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Abstract Effects of barley flour substitution on white wheat flour rheological and sensory properties of the
produced bread were investigated in the current study. White wheat flour was produced from mixing of two
types of wheats (Ukrainian and Canadian 1:1) with 72% extraction rate, while barley flour was prepared from
local cultivar called Rihan. Wheat flour was partial substituted with Barley flour by 5, 15, 25, and 35%. The
Results showed that moisture, crude protein, total lipid, ash and fibre contents of barley flour were higher
than those of wheat flour. Addition of barley flour resulted in increasing the values of arrival time, dough
development time and values of critical dough coefficient which was measured by the device of fermentation
pressure. On the other hand, results of amylogram curve showed slight decrease in the starting
gelatinization temperature, as well as the maximum viscosity of the composite flours. Water absorption,
dough stability, resistance to extension and dough strength of composite wheat flour doughs decreased
comparing with the standard wheat flour dough. The quality and acceptability of the produced loaf from
composite wheat flours decreased with increasing barley flour substitution, in comparison to the standard
white wheat bread. However, composite flour with 5% and 15% of barley flour has acceptable quality in both
physical and sensory properties.

Keywords: wheat flour, barley flour, rheological properties, sensory properties.

Ak Ad o el g Cua L laslae) gae catidd Oy elge Blay 5 Al lglatieg Al ugml Jias daakall
anlil Upged I 2y (gAY Gralaadl (p allall 2y s e Al slagl gaea (B gl GV ol B Al

JOPAS Vol.18 No. 2 2019 27


http://www.suj.sebhau.edu.ly/
mailto:s.alhebeil@uot,edu.ly
mailto:s.alhebeil@uot,edu.ly

Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

4lihy Sadll dlse
Al clie puass
BxiSly RS LYl Lt ek e il A pasiad
oyl L1 il L g iy 11 A il
il LL%72 eaMand dwayTriticum asteivum)
DS e lle Jgeanll 38 lany Clila e padl) gl
daulg amls Ay claall Aae el Ssadi S
bl Akl @8y g bl (e Adesall digalll)
diie axdial S ey ((26729) &) [4] e aseaidll
Gy e Caes el G o Jpeasll 8XXX yabs
o ol dodh Ga ST Jala A3 6 culadag el
S aglaall st chal Gl W72 2 7 5la dap
(15 5 Auaty Sal Jlaia) Gk oo sl 383 il
el 3 Al KU el e %355 25 <15
: dpdall
Ailassh) gkl
Rapid Moisture g alasiuls o 1,8 Agha ) Asghal Al
4] Ll Zihall 385 2°130 shs Ay eTester
Apall aladnaly Wi 2 alell dgiall duall (A15-44
acdse Wi o MK 5 0l &gl el 01-08 )
~46 a8 Crud-Protein-Improved Kjeidahl ali€ 4k
Clafen la pladiul s cgeall Ll dwalt (10
L gl Al Ll 40-10 a8 [4] dawlall ikl
A [4] Aseasall Bpulall Aayhall @iy lapads 5 23 Hlad)
e pladauly o W5 Bpeall e daiia .10-30
[4] Aseapal) Lpusladll A2 lal (385 bl i
aaaglplt sy
bty das e bl A 5 Gbagi Ul ailad
D) eimadl LB () Aimadl el ) cgagll ()
daayhall Wiy Wpdl 5 28 sl Gaall Jalagg 52l (e)
plaiiuls [4] 22-54 8, AACCUSE e Sadiaall daylall
CilagutiSY) s ausiud als 300 dew LSl s
38y dabladlly A3gyall daals 2l doslie dnala ol
daglll Wi L[4] 10-45 SAACCUE (1o saizall Ayl
o B (gl Ad ol fo Ble (b (lly (gpeadl
Bl et A a8 T oF U il Ciaag Gl
Aiyhall (385 hasha¥) Sles slataul Lpam o dulad
Sas G e 2280 13y JHS (e lldg [4] danlss Badieal
B o el Jhidl oWl e e 450 pe 4kls S

