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1. Gama Amino Butiric Acid
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Table 1 Different amounts of Germinated Wheat Flour and Quioa Flour in sponge cake samples
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Table 2 Comparison of physicochemical properties sprouted wheat flour and quinoa flour

Treatments Moisture  Acidity  pH Wet Gluten  Protein ~ Ash Faling Number
(%) (%) (%) (%) (%) (%) ()
Germinated wheat flour  10.11° 512%  621° 21° 11.46°  1.65° 122°
Quinoa flour 10° 2.17°  627° 0P 14.78*  2.51° 62°

Different letters in each column indicate a significant difference (p<0.05).
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Table 3 Physicochemical tests of sponge cake containing quinoa flour and germinated wheat flour

Treatments Ash (%) Fat (%) Protein (%) Prosity
T, 1350 14.84¢ 15.86 ¢ 35.92 e
T, 139¢ 15.67 ¢ 16.10 ¢ 42 .94°
T, 144° 15.64° 16454 43.13°
T, 148°¢ 15.77° 16.80 ¢ 40.96
Ts 159°¢ 1642° 1732° 0.88%
Te 1.88° 16.83° 17.90° 1.46°¢
T, 1.63° 1659 ° 1744 ° 33.20"
Ty 151¢ 15.07¢ 16.68%¢ 32.79%

Different letters in each column indicate a significant difference (p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, T5:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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Table 4 Variation of moisture content of sponge cake samples containing different amounts of quinoa
flour and germinated wheat flour

Time
Treatments Day 0 Day 15 Day30
T, 22.17% 1627 1427
T, 17.97°¢A 15.43 A 13.75°®
T, 16.27 14,7784 13.95®
T, 15.70 ™ 14.63 13.14%®
Ts 22.06% 20.15¢ 15.69 B
Ts 22.95% 21.22%4 15.65®
T 23.78 A 22,04 15.86 "
Ts 2548 2495 17.00%®
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, TS:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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Table 5 Variation of Active water of sponge cake samples containing different amounts of quinoa flour
and germinated wheat flour (on test days)

Time
Treatments Day 0 Day 15 Day30
T, 0.68% 0.67 % 0.67 ™
T, 0.66° 0.66°%4 0.65 %A
T, 0.65* 0.64%A 0.64%A
T, 0.66 0.59°A 0.58%*
Ts 0.75% 0.72°4 0.70°4A
Ts 0.77%A 0.76%* 0.73%0A
T, 0.78 %A 0.76 %A 0.75 A
Tg 0.81% 0.81% 0.80*
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, T5:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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Table 6 Variation of pH of sponge cake samples containing different amounts of quinoa flour and
germinated wheat flour (on test days)

Time
Treatments Day 0 Day 15 Day30
T, 73304 6.95 A 6.79%4
T, 7.19 A 6.70 6.66""
T, 7.18b% 6.66°* 6.62°%
T, 7.07 %A 6.56 6.42°"
Ts 727 6934 6.50%*
Te 7.16%* 6.88™ 6.694
T, 7.27 %A 7.00 %4 6.71 >4
Ts 741 7.05% 6.90 **
Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, T5:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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Table 7 Variation of Peroxide value of sponge cake samples containing different amounts of quinoa flour
and germinated wheat flour (on test days)

Time

Treatments Day 0 Day 15 Day30
T, 033 0.50 *® 0.76 *
T, 0.30°¢ 0.48%8 0.71°
T, 028 0.45" 0.69"4
T, 025 0.44" 0.67"
Ts 0.21% 0.40°® 0.63%
Ts 0.20% 0.38°® 0.56%*
T, 025 0.44°B 0.65 <A
Ts 0.18% 0.35% 0.49%

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, T5:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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Fig 2 Variation of a* of sponge cake samples
containing different amounts of quinoa flour and
germinated wheat flour (on test days)
Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour
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Fig 1 Variation of L* of sponge cake samples
containing different amounts of quinoa flour and
germinated wheat flour (on test days)
Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour
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Fig 3 Variation of b* of sponge cake samples
containing different amounts of quinoa flour and
germinated wheat flour (on test days)
Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour
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Fig 5 Variation of Elasticity of sponge cake samples
containing different amounts of quinoa flour and
germinated wheat flour (on test days)

Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour
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Fig 4 Variation of Texture of sponge cake samples
containing different amounts of quinoa flour and
germinated wheat flour (on test days)
Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour
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Fig 6 Variation of Springiness of sponge cake
samples containing different amounts of quinoa flour
and
germinated wheat flour (on test days)
Different letters indicate a significant difference
(p<0.05).

