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Table 1 The Treatments Studied in this Research

Code Description
M, Pasta made from hard wheat flour, Teflon die, at drying temperature of 65 ° C
M, Pasta made from hard wheat flour, Teflon die, at drying temperature of 80 ° C
M; Pasta made from hard wheat flour, Bronze die, at drying temperature of 65 ° C
M, Pasta made from hard wheat flour, Bronze die, at drying temperature of 80 ° C
Ms Pasta made from Durum wheat flour, Teflon die, at drying temperature of 65 ° C
Me Pasta made from Durum wheat flour, Teflon die, at drying temperature of 80 ° C
M, Pasta made from Durum wheat flour, Bronze die, at drying temperature of 65 ° C
Mg Pasta made from Durum wheat flour, Bronze die, at drying temperature of 80 ° C

s e Je 27 a3 L WSl ui\ﬁc;.ﬂqclaolf\;.u
slas o ‘e;l;)ljézeK:..u dos 3 1 g S wses BB
Slazsl oo sdms 55 i 5 4 andl U350 5 255 2 o8

1/54-10Y) e g5 Y S LA s 30510 ,20
[8] st

Laly sk god 558598 03051 =6-2

30 MM culs s o Mb o 5l 2S5, L kel sbad se
Slestacwl U 15KV 3Ly Sls 3 5 s esls idy
s LEO 1450 VP Ui sy s iUl oo pSns Son
9] s s OWIT 58

bl s s w gy s b -1-2
Laoals

3 S I nn e Jled Sl GaiS pl o
e o onl L ls bl LSS L A b by e sl sl
STl bl a S0le 5 24 (rassy cnl b 4 sed
oslial b5 386 LT L (ANOVA) bl &b
53 dasles o sl s 5JUT SPSS 22.0 153l o5 3
otz 5 255 ok (P<OI0S) HO5 s (o5l 05

L oy EXCEI 2013 1 by e

2. Sample changer
3. Step size

106

(s2leord 550 76 (50 go3l -2-2
oy ol o3 eslinal 3550 slan )T plerd 550 Sla0 a5
(58 PSal s 508 (i S b, L)
01 44-16 clos lat b 5 AACC 3,10kl L ollas
Sy Slosi yai s Olsn A5 il 10-39 (12-46 80
SoSeslul 44-16 o ls AACC 5 ikl kv 5 50 Jol>

LS

vy sl g5l -3-2

JESREVH RUCIRC Y (GRS NIINSY) RUCIP R
213 ol w0 Ol ol o skl b (o O s el 314
A el

bl slad gas 3L 04051 -4-2

b o&ws 1 eslawl L ol aniey gliwl (slaw gai L
b s (S et IX 83100 Ju)
A (6,8 0318166-52 o ke AACC 5kl

Ll (sladi gos OAS 45¥3 Ol jee O 9051 -5-2
oK 3l ealitcl L Ll (glad s 0s a5V Olgee g3
GSeill (Wl estlu  pts 3003 Jus) oSl 55, 3l
ot i glasles ol p3Y b g Silweslal Cgm S
by gl 5l S 110 £ 0/02 5l s o3 5 b I

St s 53 1 05,5 106 25 s ekt Sl

1. X-Ray Diffraction (XRD)



1399 515 1o 17 0,55 102 o e DOI 10.29252/fsct.17.05.10 sl mbo e le

6\)\: Ubwg_e)}u)lk_,p)p (Js_.f )\ L}..aL?- é‘w;w

M}@\IJ‘?J

551 o liowd 655 58 glad 03] -1-3
M.SWJQJJ_:LSHWJJJ&M \J.:L.:céj.:w )Lﬁ'**ﬂfgé "3‘)
s S e |y Lol g 6L1:SJMJ¢>'=-¢J4§ 2 bt 555 212 e

sls QL.L_: CJL—:J Lol 0 05l QLL.; salaul 340 (})}) €J.§
Table 2 Comparison of Physicochemical properties of flours

Flour Moisture (%) Total ash (%) Protein (%) Wet Gluten (%)  Gluten Index (%)

Durum wheat Flour 13.86+0.0232%  0.615+0.0307 %  12.67+0.0040 %  31.23+0.0024 * 95.8+0.0163 %
Hard Wheat Flour 13.62+0.0208%  0.702+0.0058 *  11.11+0.0212°  29.17+0.1707° 89.26+0.1056

The same letters are considered to be statistically not significantly different at P>0.05.
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Fig 1 Comparison of the average moisture of treatments
The same letters are considered to be statistically not significantly different at P>0.05.
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Fig 2 Comparison of the average Cooking weight of treatments
The same letters are considered to be statistically not significantly different at P>0.05.
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Fig 3 Comparison of the average Cooking Loss value of treatments
The same letters are considered to be statistically not significantly different at P>0.05.