e gy ALYl 4l dsiiadl Slaiadl b el
Giladie Bygea (& 4Dul 2o dgdanll Slalia¥) adaas
asilac (e Asiaell Slatidly seall (383 .[15] ALY )
G alidid die L ley Adaihie A0E ded i) a0
Gl e L pay W72 jadanayl daa g (gladl)
e clatiall Glhl A Al Cpeas Ko ade . AL
Sty alaanad e WS padanayl ds by (s
@AYY Cgall gatieg Aol cilifgll (llgll e
b [14] 8ygadall atlatiog padll (gadal Aidadl Zaadll saliyl
Gun oAalaai®y) Ziaatl ) gl ralae e el
U pealae can duallal aisenl Cum e And W Al ey
ol s Jyeane Baadl aagioL [21] 835 Y e
drealadll e pfen 3] Aa e (4 del)) AwiSay
Aancoailly doncall aieal (e a2l ilially daglall dgglaal
Y Al ela sl b asldasial o Y1 Ll
a1 dajally Aalpall GOV Sl o 5yaii
ke sl ol w203 Ly il gl 3pd0 g0 plans
o 135 Slgall GRS il e A Gl il
il Al Gy Aol b bl OS5 s

[8] Aol dalulh (4 23li5%ay
J€a oyl sl s claic delia gk Loyl
10 )ls AaabaiY) gyl da 5,AY) gl (Dia dasal
Cun e gl ol 5ol Sy bl g e g UGl
Lagaty bl o sl 23l gl ol Auadl S
Glle s o gl elgial Guly il lealy Baaall al el
OsSolalad) i 85 pally 320 ARAN LI Ge Adle
iy palh & Ll 5 Al sl Gans mis Ao Jaad Al
SUENG By G Lady o S Gud g
leh A el gakas e BEGY) 3pk L[1] el
by el (383 e Al Llall e o e cilelial
Ciia By gl pll alaed Ald Gl daph oy
e el Apaailly LAal dadl Cua e Adigale Sl
ailadll Cpe dalimdH Al duhall cés e L e
Gy Kl pradll 38 Ll DA e el 3 Agial
Sumy gedll (B el 381 On L ldi e Hle e
A5 ddls) A0 dul B (es Aibsa il AV il
el A PSS il atladll e ol
il duall Cilially el daglyll ailaaddl e

JOPAS Vol.19 No. 2 2020

28



%

Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

o eyl pas deud DA Ge dedll 02 o pmad &

(2] 433

sdacal] of LIAY

A Akl 38y Al Sl el chlaa¥l cual

i (2935 (e (pefae 9 phadnily [16] asjely lgbeag
pml5 Algh ey ke sl < el il Jla 3
cpanl) Augpiall dneall Satladll auiil ddee 2aY(6)

(Byhally gl By (5l

tflanyl Julasl

s € 5 sl cllaude cul€ il Al

General Linear alxiiul (CRD) JelSll  Agdall avecall
Go Al i Tukey, sl cusl & Model (GLM)

«(P< 0.05) %5 & (gien tie Cilawegiall G Lo dginal

Minitab Sasyi melill Gl oo cupal ciladyi ol

cadl dsldl Slegufly Jglall.Minitab 16, Slasy]

- (Microsoft Excel 2010)zbiy ahidiul

Ai3ally il

sl 3y ailh (gal dibanSp il palladlf

Gy el 38y il Al LAY i ekl

culS sl gl Asglayll s o (1)JSal dnally el
%9.35 W)liie dugh) paill 38 Jae lein <%11.59

