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3. Avidin



VAT OLT 8 oy0s A o e

Lﬁlv\.&@l«é;(jl&

R R e e R R R
sl e et g Sl e 3 S LSl 0N 5
Do (31,5 Sl 4z 55 Y0) lame (los 3 akda Ve ks
St 5435 e (2 S Y00 Dlalad 4y et G (23S
sbie an T (sl 3 aiBs A =\ e 4 (S Wl Jes
ol 0as b sl d b 8 15 Sl s Oley O (5 e
BEE RIS X Qup&l_@j_,a;’dgﬁ&o;br)}«l}f
Ao oLl gLl s 53 508 Sl a3 80 (slas b ibia S
o Tl las LBl slea L Ol S 5 55 Coy fos s
OLE 5 s 51 g A el ais VY 0Ly ke NP
sl osbe e S laansS D3 sl 5L e
SIS daen lod 53 5 Gt ((AS 5 oS Sl par
[A] was

S Dok DU AS 5 (oS (slad go3I-T-Y-Y

Cugby g feS (s g Ol 2551 O g5

Sl b llae Cusby 5 Sl (s Ol e (6805
£4-V1 5 A=) -V glao s s 54 (Yo ) AACC
[a] el

2 3 p2 Olgn 551 305 -

L onm oSl o) 3l ot an (5S35l
Cell ¥ Jlos alobs 3 kel (gl A eslizad 5S4l
O ka5 0 31 e los VXY slal 4 (glanad (s 51
[8] 42 s 0T (o pasen o 5 s S g8

JE Ole g5l O350 -

Cole ¥ Gl dbols 53 06 she Jskss Olpee b3l st w
s s eslanal B3l ST Sl sy 5l e
PSRl s 4 5 A3 S ags O e 5l e Ble ¥ s Y slal 4
b Yo 255 L (HPScanjet G301Q—)
Image L1l 3 sLatl 55 el 4 sl AS (S5 5 5oad
D] s 5 alons b sad 3L oo slie 5 23 518
gy S5y 25 0sa5 -

Sy 3l e el ¥ Jleg alols 3 OU atw gy SO 5JUT

.c,_éj“.'uvo))_.ob*ja*‘L* u‘a}l—“z“—"”gﬁ—:"’dﬁjl’

6. Rape seed displacement

YAO

3l g0 ==Y

A g e 5L S el pS 5 TS (LT s 5
55 S Slnlesl bl (ol 5l 5, 5e 3T sl
ol L) o3l 3550 sashe 3 S (1SS w5 e
Sy 5w S e apy IS0 4 &S (g
3 (Ul dgde) b arlo oot IS 25 5155 0S5 ket
(Ol OB S) SbdS oy 8 2S5 51§ et ok 3
S5 CMC®) s fie S 505 s A3 (S50 =
5 () Lisgy o8 5 5l 1S s ((O12] cgda) 55 Ol
s S g (Ol 0ldisl) oY S 8 5l mle SLS
lacs b 51 (S 5 S8) Slilesl 5 5L 3550 3l nla
A (gl S e

la g, —Y-Y

Lyl (pland 50 58 Sloo gras (9b5,0 ) —Y-Y
sl p S O WA ¢ e bl olens OLS 5
A Selkl (Yoo s AACC) slulial gls sy olul 2
Slie 830 o plecs 4 Ol a5l eslizad b cosb, lais
S oMe A=Y elad il s ol eslatal b s
L Ml 7Y lac o JIUIS s, S5l eslizal b
iy Sl eslial U 5508 5TV Cpaa i, 5l eslinad
A3 S S YA O s

FIE 0ad 0L W5 -Y-Y-Y

o S OB Gl 53 ez 2050 O A5 Jol s
By S oo a (e

T3S 5T osline sk i 5T Aoy A=Y 0 e L 0L e
e o3 ) (310 5V h 0) sl p S L s S
VO by doyn ) SSE oy ) (Sl Aoy ) (Sis
Aop3 110 sk Jite oS 55 A3 10 IS pas Ao
Sl el oY i) O 5 aess odides 53y
O 53 Szt sl slge S il 53 s 8w (G5 5006
Ol 5 B b (Wl 5588 ol (Jlanl Jo) O5en