Sl Sl o gl b bl S 0T Claze 5 Ly
bt SLSS USE Grmes 5 LEs s glads

[2] 55 5 azal s
Syl g oy sue (55 o5l mls -4-3

Ll slad o
sde s S Laste 2 IS s el s 4 il a4 a5 L
il ke doys BBIT-TAHIY asstms 5 Ladiyes v
kS 31 s ) Ms Jles & Glae oy sue o 2t
L Sl ime Ol glls (65° C 05 5 i slas e
Ms b & bgye 5 4 01 (a8 5 S5 slajles b
oS Sis b e pkS b pem (S5 IU)
Gz (o o kS 351 Skt JB) M s e 5 (80C
ol e Ml S L S 5y (80 C s 5 e

(P<0/05) i
U e 05 g5 5 B g5 S Sit glos i |
R 8S (Sosb a b s ek G5 gball oy
pS U5 ) Mz s w0 by cou ol dws s
S5 a0l S 5 (65° C o s e gles oo
s 55 S Sl o ki LIB) Mg jlas 4 Loy
pS 31 s ) My sl 5 (80° C os s e
Ot Kuss L oS 5y (B0° C 055 S glos ol

108

Lwly slad god o sb, Ol 5 @L:; -3-3
Ao 5 10/05-11/44 o5 gams 4s bl sls € g Cusb,y i
L ged & 2 Cash Ol o (bl Bl 5L asb o uine
e oo i (P<O/05) as odalice (g)lssme oDz
Gz (o o kS 35T 55 B) Mg sl 4 Glaze b
HB) Mg b & bsse 0 oo 28 5 (65° C 0 5 o
e 3 (80° C s 8 it (slos o S )T (Sl
Sz gles g passs phS Sl sem (Sl IB) Mg les
3,05 il e Ol Su L oS 5, (80° C s s
Ot 8l ol S Ol 5 VL slos o 03 S S Ll 2
e ol OF 51w s Ae 3BT 1974 Ol s L
4038 1 eslisal 355 55 (90° C 6) SV slacl -
SN2l Sl ode s kil 05 5 S Sl &S (g5 5k
et cpl 4 Oliiss bl pl e e | csle 3
038 St d e 3 Wb bl > s Jlesl &8 L,
sl dyame Sy b Sy ane cxse Ll bl
b bl CokS G o pat 53 (Sae ant e 338
el e sl bl = s 58 L Olg s
05 2 VU o 5 OF by Al it a by 035 S
L R T T N R

L B R L (PR W YR



1399 A\AJA c17 092 c102 b)l.q.j:

DOI 10.29252/fsct.17.05.10

b b 5 o5l

b4 O g 5l Cales Go b 3l pl XS e (S
23 S A 5 Sshodes Caols R Ll s
For bl Jag add Sl O Ol b s Sy e Rals
WS s Sasm e 4 Wl ooy Ll 5 oS
53 awalis Glad sl S lawy of Gl Ol (58«
o i Ol s ul b il e el Gl sles b e lie
0l bl Ol i e 4 80 °C les Ll b cou 25 S
by S O Sl Ol 5 s sladgl S ksl s
B5°C (los b amslin 53 508 et plSomtad 133 ]
Sl GRS 5b ke GRS el s T e s
[12] 525 0 56 g D3l (2l sl bl oy
Ll slad gas <3 0ga51 s -5-3

el Ol eyl b alas sy 4 by slad god 3L O s
o Oge (P oS g5 5 LB s i LS
Sop Ol il (SL 8 5 gbabuly cuss
S Sldpem Sk ) Me s @ Gl cusCs
oS 4 Ol S 5 (807 C o s S gles ST
St las (o p kS 351 55 JB) M3 s 4 by
Sl (S5 I M7 Jlag g 555 (65° C s 5
SIS LS 5y (65° C s 5 Sas s pas3 oS
(P<0/05) szl (gls ome oD

305 eSS Sl Sl 2se e 45 ol Ol sy S
IS i 038 S gles 5 LB g ks b bl sls
B L aslie 5o S5k LB 51 Lol slajles &S (so5b @
280° C sl Ly etis Sis glaslasd amed 5 S5
Sl St G 45 65° C s s Ko los L el
VL 05,8 it ol a5l eslizal Lol rn Sl
LU S50 (S Gty fl Osemly5ls Cor s
Sl sboml e 5o 5 paldS 5 iy IS o o e
Lol 055 55 Sl o ool sl 53 (6 S
s Ll 5o FeliSs Bl Cr g 55 B