Wglae peadll (380 Laglall das (8 Jaed) BN aay

okl Adee B Al oSl Adee BoliS) madll (3d0

Gy el s e S On Lo Adide CalS g ) da

Jaw i %13.39 8y s a1 Jas Sus puedl

b ol A 55 (H11.87 (s A il o

(17] Gaall Al Sleladil D sasall el 380

zadll (s
grnAll d:ém
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

A 9k ) Oigall opal) ) Ly

il Blag eadll Glal ouyill | Al (danl) ] US4
Al il 3day smadll 33 e JS (A Oaall A s
Ot 9 LSl (380 (e (Ao Bund el Gy s Cua
el (38 A Baui el a8 (1) JSE 3

e ke Il a aa S dsde & dagladdl ¢ (Tupha)ll
Lpadl Chasha) Slea e (M B 8 ey edogill
Joaes 3 2290 das  4nad a9 225 B dags Ao
15 53 iyl o3 e cudtll 4 (Bs 5 01,5 ¢l

cdanadl el e 2250 Aaga () W 8l aag ddds

Al Aclia

Aol o Syl dphll Aaiiull e & Al
(4] p oy W @Straight dough Methodsaalsll
Ala Bped %14 mle cmaall @y & Al gl
Jana cin e el culss clad) das Wb (%0.75 ddads
Ll sidee gl Gleas il Al g el Gl
Bl a2 «Mixing bowel 40Kg lga aladiul o
Gaally JAll 344V glall dags a2 £ 22 culS G
Aladiul ol aall Adee . gl Je0 223 5 22.5 —ul
7 5:d ilise Gdcpw AcKemper ST 15§35 0e Olas
(Bl Ao jpu o @l 5 + Aday Aoy Jo A3ds 2) (30
22226 = 24 On b M Aeadl §la day Shag Sa
Ao Ao As 15 daal edmil Anaadl oS5 daldll ddee
cobd I s A a0k 25 A gia
S a ey pa 2 = 150 s dglusia addd ) Aiaad)
il il cu sl Bdae Ul panll By Ll
Hia da) JeAmono Dx oven 145-104T1 (oS
. 4ks2 20 5adl 225

DAl ana (ubd Lo

Aadiuls Aalell il L oaaa oWbd SWAY) 1 gl
il il e Sua o[4] BBy 10-10 a8y Gpnldll Akl
Aauly gt Sl S (goladl pdandl ol 5o aaall
293 paa A pae L (B Gl Hyn Cuadag Blacall
s S oy ol K sl (SE (g call
aged pe Sl jodn ety bl B 8 Sl e,
2l 5 pan o8 Ly <5l Aladyy (glal) o
e gl ama i Aty jldiad) S daaiiad

bl g LA bl

vie Giyg Adgla aihil aahall O e el gl
il Al g UV Jas cChstiall 8 ¢l oo
2] Fyglh b Aasil

