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Use of Malva Nut Gum to Reduce Fat and Sugar in Chocolate Cake
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Abstract

This research was aimed to evaluate the potential of Malva nut (Scaphium scaphigerum) gum as fat and
sugar replacers in bakery products. Sugar and/or butter in a control chocolate cake formulation were replaced

with Malva nut gum at 25 and 50% of original weight. Results showed that the replacement with Malva nut

gum significantly altered the physical and sensory properties of cakes (p<0.05). The height, specific volume
and hardness of the cakes decreased with increasing sugar and fat replacement from 0% to 25 and 50%,
whereas weight, firmness, cohesiveness and chewiness increased. Quality characteristics of 50% reduced-fat
cake were not significant difference to those of 50% reduced- sugar cake, but both were less satisfied than
the control cake. Overall, chocolate cake formulated with 25% fat and 25% sugar replacements did not
significantly differ from the control in all sensory categories evaluated. For overall acceptability, panelists
rated the 25% sugar and 25% fat substituted cake as like slightly to like moderately (6.73+1.23) which was
comparable to those of original cake (6.80+1.52).

Keywords: Malva nut, bakery, fat substitute, sugar replacer
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Table 1 Chocolate cake formulations with the replacement of sugar and/or butter by malva nut gum

Ingredients (g) F1 F2 F3 F4 F5
(0:0) (50:0) (0:50) (50:50) (25:25)

Cake flour 100 100 100 100 100
Malva nut gum - 60 50 110 55
Refined sugar 120 60 120 60 90
Butter 100 100 50 50 75
Whole egg 100 100 100 100 100
Cocoa powder 20 20 20 20 20
Baking powder 3 3 3 3 3

Chocolate flavor 25 25 2.5 25 2.5
Salt 0.6 0.6 0.6 0.6 0.6

Notes: F1: control formulation; F2: formulations with 50% substitution of sugar by malva nut gum; F3:

formulations with 50% substitution of butter by malva nut gum; F4: formulations with 50% substitution of

sugar and 50% substitution of butter by malva nut gum, F5: formulations with 25% substitution of sugar and

25% substitution of butter by malva nut gum
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Table 2 Physical quality of chocolate cakes with the replacement of sugar and/or butter by malva nut gum

F1 F2 F3 F4 F5
Parameters

(0:0) (50:0) (0:50) (50:50) (25:25)
Height (cm) 3.600.42° 2.69+0.52° 2.79+0.60° 1.72+0.37° 2.75+0.60°
Weight (g) 39.33+1.40°  42.68+2.02°®  42.67+1.73%®  46.2412.94°  42.91+1.68%
Specific volume (cm®/g) 1.250.19° 0.82+0.03° 0.86+0.04° 0.46+0.07° 0.89+0.02°
L* 35.02+0.63°  33.09+1.068°  34.94+1.25°  33.95x0.36°  37.84+1.00°
a* 8.12+£0.19° 9.04+0.72° 7.93+0.60° 6.62+0.13¢ 9.81+0.49°
b*ns 8.00+0.47 7.63+0.76 7.430.58 6.03+0.29 7.38+0.85

Note: *° Means in the same row with different letters differ significantly at p<0.05.

ns = not significant

Table 3 Texture properties of chocolate cakes with the replacement of sugar and/or butter by malva nut gum

F1 F2 F3 F4 F5
Parameters
(0:0) (50:0) (0:50) (50:50) (25:25)
Hardness ( N) 17.22+0.79° 15.76+0.34° 15.44+0.20° 10.28+0.87°¢ 16.09+0.77°
Firmness (N) 19.65+0.24° 21.09+0.52%° 26.80+1.26° 62.63+7.34° 26.76+3.17°
Cohesiveness 0.54+0.01¢ 0.60+0.01° 0.61+0.02° 0.74+0.05° 0.62+0.03°
Chewiness 9.21+0.19° 9.39+0.35° 9.49+0.18° 7.62+1.03° 9.95+0.042°

Note: **°? Means in the same row with different letters differ significantly at p<0.05.
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Table 4 sensory quality of chocolate cake with the replacement of sugar and/or butter by malva nut gum

F1 F2 F3 F4 F5
Sensory attributes
(0:0) (50:0) (0:50) (50:50) (25:25)

Appearance 6.70+1.49° 6.00+1.68% 5.83+1.51° 4.33+1.52° 6.57+1.50%
Color 6.43+1.63° 6.10+1.65% 6.13+1.33° 4.40%1.79° 6.50+1.33%
Odor 6.53+1.172 5.93+1.64% 5.63+1.47° 4.77+1.76° 5.97+1.45%®
Taste 6.53+1.87° 5.37+1.85 6.03+£1.71% 4.70+1.95° 6.43+1.68°
Softness 6.33+2.11° 5.30£2.32° 5.27+1.66° 4.97+1.94° 5.50+1.76%
Overall quality 6.80+1.52% 6.20+1.40° 6.17£1.34° 4.77+1.68° 6.73£1.23%

Note: *°° Means in the same row with different letters differ significantly at p<0.05
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