53 s lad s 516ty e Ll e i,
Gl G %S Go s 4o ammd 3 45 b e 5 WS 5L

2ol 5l s

109

oy ade oslbbinl cay 5 b (P<0/05) wzslw Sl gme
53 ekd ol o Ul 5l cd Sl oy 5l e O35 L
olse 4 add Sl O Olps pl S bl g oy 0L
boasls (Ko bl 53 agmpe b 5 s el
el Lo 5 O Gl 5l 05508 Ol G2l b oSl s a5
AW s g bl S slasyl osd e S s
S ol il gl B8 S IS e 4 des
5 (W) coy ol 5 ooy sae Rl Al e s,
3 il bkl A4S Dlosas o 53w Sl S
ol bl cods wal VL Ceoser sl e s
DYV PP G B R O NP e E g
S s 4 paoss slapkS 53 ks OF kS 5 58
S SG S e 03,08l Ol SO
b Slo gt 5 ghe &S sk 4 el UL 2T
(ol 58 s s Sole wisn e s ) ol
ORGP pla 1y o 4V walis gad 1S
Sl 4 s s by S £ s bl e
IS o 68 sl oy 31 Ol Rl et 53 5 oy
S ASES lp bapdiS e &l pass glap S Ul
YV gams CkS 5 ooy SVL Sy (b s Jslee s oSS

[10] 55 oo s 50 OF 51 Joolom 5 m
Slly Sy S TS 5 2 S s Ol
PSS 5 oS P S sk A3l Sk Jols
St Al s e 5 A (lend SO ol
Al e O > il s Ll 8 o il 035
Ol Gl Ol oS i s bes RlBl L aS (g sk o
lon i ieS odel s it gl bl ol o 2l 55
80 °C 05,5 Six slos L oslajless & Glate T Ll
ol ol Qlji:—ﬁj}.‘g BEWIPN o <=L?LEI Slads [11] L
Sl 6oy osie ol Lyl o Cou Lul 05 5 S
2 Sl ples Ll s 3 b e Jse anulis lad gl S
035 VL s 0 analis Glad 515 oml 5 VL (sles L anlis
Lol il 6,855 o3Il gl walis s asY) Cs
ol Sl s old slayl i S K50 ol s

Sl gl i w0 Of Slasl VL e ples Lala



wgles 550 & Ji & 0 asle 5 g

OLes 5 S (oo

55 = .
50
b
45 b
C
40
E d d cd
~ 35 -
(%]
G 30
| '
£ 25 4
&
] 20 4
@ 65°C B80°C 65°C B0°C 65°C B80°C 65°C B80°C
semolina Hard Wheat semolina Hard Wheat
Flour Flour
Bronze Die Teflon Die

Fig 4 Comparison of the average Texture Analyzing of treatments
The same letters are considered to be statistically not significantly different at P>0.05.
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Fig 5 Comparison of the average Starch Crystallization of Treatments
The same letters are considered to be statistically not significantly different at P>0.05.
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Fig 6 Comparison of the Diffractograms of Treatments
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Fig 9 Inner Structure of Pasta made from Durum
wheat flour, Teflon die, at drying temperature of 80 °
C (Magnify: 50X)

Fig 10 Inner Structure of Pasta made from hard
wheat flour, Bronze die, at drying temperature of 80 °
C (Magnify: 50X)
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Fig 7 Surface of Pasta made from Durum wheat
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Bronze die, at drying temperature of 80 ° C
(Magnify: 50X)
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Nowadays pasta products are consumed as one of the most popular foods in the world and
the position of this product in the food basket of Iranian families is gradually increasing. In this research,
the effect of replacement of durum wheat semolina with hard wheat flour with two Teflon and bronze die
at temperatures of 65 and 80°C on physicochemical, qualitative, texture properties, morphological
characteristics, gelatinization and organoleptic features were studied. In terms of physicochemical tests,
durum wheat semolina had higher protein content and gluten index with significant difference in
comparison with hard wheat flour. There was a significant difference in moisture content between
treatment and with an increase in temperature amount, moisture content decreased. With an increase in
temperature amount, cooking value and cooking loss decreased, so the type of Teflon die also reduced the
cooking loss. In the cooking value and cooking loss tests, the best score belonged to treatment Mg (Durum
wheat semolina, Teflon die and drying temperature of 80° C) and the lowest score belonged to treatment
M3 (Hard wheat flour, bronze die and drying temperature of 65° C). The result of texture analysis and
scanning electron microscopy test showed that teflon die improved the texture of the treatments. There
was no significant difference in X-ray diffraction test between treatments. Generally, treatment Mg was
the best treatment in terms of technological and qualitative characteristics.
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