g il o gill paal

JOPAS Vol.19 No. 2 2020

29



Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

(Amadl) G laglie Walian Al o) Aol oladl daes Gy b oy Al Sl Gaead udd Gas ae Ad)lie
JS cuaisl B.USOO dadd alasi)lill Jadies Jseasll omadl 43K paall OF G el o A0k gl
G Ja Cua ol @y Jalad) das 5ol ae oo @B el Cadall cilghd GlB) ach S5 g2l
o it Al g %64.29 el dsa Jdot ) o2alall Alladl laiV plel (s e dlealye 5 BauSY) Zildesd
oaliadyt 2 .%35 dwew Jhou! e %61.97 Lowd . [12] el By (A opall Zad pasds Gl caall
Ofad ey f e B aleail) da (B ol Gy (A lS L %2.11 il padll (3 diad ol
e fglaldl A 5 Gall dagas Aaa cadall dRsha oLl 2505 A Adlgie ZilS eyl das jlodl 288 0%0.72 sl
(S a abeaied! At B Lgine 55 elsal ol gen S s ) e Legia S ) G [1, 14] S Al
hil spall oS [13] Riglall ALY uul e a8 Sl Liad lly DAY B e el e (S
= 60.1 on bzl G Jd e ddieall sl il gl jedd ady Sle cdan e GWY Las e
@Al gl Bl el B s Sl A5 ¢ %69.7 el s e ae &l Dagale
oo AS (B ogap A gl peally Ll gl Slng ) e Laaglg )l Gailadl
Jean Lo iy clall gdall alaaiel daws miad sl Shasill e sbdiul daglugl oblaaVl il
G e Alie ey hlall ve Auhall a4 sanll el 38 el Jlasay) o oaa (1) dsasdl Aaagally
(galy colall oyl LA L s G5 sty paddl san o (gine i Al IS padl G (e A oy
o [5] Fudyd e iy S ((1995) oo bl o ally Jelaaicdl A Algjaal aileadll
ol (388 L Jafual) el (3835 el peall] B30 Baglps pailiadl 11 Yo
gl Gl Jalas Syalaall 3 Asaall oY () Adall gkl 04 Jdomagh o) elall paluaial duvd el 380 i) dued
B.U k) . — ks % %
37.614 10.842 8.29a 3.474 1.96¢ 64.292 [0)
40.614 10.302 7.272 4.37¢ 3.19> 64.122 5
66.40¢ 8.60p 4.14> 4.820bc 3.71ab 63.822 15
81.61b 8.11b 4.27v 5.45b 4.21a 63.172b 25
93.812 6.91¢ 3.61b 6.92a 4.472 61.97b 35
.(P< 0.05) fogina 338 lgin mp ¥ lin o dgee € 3 saly cija A latn ol eyl
dsadl DA (e ¢ [10] ddmad) lisSe G Lo plill il aie Jpeasl A8l Ga3ll 0o Blae Jyeasll () lodl
b el A 5ol ae Iy Aaad) jeka ey ) Jaadls (1) clall ddlialy Ladl i 200 B.U 500 Jadd alyagun il
i 5 Kl BN e Gua il 38y s WAl S Aesd oiglall L S S8 fhia sy
(P<0.05) Lgae cadi)) Ally 3281 6.92 %35 Lisl o [10]isthaalt algill Aimaldl Jgwas Ao (25 Angglad)
B el Al e (gAY el lg LAl (Gl A A3 jle Al sl 383 Jpeagh e) o (Ldsan) il s
(3282 3.47) (oubdd) peadll (382 ada Cpaadl ol () o Lgaall 5 Gl GEN plgl Wl @3da 1.9 g
o AT Sl ae Ailhe geine (S Lmdiie (IS (sl — 3.19 on bk Cagi s edl GE e ddlda o
cplalal Lt apn Aumall ekl ) gl L oSl G Ral 3 gl pe AkdIghag i il ol o3a AR 4.47
S ) A Jealadl cadanl) Adee b JSYY (Ol Lgad) flaall Jseagh Goy gl o1, 2] e JS Luda
Al (i (A B2l ade oo (slls Aadl B dglad) On Al ginadl I amy sudlh By e Al s o
aad A eladh Lob Al cilis€a Ll Galatll iganl Opeasll Ofsiall gy (Baady elall Jaiad Al ) g
JLasY cagthaally Ll el il o jueddl Sliia 550 LpSadl ARG 4 Cheda adde oo saly pllaadl algall
o) -1, 25] elall Al lgplig€e cuen puilaclly Jalidl 055 JWS) e d5e fiey Ausall sl gl i L [3)
bd e bl LAWY do disall 53 gl LS algl) S dale) cdlin ally Aaggdadl Al
Gl ligd lgle Jeasiall il (D eé (B.US00 Oufgall gy e S a3l e Ll B BSal cu)
Iyng Bagl gedll 38y e Adae cawdy daglidlly Sl dyaghh o Gt S Gaedall Gl e Guldalls

JOPAS Vol.19 No. 2 2020 30



Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

Gl Dlue s aalill due b (P< 0.05) dgine DA
Aap Aot %5 Lalal) duus s adall A e Lo oSl
il fua el G e (T3 JSH) dwlall gia
48,70 «ulS dnlall gl sy ¥ Ly 2°63.45
DAY a2 %35 Llal s g oSyall (38l lglaw
Liall ibad (gpabd) €Al Aagdal (Wl B g gyl
QAL G Gua el Glay el (3B e JAI LA
OS LS Amal e Aap asad F 5 dual gl
i Digaal S0 Adlal gl Lol S sl Sl
G Jobe¥h S e pe Laaguady Algill ddee JLaSly il
Sl o 4 adgill Sa day a8 S e 4l G0
(19, Aupdll cluall 3 dslpiell o dggeadl LSl

