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Study on the Quality Characteristics and Retarding Retrogradation of
Pound Cakes containing Teff (Eragrostis tef) Flour
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Dept. of Food and Nutrition, Korea University, Seoul 02841, Korea
ABSTRACT

This study investigated the effects of teff flour on the properties of pound cakes. Five types of pound cakes were made
by addition of 0% (Control), 5% (TF5), 10% (TF10), 15% (TF15), and 20% (TF20) of teff flour based on wheat flour. Specific
gravity of pound cake batter showed no significant differences among samples as 0.54 (p<0.05). Baking loss was the highest
in the control at 5.92% and the lowest in TF20 at 5.27%. Batter yield was the highest in TF20 at 94.73% and the lowest
in control at 94.08%. Moisture content was the highest in TF20 at 23.68% and the lowest in control at 21.32%. pH showed
no significant differences among samples at 7.61~7.65 (p<0.05). a-values of crumb significantly increased while L-values and
b-values significantly decreased with added teff flour amounts. (p<0.05). AE values significantly increased with teff flour at
34.32~49.24 (p<0.05). Hardness was lowest in TF20 at 180.60 g/cm’. Springiness was the lowest in TF20 at 85.37%.
Cohesiveness showed no significant differences among samples (p<0.05). Chewiness was the lowest in TF20 at 172.17 g.
Hardness more rapidly increased in control at 273.13~26,123.33 g/cm’ than that of pound cakes with teff flour. Avrami
exponent (n) was the highest in the control at 3.5987 and the lowest in TF20 at 1.2144. In sensory evaluation, flavor of TF20
was higher than that of the control at 4.43. Overall acceptability had a higher score in TF20 than in the control. It is
considered that addition of 20% teff flour can improve the quality characteristics and retard retrogradation of pound cake.
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Specific gravity =
Weight of cake batter / Weight of water

Baking loss (%) =
[(Weight of cake batter—Weight of cake) /
Weight of cake batter] x 100

Table 1. Formulas for pound cakes with different amounts
of teff flour

Ingredients (g) Control”  TF5 TF10 TF15 TF20
Wheat flour 200 190 180 170 160
Teff flour 0 10 20 30 40
Butter 150 150 150 150 150
Whole egg 150 150 150 150 150
Sugar 150 150 150 150 150
Salt 1 1 1 1 1
Baking powder 4 4 4 4 4

Y Control : No teff flour added.
TF5 : 5 g teff flour per 100 g flour.
TF10 : 10 g teff flour per 100 g flour.
TF15 : 15 g teff flour per 100 g flour.
TF20 : 20 g teff flour per 100 g flour.
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i Salt
at speed #5 30 sec (4times) Weighing
at speed #1 30 sec Weighing
625 g per pan
at 180°C for 40 min
at 25°Cfor 2 hr
Fig. 1. Manufacturing process for pound cake added with teff flour.
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Table 2. Specific gravity, baking loss, and batter yield of pound cakes with different amounts of teff flour

Properties Control TF5 TF10 TF15 TF20
Specific gravity 0.54+0.00™ 0.54+0.00 0.54+0.00 0.54+0.00 0.54+0.00
Baking loss (%) 5.92:0.00" 5.84+0.01° 5.48+0.01¢ 5.65+0.01° 5.27+0.00°
Batter yield (%) 94.08£0.00° 94.15+0.01° 94.52+0.01° 94.35+0.01° 94.73+0.00°

D Values are meantstandard deviation.

? Numbers with different superscripts in the same row indicate significant differences by Duncan’s multiple range test (p<0.05).

NS Not significant.
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Table 3. Moisture content and pH of pound cakes with different amounts of teff flour

45

Properties Control TF5 TF10 TF15 TF20
Moisture (%) 21.3240.70"2) 22.47+0.13%¢ 22.31+1.18% 22.93+0.52% 23.68+0.47°
pH 7.65+0.07™ 7.66+0.01 7.67+0.01 7.6740.08 7 .61+0.05

Y Values are meantstandard deviation.

Y Numbers with different superscripts in the same row indicate significant differences by Duncan’s multiple range test (p<0.05).

NS Not significant.
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Table 4. Color values of pound cakes with different amounts of teff flour
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I=(hardness), €+

Color values Control TF5 TF10 TF15 TF20
L 67.50£0.28"% 59.36+1.30° 53.32+1.19° 50.20£1.37° 46.99+1.91°
a —3.87+0.13° —1.88+0.18¢ —0.48+0.30° 0.30£0.10° 0.89+0.12°
b 22.61+0.63" 19.26+0.79° 17.07+0.71° 15.66+0.47° 14.45+0.67°
AE 34.3240.60° 39.33+1.11¢ 43.98+0.93° 46.48+1.27° 49.24+1.70"

* p<0.05,  p<0.01.
D Values are meantstandard deviation.

? Numbers with different superscripts in the same row indicate significant differences by Duncan’s multiple range test (p<0.05).
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Table 5. Texture properties of pound cakes with different amounts of teff flour
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TF20
180.60:17.64°
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172.1749.66°

range test (»p<0.05)

TF15
223.80+30.96"
87.9120.62°
64.58+1.24
262.02+59.93°

TF10
318.00+8.39°
88.77+0.38"
62.43+1.12
329.87+3.32%

63.22+1.44"8

Hardness (g/cm?)
Springiness (%)

Cohesiveness (%)
279.31+33.94%

Chewiness (g)
D Values are meantstandard deviation.

NS Not significant.

Texture properties
2 Numbers with different superscripts in the same row indicate significant differences by Duncan’s multiple
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Table 6. Avrami equation analysis of pound cakes with different amounts of teff flour

Avrami equation analysis Control TF5 TF10 TF15 TF20
Avrami exponent ()" 3.5987 2.1337 2.2891 22733 1.2144
Rate constant (k)* 0.1673 0.1101 0.0624 0.0522 0.0353
Time constant (1/k) 59772 9.0826 16.0256 19.1570 28.3286

Y Values obtained from the slope of the plot log [—In (E,—E)) / (EL—Ep)] vs log ¢
? Values obtained from the slope of the plot log In (E,—E)) vs time.

Table 7. Sensory preference scores for pound cakes with different amounts of teff flour

Sensory properties Control TF5 TF10 TF15 TF20
Appearance 5.52+1.24N8 5.00£1.13 5.17£1.11 4.74+1.45 4.65+1.58
Flavor 4.43+1.08% 5.09+1.08" 5.35+1.23" 5.48+0.99" 5.26+1.00°
Sweetness 4.48+1.20™ 4.70+1.16 4.78+1.17 5.13£1.29 5.04+1.22
Moistness 4.26+1.14™ 4.83£1.15 4.70+1.06 5.09+1.41 5.22+1.31
Chewiness 4.83+1.19"™ 4.96+1.02 5.09+1.31 4.78+1.20 5.09+1.41
Overall acceptability 4.39+1.16° 5.30+£0.93* 5.30+1.02° 5.39+1.31° 5.30+1.26"

" Values are meantstandard deviation.
? Numbers with different superscripts in the same row indicate significant differences by Duncan’s multiple range test (p<0.05).
NS Not significant.
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