w4J)SJ\, C L>.!'"t.:! 

37 .51 \:ii.4 0\:illl_, tl.i..ll 0\!_,.:,14 ~.J~ 0\!_,.:JI ..::..u.._,L; ~ DPPH JI~ >~I .JJ~ Jlji:..';11 ~ oJ\:j (4) ~I c.J.o ~J 

~ ;;.i...&)\J oJl...a..11 ~Jill ·•J\:.i ~ J_J)I.,;.. Jc.l.i:i .i.,.4. L. c)) JY-:1 ~I illli tl.i:i) 0) % 1.3 ~I.ii.. oJ\;); Jl_,'.ill c)c. % 37.01 _, 

W: , (20J2, 0_,_p..l_, Ktenioudaki) ~I ol.t.i c)c.i ~~ ~.J.il ~y.J Y:'-4-! -,.ill4 " :\..i.J~ ~\ ~ ~b._, ~I w~I 

. ~I~ .i...; o.i...&)\J J\...a...11 4-1.~ ~ "-;JY,iill u-<>bYI 04 (2011' Koh _, Han c.:w....i 

:i..b.h.l.I ~I y_,,.,JI ~ DPPH JI .JJ~ ~ Jlji:..';11 ~ oJ\:j ~ ( 4 J3 ,2 , I) JlS ... WI ~ ~tull ~t... J')G. c.J.oJ 

c)c.(%5.0 d3.7 •36.0 d5.6) tl.i..ll y_,,.,JI (!::" " :\..;_)~ Jl_,'.ill c)c. % 38.99 J39.95 •60.81 •40.72 0\!_,.:JI_, o_J:i.J\, ~\, 

oJ\:j ~ c.J.o.J y_,,.,JI ~ c.)o ~I ~L. c)) t l.i:i_))'I .!ll:i ~ y,wJI J_,._,.J .Jl_,'.ill c)c. % 5 J 12. 7 ·26 d 3.5 ~I.ii.. oJ\;); Jl_,'.ill 

c)! LSJi ~I 0i c.J.o (2010· 0.JftlJ Alvarez-Jubete) •J.;>-JL. t:i..J ;;.i...&)\J J\...a...11 .bWI oJ\:j Jl:i.l4.J \A)l_,JJ wl;:i.....ll LSY:... ~ 

;iJb. ~J black wheat olJ_,.JI :\...bWI_, quinoa i_,;,s.i1, amaranth <..'..w.JL.YI Jj... ,~:ilS.Jt y_,,.,JI ~ oJ.l.UJ\ wl'Y,iill LSY:... ~ oJ\:j 

apignin J luteolin LJ:!l:>_,JJ <.J.l..JL._,SJI ~b. -3 _, ~lS.JI w~ ~ ~ wl'Y,iill ~ 4)1 w\J\:jll w;\S olJ_,.JI :\...bWI 

c.J.o .i,;.i.....11 c)J .JJ:i,.11 w,;,.:u .iic. oJ.l.UJI wl'Y,iill LSY:... t l.i:i.Jl c)) oJ\:jll LSyu 0i LJS..:>J ,,.i...&)\J J\...a...11 .bWI oJ\:j Jt:.l4.J glycosides 

•.i...&)\J J\...a...11 .bt...:.ill oJ\:j Jl:i.l4.J oJ.l.UJ\ wl'Y,iill ct.i}; ~l.i..ll ~\:ill w\....,_y)'I ~ c)J ~Jy .,?JI_, ..::...J.:>..J .,?JI ~YI..:,~\ 

. (2004 , wftl_, Kariluoto J 1989 , Kadom J Cha van ) 

2018 ( 2) 56 ~ ~ ~\_Jjll l'fa.11 ..:..1.,;J~ ~ 



619 

/ 
/ 

,J· 
39 

38.5 

1, 38 

,.;}' 
37.5 

9 
:I: 37 
0.. 
0.. 
c 36.5 

'*- 36 

f'l:... 01JY:. u,u.a u\J y;. ·IJ_,.:;JI u~ u .. . 