owdll G Blal Loy L) L Gn Aele D
ol el ¢ ) e (il sl ) Ll asl s
8.29 il () el Jaw il Gds o) (1 Jsas)
ARy 7.27 e %5 Lid duay G gaa auly ddds
46 Y1 (P<0.05) Lisine oS5 o Lagi SRV o e sl
DbBY) ey paliadt Al Sl (L 2. hyu o8
Lo palAY pan Sl AN Giland sl ey (gl
(1, o oS By il pea ilgie ZulS Slall o34 o lad
Lal Zmadl ol ey Lgsn ean LR () 3l (5]
ol ey JB s A claadl o Jeas B.USOO
A Cinad Lind ol gy 590 (e J81 s L3

Ofisiall S5 s e all Al

.24] Laladl gl Aays (wld coecan Al ahasbeYi ofjlosl
AR gagl ol (2 ol 2) UKE gpeadll dag il Aulal)
A 3 Pl M ow » 1
& suaill 42 5 31l = g o sl ada \
600 -
60
> 400 e 40
€ 3200 =
0 20
0 3 15 25 35 0
) gy WA dued 9% 0 5 15 _ 25 35
sl WA i %

Al () (gpeaill Aag il (1) Anlali gla day Ao el 380 sall) Gy Jand ik :2 (<&

Gy Ofshall el Jealad) Caadanll dass Aanslall ASul
Gy Lalal daus S ) me paudags Aa Ll aa L el
e 7 Bl olall Baess alesdy Lot g By el
Lalalh saly S ¢ el 8y Sli€e B e dealosidl
oaid o e gl el a8y 8 Sadel cleny
gl ol e JSa . [21] dald i D deglad)
Andla e o jage e Ghall spndl e dglallaall
(2) dsoa il cpe Taadl WS L[7] a0 delial 3l
238 cdabll s (DA el fhogliell s ad caglis
Anliall &g pally Apdallaoll o € 8 oplall el candll
@4:2w¢,uﬁq}gg\uhuu‘mxw
e camall 55 Dl ola ce Cuaidd Jia By el
Ja s ¢ abiel By W Sl dalis g 185 G Algaudl
Aaall 38 L [B]Ailudie Aumall (35 4 o dawdll i)
(Ppe) Bamss el s caiall 3 Aabad) eha Al
daloall colS LiSe dudalhaally g pall (pe JSI dliandll u€as
e sty e cubnd 8 dasiy Yy (gl duaall calS )

Gl bl GEal) Al (o 2 JSE) gpeadll dagiil
daee i all 3N cilie 8L e ggme i
Liw .B.U471 Wjlake gpemd dagi JAof salall gas
dagil i Gy %35 o ghadd)l Gl a1 Jas
o JS il ddlas il sda o BUU348 la)laia (gpead
auiad Agmal] gguaaill Ang 3l ) N i3 gy o[1, 8, 22]
Llaall 13 oy g U ey kel Cila bl e
OB ale Uiy «[9] Glall Awiaslly An gkl sk
s zadll cagen (b die ol jandlh g (B Cilail el
& Lagads Lt ClaiWl jalias aal jhey el

.[18] gl adlla
g pall cigdaliad) duals o JC bl CibaguiiaSYY jlaal
135590 (45 ddiae daly o o dimall 5585 dig pal
GE gl o) caad (2) Jsamdl gwe s LS dads
dglallae Jil claws pedll 3y e Adlde iy dagldal)
355 90 dalil i JHa Lagiady LA 38 i3l
il Llul py Bl gieall liad) e L il

JOPAS Vol.19 No. 2 2020

31



Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

5 123.67 Jaw 3 dady 45 aslh s 4 %15
Jaw (el salall ads e Agd de 2..126.67
2204 94.33

(2 dsasjiaynall ol DA e ¢ [2] Aimall A Oislal)
el (380 JIana) daws Baby cuaddd Aalull o Jaadls
G A3jlae Azdy 135 — 90 Al spé Dha Layasj
5 5 Jana) e B GG gl Al G Y salal
i guins¥ Slgas Auliall Daglpsll Gatladll an Ao el Gda pralll 38 Jhadud 2 Jsea

