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Abstract
Flour samples purchased from the local
market in Damascus Governorate were
enriched with ascorbic acid at a rate of
(0.01 and 0.02%) and with vital gluten
at a rate of (2 and 4%) and a mixture of
them, then physicochemical and
rheological flour tests were conducted
according to the methods approved by
AACC.
The results of measuring the color,
percentage of proteins, percentage of
wet and dry gluten of the flour sample
showed that these indicators were not
significantly affected by the addition of
ascorbic acid, while the significant
effect was associated with the addition
of vital gluten, but the gluten index
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showed a significant effect in both
types of added improvers. The results
of the tested flour samples also showed
that there was no significant effect of
adding ascorbic acid on the flour's
absorption of water, but significant
differences were found in the
absorbance when adding vital gluten.
Keywords: Ascorbic acid, vital gluten,
physicochemical properties,
rheological properties.

aeaal) *
B ol Wlmnay 200800 gkl Jod
i Jos ctlw\;u'f@ﬁ,xgamy\ ka)g;w;)
oF s Bl a g el feole 3 Y1 ST
ey ) BLOYL el 385 o i ) ol
Ol oAb A (g};}l&h) CA-E}‘ C)L‘\.;)J.g
3 ol Al (Yeve gy Srivastavay
555 (63 Y c:.;l\ OF ey c,.pf G gzl
AN Dbl oy HLasl doe Ty alezall e 5 il
Gl Ay Lase 3 ele Sy 5SSy aayad
S iy 18l S T O 8 W i Aulis
& rron bAL e L (0 avy [Pomeranz)
Hruskovd)y e,V o O pevcnSV) 2
oy SVl jaa= I S (Yo v (Novotnd
M}A;JL’OO}QOTcM\S.&@}A‘}A\&M;P&)
S8 S Y sl gy 5SS Y g el 2ila 3

c(DHA) d).gjjg.wj)u\.:@._gb USRS 9B csng\cﬁi

B9t Jie madll GA i gy Mg Ao g ol 2l ok



e Lo 0 &)l cnd bl ) -y
s o5 (1o« AACC) 1-.a 3,AACC
UL O e gt ST

S8 3 S Gy 58 1o A A A adl -y
Vemel o, AACC (e s i by
ezl S 05yl o ¢ (Y00 AACC
gl a sl aedl @y (NX5.7) o) Jolas
R SRS

DR 28T B F i Ay BeST jlal -8
AACC e (a1 Jdo) w5y U1y L)
Blod plsaaly (Yoo AACC) Avy-va 3,
Perten  Glutomatic  2200) v,
sladl e g3 e fux by (Chambers
£ oy ppepal )T Jsk dauly 21l Oyl
G55 Akl Gl s aett g BAA ) AST i
raalall pr A s ot 00 Jodld
O5aldll Gl ol 05 = Ll g
Ve x (S o il

Gl 2w 3 ) ey *

54-21 3, AACC (1312 5 Wl L) -
(Y+++ AACC

54- 3, AACC o 101 6 s jlal —Y
(Y-« AACC) 10

W oLl e sl glas Yl el oy
LSkl BN & Sllans 2087 il oy o, S

St a5 ¢ ANOVA Ll et 21

Of Lo Jy (/% 0 ¢t (Y) it ol o clamll
el Sl ot abi wby U ool ol sl
Ay S ol S dles oL Lo bladd
Mekuria ou «elis ) 2loYy Lalsb b gl sl
ol B3 5% 55,40 e &l (Y1) Emire,
S8 QUL gl Slie Greed 5 vl
o8 9 0L Al bzl e R VEIRE
aisl by el slge *
Ol juad *

