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1. General Linear Model (GLM)
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Fig 1 The effect of xanthan gum and SAPC on the viscosity of dough cake samples (different letters indicate a
significant difference at 95% confidence level)
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Fig 2 The effect of xanthan gum and SAPC on the moisture content of cake samples (different letters indicate a
significant difference at 95% confidence level)
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Table 1 The effect of xanthan gum and SAPC on the volume, bulk density, porosity and true density
of cake samples

tﬂ(lgr?:;g;ty %Porosity BIEI; /(ii::}s)lty Volume (cm?) Xanthan SAPC Treatment
1.23+0.03* 66.24+0.21° 0.38+0.00' 69.132+0.92% 0 0 1
1.19+0.01% 66.10+0.12° 0.39:+0.003" 66.90+0.91° 0.2 0 2
1.12340.00% 65.10+0.21° 0.40+0.002 65.93+0.86° 0.4 0 3
1.15+0.00%° 64.21+0.30° 0.41+0.001" 64.73+0.63° 0 5 4
1.1340.03%° 63.66+0.41¢ 0.4140.00° 63.89+0.48% 0.2 5 5
1.126+0.11% 63.06+0.34° 0.42+0.002° 62.74+0.37% 0.4 5 6
1.12341.05% 61.35+£0.36 0.4340.003¢ 61.67+0.33°" 0 10 7
1.114+0.00% 60.55+0.14°8 0.4440.004°¢ 60.85+0.57" 0.2 10 8
1.08+0.03% 60.49+0.48¢ 0.44+0.003° 60.78+0.90" 0.4 10 9
1.12340.01% 59.71+0.22" 0.45+0.003° 58.74+0.928 0 15 10
1.10£0.02  59.38+0.35"  0.47+0.001° 56.24+0.36" 0.2 15 11
1.09+1.02% 57.54+0.13 0.47+0.006 56.09+0.59" 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Fig 3 The effect of xanthan gum and SAPC on the hardness of the crumb cake samples (different letters indicate
a significant difference at 95% confidence level)

/¢ C]a...q LS oS das e 0L Jaitewe J atw g 55 .l
S5 03 s s wals b ool g sl Ol A s
s SO Ll e sl dsp3 Ve 5 0 i SAPC
s g Ol Il S Gy b 5 Ol reas I
el 5 edd bl Sy G (A o bt
S jshilen SAPC LI [£Y] 555 0 LSS 04 Sipds,
ool b LF axls ol sis asiie £ Jodr s

GS15 53 L e Olsie a4 OF (Slapis 45 Hs cal s o

\Ve

}.&A}&wﬁ: &3)—'\—"
5 Fe g aey DF ya¥ L* gl asls ) mb
B> 0L G cpl il ol 02 03,51 ¥ 5 Y sladsis
e 5wy L¥ (a5ls 05 SAPC sl 51580 L oS
el wged a4 Cand (P <0/00) (gols pne sk 4 ladsal
Fe s wy Gl el pl Ol 5 58 Mg S

03 S Iy (b e bl Ol o Sol= slad gl



VAV OLT V0 655 AY ojlad

Sl ey 3 S el ol Ll AS ke 5wy DF
oS SAPC 0oyl il dals L (gls oxs
o ko33 0 rhas LS e 5o Lol sy (6355 1o s
(Y010) 0her 5 Ol Comm i b* axls 2alS
05k KS 4 BB 5 olly 0apl L oaS XS Ol
SRS DF 5 Ll L* e e 2 3Tl 508
bl s 03 (Y1) O 5 Shl [EV] b
L3S sdalin 508 05k 06 kS (S35 e glasf
Js 5 ol eds K8 iy, el e Lgw 3] &S
OLE oel S 5 3oLl [mSTy b o8 Ky Mg 1y O
Seals 50 (WFAY) O 5 Oldsw ose [EE] Al
S RalS 5 pd el Al 03y S s ) L* axls

DYT 58 058 0lsly 035331 L 1 550 3 S5

Gl 5035 &S5 50hle eyl 8 00s (Sl
L L sk e LSS ) B 6 o S o A5 (Slo 53
foe 03k 5 SAPC 1o 10 gyl w50 oS b
lds) Ol 035 VU 3 Bls LD (astls Ols o a8
$ape LY asls Il 5 s e 35w )l
a* arls s, okl il i .cwsls SAPC Wb
J«a)a'/ick_ﬂ):hbmﬁ);}dmlsjgjmﬁ
sdal s @ slel e O 3 5 3 s e Al 4 S
o SAPC (055530 il dals L (g)ls ime oslis
A LSS ey g e 2 S p el s Ll
Sy @ Gl SAPC 5 olkly blize 3 IS 54k o Ll
o el ol B Gre 53 ea s Aty 53 a1y (553

atls alS o 0Ll &S sls Ol 5o bR axls

Table 2 The effect of xanthan gum and SAPC on the color index of crust cake samples