FINR Jallaal) o gliafadallaal Jdalaall daglia Jdallaalt Jald 5 Dl A
Bpm B.U ple akda %
94.33b 2.612 375.32 144.0b 0
123.672 1.68b 320.7b 190.72 5
126.672 0.73c 139.7¢ 191.32 45.00 15
22.00¢ 1.67v 124.3¢ 74.67¢ 25
12.674 0.72¢ 43.3d 61.74 35
133.32 4.662 657.72 141.0 0
30.00 1.82b 224.0b 123.0b 5
14.33cd 1.09¢ 82.67¢ 76.0¢ 90.00 15
16.67¢ 1.01¢ 63.34 63.04 25
8.0d 0.62d 29 3¢ 47.67¢ 35
123.1= 5.54a 692.72 125.1a 0
18.33b 1.35b 140.7b 104.0b 5
10.0¢d 0.88¢ 54.1¢ 61.3¢ 135.00 15
12.10¢ 0.72¢d 37.74 53.1d 25
6.334 0.474 19.3¢ 41.3¢ 35

(P<0.05) dagie 355 i gl b Jo dpac US4 saly cipm A dlnmn ) cldan el

3 (Pl sl paall Jias (53lly (oosll paall Aailly
il A gl aaall pe djlie pafSan 3.42 sjisie
Jpadl masS go LS il iy Ls Jasual 3éal
-(3)

Ascal] o LadY)

G (e il 3l el ) 2 g (4) saad)
Gy Oe Aile iy Sl 3 Calialy salall sl
d‘ Cu.d:\:l c_‘lt\ﬁ‘ fEile] J\):s ) 5%35} 25«15 5 J:\a.J.J]
A ey Aol oo LD mall 380 e i) 3l
Syt BB ad (15 e 13014 e Sl 3l
&;\53]33 Cﬁlﬁ.\ﬂ PR ‘L__A!ﬁ:"ﬂ g;lc %35} 25 c15 s5 Zu.u_u
el e zall 3l 358 3 cudly [20] Aub 2 ae
YR SR N R PPLF N NI SVUREX ST O I
e deas Al gAY @A bl aa Ajlie gl
Adghall ANAD Chada (B o DAY 108 ¢ padll 3a O
M Aine Andsla ADG (eSS Je W0l ald JUll,
. pad) aaa SJl:i_j aity e éﬂb CO2 jlaw aleat)

BECEE BT IRUFRECY
paiadll aal e pIa0 30 aaag ool gl ¢ el
2 Gaad) B andl lgade adey Al daedall Cliall
O M s (3) dsaall daagally Cliiall il ol lasy!
Do s (1 o grinall g el 380 e gl
o agndl Jall clie e a8 (aalal) wall 38
caally aaall oy dalay puedll Bds Ge ddlde s
Blie Hshalh e dawd ol o ailgal g Y A oud))
Ofshall Lo 2825 g Cuaa Al AS5al Sliaad) L ae

el B8 e ey lAl) dag
paa e e gl 38 Jlasul) cud 80 i3 Jpa
=5l daaa 5 il

gs—‘;ll'u anall BESIER N BIEIIETVEN SN s
23 p Spu %
3.42a 138.62 452.42 o
3.12b 140.82 392.6b 5
2.69¢ 139.82 364.2b 15
2.374 139.02 312.4¢ 25
2.144 141.22 275.8¢ 35
G i e ¥l e g S b sk s B RS Sl

(P<0.05) dgins

Gay hlsll A oy ae Aoyl ol sl 5 8 sall
Ml Sl @_)ﬁ 331:1').\‘ PRYY &f L_L\.u.” A g cM]
¢ [28]eldl e 5p€ A€ jlataly el e gadadll

gial) Al Apal) ailedl) aay ol 38 LHal Saiu) AL (4) Jsas

%35 %25 %15

%5 %0 Adall

5.794 6.904 8.41¢

10.21b 13.412 aaall

JOPAS Vol.19 No. 2 2020

32



Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

10.08p 10.15p 10.832b
9.18b 9.97v 10.19v
3.16¢ 4.11¢ 4.28¢

9.22¢ 9.25¢ 9.89bc
10.074 10.83<d 11.78be
11.78b 12.882 12.99ab
10.87¢ 11.55be 12.04bec