525 G83) B35 dle madll Gds plisanl ¢
ol 3 godl o 3301515 F By (VY ) ) By
BESVERIZHP

NP NS Y WWRTRNC WSS OV PV g_,h.c.'pf
Loty (185 Y ) By a9 (Frl Y
— b 3 e o LS (g

ol 3 Aozl G Slis e 5 (V) Jgadd

il i 57 ol o3
s [
. 2
| e 3
A 4
e 5

- s
6

%2

« e+ %0.01 sy, St an
7

%4

¢ di v Y6002 oSl Jan
8

%2

G e+ 002 ol Sl an
9

%4

Gl LS o LY *
S RUIRRCHICA By ARV U [RRCTRR I TRV 23 U AU WL [ I
.(Y' o LAACC) A\D—ii (v-;) AACC (s

drgtl Jle c.d//d:j.u‘;,?,/ﬂ//j LilaS g 3l il Gk



B s k)l G gl BB Sl (B0 YLEN
El-Gammaly ¥ aei gLyl a0 0
BL] i 1y ar b gime Ol g ) i 30531,(2013
38> 3 (LY A AL Jead G L s ol
s W) e Ol gl A iyl LS )
Vetrimaniy ol a gila ey ) munyl
B ol gbl (clls ) BLYL (Ye e o)y
Al Al GBI ool ) Al sl
>3 Glutomatic i slascal (U o slall
303515 383 ¢ 5 S G Dles Gy B e DBy
o S O s ) e L a5l
“Yo.tY) v bl ol A dl el s
b o ) B s By ) 5B (Y YLV
Tl o ) Lo (Sl 3 O g ) B e L
igm e SAAASALYY) on O uskall g sl
S 5l a2l ey o R s Bl s
Froor I e U aelll alas sl
& Loy SVl o wLa) 5T s sm y blial) Sl
A el 3 (-SH) wlepezt 8T 4] o lall 1
Sl i 05 Bl Ul ey b (—S-So)
Udeh ;vaax Schofield, Cheny v
g8 Sl ool s 5 By (V449 Dl
OF dile @bl com (VAT =Y. Y0) 90
Jolsdl 5T pad g3 3 sl ds gy deS
Lgiy (Y VY csdjs Surmay 5 SCay 2l

4(2006 e SlmlC) u},\;-\ & u«;}j\_ﬂ By

e ol dl oy msall 3480 wasd Tukey
Slam¥l bl ezl (p < 0.05) a8 ¢ s

.Minitab 14

2zl g tad) *
el w3 LS ) ailasl -
ccum G 4ilaS g5l Lailad) o8ty
O g @8y LYY el By 85 1 Ll ed 385
Blo) j5 ¢ @bl o Lo (Y sl Slanll e
g R VR v Sy [N
woyl iy b a sl andl e g7 3 (P<0.05)
el e sl sl ddly () €. YAV £ 8y o
Gl A (0 V=0 1Y) On e g S g B O
oo oS R 3ol s OF il ol
Oy (Yo 01 odlejy AZIZE) ) sVl i ¢ )|
)Y dws ) BLEYL s gl 3 oL ) LS
LA Jelpally el e 3 0L ) A 0 IS e
W5 e il e (1349 oy Borrelli
Ol a3 dwyll gl ol el
Bl B By ¢ 5 BV pn L sinn B5LaS 5 30l
dwdl (@) O x5 W3 B o LSy caslall
Al L) (DU 05 el e oyl
G Dbl B G 5lall & sl )y O 1 g Jal)
o Bl we Lsee olsgll sda S e
BLo| pr g8l e gl SO L (s SO
Sl p Rgme DBy Sy L ) Lo )

AR D WS YRGS cO}U\ Q\:.-)AL}Z\M))JL\&:S,U\

B9t Jie madll GA i gy Mg Ao g ol 2l ok



YT opley Barattoy we ol eda s,
o il e (Yo (Terracone, Baiano
Sl O Bl 1L a3 ) A s oy e
ot BLAY) o o e B pine DBy 5 g Byl
MW’M’QW\@UJJéwgowV
Al Ugme ol sds conii)ly ¢ (3R3> £.Y0 5 Y.V 0)
Slwadl Lt Blo] we (@S> .04 t.04)
QU (S5 5k T8y oy s 2 e Y
e el 1 5, Sl ol Slisll s wLs) O
Williams el Ciaad Tag 3, gl 55 &
s Sl ma Ll 4505 P cslgy (VA4Y)
(] Bl wo Lginn coaid) 1y dmall Can
Avovydaladl ol 3 Lomal) Caad a5 caly Eo
Teovey e A Ggime coaidly BU vol oy
ST e il olulps me el sda il (BU
Emire y Mekuria)y il 35 1) bl 6L
A e (YO Y @by Nikolic 5y.ye
Bosadll Gl Slue 3 aed ¢ W) s, 3

