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Fig 1. The effect of replacing wheat and rice flour
with varying levels of pumpkin powder on the
apparent viscosity of cake batter samples. Different
letters are significantly different (p <0.05)
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Table 2 Effect of the wheat and rice flour replacement with Pumpkin Powder (%) on physicochemical properties of formal

cake and gluten free cake.

Treatment Pumpkin (Moisture) (%) (Ash) (Protein) (Fat) (Fiber)
Powder (%) (%) (%) (%)
(%0)
Rice Flour 0 24.17%+0.02 0.38%+0.01 6.14%9+0.03 31.63"'+0.33 0.05%+ 0.02
10 24.20°+ 0.09 0.60°+0.25 6.517+ 0.02 32179+ 0.22 0.15°+0.01
20 23.889+0.11 0.86°+ 0.20 6.67°+0.02 32.72°+0.13 0.27°+0.01
30 23.55°+ 0.02 1.08%+0.01 6.95% + 0.01 32.95% 0.05 0.36%+ 0.01
Wheat Flour 0 25.18%+ 0.03 0.31"+0.01 6.899+0.20 31.86°+ 0.02 0.02"+ 0.02
10 24.38°+0.02 0.46"+ 0.30 7.03°+ 0.05 32.15%+0.02 0.12+0.02
20 24.14%+ 0.02 0.75°+0.29 7.19°+0.02 32.47°+ 0.05 0.219+0.01
30 24.069+ 0.01 0.94°+0.20 7.26°+0.01 32.81%+ 0.01 0.29°+ 0.03
Different letters are significantly different (p<0.05).
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Fig 2. The effect of replacing wheat and rice flour
with varying levels of pumpkin powder on the
volume of cake samples. Different letters are
significantly different (p <0.05)
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Fig 4. The effect of replacing wheat and rice flour
with varying levels of pumpkin powder on the
firmness of cake samples. Different letters are
significantly different (p <0.05)
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Fig 3. The effect of replacing wheat and rice flour with
varying levels of pumpkin powder on the porosity of cake
samples. Different letters are significantly different (p
<0.05)

&S 3 i F-0

ps:\;om\‘&ﬁ,;wéuﬁﬁi@wm@u
Sla 5SS Ose¥snp 53 gl IS 3 Ol SIS
s e sk b O i Olpe kS 5 iy
Gl s 5o ghe cp i (P<t00) ol bl
53 (o p SVYYVIES) S o5 Ao pa T (gsl 2o
535 Gy p S VYEMY) i dald sed L oalis
oS AN 3y Ao s Yo (gl S sl sl
G 05 YOPNV) (o ol €50l b aglie 3 (5
l)@'ﬂ;jwuduapﬂwyls.mdjfejw
i a3 5 SIS g s pde 4 OIS
Cedls bl e olg Jswamee 0 5 aalis jlla
PS5l o Sl (s SIS 3l s 1

O Wheat

flour



\\C'YJ“JJ' 09 ATV D)L&)'jl

Sl e (V) OLMSes 5 Sl Sl sl
Sl oS la S 3 50 55,5 K, adlge ol
S V] cols s doys $0 G sl 508 s
il &S il 28 s L (YOIA) 0L
Vo U OBl aS LS el alsl 50 D3 ool
03 Sl sl e sl 508 s Ao
5ol IV] a8 0T ea5 ulg L s s
23 38 s sl sla 0L S5 (YY) 0,
P 0 A5 e e w e ) ble Loale
535 YV] ddls Ol pS )l 4 ol ol 58
ey G s S K, S0 Jds (Y19) 0L
Db G s sle Sl bl a1y i saS
Gla 3 Ol SRl s 4 Oenl el )lS 5 e 5l 8

IFT] il s e ol sl 508 5350 3 oS L

Gl plae i b oedd Jaep edS GSS
dald Wges b oanslie js (Ao)s Y0) pllsu8 o p
Dok sl KS s rmes A5 ol (L = PV
Prbge ol Bl Ao T L iy 58
Loawslie 5o (L = YVYA) S5 cp i olslssaS
Ol mls s Jole (L= ¥V/0Q) iy dals 450
Lops Yo i B il S 35 sl sl S sl
e Do ay S ST L aslie s i sl b
OLen 5w =L S (P</00) Wsg 5 pday sl
39S e sl sl 0L S0 Jalpl o awe (Y0rV)
25 O Gl mmen [N 55 Sales sl
A S SAd GRS 0V 8 58 sl saS
Loalin 55 olS 5 o GlaSS 5 (D) 505 5 @)

Loams ol (p<o/00) cils s a4 dald & gas

Table 3 Effect of the wheat and rice flour replacement with Pumpkin powder (%) on color properties of formal

cake and gluten free cake.