11.862 12.782 Bkl g8
10.86P 13.22a wabad) uilah
7.01b 13.662 aladi e
11.51b 13.52a lll o8l
12.66° 13.87a il Bghla
13.23ab 14.19a agsah
12.772b 14.172 PUT P

(P<0.05) ausina 338 gin 32 ¥ lon o cia J€ 3 oal chm 3 sl 3l Cilbagaall

2016 Qlede s cxalay Jeallae ¢ g3hl ae —[2]
Gl A llll mes i) dila) il
dagloll licall o DATEM ajulall Sy (galal
B8 e piemedl il Lally Ay Gl
Jordan .l deg)iell el sl e
.Journal of Agricultural Sciences, 405, 1-16
U 61995 g saal 5 Wsa ¢ cpaiall oy —[3]
o Cmaal Ayl cleall e 20030 sl
¢ (2) 27 ecpsl Aol das . il 51y Aual

.55-50

[4]- AACC. 2000. Approved Methods of the
American Association of Cereal Chemists
(10th, ed). American Association of cereal
chemists, St, Paul, MN, USA.

[S]- Al-Attabi, Z. H., Merghani, T. M., Ali, A., &
Rahman, M. S. (2017). Effect of barley flour
addition on the physico-chemical properties of
dough and structure of bread. Journal of
Cereal Science, 75, 61-68.

[6]- Anette K, I; E, Benchman and K. Brandt.
2005. Integration of sensory and objective
measurements of tomato quality: quantitative
assessment of the effect of harvest date as
compared with growth medium (soil versus
rockwool), electrical conductivity, variety and
maturity. Journal of Food Science and

Agriculture, 85: 2289-2296.

[7]- Azizi, M.H. and Rao, G.V., 2004. Effect of
surfactant gel and gum combinations on
dough rheological characteristics and quality
of bread. Journal of Food Quality, 27(5), 320-
336.

[8]- Bhatty, R. 1986. Physiochemical and
functional (breadmaking) properties of hull-
less barley fractions. Cereal Chemistry, 63,
31-35.

[9]- Burkus, Z. and Temelli, F. 2005. Rheological
properties of barley p-glucan. University
press: Edinburgh. UK. Carbohydrate
Polymers, 59, 459-465.

[10]- Chung, O. 1986. "Lipid-protein interactions
in wheat flour, dough, gluten, and protein
fractions." Cereal Foods world, 3: 242-256.

[11]- Dahl, W. J. and Stewart, M. L. 2015. Position
of the Academy of Nutrition and Dietetics:
health implications of dietary fiber. Journal of
the Academy of Nutrition and Dietetics, 115,
1861-1870.

Lol liginall Aawailly uimbally alllg 2ol 5580 60 Lol
o Lo Ghy Gl 8 sl dans 8ol ae Lagh Al sal;
el 380 e il Gl glal (4) Jpin B paage
13.525 dsylal gaall 12.78 adly Jod oy el
oo gl ol gl uiadi sl 1aag ol sl Ao
ZE eda ¢ Al bl (L ey Lok L}A Gelall
1, 8, 23] g pue il