T1: control sample (sponge cake without quinoa flour
and germinated wheat flour), T2: sponge cake
containing 1.5% quinoa flour + 1.5% germinated
wheat flour, T3: Sponge Cake Containing 4.5%
Quinoa Flour + 4.5% Germinated Wheat Flour, T4:
Sponge Cake Containing 7.5% Quinoa Flour + 7.5%
Germinated Wheat Flour, T5: Sponge Cake
Containing 10.5% Quinoa Flour + 10.5% Germinated
Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7:
sponge cake containing 0% quinoa flour + 15%
germinated wheat flour, T8: sponge cake containing
15% quinoa flour + 0% germinated wheat flour

> sl 0sa3] s o5, -E-t-Y
(..:Ja)'lc.:.o\ Aol aS s Ol (A i) ol s @lz_v
STTNO + 158 551700 (g gmms il KS) T €505 3
ey S Ty éﬂ)soio\}:ﬁwﬁ‘}(l{j(u)‘é\ﬁ f.l.f
A edaline (as)' 4.'-\};.- (..Lf b)i [+ \j,.:s J)I AN Sy
V.&lé E) Jla.ﬁ e 4 U‘jjgg‘ \) Ja] u._u'l e &S .CDS'/'O)
Gamd 53 K55 slael 5ol e 0 sllas il 5

1S 3,17 V/0 (g g sl KS) Ty gl 4505 5 dals



...ob)'m'\jq- (.Lf .5)1 E] \j"‘,‘.s JJT [).)‘5)'5‘ ﬁS‘U

Dan 555 sl (S

Table 8 Sensory evaluation of sponge cake samples containing different amounts of quinoa flour and
germinated wheat flour (on test days)

Treatments Taste Color Odour Texture Overa.l .
acceptability
T, 4° 3° 29 4° 3¢
T, + + + 3 4
T; 3¢ + + 4 4°
T, 3¢ 3¢ 4° 4 3¢
Ts + + + 3 4
Ts 2¢ 3¢ + 4 4
T, 3¢ 5 3¢ 4* 3¢
Ts 5 5 5 4° 5

Small letters indicate significant differences in rows and capital letters indicate significant differences in the column
(p<0.05).

T1: control sample (sponge cake without quinoa flour and germinated wheat flour), T2: sponge cake containing
1.5% quinoa flour + 1.5% germinated wheat flour, T3: Sponge Cake Containing 4.5% Quinoa Flour + 4.5%
Germinated Wheat Flour, T4: Sponge Cake Containing 7.5% Quinoa Flour + 7.5% Germinated Wheat Flour, T5:
Sponge Cake Containing 10.5% Quinoa Flour + 10.5% Germinated Wheat Flour, T6: Sponge Cake Containing 15%
Quinoa Flour + 15% Germinated Wheat Flour, T7: sponge cake containing 0% quinoa flour + 15% germinated
wheat flour, T8: sponge cake containing 15% quinoa flour + 0% germinated wheat flour
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In the present study, the effect of adding quinoa flour and germinated wheat
flour on the physicochemical, microbial and sensory properties of sponge cake
was investigated.The results showed that as the amount of quinoa flour and
germinated wheat flour increased, ash, protein, and fat content of sponge cake
samples significantly increased (p<0.05). The lowest porosity was observed in
sample T6 (sponge cake containing 15% quinoa flour + 15% wheat flour)
(p<0.05). The highest moisture content was observed in sample T8 (sponge cake
containing 15% quinoa flour + 0% germinated wheat flour) on all days (p<0.05).
Texture profile analysis results showed that texture of sponge cake samples
significantly increased with increasing amount of quinoa flour and germinated
wheat flour (P<0.05). Evaluation of sensory test results showed that the highest
color score belonged to sample T7 (sponge cake containing 0% quinoa flour +
15% germinated wheat flour) and sample T8 (sponge cake containing 15%
quinoa flour + 0% germinated wheat flour). Was. The lowest odor score was
observed in the control sample and the highest in the sample T8 (sponge cake
containing 15% quinoa flour + 0% germinated wheat flour) (p<0.05). The
highest sensory score belonged to the sample T8 (sponge cake containing 15%
quinoa flour + 0% germinated wheat flour) and sample T8 (sponge cake
containing 15% quinoa flour + 0% germinated wheat flour) was selected as the
highest treatment.
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