CCOVAA=C 8N 0 O gl e ) O Al

bl S a5y ) e W) s 22 S5 LS
gl atlas y Bmall d J M1 ailad) 3 18
Gl plozaY susll Ll 187 e ) wwy Sl

.(VaaA Fu, Sapirstein)

ol g 38 Al el Jatliadd (Y) gk
bl

TR T T | e | ogees| (02| 09 an | e
61253066 | 7554005 | 25474022 | 931s022 | o4t 062r |1a4z023| 1
65224108 | 7574011 | 25424045 | 929+015 | Lot 062 |m2sz002| 2
6865+125 | 7.4904002 | 25494012 | 93s=o1r | oo | Gt |1a0sxoar| s
72335210 | 8234023 | 2628+055 | 012025 | A0 08Ts |wmazo20| 4
76152231 | B84+010 | 2779+010° | 1075005 | oy | an | 14162015 | 5
7605091 | 8224004 | 26264025 | 1015026 | HOF 08, | 1409z001| 6
78552211 | 8852012 | 27724051 | 10812065 | 50F 0o | 1azoi0| 7
T612:065 | 8214000 | 2629065 | 1015010 | ot | G835 [uaz1s012| 8
7860£221 | 8882005 | 27772044 | 10772033 | 24* 002 | 110002 | o

gy pde e Ayl 5 gandl (3 asladl) O3 -9 Ju ¥
P<0.05 a8 (s jn o 2y ginn 3y 3
Sy el eadl) GBI, 3 ) jatlas *
S gl Ay )l et oo
& (r J gy /vy A ¥ SURCHEN R I
o (S oy S SN ey LY
BLEY G smn U 3 g oo peell g3 Slee il
ey Gl sloll B planl & ) SN 2
dpolana¥l (3 & gine Gy b Doy (S LS| i JS
Ol Lolane¥) ds 87 (6 5| o Sl BLo) e
(0N 00) (S g s 8 By Basllly 5 30
Rpme By 2oy Ramall sk ) s @bl LS
b s 5 il BLo| 1 T 3N Slis O
T35 S, SNl pas BLoL L) k5 0 e

CERSS Y.V =YY ) On g G Rl 5k e

B9t Jie madll GA i gy Mg Ao g ol 2l ok



by « BU yvo.v.y viion) clusdl Bl
AY ) ol on gl (Vaayy Williams Caad
Gl el alaall wegliald (BU 1y y g0 oo
S dIA e 8l @By S Ja sy Caonall
s o gme o glaST A gyl Olall ke s
Fomal| B g oo o2 AR S5 e (28 e
bkl 8N AU Lidl b
fad Caly o o gl Sl o G e
(e \YO.Noy VEr.Y0) dalall ol @ @)l
B LS (e VYV e VYT ) UL il
g A A el el e glall dd ay cabllall L3
G (Sl (25 BLE| wo L sinn bl o3 ¢ L)
odd 331 95 g ((YLYA=Y. VA g8l Olus (3 ol 5
3 bl Bls| 5U J aale olul s o
Sl iS5

