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Abstract

The objective of this study was to investigate the effects of wheat flour substitution with amaranth
powder. amaranth (Amaranthus viridlis L.) leaves were dried in a cabinet tray dryer at 55 °C for 3 h and
ground to pass through 60 Im mesh to obtain amaranth powder. The chemical properties of amaranth
powder have been studied. The percentages of protein, fat, fiber, ash, and moisture as 25.64, 5.14, 7.80,
19.59, and 3.80 respectively. Amaranth powder was added into biscuits at different levels including 0
(control), 3, 6, 9 and 12 % (w/w) to replace wheat flour. Sensory evaluation in terms of 9 — point hedonic
scale were carried out. Quality characteristic, including textural properties, color, moisture content water
activity and chemical composition were evaluated. The results showed that 6 % supplementation of
amaranth powder was more overall acceptability (p<0.05) when compared to the control. The hardness of
the developed biscuits was 2178 ¢. A color value of L* and a* were decreased and b* was increased as the
addition level of amaranth powder. The content of moisture of the product was 3.06. The water activity
(a,) was 0.32. The chemical compositions of carbohydrate, protein, fat, fiber and ash was 62, 7.76, 23.26,
1.36 and 5.62 percent, and would yield energy of 488.38 Kcal per 100 g, respectively.

Keywords: Amaranth powder, Biscuits, Moisture content
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Tablel Ingredients and preparation of composite flour for biscuits

Ingredients (g)

Partial replacement of wheat flours with amaranth powder (%)

0 (control) 3 6 9 12
Wheat flour 500 485 470 455 440
Spinach powder 0 15 30 45 60
Unsalted butter 250 250 250 250 250
Sugar 125 125 125 125 125
Milk powder 50 50 50 50 50
Ammonium 7.5 7.5 7.5 7.5 7.5
bicarbonate
Salt 4 4 4 4 4
Water 125 125 125 125 125

2.3 MynTeideyanieain
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wUsUT9u (analysis of variance, ANOVA) LazlU3auLiisunnsulanasueda1laaenieas Duncan’s New Multiple

Range (DMRT) fiszduanuidesiufesas 95 Ingldlusunsunenfinmosdnsagy SPSS Version 17.0
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Figure 1 Photographs of fresh amaranth leaves (A) and amaranth powder (B)

Table 2 Proximate analysis, energy, color and water activity of amaranth powder

Parameter (%) Amaranth powder
Moisture (wet basis) 3.80 +0.22°
Total ash (wet basis) 19.59+0.33°
Crude protein (wet basis) 25.64+0.31°
Crude fiber (wet basis) 7.80 £0.77°
Crude fat (wet basis) 5.14+0.42'
Carbohydrates (wet basis) 41.83+0.62°
Energy (kcal/100 g) 316.14+0.22°
Colour characteristics

L 59.34 +0.81°
a -0.50 +0.23°
b 19.16 +0.33'
Aw 0.55 £0.32°

The values are means of triplicates + standard error. The means with the same letters are not significantly

different at 5% level
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B C D E

Figure 2 Photographs of control biscuit (A) and amaranth powder supplemented biscuits ( B, C, D and E )

(3-12% levels)

ATIATIZYDIAUTENBUNNLAN VRINARA N Dane wazDanaaSunarnluns 4 seau (Seuas 3,6

'
=]

, 9 uay 12 muaeu ) (Figure 2 uag Table 3) wuindansiiasumenannloudusuia TUshu 101 waziduleyianue
geandrdafnansaivauiliiiunsdnlay (p < 0.05) Mallillesanueinlunildluntsnaass usunaldsiu w@le
PIUA LazLon WinduSagay 25.64, 7.80 kag 19.59 wanainddmuiindsny wasUSualasduludanniaSunelin

TyuynseduiivsinaanaiioIeuiisuiugnsaunu

Table 3 physicochemical characteristics of amaranth powder, control biscuits and amaranth powder

supplemented biscuits (3-12% levels)

Parameter Biscuits
(%)
0 3 6 9 12
Moisture 2.62 +0.25" 2.91 +0.24° 3.06 +0.32° 3.15 +0.26° 3.32 +0.36°
Total ash 3.06 +0.60° 4.14 +0.67° 5.62 +0.48° 6.18 £0.92° 7.80 +0.74°
Crude Protein 5.10 +0.55' 6.80 +0.29° 7.76 +0.40° 8.95 +0.25° 11.09 +0.41°
Crude fiber - 1.09 +0.92° 1.36 +0.75° 2.48 +0.81° 3.51 £1.02°
Crude fat 25.64 +0.48° 24.33 +0.60° 23.26 +0.45° 22.50 +0.58°  21.12 +0.46°
Carbohydrates 65.60 +0.50° 65.54 +0.63° 62.00+0.70° 59.26 +0.58° 43.52% +0.60
Energy 51356 + 0.32° 50833 + 0.30° 488.38 + 0.44° 47534 + 0.58°  408.52 + 0.53°

(kcal/100 @)
Colour

characteristics

L 77.59 +0.58° 58.05 +0.97" 49.22 +0.62° 4357 +0.59° 42.10 +0.60°
a 5.22+0.35° -0.34 +0.09° -0.36 +0.07° -1.12 +0.13° -1.57 +0.15°
b’ 31.68 +0.72° 40.24 +0.89° 47.62 +0.46" 53.38 £1.12° 58.51 +0.86°
Aw 0.26 +0.52° 0.30 +0.24° 0.32 +0.45° 0.35 +0.28° 0.38 +0.30°

- : Not detected

The values are means of triplicates + standard error. The means with the same letters are not significantly

different at 5% level
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Table 4 Texture analysis and sensory quality of amaranth powder supplemented biscuits (0-12% levels)

Parameter Biscuits
0 (control) 3 6 9 12
Texture analysis
Hardness (g) 1984+1.09¢ 2056+1.23° 2178+0.89° 2243+1.10° 2580+0.92°
Sensory score
Appearance 5.75+0.91° 6.60+0.68" 8.10+0.72° 6.50+0.95" 5.55+0.90"
Colour 5.35+0.88" 6.45+0.94° 8.25+0.64° 6.10+0.72° 5.45+0.81°
Flavour 5.30+0.98° 6.60+0.88" 8.30+0.57° 5.50+0.76° 5.10+0.59°
Texture 5.00+0.65° 6.53+0.93" 8.05+0.69° 6.10+0.97° 5.60+0.64°
Taste 530+0.66 °  6.65+0.59° 8.35+0.67° 5.85+0.75° 5.00+0.65°
Overall 5.50+0.96° 6.80+0.70° 8.40+0.50° 6.15+0.59° 5.50+0.83¢
acceptability

The values are means of triplicates + standard error. The means with the same letters are not significantly

different at 5% level
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