:ABTS Ji ;\;i,,_)o.; o.i....S~ J\...AJ\ .low.ll\ U"~ 

rWI ~I y_,,.,.J ABTS JI~ (5) JS,.::.11 04 k)l; ~J ,4-J)L.l....._, .....__,.Ji.JI l..J_,,..,.Jl ABTS~ ( 8 _,7 ,6 ,5) J\S.WI 04 ~ 

<135.05 •176.33 <167.73 w'-1; .i!_, (%72~1)~1 jp.._i J...\Sll ~\ jp..•(%72~1) ~\,~I~\, 

_,,.._.:JI jp.._i ~\_, rWI _,,.._.:JI y_,,.,.J ABTS JI ~ (6) JS,.::.11 ~ l..S •Jlj:.ll ~ 1 - r?- .V..S_,J.JY J_,.....Jfal.. 138.99 .172.92 

' 166.20 ' 164.24 ~ill ..:.,)L.k...] w'-1; ~ ~ ' Jlj:.ll ~ 1 - f'"?-• V..S_,l.JY J_,...fal.. 233.41 _, 235 .27 ,232.19 W>..L <?1.i 

ABTS JI~ L.1 .(7~) Jlj:.ll ~:\_,...\...:JI ~iii_, ~yh.J\, ~\, rWI ~ill y_,,.,.J '-r?-·V..S_,l_,_; J_,..._,fal.. 164.99, 160.40 

~ Jlj:.ll ~ '-r?-. V..S_,l_,_; J_,..._,fal.. 190.24 _,192.76 ,] 88.92 W2..L ill 0\!_,.:JI w.,_,L;_, ~\ '-"~-' rW\ 0\!_,.:JI y_,,.,.J 

~4 :iw.J\i. (%72 t.>"~1)~ ABTS~ ..y,b.:,J k~ (5) ~ 4-J)L.l....._, ~4 ~WI ~\:ill\ ~l:i.. J".J...;.. 04_, .(8) 

w\,&yJI ~ 01 .)! J~ 0L.-i.!1 .,m 0~ % 19 '.JJi.. ..y,b.:,l-!'- r?-· v..s_,i_,_; J_,.._,fal.. 167.73_, 135.05 \:a..!; L.Jt.l.11.i :U...\Sll 

J\...A.JI .bWI 04 Jl'=1 (%72~1)~1 r:_°W:J'f L>"~'fl 9..c. .t.t.i :u,JJ1 .JA. ~l)J 0~ .J..iiJ.l 0_,.Jfj1 ;;.µ,..} h..fJ ~1 

t tJ:..J) (2005•<.J.J..?.li Beta)_,_;.., l..S ' (2013 •UJ..?..li Rosa)_, ( 2005• 0..i~li Adorn) "--! • ~L. l}.i~ IJA._, ABTS .ll ,.i..£;,u 

~ _# Jl,.o 04 y _,,..,.Jl ~.JWI ~ ',11 ~L. t tJ:..J) .)) _,µ1 ~I .} ....:..:. :U...\Sl\ ~I ~ ~ABTS ;;.i..&)U J\...A.J\ .bWI 

oJL,,.. ~.i!_, ~.# Jl,.o .)a.JI ~I .i;.,..4 J\!1 l?il\ (2009 •w~li Hung)~J J...,,_;, <?I ~\:ill\ t" 0Ui r:;_~l:illl ..:..uts_, wl-"J-i_,!'.::l.!_, 

~~ _,~ 0\S....:... ~u1 .)?Ji_, J...\Sll ~1 ~ 0~ (2013 •0..i~l_, Yu )J\!1 t...s . _µ1 ~1 .} -u.k. L... fo. ~1 •.i..&)U 

~I jp.. .} ABTS •.i..&)U oJ\...A.JI •yill t tJ:..JJ (5) JS,.::.11 ~>! L.S . ....:... c;::;u1 .)?Ji_, ~',11 ~\ ~ 4.!fo ;;.i..&)U oJL,,.. 

jp.. ~ 4-ctJ:..Jl.i , Ji;.ii ~ '-r.---V..S.>1..i.Y J_,.._,faL. 167.73 _, 172.92 \:ii.1 0t.111.i J...\Sll ~1 ~~.)ti. J...\Sll 

l.A.)Ji.. oJ\.:j; Jlj:.ll .)c. '-r.--·V..S.>1.JY J_,..._,fal.. 135.05_, 138.99 'U:J\S_, (%72~1)~1 ~.we. (%72 t.>"~1)~1 

...,.._..Y'll y,e. ~I w~\i::ill .)I J-"'1, ~.J_,s:w1 LJ:iil...k....11.} >.i..&)U oJ\...A.JI ;;.JJill t\.iJ.JJ 0J •LJ:iil...k....11 ~ Jlj:.ll ~ % 2.8• 3 