;Y\ iy Parate ;v.yy [Terracone,

Baianoy s

Y+ oy Horvat

ool g ) B0 O 8 ez SV e (8) J g

bl
(5) ass edmptls) i3k SR U
e (BU) ®Y)
arssony | opet | 3m0+322 |29030:15%| 1
gsa00p | 2o9F | 3mi0s115 |20as5=231| 2
sobiotz | o0t | see2i208 |20005:150°| 3
3032020¢ 1215_'333? 380.00+188 |29510+220°| 4
2082005 | % | sesseise [20000:236| 5
a152022 | Fam® | 38550112 |31010:245| 6
so3s01r | aam’ | 390052225 |31050+112| 7
ar0r0oy | mt | seeasi2ss |sis20:124| 8
326005 1211_'9155f 395.00+ 215 | 315,65+ 2.10° 9

NOTERC PN PR S CURS T g RO e S W PR

Lot ecddl | Sy |k
sespds | BU. e @ises,] @ A
o | osp | 42roor| TUT | %GRS | 1
a0 | ogs |4sosoow| TEF | SR | 2
Yo | gap |smroor| TR | % | @
56.05 % 73.00% 2455 | 56.21%

0.150 025 | 470005 515 0.220 4
ooy | tag | 4ssroor| TUF | UHC | s
58.05 65.00 T 2402 | 5620=
0.30° 1os0 | 30000271 5o 0.05° 6
59.25% 515+ 270f | 58552
0150 | 8500005 | g 0.10° 0.26° 7
o0 | ‘oao |5moor| Gon | et | o
6188+ 60.00 % I 265+ | s5835%

0.15 rig | 550#002 1 505 0.12¢ o

gy pde e Aty 5 gandl 3 aslidl) O Y Ju ¥
P<0.05 a2 (5 jn Jo gm0 3y
el madll G O S atles
ol

e KR H DA o P IR
INY gl el medll 38 bl OIS izl ST
Sl olye B e (8 J sy wladl dasally
Ol S Y ailax 3 bl GU 5 el
(B g )W aslas e 8L Loy ST ailel
et e (YooY el s Horvaty e il s y
Sy il e glie o8 3 & sine 585 55 ol S
o 0 BU) il ol g omidd J b e s
S yime [y ) 3135) A cpl S i SV Bl o
o sy oy SVl Jaett des il dalddl wle Gy L
—YAY ) ) Gp Al e gl (3 e ) 5 o o ]
gl syl s 2 g ey (BU vyeme
Pl sl comiall das V1 ¢ W VY ay cdl] adaall
093 daladl olee 3 caly ais (33 5 3 e Juy sl

drgtl Jle c.d//d:j.u‘;,?,/ﬂ//j LilaS g 3l il Gk



WS Jailad) 3 ol padl SWE Lei: (B) Jyadd

REPEUN TP REPE s s (%)L Ak
(%) call | (%) (%) (%)
(%)
Adbopodd p o op Al po S poad p
%o O % o %0 5] 8] %o
% % %
06 612 00 75 02 254 02 931 00 16 00 06 02 141 g5
6 5 5 5 2 7 2 7 4 3 2 3 4 | Gad
00 652 01 75 04 254 01 929 01 16 01 06 00 142 ¢s
5 2 1 7 5 2 5 2 1 5 2 8 sl
wuad)
G
02 786 00 88 04 277 03 107 01 24 00 06 00 141 4w
1 5 8 4 7 3 7 1. 5 2 2 salall
)
e

p o p

%

ol g ol p poookd
%

L 51H,ﬂ

()R ()4 B (%) SR A oR ) e
(%) (%)
G Tl el § 35 Al Sl T

LLaS aslad 3 o) WU ol w5y e
el

Ao g yul) Sl padd) e ) ol ad ¥

Alasll glasyl Jedl s
il B gl @ lal) i oS 5 o))

e by el (MINITAB) b,
(Advanced Design of ,uall o bl
(DOE),

Factorial ¢ sExperiments

(Response Skt sDesigns)y

Ol e Jid) Cdl wa=d Optimization)
EHERIN (PN I W TR I WP
Pl gl ol nS ol iladl 3
et andl sk 3 P-Value J aaisd o]