)JJ}J\O' wﬂbﬁ.‘»}}.’uﬁ:)fe)j)ﬁ‘uuib)lf 340

4.Scerevisae
5. Carboxymethyl Cellulose (CMC)



&LE} MW

138 aslme) alasly Sl eslinad L (00 Sk sae) S 5 00
Y]
Vb,
5 Sl e o =P (0 ciS sae) S 2,0 =Q
Slis oLl o, =G

Y(Px G

Q=
TP

bl Jdos 5 4 o Y-Y
L slass SLLS (olal = b S B s el oy s
H}J 9 4U”J.>J 340 VLY asend Mstat'C)‘Jﬁ\(:J.: )‘ aalaiul
Sleslial U 1SS aw 5Kk o 5 ops 235 13 (g5bl
s S e lis (P<0.05 wwys 0 c]d__«l 53 HSSls Q)»)'T

A eslazul Excel)lp\v S lasls el s g

Cou @L‘b -y

3,90 5351 plard 5K 5 Dlons g -V
USJK g}j.b 4%).\5 ..L;Jj}' BL ealaial

s p S 5 bl TS i 35T b S0 58 Sl

4 558 i i slS 5 0L slad sad 4 o eslinad 5 5

By ) s 22

YA

SOl acmls 5 il e w0 s, Olsme e LY axls
oarls ol e (LA L) Vo B (el olew) i
VLS 1y e 3 5 s GBS 4 4gad SO (S5 Ul @
(LAl 503 +1 Y B (Ll ) =V Y 510l als 5 das e
Gl w s Ky Son5 Olge DF 2 li il e
L (ol oD =Y 5107 asls 5 s o OLES 1) 5,5 5 o
=) S el G L e e (Ll 5,5) Y
238 g 06 5 e Bl Y 3 Y sbul 4 b il b e
25 L HP Scanjet G301Qus) ;Sul abews 4 5
53l 5 S 53 i slal g S (S5 52 0 el Jo S Y
e 3 LAB las 05, S Jle L. $ 15 Image J
] ae ails G55 sla = Ls Plugins

Sl e Ole 25l O g030 -

(s 3l e Sl VY Y Sl dols 55 06 Sl oL
CNS Farnell iz QTS zowcil olKews l eslizal L

s e s el e K 5 s cx LUK

G S 23 S el (Y2 04) OlKes (Pourfarzad
el Y) glail gl Glenl b s G 358 Gl 5L 250
Shadds js xe de Ve c,..oﬂl.g(iuj)l JETYEL W VA TN Y
3 gt a3 S et 2t LS Ol 4 0L S e
{AR] [PYTRNS SRPIRFRRVIL U J PN RPN s
o Sl pas L5510 050 -

(1441 osbimry 3lgig o, 3l eslial Uy oo 05051
Giln sys (a3 sal S 51 5sls Ve sl s A ol
Singh Ko 5 (Gacula ¥, w8 sy, 5 s 0051 L
b e Sls gast e 5 [VY] Ls 3 Sl (VAAS)
g Sl sas (2L ma Slo s (S35 e R
29 B el LBl e e (JRS 5 (S
FoVadadd ws s ehls ooy waS o b
S Sl Slio Sl e kb 315 bl 3, s g
loghes ol o S Ly s (0) oy e L5 (V)

7. Hardness
8. Trigger Point
9. Target Value
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Table 1 Physicochemical properties of flours

Physicochemical

Fig 1 Effect of rice flour replacement with Quinoa,
Amaranth and Buckwheat on protein content of
gluten free bread
(Means with different letters differ significantiy
p<0.05)
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Fig 2 Effect of rice flour replacement with Quinoa,