Treatment Pumpkin Powder (L) @ (b)
(%)

Rice Flour 0 47.59% 0.71 11.55+ 0.66 12.48"+0.19
10 46.38°+ 2.61 20.92°+ 0.49 15.38%+ 0.16
20 38.99°+0.17 22.89°+0.22 17.65'+0.51
30 37.387+0.15 29.29°+0.38 19.45°+ 0.34

Wheat Flour 0 41.60°+0.24 23.159+0.21 20.22%+ 0.45
10 40.16%+ 0.09 26.24°+ 0.04 21.57°+0.15
20 37.84'+0.17 29.38°+0.29 24.24°+0.16
30 35.619+0.12 33.44°+0.31 25.29%+ 0.42

Different letters are significantly different (p<0.05).
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Table 2 Effect of the wheat and rice flour replacement with Pumpkin Powder (%) on physicochemical properties of

formal cake and gluten free cake.

Treatment Pumpkin
Powder

(%0)

(Color)

(Taste)

(Odor) (Texture) (Overall)
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Rice Flour 0 3.44°+0.88 4.33°+ 0.50 4.33°+0.70 4.77°+0.72 4.22°+0.29
10 4.77%+0.44 4.88%+0.33 4.87%+0.33 5.00%+ 0.00 4.88%+0.26
20 5.00%+ 0.00 5.00%+ 0.00 5.00%+ 0.00 4.88%+0.33 4.97%+ 0.25
30 4.38"+0.44 4.88%+0.33 4.77%+0.44 455%™+ 0.55 4.65" + 0.30

Wheat Flour 0 2.77°+0.22 4.22°+0.66 3.66°+ 0.88 2.22°+0.44 3.22°+0.29
10 4.22°+0.83 4.44% + 0.52 4.63"°+0.41 4.66°+0.71 4.48%+0.27
20 4.88%+0.33 5.00%+ 0.00 4.88°+0.33 4.66%+ 0.50 4.86®+0.25
30 477"+ 0.45 4.11%*+0.78 455%+0.72 4.11%+0.33 4,38+ 0.30

Different letters are significantly different (p<0.05).
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ABSTRACT

ARTICLE INFO

The objective of this study was to investigate the effect of replacing of rice flour
with different ratio (0, 10, 20, and 20 % w/w) of pumpkin powder on the
physicochemical and sensory characteristics of gluten free rice cake. Wheat
cake were made using the same method used to make the rice flour with
different ratio (0, 10, 20, and 20 % wi/w) of pumpkin powder, as the control
samples. A factorial experiment with a completely randomized design with
three replications was used for data analysis. The use of pumpkin powder in rice
and wheat cake formulations significantly improved the technological
characteristics and sensory attributes of the samples (p< 0.05). As the
replacement level of rice and wheat flour with pumpkin powder increased (p
<0.05), the viscosity of rice cake and wheat cake batter increased from 682.66
cp (control sample) to 3518.44 cp (% 30 pumpkin powder) and from 699.50 cp
(control sample) to 4036.92 cp (% 30 pumpkin powder), respectively (p< 0.05).
As the replacement level of rice and wheat flour with pumpkin powder
increased, the volume and porosity of the cake were decreased and the hardness,
fiber, ash, and the lightness of them were increased (p <0.05). The rice and
wheat cakes containing the % 20 of pumpkin powder received the highest
sensory scores (color, taste, odor, texture, and overall), as compared to control
(p <0.05). Addition of pumpkin powder in gluten free rice cake formulation
compared with wheat cake formulation improved the lightness and decreased
the redness and yellowness of the samples that was acceptable to customers.
These achievements will pave the way for using the combination technologies
involving the mixing the pumpkin powder and rice flour for improving
physicochemical and sensory characteristics of gluten free cakes.
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