3oy pde Jo Al 5 gaad) @ szl O > Jus
(P /0 a8 g o bl g 555 Bl
) B0 e S aed) 129 usd< 0.05)
— Ll 1T Al
g5 330 ¢ 5 SB0O) o3y Jpdl oy
3y (gl Al S Jasladl (3 dsd) S5 ds
B Jo 1ol 156 5 o dpall s sl I3l o
(b o3, JSadly B) p3) sl o o3, lonal
CIPY RGN JN A W I DS U I e | IR Ca
oo s Mg ((61.25) %0 oo il I & ) 2l
G 3 oS e 5y 1S OF iy 31 il Slul
2012y «(Surma et al. &1, 1 Jo st 56 ) a2
«Simic et al. Ot 3 el daw iy
@3 Bl L) 33Ul 45 555 a5 LS 2000).
Co Oyl sy sl Jl dsy dsb I a ) ald)
oo gl e ST LS (65.22) % andl cal

Crmdp ) pailadl 3 Ll U ey o
(Sl pall atlas
3l plascinY sl ol 1087 o (U aas

1998y.. and Fu (Sapirstein

B9t Jie madll GA i gy Mg Ao g ol 2l ok



A Rk e ekl ey il s gbl -
5o I e LU Al astes 5
3 S, SOV 2 8Lo) U 5 sm g cbliall ol
ol & (-SH) wle pest 58T UL o a1
Sy Al 05 8L Al gon & (=S-5o)
O shal)

& g 503 g pie pll B Sle il iy -0
ey clall GAAI polanal (3 el SN s BLoY
GoobateV) 3 dygine B8 Doy (S BLS| dd JS
5 ey g el ST e s oAl Bla) e
ed Ty BB Ol Gy Bgiae g sy Bl
Bomall 5l o) Sl b e g 8 Bl
W) SN aas Bl

Sl G Bl B 0 p L) Wl il e =
or BLAY o o i By game DBy B 5 g g Byl
35 mby e dele Sliodl Lo BLs| 0]y (Ol
2 U o Bimal) 23U @l gy D G
bl Bl pn b ginn cozid) g Lol Cin

By g5 3y Sl G Olee A ey -V
¢ peinnSY ailar 3 Blall slesd) 5T
O pininS Y aflas 3 Ol 25U 057
O g W aflas we Bl by ST adasd)
B3 g BB gy Ll LS L o —A
ol oy LGL;}J\MJQ«J. N RORPS NV FRENE VS
ol g ) SVl et e dl) bl 4 5 dalid)

f\.:buaﬂ) Ll g;‘.ﬁ'axs\ Z\.A}U_U C)ij\ Lo{} ‘QSch‘\

1 5 ¢(0.030)y (s 5t o a1 50.048) el AN
P RIUNCH N U FIC W B P R

Empirical CDF of Ascorbic, Glutin, humidity(%), Rmad (%), ...

Normal
100 Variable
|' T Ascorbic
| Glutin
| — — humidity(%)
80 [ | — Rmad (%)
H H — viber(%)
I | —— lebdad(%)
E e ; Mean  StDev N
e | 0.01 0.008650 9
z i H 002 001732 9
& @ i | 1427 007583 9
' 07433 002121 9
I | 1146 01210 9
H 2349 005840 9
20 !
|
° : H
0 5 10 15 20 25
Data

3 Sl w6 e ) ol ) Lbz: (2) Sl
EWPPRUURTH I SNV R WL B

bz *
El G 2S5 ) ailadl ool il iy -
02) Gl Sl e adls Cy eedlly Us
U Gl lage Jaloy (5eb) ool ey S
Ryl qp);ny;goL;,oA\ BLs|
@ Lo gl Slee U] bl BL5) J5 4 —Y
O3 el e 2l 2 gl il a5k 0 5al)
RE Y
ol 4g @ de gl g3l ole cal) Y
Bl B30 By £ 5 BV s U yine 25LaS 5 i)
) (G 05 A > S I iy g (B
il dwdl (U 05l Je ol gl
G Sl DU (5 glall 3 g2l dnncd) y o 3 (i phal)
o Bl we Lsee olsgll sda S e
BLo| w320 pall GUI O Ly oy SN

oS s O gl

B9t Jie madll GA i gy Mg Ao g ol 2l ok



Baianoa, A. and Terracone, C. 2011.
Dough rheology and bread
quality of supplemented flours
Reologi’a de la masa y calidad
del pan de harinas
suplementadas. CyTA — Journal
of Food, 9, 180-186.