dadalf

ColS wbdll G o) cnS) Eaglell chlaay) a2
DA e 0ob 8 . oKall 38 gl 4 A3k Sl
Gl WS el 3day Jalall A i) LS 4l bl
Al 0% Lay L Labes g pral) daadly donglynylh ailiadl)
tm il Ay paall ailadl) e dubal uleadl 38
culgal ae ALE @Al s dgay e oSl cJlamu) e
Gl Slatie ahaiial aads (A Aadded) clubially desal
oy WS A pds iy A gl gl S
caally el Jieocpadl Gla Jlanad) b Dl A
Lalall Aaall (ggiae Ao Aalaod sl culS LS Wy
AEIA slgu A0I0AT LYY A€ S lE)Y amy Sl ol
Jleadl (bl (a2 3le (B Jladlh Wysag A8 il lgie
e ang R cilpull DA Zagd 38 ([11] sl
o el ey ol ol gl wlig€a e alinul
O i Aandl ol Ajlie ALY Cpall Clatie Class
cnd bl o3a il (D e Jaill e bd) 4 p V)
Gl B palll (580 %10-5 sy el 3y Jlagnd o
o A B il 5 gl Al dsill Ll o
- Al ailadli

Ll
oisd il b 2011 . es daiia ogaali—[1]
Aae Al okl Aoyl jalald oo il

35725 ¢11 sdael)3l astell CaaS daala

JOPAS Vol.19 No. 2 2020

33



Effect of partial substitutions with barley flour on rheological properties of white flour dough.... Alhebeil et _al.

[12]- Henrry, R. J and kettewell P. S. 1996. Cereal
Grain Quality, 1st ed. Chapman and Gall,
London. 3 - 43.

[13]- Hosney, R. C. 1986. Yeast leavened products
in principles of cereal science and technology.
Assoc. Cereal chem. Inc., stpanl. Minnesota.

[14]- Kahlon, T., Chow, F., Knuckles, B. and Chiu,
M. 1993. Cholesterol lowering effects in
hamsters of b-glucan enriched barley fraction,
dehulled whole barley, rice bran, and oat bran
and their combinations. Cereal Chemistry, 70,
435-440.

[15]- Knuckles, B., Hudson, C., Chiu, M. and
Sayre, R. 1997. Effect of beta-glucan barley
fractions in high-fiber bread and pasta. Cereal
foods world (USA).

[16]- Kulp, K., Chung, H., Martinez, Anaya, M.
and Doerry, W. 1985. Fermentation of water
ferments and bread quality. Cereal Chemistry,
62, 55-59.

[17]- Macritchie, F. 1984. Backing quality of
wheat flour. Advances in food Research 29:
210 -277.

[18]- Morris, C.F., Joppa, L.R., Simeone, M.C. and
Lafiandra, D. 2013. Non-transgenic soft
textured tetraploid wheat plants having grain
with soft textured endosperm, endosperm
therefrom and wuses thereof. U.S. Patent
8,487,167.

[19]- Morrison, R. 1994. Analysis of cereal
starches in: modern methods of plant

analysis. Springer verlag, Heidelberg. vol. 14.

[20]- Nazir, F., and Nayik, G. A. (2016). Impact of
wheat-barley blending on rheological, textural
and sensory attributes of leavened bread.
Journal of Food Processing & Technology, 7(8),
8.

[21]- Panozzo, J., Bekes, F., Obrien, L. and Khan,
A. 1991. Selection of wheat breeders' lines for
improved baking quality based on their free
lipid content.  Australian Journal of
Agricultural Research, 42, 715-721.

[22]- Sumner, A., Gbre-Egzizbher, A., Tyler, R.
and Rossnagel, B. 1985. Composition and
properties of pearled and fines fractions from
hulled and hull-less barley. Cereal Chemistry,
62, 112-116.

[23]- Trogh, I., Courtin, C., Andersson, A., Aman,
P., Sorensen, J. and Delcour, J. 2004. The
combined use of hull-less barley flour and
xylanase as a strategy for wheat/hull-less
barley flour  breads with increased
arabinoxylan and (1— 3, 1— 4)-B-D-glucan
levels. Journal of Cereal Science, 40, 257-267.

[24]- Weber, E. 1973. Structure and composition
of cereal components as related to their
potential industrial utilization. Iv. Lipids page
161 in: industrial uses of cereal. AACC.; st.
paul. MN.

[25]- Zvonko, B. A. T. F. 2005. Rheological
properties of barley B-glucan. Nutritional
science. Carbohydrate polymers, 59: 459-
465.

JOPAS Vol.19 No. 2 2020

34