b* a* L* Xanthan SAPC Treatment
38.52+0.39°  13.33+0.08°  59.57+0.4% 0 0 1
36.74+0.48°  12.96+0.03°  59.65+0.1%° 0.2 0 2
35.96+0.61°  10.13£0.07¢  61.07+0.1° 0.4 0 3
32.1440.75°  13.5140.11°  55.70+0.31% 0 5 4
30.83+0.43Y  13.47+0.07°  56.14+0.21% 0.2 5 5
30.21£0.82¢  13.42+0.07°  56.09+0.24" 0.4 5 6
27.1240.23°  14.03+0.14°  55.53+0.19% 0 10 7
26.26+£0.33°"  13.71£0.08°  55.59+0.28% 0.2 10 8
25.71+£0.44"  13.52£0.14°  55.59+0.66% 0.4 10 9
26.77£0.14%"  15.36+0.01°  51.40+0.55° 0 15 10
26.60+0.39F  15.00+£0.07°  51.64+0.76° 0.2 15 11
23.69+0.74%  13.84+0.01¢  51.75+0.1% 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).

Table 3 The effect of xanthan gum and SAPC on the color index of the crumb cake samples

b* a* L* Xanthan SAPC Treatment
13.52+0.33®  -0.60+0.14°  83.73+0.18" 0 0 1
13.8840.04°  -0.67+£0.17°  83.75+0.02° 0.2 0 2
13.97+0.13®  -0.70+0.08°  84.37+0.01° 0.4 0 3
13.17£1.32®  5.85+0.92° 72.28+0.00° 0 5 4
12.89+1.08°  7647+0.82°  73.31+0.01° 0.2 5 5
12.26+0.01°  5.50+0.58° 73.3340.6° 0.4 5 6
14.10£1.36*  8.64+0.06®  65.62+0.07° 0 10 7
13.7540.51®  8.1140.12° 67.05+£0.01° 0.2 10 8
13.59£0.66"  7.96+0.45"  67.96+0.00° 0.4 10 9
14.42+0.57 9.61+0.44° 62.07+0.11' 0 15 10
1427027 9.53+0.10°  62.3440.00' 0.2 15 11
14.16+0.78*  9.53+0.03°  64.32+0.00" 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Table 4 Rice flour and SAPC color index value

b* a* L* Sample
5.51+0.13 -0.35+0.1 66.09+0.25 Rice flour
25.214+0.23 7.51£0.07 45.4140.18 SAPC
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Table 5 Effect of xanthan gum and SAPC on the sensory properties of cake samples

Total

acceptance Hardness Texture Flavor Crust color Xanthan SAPC Treatment
4,38+ 0.50%° 4.15+0.80™° 3.99+0.83% 4.00+0.77% 4.914+0.28° 0 0 1
4.304+0.63% 4.46+0.66° 4.18+0.60" 3.90+ 0.83 " 491+ 0.28° 0.2 0 2
430+ 0.63% 3.93+0.86"° 4.09+ 0.70% 3.72+0.64% 5.00+0.00° 0.4 0 3
4.61+0.50® 4.074+0.75%° 4.18+ 0.60%® 4.00+ 0.63% 4.66+0.49 0 5 4
4.84+0.55° 4.38+0.50® 4.72+0.46% 4.63+0.50° 4.66+ 0.49* 0.2 5 5
4.69+ 0.63® 4.00+0.57% 3.81+ 0.40% 4.00+ 0.63% 4.66+ 0.49* 0.4 5 6
3.76+ 0.72¢ 3.69+0.48° 3.63+0.50% 3.72+ 0.64 4.584+0.51° 0 10 7
3.9240.75% 4.154+0.55% 4.00+0.63% 4.27+0.46™ 4.16+£0.57° 0.2 10 8
3.46+0.66° 3.76+ 0.59° 3.72+ 0.46™ 3.09+0.30¢ 3.83+ 0.57° 0.4 10 9
3.69+0.63¢ 3.84+ 0.80° 3.81+ 0.40™ 3.81+ 0.60 3.66+ 0.49° 0 15 10
3.76+ 0.43¢ 3.76+ 0.43° 3.81+ 0.40™ 3.54+0.52%¢ 3.66+0.65° 0.2 15 11
3.69+0.48¢ 3.76+0.72° 3.45+0.68° 4.00+ 0.63% 3.66+ 0.65° 0.4 15 12

(The different letters in each column indicate a significant difference at 95% confidence level).
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Celiac is a genetically based autoimmune disease triggered by consumption of gluten proteins. The
only effective treatment for celiac disease is a strict adherence to gluten-free diet throughout the
patient's lifetime. The aim of this research, were impact adding xanthan gum and sweet almond protein
concentrate (SAPC) on the physical properties cakes made from rice flour. Xanthan gum was used at
three different levels 0, 0.2, 0.4% and SAPC at four levels 0, 5, 10, 15% (rice flour basis). SAPC was
prepared by using an alcoholic extraction method. The results of this research shown that the moisture
content cake samples and viscosity of dough increased by adding xanthan gum and SAPC. SAPC
increases hardness samples whereas xanthan gum causes hardness reduced. Volume and porosity were
reduced with adding xanthan and SAPC. The study of total acceptance in sensory evaluation indicates
were that levels of % 0.2 for xanthan gum and %5 for SAPC maximum score gained.

Keywords: Sweet almond, Gum, Celiac, Rice flour.
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