Baratto, C. M., Becker, N. B., Gelinski,
J. M. L. N. and Silveira, S. M.
2016. Influence of enzymes and
ascorbic acid on dough rheology
and wheat bread quality. African
Journal of Biotechnology, 15,
55-61.

Borrelli, G. M., Troccoli, A., Di Fanzo,
N. and Fares, C. 1999. Durum
wheat lipoxygenase activity and
other quality parameters that
affect pasta color. Cereal
Chemistry, 76, 335-340.

Chen, X. and Schofield, J. D. 1996.
Effects of dough mixing and
oxidising improvers on free
reduced and free oxidised
glutathione and protein-
glutathione mixed disulphides
of wheat flour. Z Lebensm
Unters Forch, 203, 255-261.

El-Gammal, R. E., Ghoneim, J. A. A.,
Salama, M. F. and EI-Sayed, M.
M. 2013. Effect of addition of
whole  cereals flour on
rheological ~and  chemical

u‘"ﬁ" elo| & ljm L)) &y g;,..,'a.i@‘j Lonal)
Lol
o\,p);!\*

Joe gl ol < C\}JT 26 et -y

et 3 ggzlzm}\ S olatls s ol

Aol = uall g3l 4o g Jly A5LeS 5 )

Ve

il s Sla=Yl Yl pliszal —Y

L*S_S\)W_b_:l;-\) Z\M)).,\L‘&BV\.S\ QM&C)QM\

LSTL@.J\C:AUSAy uﬁL&JﬁTg&\;}
A F

AACC. 2000. Approved Methods of
the AACC, 10th edn. Methods
54-21, 54-10, 38-12A, 08-01,
44-15A, 46-10. St Paul, MN.
AACC.

Angioloni, A.., Balestra, F., Pinnavaia,
G. G., Rosa, M. D. 2008. Small
and large deformation tests for
the evaluation of frozen dough
viscoelastic behavior. J Food
Eng., 87, 527-531.

Azizi, M. H., Sayeddin, S. M. and
Payghambardoost, S. H. 2006.
Effect of flour extraction rate on
flour ~ composition,  dough
rheological characteristics and

quality of flat bread. J. Agric.
Sci. Technol., 8, 323-330.

B9t Jie madll GA i gy Mg Ao g ol 2l ok



added products. J Food Process
Technol, 6, 508-518.

Miller, K. A. and Hoseney, R. C. 1999.
Effect of oxidation on the
dynamic rheological properties
of wheat flour-water doughs.
Cereal Chemistry, 76, 100-104.

Moradi, V., Khaneghah, A. M., Fallah,
A. and Akbarirad, H. 2016.
Rheological properties of wheat
flour with different extraction

rate. International Food
Research Journal, 23, 1056-
1061.

Nakamura, M. and Kurata, T. 1997.
Effect of L-ascorbic acid on the
rheological properties of wheat
— water  dough.  Cereal
Chemistry, 75, 647-650.

Nikoli¢, N. C., Stojanovi¢, J. S.,
Stojanovi¢, G. S., Mastilovi¢, J.
S., Karabegovi¢, 1. T., Petrovic,
G. M. and Lazi¢, M. L. 2013.
The effect of some protein rich
flours on farinograph properties
of the wheat flour. Advanced
technologies, 2, 20-25.

Parate, V. R., Pathak, S. S. and Talib,
M. 1. 2016. Improvement in
functional and rheological
properties of gluten by enzyme
treatment. IOSR Journal of
Environmental Science,

properties of pan bread. J. Food
and Dairy Sci., 4, 101-120.

Giannou, V and Tzia, C. 2016.
Addition of vital wheat gluten to
enhance the quality
characteristics of frozen dough
products. Foods, 5, 1-10.