Yu) .JL.:;~ . (20 l 2• UJ..?.,\., Ktenioudaki) c.,.illl ~.we. r:;_jiWI ;;~ ~ ~ J\J_j:i_,, _»..::.11 9..c. oi.:i:.1 ..:,~<?I J.J)4.. Jc.\.iJ ~-' 

. Jlj:.ll ~ % 2.9 .J .8 ~ .Jfi.JI ~1.i :U...\Sll ~1 04 ;;.i..&)U oJ\...A.JI ~',11 04 -".Y _»..::.11 ~ 04 (2013· 0_,~1_, 

t.>"~1) ~I jp.._, :U...\Sll ~I jp.. .)c. Jy.=JJ ~I~ ferulic acid ~y~I ~h.} oJ4.J HPLC ~t:;, w~i L.S 

l..S .;;.i..&)U oJ\...A.J\ ~Jill~ .)?JI Jfa ~J LSY-,! <?I y\_;..'JI h.1 IJA._, Jlj:.ll ~ \•!?.- ,J_,..._,_fa... 35.5_, 30.1 ~ t,?.i=-! (%72 

~-' Jlj:.ll ~ '-r?- •V..S)_iy J_,.._,fal.. 232.19 _, 233.41 \:ii.10t.111.i rWI _,,.._.:JI Y>."'-~ _,,.._.:JI jp.. J_,.i'.i c.,.u.JI IJA. .)\ ..iY-e 

.(6) ~ %0.5 l.A.)Ji.. oJlU 

2018 ( 2) 56 ~ ~ ~\_Jjl\ i'_,kl\ .::.\.;.l..? ~ 

-
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_l 

~ 180 
°} 160 

~ 140 
120 

·~ 100 

~ 80 
60 
40 

t_ 20 
0 

,/ 
~ z_ 

236 
~ _l 

~ 235 
°} 

~ 234 

·~ 233 
~ 235.27 

~ 232 33.41 

t_ 231 -7 

230 ,. - 1 ~ 
WI~\ f' ~ ~I~\ ~1·· ~ 

.A..:i~l.a....J ~I ..,..~ABTS .JI~ :(6) JS.!. 

2018 ( 2) 56 ~ ~ ~l_;jll !";la.JI ..::..l.,!l_,,.. ~ 



621 

.J 167 

~ 166 
"') 165 
l, 164 
~ 

\~ 163 
"') 162 

~ 161 
160 
159 

t 158 
157 

tfa>lb...;I (7) JS.:;JI 0:!!:! ~! .' ~ill F. ~ .li..:..)4L. 111.J , 4-.J ABTSJI r.i! ~ c)J ..:...~\ ~ :i..:J!.>:.JI :U..\.....11 wJi L.S 
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The effect of processing operations on antioxidant activity measured by three 
methods of some grains and their treatments 
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Abstract 
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This study was conducted at University ofTikrit I Faculty of Agriculture I Dept. of Food Science to investigate 
the antioxidant ability for some kinds of grains and their processing operations including : Wheat , Triticum 
aestivum (Cham cultivar), Barley, Hordeum vulgare (Ibaa cultivar),Com,Zea mays, (Baghdad 3 cultivar) and 
Oats, Avena sativa ( Bemola cultivar) , Which were imported from : The General Administration of Agricultural 
Researchs. The processing operations of wheat included: crude wheat, sprouted wheat, patent flour, whole wheat 
bread and patent flour bread. While for barley, the processing operations were: crude barley flour, sprouted barley 
flour and barley bread . Corm treatments included: Com flour, sprouted com flour , cooked com and pop com 
.Oats treatments comprised : Oats flour , sp1outed oats and oats cookies. Extraction and analysis tests were 
conducted in Faculty of Agriculture I University of Salah Al-Din. The results indicated : That determination of 
antioxidant activity the increasing ofDPPH, ABTS and H202 values to the sprouting treatments of wheat, barley 
, com and oats, they were respectively amounted to: (40.72, 60.81, 39.95 and 38.99 % ) , ( 176.33, 235.27, 166.20 
and 192.76 µmole troJox.gm -1), (57, 75, 5 and 66 %). While values ofDPPH, ABTS and H202 decreased at the 
treatments of: patent flour bread, barley bread, cooked com and oats cookies, they were respectively reached to: 
(20.32, 44.71, 31.42 and37.01 %) , (135.05, 232.19, 160.20 and 188.92 µmole trolox.gm -'), (33, 73, 44 and 64 
%) . 

Key word: Antioxidant ability, grains, processing operations. 
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