Amaranth and Buckwheat on ash content of gluten

free bread
(Means with different letters differ significantiy
p<0.05)
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Table 2 Effect of rice flour replacement with Quinoa, Amattaand Buckwheat on specific volume and

porosity of gluten free bread

Flour Amount Specific volume Porosity
(%) (ml/g) (%)

Rice 100 2.20+0.02 20.80+0.5

5 2.83+0.08 22.53+0.8

Quinoa 10 3.40+0.04 23.50+0.4

15 3.43+0.0% 24.53+0.6

5 2.23+0.02 21.47+0.2

Amaranth 10 2.23+0.0% 22.27+0.8

15 2.27+0.08 23.07+0.4

5 2.17+0.0% 21.40+0.4

Buckwheat 10 2.23+0.09 22.20+0.3

15 2.27+0.08 23.07+0.0

(MeanszSD in each column with different letterdatifsignificantly in p<0.05)
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Table 3 Effect of rice flour replacement with Quinoa, Amattaand Buckwheat on Firmness of gluten
free bread during 2 and 72h after baking

= Amount Firmness (N)
our (%) 2h after baking 72h after baking

Rice 100 6.3310.F 10.57+0.3
5 5.47+0.f 8.20+0.2

Quinoa 10 4.97+0.2 7.77+0.6°
15 4.23+0.F 6.93+0.2
5 5.43+0.2 6.67+0.3

Amaranth 10 4.97+0.1 6.00+0.3
15 4.20+0.2 5.27+0.2
5 5.80+0.P 8.33+0.6

Buckwheat 10 5.37+0.0 7.97+0.2°
15 4.90+0.1 7.57+0.2

(MeanszSD in each column with different letterdatifsignificantly in p<0.05)
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Table 4 Effect of rice flour replacement with Quinoa, Amath and Buckwheat on crust color values of
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gluten free bread

Flour Amount crust color values (-)
(%) L* a* b*
Rice 100 42.80+0.5 2.23+0.f 12.33+058
5 44.97+0.5' 2.13+0.00  17.43+0.8
Quinoa 10 46.67+0.4 2.24+0.f  18.77+0.8
15 48.23+0.6 2.27+0.f  19.57+0.8
5 46.07+0.5¢ 2.37+0.00  12.17+0.5
Amaranth 10 47.80+0.7 2.17+0.0  12.07+0.8
15 49.40+0.6 2.30+0.2  12.10+0.58
5 44.1010.6 3.73+t0.0  12.27+0.7
Buckwheat 10 45.57+0.8° 4.20+0.7  12.00+0.7
15 46.27+0.5¢ 5.00+0.F 12.13+0.6

(MeanszSD in each column with different letterdatifsignificantly in p<0.05)

evaluation (-)

Overall acceptance in sensory

Blank Amaranth  Buckwheat

Quinoa

Treatment

Fig 4 Effect of rice flour replacement with Quinoa,

Amaranth and Buckwheat on overall acceptance of

gluten free bread in sensory evaluation
(Means with different letters differ significantiy

p<0.05)
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Evaluation of Nutritional, Technological and Sensory Properties of
Gluten free Rice Bread Containing Semi Cereal
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Celiac is an autoimmune digestive disease thaeglfree diet is the only treatment. Today food rsmge
researcher concern on enrichment of gluten fredymts. So the aim of this study was applicatiomqai
amaranth and buckwheat Flour in levels of 5, 10 Hs#&b as rice flour replacer in gluten free bread an
evaluation nutritional, technological and Sensorgperties of final product. The results indicated b
application semi cereal and amount of these flpustein, ash, moisture and L* value were increased.
Also replacement of quinoa flour increased speeifilime of gluten free rice bred. Although thremufi
had effect on increasing porosity, softness in canapo the control. Also the results showed buclavhe
and amaranth respectively increased the amount ahe b* values of gluten free bread crust. Finally
panelist introduced the samples containing sengiaterspecially quinoa and amaranth as the bestsamp
So on results it can be said application semi ¢éneaakery products improvement quantity and dyali
and increasing marketing of final products.

Keywords: Semi cereal, Enrichment, Texture, Porosity, Celdues
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