Horvat, D., Drezner, G., Magdi¢, D.,
Simié, G., Dvojkovi¢, K. and
Lukinac, J. 2009. Effect of an
oxidizing improver on dough
rheological properties and bread
crumb structure in winter wheat
cultivars (Triticum aestivum L.)
with different gluten strength.
Romanian agricultural research,
26, 1-7.

Horvat, D., Magdi¢, D., Drezner, G.,
Simi¢, G., Dvojkovié, K.,
Brodanac, M. and Lukinac, J.
2007. The effect of improver on
dough rheology and bread
properties. 4" International
Congress FLOUR — BREAD
’07. 6™ Croatian Congress of
Cereal Technologists, 37-42.

Hruskova, M. and Novotna, D. 2003.
Effect of ascorbic acid on the
rheological properties of wheat
fermented dough. Czech J. Food
Sci., 21, 137-144.

Mekuria, B. and Emire, S. A. 2015.
Effects of wvital gluten
enrichment on qualities of value

B9t Jie madll GA i gy Mg Ao g ol 2l ok


https://www.researchgate.net/journal/1222-4227_Romanian_agricultural_research

dryland agriculture. Miller, T.E.
and Koebner, R.M.D., Eds.
Proceedings of the 7th
International Wheat Genetics
Symposium, Oxford, England.
Oxford University. 153-158.

Stauffer, C. E. 1993. Frozen dough
production. In: Kamel BS,
Stauffer CE, editors. Advances
in baking technology. London,
UK: Blackie. p 88-106.

Surma, M., Adamski, T., Banaszak, Z.,
Kaczmarek, Z., Kuczynska, A.,
Majcher, M., Lugowska, B.,
Obuchowski, W., Salmanowicz,
B. and Krystkowiak, K. 2012.
Effect of genotype, environment
and their interaction on quality
parameters of wheat breeding
lines of diverse grain hardness.
Plant Prod. Sci., 15, 192-203.

Udeh, K. O., Achremowicz, B. and
Podgorska, E. 1999. Effect of
dough mixing and oxidizing
improvers on glutathione and
related thiol-containing
compounds on bread making
quality: A review of mechanism
and controversy. Agro Food
Industry Hi-Tech., 10, 20-23.

Vetrimani, R., Sudha, M. L. and
Haridas Rao, P. 2005. Effect of
extraction rate of wheat flour on
the quality of vermicelli. Food

Toxicology and Food
Technology, 10, 38-44.
Plyer, E. J. 1988. Baking Science and

Technology. Sosland  Publ.
Comp., Kansas City, US, 256-
265.

Pomeranz Y. 1971. Wheat Chemistry
and Technology. AACC, Il. ed.,
St Paul, Minnesota, US, 561-
600.

Sapirstein, H. D. and Fu, B. X. 1998.
Intercultivar variation in the
guantity of monomeric proteins,
soluble and insoluble glutenin,
and residue protein in wheat
flour and relationships to
breadmaking quality. Cereal
Chemistry, 75, 500-507.

Shewry, P. R. and Tatham, A. S. 2000.
Wheat Gluten. The Royal
Society of Chemistry,
Cambridge, UK, 271-282.

Simic, G., Horvat, D., Jurkovic, Z.,
Drezner, G., Novoselovic, D.
and Dvojkovic, K. 2006. The
genotype effect on the ratio of
wet gluten content to total wheat
grain protein. Journal of Central
European Agriculture 7, 13-18.

Srivastava, J. P., Damania, A. B. and
Pecetti, L. 1988. Landraces,
Primitive forms and wild
progenitors of macaroni wheat,
Triticum durum: Their use in

B9t Jie madll GA i gy Mg Ao g ol 2l ok



Research International, 38, 411-
416.

Williams, P. 1997. Variety
development and quality control
of wheat in Canada.
International Japanese
Conference on Near-Infrared
Reflectance, CGC. 345-378.

sph) 6 radll Gl gy g B g ) et



